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ABSTRACT 

 
This work presents a set of algorithms for feature extraction and image 

classification using wavelet transform and fusion methods. First we use wavelet 

transform as a feature extraction method. We present some basic definitions and 

theoretical background of the problem and proposed methodologies for solving it. 

We decompose the image to a second level decomposition giving us the 

coefficients of approximation, diagonal, horizontal and vertical. We used nine different 

wavelet filters in order to test how the classification performed depending on the filters, 

images and coefficients used. The algorithms used for image classification are Euclidean 

Distance, Maximum Likelihood and K-Nearest Neighbor. Then all of the results from the 

algorithms individually go to a fusion center where we use Majority Voting. 

Images from the Brodatz album and an image of Mayagüez Bay are used. 

Different experiments were done trying to aim at the best results possible. We got really 

interesting results for some of the textures. Some of them gave us really good results for 

the classifiers and filters, but the others did not. We normalized all of the samples in 

order to achieve a better discrimination. 
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RESUMEN 

Este trabajo presenta un conjunto de algoritmos para “feature extraction” y 

“clasificación de imágenes” utilizando “transformadas de wavelet” y “métodos de fusión”. 

Primeramente utilizamos las transformadas de wavelet como método de “feature 

extraction”. Presentamos algunas definiciones básicas y un marco teórico del problema y 

los métodos propuestos para la solución del mismo. 

Descomponemos la imagen hasta el segundo nivel de descomposición, obteniendo 

los coeficientes de aproximación, diagonales, verticales y horizontales. Utilizamos nueve 

filtros diferentes para probar el desempeño del proceso de clasificación, dependiendo de 

los filtros, imágenes y coeficientes utilizados. Los algoritmos utilizados para la 

clasificación de las imágenes son el “Euclidean Distance”, “Maximun Likelihood” y “K-

Nearest Neighbor”. Luego los resultados de estos algoritmos son llevados a un centro de 

fusión, donde utilizamos “Majority Voting”. 

Utilizamos imágenes del “Brodatz album” y una imagen de la bahía de Mayagüez. 

Realizamos varios experimentos tratando de alcanzar los mejores resultados posibles. 

Obtuvimos resultados realmente interesantes para algunas texturas. Algunos de ellos nos 

dieron resultados muy buenos para los clasificadores y los filtros, aunque con otros no los  

obtuvimos. Normalizamos todas las muestras con el fin de obtener una mejor 

discriminación. 
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1  

1 INTRODUCTION 
 
 

The two most important steps in pattern recognition systems are feature extraction 

and classifier design. Pattern recognition is the process of identifying objects or classes in 

an image. Feature extraction can be defined as the conversion of a set of measurements in 

order to form a subset that can be useful in a classification module. The process of 

making quantitative measurements from an image in order to produce a description of it 

is known as image analysis.  

Texture is fundamental to perception, is a very useful characteristic when we want to 

analyze satellite images, biomedical, object surfaces, among others. A precise 

quantitative definition is required in order to be able to handle texture in a computer. 

Texture is intrinsically related to the gray level properties of pixels as well as their spatial 

relationships; wavelet transform has the property of increased spatial and frequency 

resolutions [2].  

 

1.1 Motivation 
 

We can date the use of the remote sensing techniques to the beginning of the space 

age, which begun with the launch of Sputnik by the Soviet Union in October 1957. This 

has stimulated the development of remote sensing technology for space and aircraft 

systems, to collect information needed to manage land resources. The problem of going 

to higher altitudes to collect information was the quantities of data to be dealt with, thus 
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different ways of analyzing the data to extract the desired information are still been 

develop.  

The economy is the primary driver for the development of technology, if we need 

information about large areas; we have to find ways to make it less expensive, the 

processing of large amount of data collected by high resolution sensors is not the way to 

achieve that. This problem can be solved by using lower resolution, that means less data, 

sensors less expensive, lighter in weight and requiring less precise pointing, but able to 

provide the desired information. This led the researchers to use spectral characteristics 

and pattern recognition methods for deriving labels for each pixel. 

The subject of a lot of research works have always been texture analysis and is 

fundamental in many applications. Wavelet transform is used for characterizing and to 

represent textural images and its properties in multi-resolution or multi-channel analysis. 

What makes the wavelet transform an attractive method for analyzing data is the ability 

to examine different scales and time simultaneously in a time scale joint representation. 

The 2D wavelet transform can be considered as a 2D filtering process of an image by a 

low-pass filter and three high-pass filters, followed by a down sampling by two applied 

on filtered images [5].  

According to reference [3], by having the second or higher order statistics of the 

wavelet coefficients, numerical description is achieved for texture characterization. In 

reference [5] they claim that orthogonal wavelet decomposition is complete at any scale, 

unlike the Fourier decomposition of a signal. In texture characterization, as the Fourier 

coefficients decrease at high frequencies, no information is brought for the case of 
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wavelet coefficients if the set of low-pass sub-image coefficients tends toward their 

means or more clearly if their variances tend towards zero. The evolution of the variance 

and variance values depend on the size of texture patterns and on texture variability. 

In the past decade classifier combination has received considerable attention as a 

pattern recognition offspring. A lot of research has been made in order to explain why 

combination methods and strategies work so well. The central idea is that by combining 

the individual outputs, we aim at a higher accuracy than that of the best classifier, but to 

gain such accuracy we need a diversity of classifiers and an appropriate fusion method 

that can improve further on the performance of the team; the most obvious choice when 

constructing a multiple classifier system is a simple fusion method. In our case we will 

define fusion as an integration of the results obtained by the discriminant functions from 

different classifiers. 

 

1.2 Problem Formulation and Proposed Solution 
 
 

The general problem is to identify the class of an object or sample by a proper 

analysis given a set of samples and measurements, belonging to a set of predefined 

classes. We want to design image analysis systems with the ability to extract useful 

information from an irrelevant detail background that can be trained, and capable of 

making deductions or getting to conclusions without complete information. We want this 

system to implement optimal decisions, but for real problems this systems are not able to 

achieve 100% of correct classification.  
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The feature extraction process is critical for the classification of textured images. 

Sometimes different images have important features in common; thus a new problem is 

presented, the need of other features to make a decision, or classification. In our case, we 

are using textured images form the Brodatz album. These images are single-scale, which 

means that we have limitations regarding the features that we can extract from them. 

Classification may not be as simple as the case of this diagrams, see Figure 2.1; because: 

1. Usually the classes desired have distributions in the feature space that are not 

obviously separated. 

2. It is necessary to use more than three features. Thus one cannot see what the class 

distribution look like. 

The most common way to determine the location of the decision boundaries required 

is by using discriminant functions. 

As a proposed solution for these problems we will use the advantage of the wavelet 

transform which introduces multiple scales characterization of texture properties. As said 

before, wavelet transforms has the property of increased spatial and frequency resolutions. 

Therefore we use wavelet transform to extract features from each scale or resolution cell. 

By doing this we have the advantage of adding independent local textural features which 

will increase the class separation while reducing computational loads. 

For the case of the classifiers, we will use three different classifiers of our choice, 

and a fusion rule that will combine the results obtained by each individual classifier. The 

use of algorithms based on wavelet transforms and fusion methods is the solution that we 

propose in order to solve the problems of classification accuracy. We are confident that 
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with the use of the fusion methods we will aim a better overall result than that of any 

single classifier. 

 

1.3 Contribution 
 

The contribution of this project is that it presents an application of the wavelet 

Transform as a feature extraction method and fusion methods as a way to improve the 

classification accuracy that have not been made. Other research only had use single 

classifiers to classify the features extracted using wavelets and we will be using fusion 

methods for that case or vice versa. We will compare our results using single classifiers 

with the ones obtained using fusion methods. We will test the algorithms with different 

images from the Brodatz texture album. Feature selection and other recommendations 

will be proposed based on the results obtained in the cases of studied in this thesis. 

 
1.4 Summary of Following Chapters 
 
 

In Chapter 1 we give a brief introduction of the theory and motivation as the 

necessary background. Chapter 2 deals with the theoretical background more extensively 

related to classification, fusion methods and wavelets, including commentaries about 

previous works. Chapter 3 presents the methodology, data used, statement of the problem, 

results and analysis.  In Chapter 4 we present the conclusions and future works. 
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2 THEORETICAL BACKGROUND 
 
 

2.1  Pixel Definition 

Discrete picture elements or Pixel can be defined as the elements that compose 

spatially the image data when it is available in digital format. 

 

2.2  Texture Definition 

Dr. Vidya Manian defines texture as the structural pattern of surfaces such as wood, 

grain, grass, which is homogeneous in spite of fluctuations in brightness and color.  It is 

the most important visual cue in identifying regions and contributes in a number of ways 

to human vision-segmentation, shape detection and object recognition.   

 

2.3  Texton Definition 

Julesz introduced the term texton, as the putative units of preattentive human 

texture perception more than 20 years ago. He described them qualitatively for simple 

binary line segment stimuli-oriented segments, crossings and terminators. Texton theory 

fell into disfavor as a model of human texture discrimination as accounts based on spatial 

filtering with orientation and scale-selective mechanisms which could be applied to 

arbitrary gray-level images became popular [57]. 
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2.4  Class Definition 

The American Heritage dictionary defines class as a set, collection, group, or 

configuration containing members regarded as having certain attributes or traits in 

common; a kind or category. A division based on quality, rank, or grade. In our case 

think of it as different groups available in an image that we want to differentiate them 

from each other. 

 

2.5  Classification 

Quantitative analysis is the computer interpretation of remote sensing image data. It is 

also the ability to identify pixels based upon their numerical properties. It’s generally 

called classification, the method where pixels will be attached to labels depending on 

their spectral character. A computer can implement this labeling by having trained it 

beforehand to recognize pixels with spectral similarities [52].  

We want to one to have a feature space divided into a set of non-overlapping regions 

for each class of interest, in order that each point in that space will be associated uniquely 

to one of the desired classes, this implies establishing “decision boundaries”.  See Figure 

2.1 for an example of decision boundaries [50]. 

There are two different procedures of doing classification and both have areas of 

application in the analysis of the data obtained for image classification. These procedures 

are: 
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1. Unsupervised classification: in this procedure the pixels in an image are labeled to 

a spectral class without the user having foreknowledge of the existence or names 

of those classes. Clustering methods is the most common way to perform this 

procedure.  It is used to determine the spectral classes of each pixel and the 

number and location of the spectral classes into which the data falls. 

2. Supervised classification: for extracting the quantitative information from 

remotely sensed image data this is the essential analytical tool.  Each spectral 

class can be described by a probability distribution in multispectral case. The 

most valuable distribution is the normal or Gaussian that gives tractable 

mathematical descriptions of the supervised classification process. We will 

present in detail in the following sections.    

 

 

 
Figure 2.1 Simple example classifier schemes, from reference [50]. 
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Figure 2.2 Example of an image classified into nine different classes. 
 
 

 
 

Figure 2.3 Example of two classes separated or classified with mismatch assignment. 
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Imagery-based and spectrally-based systems are the two bases for the Sensor and 

Data Systems were images gathered from spacecrafts are considered as an important 

vehicle for collecting information. If the image-based systems were obtained at a high 

spatial resolution it can be considered of the most immediate use because the users are 

able to see the details of interest in the scene. Due to the cost to identify for example a 

vegetative species using spatial resolution, spectrally-based methods would function best 

using less resolution, thus reducing the volume of data and processing cost.    

Information is potentially available at altitude from energy fields arising from the 

Earth’s surface and in particular from the Spectral, Spatial and Temporal variations of 

those fields, this is provided by the Information theoretic principles. To capture the 

information, one must measure the variations of the electromagnetic and gravitational 

energy fields, and relate them to the information desired. 

The part of the system that collects the main body of the data to be used is the 

sensor. There are two types of sensors passive and active. The passive sensors only 

gathers information using the sun as an illumination source, the active sensors produces 

its own source that will reflect on the scene. The most common used are passive optical 

systems, active microwave (radar) and active optical (lidar) systems. The processing 

system is where the data analyst is able to exercise the most control and have the most 

choices. 

The energy arising from the Earth is finite in magnitude; the data collection 

process must divide it spatially into pixels. Each pixel has a power level that can be 
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divided up into a number of spectral bands. There is a tradeoff given the finite nature of 

the field, because one moves to finer spatial resolution and spectral band intervals, less 

power is left to overcome the internal noise in evidently present in the sensor system [50].   

Spatial resolution, spectral resolution and signal to noise ratio are the fundamental 

parameters of this information-gathering process, and they are all interrelated. The 

motivation is to avoid the need for very high spatial resolution because the power level 

decreases and the volume of data that must be dealt with increases both as the square of 

the spatial resolution, but only linearly with spectral resolution.  

We can represent the data in three different spaces where each of them has its 

advantages and disadvantages: 

1. Image space: useful to locate geographically where a pixel is from, but it’s only 

effective for two or at most three dimensions or spectral bands. 

2. Spectral space: useful relating a pixel’s response to the physical basis for any 

number of spectral bands, but is difficult to display the variations in a spectral space. 

3. Feature space: possible to display all of the information mathematically and 

computation, but it cannot be shown graphically for human view. 

 
2.6 Discriminant Functions 

Because of the difficulty to define the decision boundaries in the feature space and 

the computational problem of determine on which side of a boundary a given unknown 

pixel falls, an easier way is formulated, and it is called Discriminant Function. The 
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Discriminant Function is a collection of functions that allows us to determine by 

evaluating them at certain point, a value that would make easier the classification 

process. Assume that we are able to find a set of m functions ( ) ( ) ( ){ }ΧΧΧ mggg ,,, 21 L , 

such that every time that ( )Χig  is larger than the other functions, is because X belongs to 

class i. This helps to find an appropriate classification rule which is: 

Let iω  denote the ith class.  

Choose iω→Χ  (X is in class iω ) if and only if: 

 ( ) ( )Χ≥Χ ji gg   mj ,,2,1 K=∀  

     ij ≠  

2.7 Supervised Classification 

  Is a procedure often used for quantitative analysis of remote sensing image data, 

in which the use of suitable algorithms based upon probability distribution models of the 

classes of interest are essential for labeling the pixels in an image. The steps to follow 

often in this particular method are: 

1. Select the desire classes in the image. 

2. Select representative pixels or training data from the classes selected. 

3. Estimate the parameters of a particular classifier using the training data. 

4. Use the trained classifier to label the entire image. 

5. Tabulate the results of the classification. 
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2.8 Classifier Laws 
 
 
  To focus on our work, we will present some of the different types of classifiers by 

defining their discriminant functions. 

 

2.8.1 Euclidean Distance (ED) 
 

Let Χ  be the pixel vector, iΜ and iΣ  the mean vector and the covariance matrix 

of the class iω respectively, in this classifier we assumed that that the covariance matrices 

are equal to the identity matrix I. 

( ) ( ) ( )i
T

iig Μ−ΧΜ−Χ−=Χ  

( ) ( ) iji xijgg ω∈⎯→⎯≠∀Χ>Χ  [54] 

 

2.8.2 Fisher Linear Discriminant (FLD)  
 

In this classifier we use the average of the covariance matrices or we assumed that 

they are equal, let m be the total number of classes. 

∑Σ=Σ
i

im
1  

( ) ( ) ( )i
T

iig Μ−ΧΣΜ−Χ−=Χ −1       

( ) ( ) iji xijgg ω∈⎯→⎯≠∀Χ>Χ  [54] 
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2.8.3 Minimum Mahalanobis Distance Classifier (MD)  
 
 

In this classifier we use the covariance matrix of each class. 

( ) ( ) ( )ii
T

iig Μ−ΧΣΜ−Χ−=Χ −1  

( ) ( ) iji xijgg ω∈⎯→⎯≠∀Χ>Χ  [54] 

 
2.8.4 Maximum Likelihood Classifier (ML)   
 

It is the most common supervised classification method used with remote sensing 

image data. This is developed in the following in a statistical acceptable manner [52]. 

 

Bayes Classification 

Let the spectral classes for an image be represented by mi ,...,1=ω  were m is the 

total number of classes. In trying to determine the class or category to which a pixel at a 

location x belongs it is strictly the conditional probabilities. 

( ) mixp i ,...,1,| =ω  [52] 

The probability ( )xp i |ω  gives the likelihood that the correct class is iω for a 

pixel at a position x. ( )xp i |ω is called a posteriori or posterior probabilities. 

Classification is performed according to 

ix ω∈  if ( ) ( )xpxp ji || ωω >  for all ij ≠  [52] 
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Maximum Likelihood Decision Rule 

We can estimate from the training data available ( )ixp ω| , then 

( ) ( ) ( ) ( )xppxpxp iii /|| ωωω = ,  ( )ip ω  is called a priori or prior probabilities [52].  

Then the classification rule can be seen as  

ix ω∈  if ( ) ( ) ( ) ( )jjii pxppxp ωωωω || >  for all ij ≠  

For mathematical convenience 

( ) ( ) ( )iii pxpxg ωω ln|ln += , then is restated as ix ω∈  if ( ) ( )xgxg ji >  for 

all ij ≠ [52] 

For the Multivariate Models 

( ) ( ) ( )ii
T

iiig Μ−ΧΣΜ−Χ−Σ−=Χ −1

2
1ln

2
1 [52] 

Maximum Likelihood with Threshold 

If ( ) ( ) Tii
T

ii >Μ−ΧΣΜ−Χ−Σ− −1

2
1ln

2
1  [54], then accept, otherwise reject. 

      T = threshold 

 

2.8.5 Maximum A Posteriori (MP)   
 

It is the same as the ML classifier but with an A Priori probability. 

( ) ( )[ ] ( ) ( )ii
T

iiii pg Μ−ΧΣΜ−Χ−Σ−=Χ −1

2
1ln

2
1ln ω  [54] 
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2.8.6 K-Nearest Neighbor (KNN)   
 

K=is constant (nearest neighbor), nearest neighbor assign the same label  as that 

of the nearest training pixel. We calculate the distance, that can be Euclidean, 

Mahalanobis, etc. This classifier assign label according to the majority label of K-Nearest 

Neighbor training pixels. 

 

( ) ( )xV
nkxfn

/
=   k = is constant (nearest neighbor) 

   V = is variable 

( ) ( ) ( )xV
nk

xfxg
i

ii
i

/
==  

( ) ( )xdistKxV d
ii ⋅=  d = dimensionality 

( ) ( ) mjgg ji ,,2,1 K=∀Χ>Χ  ij ≠  

( ) ( ) mjVV ji ,,2,1 K=∀Χ<Χ  ij ≠  

( ) ( )Χ<Χ d
j

d
i distdist  mj ,...,2,1=∀  ij ≠  

( ) ( )Χ<Χ ji distdist  mj ,...,2,1=∀  ij ≠  [54] 
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Figure 2.4 KNN density estimation. 
 
 

 

2.8.7 Neural Networks (NN)   
 

Perceptron convergence procedure: 

1. Initialize weights and threshold. Set ( )dii ≤≤0ω  to small random values where 

iω  is the weight for input i [54]. 

2. Present new input and desire output [54]. 

3. Calculate the actual output for the thh  training sample [54]. 

4. Adapt weights [54]. 
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2.9 Max, Min, Average and Majority Voting Fusion Rules 
 

To achieve the best possible classification performance for the task is the goal for 

every pattern recognition system. The two main reasons for combining classifiers are 

efficiency and accuracy. An important issue in combining classifiers is that this is 

particularly useful if they are different [53]. 

  Let ithi =  group of bands (from 1 to N) and k = class number (from 1 to M) [54]. 

Assume the probability density function of ix  given the class k is ( )kixp ω| [54]. Let ix  

define the pixel’s sensor measurements in the ith’s group of adjacent bands and Χ  be the 

pixel with all sensor’s measurements [54]. The Max, Min, Average and Majority Voting 

fusion rules are defined as follows [54]. 

a) Max rule: 

Assign Χ to jω  if  

( ) ( )ki

N

i

M

kji

N

i
xpxp ωω |maxmax|max

111 ===
=  

b) Min rule: 

Assign Χ to jω  if  

( ) ( )ki

N

i

M

kji

N

i
xpxp ωω |minmax|min

111 ===
=  

c) Average rule: 

Assign Χ to jω  if  
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( ) ( )⎥
⎦

⎤
⎢
⎣

⎡
= ∑∑

===

N

i
ki

M

k

N

i
ji xp

N
xp

N 111

|1max|1 ωω  

d) Majority Voting rule: 

Let ( ) ( )[ ]
⎪⎩

⎪
⎨
⎧ ==∆ =

otherwise

xpxpifk kki

M

kkki
i

,0

|max|,1
1

ωω  

Assign Χ to jω  if ∑∑
===

∆=∆
N

i
ik

M

k

N

i
ji

111
max  

The classification fusion center can be based on supervised schemes using the output 

of the local classifications as the new features [54]. For a nonlinear separable problem 

that includes multiclasses, a multilayer neural network must be used [54].  

 

 

2.10  Wavelet Analysis 
 

 
2.10.1 Wavelet Definition 
 

Wavelets are localized waves, that instead of oscillating for ever, they drop to 

zero [51].  They come from the iteration of filters (with rescaling) [51]. The link between 

discrete-time filters and continuous-time wavelets is in the limit of a logarithmic filter 

tree: 
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Figure 2.5 Scaling function and wavelets from iteration of the lowpass filter [51]. 
 
 
 
2.10.2 Wavelet Analysis 
 

For analyzing signals, perhaps the most well known tool is Fourier analysis, which 

is the breaking down of a signal into constituent sinusoids of different frequencies for 

transforming our view of the signal from time-based to frequency-based. If we are 

analyzing non-stationary signals time information is lost when transforming to frequency 

domain. That’s why D. Gabor (1946) develop a technique called windowing the signal, 

that maps a signal into a two-dimensional function of time and frequency, called the 

Short-Time Fourier Transform (STFT).  

The only problem was that the size of the window was the same for all 

frequencies once you choose a particular size, and some times we need a more flexible 

approach. Wavelet analysis is a windowing technique with variable-sized regions [55]. 

As you can notice in Fig. 2.2, it uses a time-scale region instead of time-frequency like 

the STFT, which gives more flexibility when looking at low or high frequency. 
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Figure 2.6 Representations of signals by different techniques, from reference [55]. 
 

The common goals concern the signal or image clearance and simplification, 

which are parts of de-noising or compression [55]. A wavelet is a waveform of 

effectively limited duration that has an average value of zero [55]. Wavelets tend to be 

irregular and asymmetric, unlike sinusoids that are smooth, predictable and do not have 

limited duration; see Fig. 2.7 for an example. Wavelet analysis is the breaking up of a 

signal into shifted and scaled versions of the original (or mother) wavelet. In wavelet 

analysis, we often speak of approximations and details. The approximations are the high-

scale, low-frequency components of the signal. The details are the low-scale, high-

frequency components [55]. 
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Figure 2.7 Representation of a sine wave and a wavelet (db 10), from reference [55]. 
 
 
 
2.10.3 Multiple-Level Decomposition 
 
 

The decomposition process can be iterated, with successive approximations being 

decomposed in turn, so that one signal is broken down into many lower resolution 

components. This is called the wavelet decomposition tree, see Fig. 2.8. Looking at a 

signal’s wavelet decomposition tree can yield valuable information. 

 
 
 
 

Figure 2.8 Wavelet decomposition tree, from reference [55]. 
 
 
 

It is possible to reconstruct our original signal from the coefficients of the 

approximations and details, see Fig. 2.9. 
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SS

DD11AA11

DD33AA33

DD22AA22

Reconstructed Signal Reconstructed Signal 
ComponentsComponents

S = AS = A11 + D1+ D1
= A= A22 + D+ D22 + D+ D11
= A= A33 + D+ D33 + D+ D22 + D+ D11  

 
 

Figure 2.9 Wavelet decomposition tree. 
 
 
 

 
 

Figure 2.10 Two-Dimensional Discrete Wavelet Transform 
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Figure 2.11 Discrete Wavelet Transform Example 
 
 
 
 
2.11 Previous Work 

 

After all the brief definitions we are going to present the most important previous 

work related to this project. 

 

Texture Classification using Wavelet Transform This is from reference [2]. Here 

they use wavelet transform to represent the textural images in multiresolution. They 

compute Co-occurrence matrices to obtain textural features, from the different scales of 

the wavelet transform. Julesz was the first to use co-occurrence statistics in the study of 

human texture discrimination experiments, according to him, texture is a second order 

DWT 

LL HL

LH HH
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process [2]. In this project they denote ( )oθ,,, djiP  as the unnormalized co-occurrence 

matrix, and it becomes a second-order probability distribution, when P is normalized by 

the total number of possible pairs of pixels with specified separation and orientation. 

 They claim that Maximum Likelihood approach to texture classification is 

optimal from a statistical decision theoretic point of view, in the sense that it results in the 

least classification errors. The size of the co-occurrence matrix corresponds to the 

number of gray levels in the texture [2]. Because wavelet transform has the property of 

increased spatial and frequency resolutions, they use it to represent the textural images in 

multi-resolutions and extract features from each scale. After this feature extraction they 

use they use a Maximum Likelihood estimator, assuming has known the probability 

density function of the feature vector. 

 They use one level and one dimensional wavelet transform in a row-column 

fashion to obtain the lowpass and detail images of all textural images. Next, they obtained 

four images low-low, high-low, low-high and high-high. The low-low image contains all 

the essential features of the original image in a lower resolution, and the high frequency 

components contain the edge details useful in the textural description. 

 In reference [3] they use wavelet transform for description of image texture. The 

objective is to design a wavelet based feature extraction algorithms that will measure 

texture quality along the most important perceptual dimensions [3]. They quantify texture 

the way human see them as coarse, regular, directional, symmetric, etc. An essential part 
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in computer graphics is texture mapping, for improving the rendering quality of a 3D 

environment. They propose an algorithm that can also be used to test texture replicability 

in computer graphics applications. After the wavelet packet decomposition, feature 

extraction is performed in the selected subbands. The objective of the feature extraction is 

to compute a vector which contains the information about directionality, regularity and 

symmetry features. 

In reference [4] the use of wavelet decomposition to detect and analyze time-

varying signals, is their basic tool. In [5] they present an algorithm based on conventional 

pyramid-structured wavelet transform, which provides several important characteristics 

that can be used for the texture classification problem.  The 2D wavelet transform can be 

considered as a 2D filtering process of an image by a lowpass filter ( )kH  and three 

highpass filters ( ) ( ) ( )kHkHkH 321 ,,  followed by a downsampling by two applied on 

filtered images, which lead to the decomposition of the input image into four subimages 

at lower resolution  [5]. They calculate the form factor which is a texture feature that has 

a multiscale structure. Orthogonal wavelet is complete at any scale; unlike Fourier 

decomposition were the coefficients decrease appreciably at high frequencies. 

For the case of reference [6], wavelets and neural networks are combined to 

adaptively compute a super wavelet filter that is optimized for feature extraction and 

classification. Extracting adaptive wavelet features from the signals estimated by 

modeling them using the nonlinear approach is the first step. They chose a Morlet 
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wavelet as a mother wavelet for modeling the sonar signals. 

In [8], the approach that they use is a over-complete wavelet decomposition called 

wavelet frames which yields the descriptions of both translation invariance and stability. 

In their experimental studies they have found that the most significant information often 

appears in the middle channels.  

In reference [59], they create a directional, nonredundant, complex wavelet 

transform with potential benefits for image coding systems, thanks to a balance between 

degree of shift sensitivity and transform redundancy that the mapping stage offers. This is 

a multidimensional, mapping-based, complex wavelet transforms. It consists of a 

mapping onto a complex function space followed by a DWT of the complex mapping. 

Their approach has the flexibility to use any DWT in the transform implementation. 

For the case of reference [60], they propose a wavelet-based multiscale linear 

minimum mean square-error estimation (LMMSE) scheme for image denoising. They 

also discussed the determination of the optimal wavelet basis with respect to their 

proposed scheme. They combined the pixels at the same spatial location across scales as 

a vector and applied LMMSE to the vector in order to explore the strong interscale 

dependencies of overcomplete wavelet expansion. 

In reference [61], they propose a new approach for the estimation of wavelets that 

is matched to a given signal in the statistical sense. The key idea of their work lies in the 

estimation of analysis wavelet filters from a given signal. They applied minimum mean 

square error (MMSE) criterion to minimize the error. 
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Reference [62] authors developed an efficient fuzzy wavelet packet (WP) based 

feature extraction method for the classification of high-dimensional biomedical data. In 

order to find optimal WP decomposition for signal classification, they mapped the 

original signals to many WP feature spaces. Then they did feature extraction based on the 

optimal WP decomposition and used a linear classifier to do the signal classification. 

Their extraction algorithm constructs fuzzy sets of features to evaluate their 

discriminatory effectiveness. 

The authors of reference [63] use wavelet-based statistical models and 

hyperspectral soil signatures in an automatic soil texture classification system. They say 

that soil texture classification systems are closely related to texture classification methods, 

where images are used for training and testing. Maximum likelihood and hidden Markov 

models are used for the classification and to get the properties and information about the 

soil textures they developed a novel system using hyperspectral soil textures. They say 

that their methods are robust and reliable. 
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3 METHODOLOGY 
 
 

We will perform an analysis of the methods proposed. By using Matlab we will 

simulate feature extraction and the classification of the textures. A more detailed 

procedure is presented next: 

1. Literature review and selection of the most relevant research. 

2. Selection of the images to be used for our purpose from the Brodatz texture album. 

3. Training and testing samples selection of the images. 

4. Feature extraction using wavelet transform. 

5. Choose different classifiers to obtain different approaches. 

6. Training of the classifiers to obtain the best set of training samples for testing the 

classifiers. 

7. Comparison of results obtained in several classifiers. 

8. Fusion of the classifiers results. 

9. Analysis of the results to determine if the classification was improved. 

For our work because of the amount of filters used we will focus only at second level 

decomposition coefficients acquired from the filtering process. We’ve taken special 

interest in the coefficients given by the approximation or the Low-Low results, because in 
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the experiments that we’ve made they were the ones with the best results and best 

performance in the classification process. Also the classifiers that we used were 

Maximum Likelihood, Euclidean Distance and K-Nearest Neighbor for K=3 and K=5. 

The fusion rule that we chose was Majority Voting that was applied to the results 

obtained by the classifiers. 
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3.1 Sample selection 
 
 
3.1.1 Images used 
 

The images that we used are from the Brodatz textures album, we will present the 
images used bellow. 

 

d4 cork d21 french d36 liz

 
 

d34 net d22 repskin d53 scloth2

 
 

d15 straw d52 strcloth d38 water
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d16 weave

 

Figure 3.1 Images used from the Brodatz album 
 
 
3.1.2 Image Sampling  
 
 
 We will start by explaining how we took the samples from the image. First we 

took 10 images from the Brodatz album. Some of the images were 256 by 256 and others 

were 512 by 512. With the images that were 512 by 512 we created a window of 256 by 

256 and we used that part of the image for sampling. We needed to have same size of 

images to make it easier and to have the same amount of samples. The model of image 

sampling is presented below. 

First we take samples of the image using a window of 32 by 32. This window 

moves around the images starting from the top left corner and going down in the first 256 

rows by 32 columns without overlapping the ones that already were sampled, so we take 

eight samples out of each sweep; when it reaches the end it moves to the top and left to 

the next 256 rows by 32 columns and start again taking 32 by 32 samples all over, see 

Figure 3.1 and Figure 3.2 for a graphical review.  This will be our testing and training 

samples. 
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Figure 3.2 Sampling selection example of cork image from Brodatz album. 
 

645248403224168

635547393123157

625446383022146

615345372921135

605244362820124

595143352719113

585042342618102

57494133251791

645248403224168

635547393123157

625446383022146

615345372921135

605244362820124

595143352719113

585042342618102

57494133251791

256

256

 
 

 
Figure 3.3 Example of the order of the 64 samples in the 256 by 256 cork image 

 

32 by 32 window 

First it moves 
around 

this column 

Second after finishing sampling 
 the first 256 by 32 it moves to the 

next one and so on
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For the case of the samples of 64 by 64 when the size of the image was 512 by 

512 we used the same approach of the image sampling explained before for the 32 by 32 

sample size. This means that we selected the samples without overlapping the windows 

of 64 by 64 and we got 64 samples from it. But for the case when the image was of 256 

by 256 we used another method. In this case we first moved the window from top to 

bottom each 16 rows that gave us 13 samples per column and from left to right without 

overlapping gave us 4 samples per row, so 4 by 13 it’s a total of 52 samples. We needed 

12 more samples and we got them by moving the window from top to bottom without 

over lapping moving each 64 rows that gave us 4 samples per column and starting 32 

columns from left to right without overlapping again moving each 64 columns that gave 

us 3 samples per row, so 4 by 3 it’s a total of 12 more samples giving us the total of 64 

samples.  

  

3.1.3 Data arrange  
 

 After having 64 samples of each image we arrange them. The arrangement starts 

by converting every 32 by 32 sample into column vectors. We take each column from left 

to right and place it under the first one in order. Afterwards we transpose the column 

vector and turn it into a row vector. We do the same thing to all of the 32 by 32 samples 

and we place them underneath each other in the order that we take them, see Figure 3.3 

for reference. 
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32

32

1024

64

1024

Order  that  we used to rearrange 
the 32 by 32 samples into a
column vector of 1024 by 1

Complete 256 by 256 image 
Rearrange into a 64 by 1024 array

 

 

Figure 3.4 Order of arrangement of samples and image 
 
 
3.1.4 Training and Testing Samples Selection and Data Filtering 
 

 The image sampling and data arrangement was only a way to facilitate the 

training and testing selection. We are going to do this process randomly.  In the process 

of selecting which are going to be training or testing samples we are going pass the data 

through the wavelets. When we filter the samples we take from them the features that we 
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need for the classification process. These features are the second level decomposition 

coefficients plus the mean and the covariance of them.  Now instead of the original data 

of the 32 by 32 samples, we now have a new array of 4 by 69 that have a column vector 

of 4 by 1 of the means of approximation, horizontal, vertical and diagonal coefficients, ns 

followed by a matrix of 4 by 4 of the covariance and one more matrix of 4 by 64 of the 

coefficients of the second level decomposition were each row is a coefficient in the next 

order first row approximation, second horizontal, third vertical and the last one is 

diagonal coefficients. The order that we arrange them is approximation coefficients, 

horizontal detail, vertical detail and diagonal detail, see Figure 3.4. 

mean cov coeficients
4 by 1 4 by 4 4 by 64  

 
Figure 3.5 Array arrangements of the new data 

 
 

In the filtering process we used different filters for obtaining different data and 

features from the same images. In order to maintain certain similarity between the data 

obtained by each filter, we only took randomly the first set of training and testing samples. 

This means that for each image we randomly selected which samples were training and 

testing, generating a vector containing this order. Then we used the same vectors that we 

generated for each image in the processes with other filters. The filters that we used were 

the following: 

1. Daubechies: ‘db1’, ‘db2’. 

2. Haar: ‘haar’. 

3. Coiflets: ‘coif1’. 
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4. Symlets: ‘sym2’. 

5. Biorthogonal: ‘bior1.1’, ‘bior3.1’. 

6. Reverse Biorthogonal: ‘rbio1.1’, ‘rbio3.1’. 

 

For a more detail information on the filters used, see the Appendix B3 wavelet filters. 

 

 

3.2 Algorithms 
 
 

A complete feature extraction, classification and fusion algorithms will be presented 

in Figure 3.18.  Then we will continue with a detailed feature extraction algorithm 

explaining the first steps of image sampling, data arrangement, filtering and sample 

selection.  Then we will present the classifiers algorithms and the fusion algorithm used 

for our research, see Figure 3.19.  
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Figure 3.6 Complete feature extraction, classification and fusion algorithms  
 

Load images from Brodatz album 

Sample selection using 
a window of 32 by 32 

Data filtering and random training 
and testing samples selection 

Feature extraction for 
training samples and 
features arrangement 

Feature extraction for 
testing samples and 

features arrangement 

Data arrangement 

Euclidean 
Distance 
Classifier 

K-Nearest 
Neighbor 
Classifier 

Maximum 
Likelihood 
Classifier 

Print and save 
results in array 

Print and save 
results in array 

Print and save 
results in array 

Fusion Center  

Print and save correct classification results 
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Figure 3.7 Classification algorithm  

 
 

Load training and testing samples 
data for the 10 classes with the 

features selected from the feature 
extraction algorithm

Take the first array of testing samples features to be classified 

For j=1: number of testing samples 
   For i=1: number of training samples 
      For k=1: number of columns of each sample 
         Compute: discriminant function using testing and training 
         Distance vector: saves the distance calculated 
      End 
      Sort the distance vector to take the n distances closer to zero   
   End  
   Store the distances in a best-distance vector 
End  

Decide for which class the best-distance is closer to zero 

Assign this class to a result vector, save the information, 
calculate the percentage and print the results 

Move to another array, start the process from 
the distance calculation step all over. 

Continue with this until all the arrays have 
been classified and the results saved for the 

fusion center calculation. 
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4 EXPERIMENTS AND RESULTS 

 
 

4.1 Results from the Classifiers 
 

We used 3 different classifiers, Maximum Likelihood, Euclidean Distance and K-

Nearest Neighbor for K=3 and K=5. Also for the data filtering we used the command 

‘dwt2’ (discrete wavelets transform 2D), that uses linear convolution. Because of the 

linear convolution, for some filters the quantity of samples differs. The results obtained 

from the classifiers used are presented as follows, using the filters described before. 

These results are obtained decomposing the first level approximation coefficients to 

second level decomposition using samples of 32 by 32. We made different combination 

and decomposing the sample to a second level using the other coefficients and combining 

them and the best results were obtained by decomposing to second level from the 

approximation of the first level and using all of the coefficients obtained of the second 

level. 
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4.1.1 Results using samples size of 32 by 32  
 

Results for Daubechies filter ‘db1’: 

 

Euclidean Distance Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 282 179 49 51 63 62 1061 43 48 722 11.02
French 173 220 84 638 29 42 379 255 59 681 8.59
Liz 10 199 43 1477 201 109 7 55 42 417 1.68
Net 0 2 0 2550 2 0 0 2 1 3 99.61
Repskin 927 362 10 488 161 93 34 42 27 416 6.29
Scloth 190 122 55 1159 49 55 337 161 34 398 2.15
Straw 48 43 24 78 17 14 2218 17 8 93 86.64
Strcloth 12 34 76 1913 10 15 50 284 32 134 11.09
Water 78 186 193 351 78 62 25 227 114 1246 4.45
Weave 100 250 86 81 100 72 82 64 45 1680 65.63

 

TABLE 4.1 Euclidean Distance results for ‘db1’ using samples of 32 by 32 

 
Maximum Likelihood Results All Coefficients

Classified as
Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 4 17 1 96 121 208 1531 182 114 286 0.16
French 6 44 0 494 75 215 481 804 109 332 1.72
Liz 0 2 0 1107 256 497 24 256 122 296 0.00
Net 0 0 0 2470 1 3 0 83 0 3 96.48
Repskin 1 19 0 422 164 679 752 180 81 262 6.41
Scloth 0 8 0 907 93 166 643 543 71 129 6.48
Straw 0 5 0 107 30 43 2141 128 41 65 83.63
Strcloth 0 0 0 1528 45 40 37 803 67 40 31.37
Water 0 14 0 355 269 165 150 766 402 439 15.70
Weave 6 72 2 141 178 284 412 337 286 842 32.89

 

TABLE 4.2 Maximum Likelihood results for ‘db1’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 1 0 2555 0 0 4 0.00
French 2 0 2 1411 3 0 0 0 0 1142 0.00
Liz 0 0 0 2560 0 0 0 0 0 0 0.00
Net 0 0 0 2560 0 0 0 0 0 0 100.00
Repskin 2550 6 0 4 0 0 0 0 0 0 0.00
Scloth 8 0 0 2415 3 1 2 1 0 130 0.04
Straw 0 1 0 0 0 0 2556 0 0 3 99.84
Strcloth 0 0 0 2560 0 0 0 0 0 0 0.00
Water 1 0 0 27 0 0 0 60 0 2472 0.00
Weave 0 2 1 2 0 0 0 0 0 2555 99.80

 

TABLE 4.3 K-Nearest Neighbor K=3 results for ‘db1’ using samples of 32 by 32 

 

 

KNN K=5 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 0 0 2556 0 0 4 0.00
French 1 0 0 1245 2 0 0 0 0 1312 0.00
Liz 0 0 0 2560 0 0 0 0 0 0 0.00
Net 0 0 0 2560 0 0 0 0 0 0 100.00
Repskin 2548 9 0 1 0 0 0 2 0 0 0.00
Scloth 6 0 0 2395 0 0 10 0 0 149 0.00
Straw 0 0 0 0 0 0 2557 0 0 3 99.88
Strcloth 0 0 0 2560 0 0 0 0 0 0 0.00
Water 0 0 0 27 0 0 1 59 0 2473 0.00
Weave 1 0 3 0 0 0 0 0 0 2556 99.84

 

TABLE 4.4 K-Nearest Neighbor K=5 results for ‘db1’ using samples of 32 by 32 
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Results for Haar filter ‘haar’: 

 

Euclidean Distance Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 282 179 49 51 63 62 1061 43 48 722 11.02
French 173 220 84 638 29 42 379 255 59 681 8.59
Liz 10 199 43 1477 201 109 7 55 42 417 1.68
Net 0 2 0 2550 2 0 0 2 1 3 99.61
Repskin 927 362 10 488 161 93 34 42 27 416 6.29
Scloth 190 122 55 1159 49 55 337 161 34 398 2.15
Straw 48 43 24 78 17 14 2218 17 8 93 86.64
Strcloth 12 34 76 1913 10 15 50 284 32 134 11.09
Water 78 186 193 351 78 62 25 227 114 1246 4.45
Weave 100 250 86 81 100 72 82 64 45 1680 65.63

 

TABLE 4.5 Euclidean Distance results for ‘haar’ using samples of 32 by 32 

 

 

Maximum Likelihood Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 4 17 1 96 121 208 1531 182 114 286 0.16
French 6 44 0 494 75 215 481 804 109 332 1.72
Liz 0 2 0 1107 256 497 24 256 122 296 0.00
Net 0 0 0 2470 1 3 0 83 0 3 96.48
Repskin 1 19 0 422 164 679 752 180 81 262 6.41
Scloth 0 8 0 907 93 166 643 543 71 129 6.48
Straw 0 5 0 107 30 43 2141 128 41 65 83.63
Strcloth 0 0 0 1528 45 40 37 803 67 40 31.37
Water 0 14 0 355 269 165 150 766 402 439 15.70
Weave 6 72 2 141 178 284 412 337 286 842 32.89

 

TABLE 4.6 Maximum Likelihood results for ‘haar’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 1 0 2555 0 0 4 0.00
French 2 0 2 1411 3 0 0 0 0 1142 0.00
Liz 0 0 0 2560 0 0 0 0 0 0 0.00
Net 0 0 0 2560 0 0 0 0 0 0 100.00
Repskin 2550 6 0 4 0 0 0 0 0 0 0.00
Scloth 8 0 0 2415 3 1 2 1 0 130 0.04
Straw 0 1 0 0 0 0 2556 0 0 3 99.84
Strcloth 0 0 0 2560 0 0 0 0 0 0 0.00
Water 1 0 0 27 0 0 0 60 0 2472 0.00
Weave 0 2 1 2 0 0 0 0 0 2555 99.80

 

TABLE 4.7 K-Nearest Neighbor K= 3 results for ‘haar’ using samples of 32 by 32 

 

 

KNN K=5 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 0 0 2556 0 0 4 0.00
French 1 0 0 1245 2 0 0 0 0 1312 0.00
Liz 0 0 0 2560 0 0 0 0 0 0 0.00
Net 0 0 0 2560 0 0 0 0 0 0 100.00
Repskin 2548 9 0 1 0 0 0 2 0 0 0.00
Scloth 6 0 0 2395 0 0 10 0 0 149 0.00
Straw 0 0 0 0 0 0 2557 0 0 3 99.88
Strcloth 0 0 0 2560 0 0 0 0 0 0 0.00
Water 0 0 0 27 0 0 1 59 0 2473 0.00
Weave 1 0 3 0 0 0 0 0 0 2556 99.84

 

TABLE 4.8 K-Nearest Neighbor K=5 results for ‘haar’ using samples of 32 by 32 

 

 

 



 
 
 

 
 

 45 

Results for Coiflets filter ‘coif1’: 

 

Euclidean Distance Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 481 396 118 101 62 38 1967 128 134 1415 9.94
French 104 184 310 847 67 23 608 817 281 1599 3.80
Liz 10 455 72 2562 268 111 2 213 174 973 1.49
Net 0 1 1 4826 3 1 0 2 2 4 99.71
Repskin 1134 699 36 750 105 66 36 96 83 1835 2.17
Scloth 339 286 110 1932 121 26 642 341 125 918 0.54
Straw 122 107 30 78 22 14 4011 80 45 331 82.87
Strcloth 17 54 129 3829 16 3 112 443 86 151 9.15
Water 137 393 529 630 109 60 53 705 447 1777 9.24
Weave 301 481 192 182 114 58 556 212 194 2550 52.69

 

TABLE 4.9 Euclidean Distance results for ‘coif1’ using samples of 32 by 32 

 

 

Maximum Likelihood Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 8 36 1 107 244 241 2455 293 438 1017 0.17
French 30 110 20 634 215 161 706 1664 605 695 2.27
Liz 0 9 1 1850 1001 552 3 563 576 285 0.02
Net 0 0 0 4740 4 1 0 87 5 3 97.93
Repskin 2 36 0 518 522 473 450 295 333 2211 10.79
Scloth 4 15 0 1470 284 204 1135 852 375 501 4.21
Straw 1 16 2 117 100 98 3704 244 221 337 76.53
Strcloth 1 4 0 3112 72 60 56 1243 214 78 25.68
Water 2 48 9 413 380 377 213 1440 1267 691 26.18
Weave 22 123 14 161 416 331 1147 421 794 1411 29.15

 

TABLE 4.10 Maximum Likelihood results for ‘coif1’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 0 0 4840 0 0 0 0.00
French 0 1 0 1512 0 1 1 259 0 3066 0.02
Liz 0 0 0 4840 0 0 0 0 0 0 0.00
Net 0 0 0 4840 0 0 0 0 0 0 100.00
Repskin 451 265 1 5 0 0 0 0 0 4118 0.00
Scloth 1 7 1 3191 21 0 540 0 4 1075 0.00
Straw 2 0 1 0 0 0 4837 0 0 0 99.94
Strcloth 0 0 0 4840 0 0 0 0 0 0 0.00
Water 0 0 0 19 0 0 0 857 0 3964 0.00
Weave 0 0 0 1 1 0 12 3 0 4823 99.65

 

TABLE 4.11 K-Nearest Neighbor K=3 results for ‘coif1’ using samples of 32 by 32 

 

 

KNN K=5 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 0 0 4840 0 0 0 0.00
French 0 0 0 1493 0 0 2 223 0 3122 0.00
Liz 0 0 0 4840 0 0 0 0 0 0 0.00
Net 0 0 0 4840 0 0 0 0 0 0 100.00
Repskin 691 290 0 5 0 0 0 0 0 3854 0.00
Scloth 0 5 0 3750 9 0 442 12 0 622 0.00
Straw 3 0 0 0 0 0 4837 0 0 0 99.94
Strcloth 0 0 0 4840 0 0 0 0 0 0 0.00
Water 1 0 0 19 0 0 0 1050 0 3770 0.00
Weave 3 1 1 0 0 0 8 3 0 4824 99.67

 

 TABLE 4.12 K-Nearest Neighbor K=5 results for ‘coif1’ using samples of 32 by 32 
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Results for Symlets filter ‘sym2’: 

 

Euclidean Distance Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 319 455 62 56 77 49 1679 84 99 1120 7.98
French 120 406 211 620 76 42 311 726 260 1228 10.15
Liz 13 500 101 1773 231 144 2 275 201 760 2.53
Net 0 5 3 3973 3 1 0 7 5 3 99.33
Repskin 981 783 43 493 99 104 28 102 92 1275 2.48
Scloth 308 462 103 1248 87 67 425 470 110 720 1.68
Straw 100 162 29 52 41 10 3291 43 32 240 82.28
Strcloth 14 68 86 3075 12 19 98 421 53 154 10.53
Water 91 428 298 492 133 106 49 631 371 1401 9.28
Weave 200 761 135 153 138 77 281 232 200 1823 45.58

 

TABLE 4.13 Euclidean Distance results for ‘sym2’ using samples of 32 by 32 

 

 

Maximum Likelihood Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 11 12 0 87 253 240 2226 156 275 740 0.28
French 12 49 0 580 265 183 530 1198 533 650 1.23
Liz 0 1 0 1152 758 391 7 777 330 584 0.00
Net 0 0 0 1271 3 2 0 2715 4 5 31.78
Repskin 0 8 1 424 327 619 503 200 258 1660 8.18
Scloth 2 5 0 1025 238 208 848 838 306 530 5.20
Straw 4 6 1 128 147 118 2943 191 182 280 73.58
Strcloth 0 1 0 2119 70 61 51 1479 135 84 36.98
Water 1 14 2 483 459 350 192 1020 848 631 21.20
Weave 18 75 4 186 393 339 782 475 529 1199 29.98

 

TABLE 4.14 Maximum Likelihood results for ‘sym2’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 1 0 0 3998 0 0 1 0.00
French 0 4 1 1370 1 0 0 8 0 2616 0.10
Liz 0 0 0 4000 0 0 0 0 0 0 0.00
Net 0 0 0 4000 0 0 0 0 0 0 100.00
Repskin 1519 1 0 5 2 3 0 0 0 2470 0.05
Scloth 2 297 2 2266 0 0 69 4 0 1360 0.00
Straw 4 0 0 0 0 0 3996 0 0 0 99.90
Strcloth 0 0 0 4000 0 0 0 0 0 0 0.00
Water 1 0 0 65 0 0 0 831 0 3103 0.00
Weave 0 1 1 3 1 0 58 0 0 3936 98.40

 

TABLE 4.15 K-Nearest Neighbor K=3 results for ‘sym2’ using samples of 32 by 32 

 

 

KNN K=5 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 0 0 4000 0 0 0 0.00
French 1 3 0 1375 1 0 0 20 0 2600 0.08
Liz 0 0 0 4000 0 0 0 0 0 0 0.00
Net 0 0 0 4000 0 0 0 0 0 0 100.00
Repskin 3987 0 0 5 3 4 0 0 0 1 0.08
Scloth 3 479 1 2489 0 1 80 5 2 940 0.03
Straw 4 0 0 0 0 0 3996 0 0 0 99.90
Strcloth 0 0 0 4000 0 0 0 0 0 0 0.00
Water 1 1 0 71 0 0 1 846 0 3080 0.00
Weave 0 260 1 2 0 1 55 1 0 3680 92.00

 

TABLE 4.16 K-Nearest Neighbor K=5 results for ‘sym2’ using samples of 32 by 32 
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Results for Biorthogonal filter ‘bior1.1’: 

 

Euclidean Distance Results db1 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 282 179 49 51 63 62 1061 43 48 722 11.02
French 173 220 84 638 29 42 379 255 59 681 8.59
Liz 10 199 43 1477 201 109 7 55 42 417 1.68
Net 0 2 0 2550 2 0 0 2 1 3 99.61
Repskin 927 362 10 488 161 93 34 42 27 416 6.29
Scloth 190 122 55 1159 49 55 337 161 34 398 2.15
Straw 48 43 24 78 17 14 2218 17 8 93 86.64
Strcloth 12 34 76 1913 10 15 50 284 32 134 11.09
Water 78 186 193 351 78 62 25 227 114 1246 4.45
Weave 100 250 86 81 100 72 82 64 45 1680 65.63

 

TABLE 4.17 Euclidean Distance results for ‘bior1.1’ using samples of 32 by 32 

 

Maximum Likelihood Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 4 17 1 96 121 208 1531 182 114 286 0.16
French 6 44 0 494 75 215 481 804 109 332 1.72
Liz 0 2 0 1107 256 497 24 256 122 296 0.00
Net 0 0 0 2470 1 3 0 83 0 3 96.48
Repskin 1 19 0 422 164 679 752 180 81 262 6.41
Scloth 0 8 0 907 93 166 643 543 71 129 6.48
Straw 0 5 0 107 30 43 2141 128 41 65 83.63
Strcloth 0 0 0 1528 45 40 37 803 67 40 31.37
Water 0 14 0 355 269 165 150 766 402 439 15.70
Weave 6 72 2 141 178 284 412 337 286 842 32.89

 

TABLE 4.18 Maximum Likelihood results for ‘bior1.1’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 1 0 2555 0 0 4 0.00
French 2 0 2 1411 3 0 0 0 0 1142 0.00
Liz 0 0 0 2560 0 0 0 0 0 0 0.00
Net 0 0 0 2560 0 0 0 0 0 0 100.00
Repskin 2550 6 0 4 0 0 0 0 0 0 0.00
Scloth 8 0 0 2415 3 1 2 1 0 130 0.04
Straw 0 1 0 0 0 0 2556 0 0 3 99.84
Strcloth 0 0 0 2560 0 0 0 0 0 0 0.00
Water 1 0 0 27 0 0 0 60 0 2472 0.00
Weave 0 2 1 2 0 0 0 0 0 2555 99.80

 

TABLE 4.19 K-Nearest Neighbor K=3 results for ‘bior1.1’ using samples of 32 by 32 

 

 

KNN K=5 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 0 0 2556 0 0 4 0.00
French 1 0 0 1245 2 0 0 0 0 1312 0.00
Liz 0 0 0 2560 0 0 0 0 0 0 0.00
Net 0 0 0 2560 0 0 0 0 0 0 100.00
Repskin 2548 9 0 1 0 0 0 2 0 0 0.00
Scloth 6 0 0 2395 0 0 10 0 0 149 0.00
Straw 0 0 0 0 0 0 2557 0 0 3 99.88
Strcloth 0 0 0 2560 0 0 0 0 0 0 0.00
Water 0 0 0 27 0 0 1 59 0 2473 0.00
Weave 1 0 3 0 0 0 0 0 0 2556 99.84

 

TABLE 4.20 K-Nearest Neighbor K=5 results for ‘bior1.1’ using samples of 32 by 32 
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Results for Reverse Biorthogonal filter ‘rbio1.1’: 

 

Euclidean Distance Results db1 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 282 179 49 51 63 62 1061 43 48 722 11.02
French 173 220 84 638 29 42 379 255 59 681 8.59
Liz 10 199 43 1477 201 109 7 55 42 417 1.68
Net 0 2 0 2550 2 0 0 2 1 3 99.61
Repskin 927 362 10 488 161 93 34 42 27 416 6.29
Scloth 190 122 55 1159 49 55 337 161 34 398 2.15
Straw 48 43 24 78 17 14 2218 17 8 93 86.64
Strcloth 12 34 76 1913 10 15 50 284 32 134 11.09
Water 78 186 193 351 78 62 25 227 114 1246 4.45
Weave 100 250 86 81 100 72 82 64 45 1680 65.63

 

TABLE 4.21 Euclidean Distance results for ‘rbio1.1’ using samples of 32 by 32 

 

Maximum Likelihood Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 4 17 1 96 121 208 1531 182 114 286 0.16
French 6 44 0 494 75 215 481 804 109 332 1.72
Liz 0 2 0 1107 256 497 24 256 122 296 0.00
Net 0 0 0 2470 1 3 0 83 0 3 96.48
Repskin 1 19 0 422 164 679 752 180 81 262 6.41
Scloth 0 8 0 907 93 166 643 543 71 129 6.48
Straw 0 5 0 107 30 43 2141 128 41 65 83.63
Strcloth 0 0 0 1528 45 40 37 803 67 40 31.37
Water 0 14 0 355 269 165 150 766 402 439 15.70
Weave 6 72 2 141 178 284 412 337 286 842 32.89

 

TABLE 4.22 Maximum Likelihood results for ‘rbio1.1’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 1 0 2555 0 0 4 0.00
French 2 0 2 1411 3 0 0 0 0 1142 0.00
Liz 0 0 0 2560 0 0 0 0 0 0 0.00
Net 0 0 0 2560 0 0 0 0 0 0 100.00
Repskin 2550 6 0 4 0 0 0 0 0 0 0.00
Scloth 8 0 0 2415 3 1 2 1 0 130 0.04
Straw 0 1 0 0 0 0 2556 0 0 3 99.84
Strcloth 0 0 0 2560 0 0 0 0 0 0 0.00
Water 1 0 0 27 0 0 0 60 0 2472 0.00
Weave 0 2 1 2 0 0 0 0 0 2555 99.80

 

TABLE 4.23 K-Nearest Neighbor K=3 results for ‘rbio1.1’ using samples of 32 by 32 

 

 

KNN K=5 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 0 0 2556 0 0 4 0.00
French 1 0 0 1245 2 0 0 0 0 1312 0.00
Liz 0 0 0 2560 0 0 0 0 0 0 0.00
Net 0 0 0 2560 0 0 0 0 0 0 100.00
Repskin 2548 9 0 1 0 0 0 2 0 0 0.00
Scloth 6 0 0 2395 0 0 10 0 0 149 0.00
Straw 0 0 0 0 0 0 2557 0 0 3 99.88
Strcloth 0 0 0 2560 0 0 0 0 0 0 0.00
Water 0 0 0 27 0 0 1 59 0 2473 0.00
Weave 1 0 3 0 0 0 0 0 0 2556 99.84

 

TABLE 4.24 K-Nearest Neighbor K=5 results for ‘rbio1.1’ using samples of 32 by 32 
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Results for Daubechies filter ‘db2’: 

 

Euclidean Distance Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 319 455 62 56 77 49 1679 84 99 1120 7.98
French 120 406 211 620 76 42 311 726 260 1228 10.15
Liz 13 500 101 1773 231 144 2 275 201 760 2.53
Net 0 5 3 3973 3 1 0 7 5 3 99.33
Repskin 981 783 43 493 99 104 28 102 92 1275 2.48
Scloth 308 462 103 1248 87 67 425 470 110 720 1.68
Straw 100 162 29 52 41 10 3291 43 32 240 82.28
Strcloth 14 68 86 3075 12 19 98 421 53 154 10.53
Water 91 428 298 492 133 106 49 631 371 1401 9.28
Weave 200 761 135 153 138 77 281 232 200 1823 45.58

 

TABLE 4.25 Euclidean Distance results for ‘db2’ using samples of 32 by 32 

 

Maximum Likelihood Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 11 12 0 87 253 240 2226 156 275 740 0.28
French 12 49 0 580 265 183 530 1198 533 650 1.23
Liz 0 1 0 1152 758 391 7 777 330 584 0.00
Net 0 0 0 1271 3 2 0 2715 4 5 31.78
Repskin 0 8 1 424 327 619 503 200 258 1660 8.18
Scloth 2 5 0 1025 238 208 848 838 306 530 5.20
Straw 4 6 1 128 147 118 2943 191 182 280 73.58
Strcloth 0 1 0 2119 70 61 51 1479 135 84 36.98
Water 1 14 2 483 459 350 192 1020 848 631 21.20
Weave 18 75 4 186 393 339 782 475 529 1199 29.98

 

TABLE 4.26 Maximum Likelihood results for ‘db2’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 1 0 0 0 3998 0 0 1 0.00
French 0 4 1 1370 1 0 0 8 0 2616 0.10
Liz 0 0 0 4000 0 0 0 0 0 0 0.00
Net 0 0 0 4000 0 0 0 0 0 0 100.00
Repskin 1519 0 0 5 2 3 0 0 0 2471 0.05
Scloth 3 299 1 2266 1 0 69 4 0 1357 0.00
Straw 3 0 0 0 0 0 3997 0 0 0 99.93
Strcloth 0 0 0 4000 0 0 0 0 0 0 0.00
Water 1 0 0 66 0 0 0 830 0 3103 0.00
Weave 2 1 0 3 0 0 58 0 0 3936 98.40

 

TABLE 4.27 K-Nearest Neighbor K=3 results for ‘db2’ using samples of 32 by 32 

 

KNN K=5 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 0 0 0 4000 0 0 0 0.00
French 0 3 1 1375 1 0 0 21 0 2599 0.08
Liz 0 0 0 4000 0 0 0 0 0 0 0.00
Net 0 0 0 4000 0 0 0 0 0 0 100.00
Repskin 3987 0 0 5 2 5 0 0 0 1 0.05
Scloth 4 479 0 2489 0 1 79 6 2 940 0.03
Straw 4 0 0 0 0 0 3996 0 0 0 99.90
Strcloth 0 0 0 4000 0 0 0 0 0 0 0.00
Water 3 0 0 71 0 0 0 846 0 3080 0.00
Weave 0 261 1 2 0 1 57 1 0 3677 91.93

 

TABLE 4.28 K-Nearest Neighbor K=5 results for ‘db2’ using samples of 32 by 32 
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Results for Biorthogonal filter ‘bior3.1’: 

 

Euclidean Distance Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 240 543 121 200 88 99 1036 63 97 1513 6.00
French 140 585 270 376 230 141 573 148 247 1290 14.63
Liz 54 329 1014 888 411 150 80 411 175 488 25.35
Net 43 3 433 3015 14 2 81 403 1 5 75.38
Repskin 220 664 263 576 192 308 300 102 416 959 4.80
Scloth 273 555 542 455 204 202 567 148 198 856 5.05
Straw 424 307 66 146 41 72 1959 23 42 920 48.98
Strcloth 381 446 460 601 503 202 388 259 341 419 6.48
Water 169 618 334 440 234 130 366 124 226 1359 5.65
Weave 176 443 159 396 86 108 742 82 141 1667 41.68

 

TABLE 4.29 Euclidean Distance results for ‘bior3.1’ using samples of 32 by 32 

 

Maximum Likelihood Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 26 106 39 258 245 518 1342 250 318 898 0.65
French 15 163 77 497 609 276 660 519 482 702 4.08
Liz 0 65 70 1264 996 106 141 769 323 266 1.75
Net 0 1 0 3460 391 24 92 20 3 9 86.50
Repskin 0 53 23 575 499 340 696 473 822 519 12.48
Scloth 3 91 43 662 540 383 817 487 457 517 9.58
Straw 11 50 14 177 107 896 1643 119 167 816 41.08
Strcloth 2 32 26 874 764 275 612 696 407 312 17.40
Water 4 166 100 572 526 255 652 471 498 756 12.45
Weave 59 240 122 510 340 263 976 268 293 929 23.23

 

TABLE 4.30 Maximum Likelihood results for ‘bior3.1’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 0 0 101 0 0 1722 1 0 2176 0.00
French 0 2 1 251 0 0 701 0 0 3045 0.05
Liz 1 0 2532 1467 0 0 0 0 0 0 63.30
Net 0 0 0 4000 0 0 0 0 0 0 100.00
Repskin 2 895 1 524 0 131 8 0 1 2438 0.00
Scloth 1 19 0 954 0 0 1099 0 0 1927 0.00
Straw 2 0 0 5 0 0 3993 0 0 0 99.83
Strcloth 0 0 0 4000 0 0 0 0 0 0 0.00
Water 0 684 0 528 0 0 0 0 0 2788 0.00
Weave 0 0 0 278 0 0 940 0 0 2782 69.55

 

TABLE 4.31 K-Nearest Neighbor K=3 results for ‘bior3.1’ using samples of 32 by 32 

 

KNN K=5 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 0 1 0 93 0 0 3682 0 0 224 0.00
French 0 0 1 232 0 0 1037 0 0 2730 0.00
Liz 0 0 3371 629 0 0 0 0 0 0 84.28
Net 0 0 0 4000 0 0 0 0 0 0 100.00
Repskin 1 939 0 564 0 106 24 0 0 2366 0.00
Scloth 0 2 0 809 0 0 2770 0 0 419 0.00
Straw 0 0 0 5 0 0 3995 0 0 0 99.88
Strcloth 0 0 0 4000 0 0 0 0 0 0 0.00
Water 0 666 0 546 0 0 0 0 0 2788 0.00
Weave 0 0 0 245 0 0 1304 0 0 2451 61.28

 

TABLE 4.32 K-Nearest Neighbor K=5 results for ‘bior3.1’ using samples of 32 by 32 
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Results for Reverse Biorthogonal filter ‘rbio3.1’: 

 

Euclidean Distance Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 499 342 189 64 165 149 1971 144 61 416 12.48
French 293 361 438 543 177 69 560 772 108 679 9.03
Liz 130 603 173 1605 319 531 9 192 85 353 4.33
Net 2 6 1 3977 0 2 1 7 0 4 99.43
Repskin 1779 444 131 509 260 334 157 76 52 258 6.50
Scloth 294 167 178 1528 189 131 809 466 37 201 3.28
Straw 154 51 53 104 67 46 3367 66 41 51 84.18
Strcloth 16 14 150 3138 39 12 82 472 19 58 11.80
Water 120 355 934 536 253 93 34 840 205 630 5.13
Weave 270 703 686 103 487 245 142 225 179 960 24.00

 

TABLE 4.33 Euclidean Distance results for ‘rbio3.1’ using samples of 32 by 32 

 

Maximum Likelihood Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 8 36 7 138 253 518 2285 249 248 258 0.20
French 33 90 0 577 218 359 787 1148 439 349 2.25
Liz 0 4 0 1439 397 1053 7 258 274 568 0.00
Net 0 0 0 3953 1 7 0 33 2 4 98.83
Repskin 0 8 0 468 290 1331 911 203 242 547 7.25
Scloth 0 8 2 1305 165 344 1076 744 190 166 8.60
Straw 6 5 0 154 102 192 3145 179 134 83 78.63
Strcloth 0 0 0 2802 35 51 61 859 125 67 21.48
Water 2 8 0 553 403 293 123 1286 890 442 22.25
Weave 17 105 3 167 748 831 323 432 722 652 16.30

 

TABLE 4.34 Maximum Likelihood results for ‘rbio3.1’ using samples of 32 by 32 
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KNN K=3 Results All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 2 2 0 32 0 0 3954 9 0 1 0.05
French 7 7 0 1188 4 2 1 2788 0 3 0.18
Liz 0 0 0 4000 0 0 0 0 0 0 0.00
Net 0 0 0 4000 0 0 0 0 0 0 100.00
Repskin 3947 0 0 52 1 0 0 0 0 0 0.03
Scloth 0 2 0 3523 7 0 468 0 0 0 0.00
Straw 0 0 0 0 6 0 3994 0 0 0 99.85
Strcloth 0 0 0 4000 0 0 0 0 0 0 0.00
Water 0 0 3771 228 0 1 0 0 0 0 0.00
Weave 11 828 642 70 126 0 1 0 0 2322 58.05

 
TABLE 4.35 K-Nearest Neighbor K=3 results for ‘rbio3.1’ using samples of 32 by 32 

 
 
KNN K=5 Results All Coefficients

Classified as
Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 3 1 1 28 0 2 3957 8 0 0 0.08
French 0 1 0 1390 1 0 0 1868 0 740 0.03
Liz 0 0 0 4000 0 0 0 0 0 0 0.00
Net 0 0 0 4000 0 0 0 0 0 0 100.00
Repskin 3951 0 0 48 1 0 0 0 0 0 0.03
Scloth 0 1 0 3951 3 0 45 0 0 0 0.00
Straw 0 0 0 0 5 0 3995 0 0 0 99.88
Strcloth 0 0 0 4000 0 0 0 0 0 0 0.00
Water 0 0 3736 264 0 0 0 0 0 0 0.00
Weave 0 2788 678 73 92 0 0 0 0 369 9.23

 
 

TABLE 4.36 K-Nearest Neighbor K=5 results for ‘rbio3.1’ using samples of 32 by 32 
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4.2 Results from the Fusion Methods 
 

The results obtained from the classifiers were saved for each sample. After all of 

the classifiers finished with the samples for each filter, we entered the data in a fusion 

center using majority voting.  We will present the results as fusion results for samples of 

32 by 32. In each of them we will present tables for each filter used. 

 

 

 

4.2.1 Results using Fusion Method for samples size of 32 by 32 

 
 

Fusion Results 'db1' for 32 by 32 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 149 145 3 0 0 0 2259 0 0 4 5.82
French 378 355 11 968 2 1 7 19 2 817 13.87
Liz 126 130 0 2304 0 0 0 0 0 0 0.00
Net 0 3 0 2557 0 0 0 0 0 0 99.88
Repskin 2271 3 2 168 12 21 16 6 3 58 0.47
Scloth 261 221 2 1967 2 2 7 0 0 98 0.08
Straw 45 56 0 0 0 0 2457 1 0 1 95.98
Strcloth 112 106 0 2342 0 0 0 0 0 0 0.00
Water 210 204 3 26 0 0 0 30 0 2087 0.00
Weave 119 102 12 2 0 0 0 1 0 2324 90.78  

TABLE 4.37 Majority Voting results for ‘db1’ using samples of 32 by 32 
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Fusion Results 'haar' for 32 by 32 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 149 145 3 0 0 0 2259 0 0 4 5.82
French 378 355 11 968 2 1 7 19 2 817 13.87
Liz 126 130 0 2304 0 0 0 0 0 0 0.00
Net 0 3 0 2557 0 0 0 0 0 0 99.88
Repskin 2271 3 2 168 12 21 16 6 3 58 0.47
Scloth 261 221 2 1967 2 2 7 0 0 98 0.08
Straw 45 56 0 0 0 0 2457 1 0 1 95.98
Strcloth 112 106 0 2342 0 0 0 0 0 0 0.00
Water 210 204 3 26 0 0 0 30 0 2087 0.00
Weave 119 102 12 2 0 0 0 1 0 2324 90.78  

TABLE 4.38 Majority Voting results for ‘haar’ using samples of 32 by 32 

 

 

 
Fusion Results 'coif1' for 32 by 32 All Coefficients

Classified as
Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 392 416 3 0 0 0 4029 0 0 0 8.10
French 791 792 9 930 0 0 12 149 2 2155 16.36
Liz 262 214 0 4364 0 0 0 0 0 0 0.00
Net 1 2 0 4837 0 0 0 0 0 0 99.94
Repskin 620 294 56 106 4 1 2 4 1 3752 0.08
Scloth 589 612 22 2740 13 0 362 30 7 465 0.00
Straw 148 120 1 0 0 0 4571 0 0 0 94.44
Strcloth 178 212 1 4449 0 0 0 0 0 0 0.00
Water 544 532 10 29 0 1 0 687 11 3026 0.23
Weave 413 402 9 4 0 0 5 2 0 4005 82.75  

TABLE 4.39 Majority Voting results for ‘coif1’ using samples of 32 by 32 
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Fusion Results 'sym2' for 32 by 32 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 271 277 0 0 0 0 3452 0 0 0 6.78
French 593 599 11 939 0 0 2 10 1 1845 14.98
Liz 293 285 0 3422 0 0 0 0 0 0 0.00
Net 5 4 0 3991 0 0 0 0 0 0 99.78
Repskin 1983 138 12 207 45 37 9 36 32 1501 1.13
Scloth 537 636 64 1915 2 4 90 31 6 715 0.10
Straw 95 83 0 0 0 0 3822 0 0 0 95.55
Strcloth 184 166 0 3650 0 0 0 0 0 0 0.00
Water 430 432 3 63 1 0 0 611 1 2459 0.03
Weave 311 298 41 12 5 1 41 16 7 3268 81.70  

TABLE 4.40 Majority Voting results for ‘sym2’ using samples of 32 by 32 

 

 

Fusion Results 'bior1.1' for 32 by 32 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 149 145 3 0 0 0 2259 0 0 4 5.82
French 378 355 11 968 2 1 7 19 2 817 13.87
Liz 126 130 0 2304 0 0 0 0 0 0 0.00
Net 0 3 0 2557 0 0 0 0 0 0 99.88
Repskin 2271 3 2 168 12 21 16 6 3 58 0.47
Scloth 261 221 2 1967 2 2 7 0 0 98 0.08
Straw 45 56 0 0 0 0 2457 1 0 1 95.98
Strcloth 112 106 0 2342 0 0 0 0 0 0 0.00
Water 210 204 3 26 0 0 0 30 0 2087 0.00
Weave 119 102 12 2 0 0 0 1 0 2324 90.78  

TABLE 4.41 Majority Voting results for ‘bior1.1’ using samples of 32 by 32 
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Fusion Results 'rbio1.1' for 32 by 32 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 149 145 3 0 0 0 2259 0 0 4 5.82
French 378 355 11 968 2 1 7 19 2 817 13.87
Liz 126 130 0 2304 0 0 0 0 0 0 0.00
Net 0 3 0 2557 0 0 0 0 0 0 99.88
Repskin 2271 3 2 168 12 21 16 6 3 58 0.47
Scloth 261 221 2 1967 2 2 7 0 0 98 0.08
Straw 45 56 0 0 0 0 2457 1 0 1 95.98
Strcloth 112 106 0 2342 0 0 0 0 0 0 0.00
Water 210 204 3 26 0 0 0 30 0 2087 0.00
Weave 119 102 12 2 0 0 0 1 0 2324 90.78  

TABLE 4.42 Majority Voting results for ‘rbio1.1’ using samples of 32 by 32 

 
 
 
 

Fusion Results 'db2' for 32 by 32 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 293 254 0 0 0 0 3453 0 0 0 7.33
French 610 587 7 939 0 0 2 10 1 1844 14.68
Liz 302 276 0 3422 0 0 0 0 0 0 0.00
Net 6 3 0 3991 0 0 0 0 0 0 99.78
Repskin 2001 140 9 202 49 35 7 39 34 1484 1.23
Scloth 488 678 71 1917 2 4 90 31 6 713 0.10
Straw 76 101 0 0 0 0 3823 0 0 0 95.58
Strcloth 175 175 0 3650 0 0 0 0 0 0 0.00
Water 464 397 5 63 1 0 0 611 1 2458 0.03
Weave 318 288 43 13 5 1 41 14 7 3270 81.75  

 
TABLE 4.43 Majority Voting results for ‘db2’ using samples of 32 by 32 
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Fusion Results 'bior31' for 32 by 32 All Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 533 400 77 185 16 22 1938 6 12 811 13.33
French 454 438 37 201 16 1 591 4 8 2250 10.95
Liz 624 578 1874 750 81 8 1 29 9 46 46.85
Net 47 45 0 3908 0 0 0 0 0 0 97.70
Repskin 424 897 131 466 5 49 16 3 5 2004 0.13
Scloth 584 459 69 889 23 15 1276 19 9 657 0.38
Straw 225 215 8 3 0 0 3548 0 0 1 88.70
Strcloth 333 319 4 3344 0 0 0 0 0 0 0.00
Water 464 705 136 430 1 1 2 0 0 2261 0.00
Weave 509 451 37 223 0 3 762 5 3 2007 50.18  

 
TABLE 4.44 Majority Voting results for ‘bior3.1’ using samples of 32 by 32 

 
 

 
Fusion Results 'rbio31' for 32 by 32 All Coefficients

Classified as
Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 160 184 5 19 0 0 3630 1 0 1 4.00
French 577 495 38 914 7 12 110 1712 12 123 12.38
Liz 268 277 2 3453 0 0 0 0 0 0 0.05
Net 2 1 0 3997 0 0 0 0 0 0 99.93
Repskin 3545 0 0 211 27 95 64 16 7 35 0.68
Scloth 516 513 9 2771 10 9 116 51 1 4 0.23
Straw 73 119 2 0 4 0 3802 0 0 0 95.05
Strcloth 179 158 0 3663 0 0 0 0 0 0 0.00
Water 537 550 2689 210 3 0 0 9 1 1 0.03
Weave 617 1136 734 217 168 57 37 52 39 943 23.58  

 
TABLE 4.45 Majority Voting results for ‘rbio3.1’ using samples of 32 by 32 
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4.3 Other Experiments Made 

 

We made a lot of different experiments trying to find a better result or another way 

to get a better classification result. The ones that we are going to present are the ones that 

we think are significant. 

 

4.3.1 Variance as a measure of activity 

 
We used the diagonal coefficients from the second level decomposition which are 

the High-High components and we calculated the variances of each sample and we then 

classified them. Then we made combinations using the other coefficients trying to find a 

good combination. Some of the results are presented below. 

 

db1 variance results high decomp High-High Diagonal Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 17 6 0 0 0 0 13 0 4 0 42.50
French 23 17 0 0 0 0 0 0 0 0 42.50
Liz 0 23 17 0 0 0 0 0 0 0 42.50
Net 0 0 23 17 0 0 0 0 0 0 42.50
Repskin 0 0 0 23 17 0 0 0 0 0 42.50
Scloth 0 0 0 0 23 17 0 0 0 0 42.50
Straw 0 0 0 0 0 23 17 0 0 0 42.50
Strcloth 0 0 0 0 0 0 23 17 0 0 42.50
Water 0 0 0 0 0 0 0 23 17 0 42.50
Weave 0 0 0 0 0 0 0 0 23 17 42.50
 

TABLE 4.46 Variance as a measure of activity results for ‘db1’ 
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sym2 variance results high decomp High-High Diagonal Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 17 0 23 0 0 0 0 0 0 0 42.50
French 23 17 0 0 0 0 0 0 0 0 42.50
Liz 0 23 17 0 0 0 0 0 0 0 42.50
Net 0 0 23 17 0 0 0 0 0 0 42.50
Repskin 0 0 0 23 17 0 0 0 0 0 42.50
Scloth 0 0 0 0 23 17 0 0 0 0 42.50
Straw 0 0 0 0 0 23 17 0 0 0 42.50
Strcloth 0 0 0 0 0 0 23 17 0 0 42.50
Water 0 0 0 0 0 0 0 23 17 0 42.50
Weave 0 0 0 0 0 0 0 0 23 17 42.50
 

 TABLE 4.47 Majority Variance as a measure of activity results for ‘sym2’ 

 

 

 

 

rbio31 variance results high decomp High-High Diagonal Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 17 0 0 0 0 0 0 23 0 0 42.50
French 23 17 0 0 0 0 0 0 0 0 42.50
Liz 0 23 17 0 0 0 0 0 0 0 42.50
Net 0 0 23 17 0 0 0 0 0 0 42.50
Repskin 0 0 0 23 17 0 0 0 0 0 42.50
Scloth 0 0 0 0 23 17 0 0 0 0 42.50
Straw 0 0 0 0 0 23 17 0 0 0 42.50
Strcloth 0 0 0 0 0 0 23 17 0 0 42.50
Water 0 0 0 0 0 0 0 23 17 0 42.50
Weave 0 0 0 0 0 0 0 0 23 17 42.50
 

 TABLE 4.48 Majority Variance as a measure of activity results for ‘rbio31’ 
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4.3.2 Classification of samples taken from Mayagüez Bay 

 

We tested our algorithms with samples taken from an image of Mayagüez Bay. 

We selected three different classes from the image, vegetation, urban and water. We used 

all of the coefficients obtained by the wavelet decomposition at second level. We will 

present the results of the classification of those samples. 

 

 

Figure 4.1 Mayagüez Bay image 
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EU  Results db1
Classified as

Data veggie urban water % Classif.
veggie 259 180 73 50.585938
urban 150 234 128 45.703125
water 8 28 476 92.96875  

TABLE 4.49 Euclidean Distance results for ‘db1’ samples from Mayagüez Bay 

 

ML Results db1
Classified as

Data veggie urban water % Classif.
veggie 309 100 103 60.351563
urban 190 179 143 34.960938
water 4 5 503 98.242188  

TABLE 4.50 Maximum Likelihood results for ‘db1’ samples from Mayagüez Bay 

 

KNN K=3 Results db1
Classified as

Data veggie urban water % Classif.
veggie 0 512 0 0
urban 26 486 0 94.921875
water 0 0 512 100  

TABLE 4.51 K-Nearest Neighbor K=3 results for ‘db1’ samples from Mayagüez Bay 

 

KNN K=5 Results db1
Classified as

Data veggie urban water % Classif.
veggie 0 512 0 0
urban 4 507 1 99.023438
water 0 0 512 100  

TABLE 4.52 K-Nearest Neighbor K=5 results for ‘db1’ samples from Mayagüez Bay 
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Fusion Results db1
Classified as

Data veggie urban water % Classif.
veggie 111 382 19 21.679688
urban 72 397 43 77.539063
water 0 2 510 99.609375  

 
TABLE 4.53 Majority Voting results for ‘db1’ samples from Mayagüez Bay 

 
 

 
4.3.3 Results of Fusion Methods using samples size of 32 by 32 with 

approximation coefficients 
 

We will present some of the results in a graphic that has the filters and the correct 

percentage by class. The results presented are of the Fusion Methods Results using only 

the approximation coefficients.  
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Figure 4.2 Majority Voting Cork image  
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Fusion French
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Figure 4.3 Majority Voting French image 
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Figure 4.4 Majority Voting Liz image 
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Fusion Net
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Figure 4.5 Majority Voting Net image 

 

 

 

Fusion Repskin
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Figure 4.6 Majority Voting Repskin image 
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Fusion Scloth
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Figure 4.7 Majority Voting Scloth image 
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Figure 4.8 Majority Voting Straw image 
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Fusion Strcloth
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Figure 4.9 Majority Voting Strcloth image 
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Figure 4.10 Majority Voting Water image 
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Fusion Weave
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Figure 4.11 Majority Voting Weave image 

 

 
4.3.4 Results using samples size of 64 by 64 with approximation coefficients 
 

The results obtained from the classifiers are presented for each sample. We will 

present the results for the samples of 64 by 64. In each of them we will present tables for 

each filter used with the classifier. 
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Results for Daubechies filter ‘db1’: 

 

Euclidean Distance Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 277 0 0 0 0 0 292 0 0 71 43.28
French 0 625 0 0 2 10 0 0 3 0 97.66
Liz 0 0 162 34 50 224 0 167 3 0 25.31
Net 0 0 0 640 0 0 0 0 0 0 100.00
Repskin 0 0 19 0 367 131 0 2 119 2 57.34
Scloth 0 0 64 64 65 52 0 312 32 51 8.13
Straw 40 0 0 0 8 0 547 0 11 34 85.47
Strcloth 0 0 64 260 0 12 0 303 1 0 47.34
Water 0 0 0 0 97 139 0 0 404 0 63.13
Weave 72 0 0 0 0 0 4 0 0 564 88.13
 

TABLE 4.54 Euclidean Distance results for ‘db1’ using samples of 64 by 64 

 

 

Maximum Likelihood Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 16 115 138 88 72 29 24 65 61 32 2.50
French 45 43 39 101 76 73 77 62 60 64 6.72
Liz 74 126 14 43 38 47 138 44 49 67 2.19
Net 89 91 96 6 4 22 103 14 85 130 0.94
Repskin 63 160 60 61 44 32 68 65 41 46 6.88
Scloth 57 132 67 41 44 52 90 43 57 57 8.13
Straw 24 98 142 69 55 47 25 61 85 34 3.91
Strcloth 103 121 21 27 30 47 112 20 64 95 3.13
Water 56 161 49 54 39 30 94 51 54 52 8.44
Weave 9 158 96 107 38 38 29 83 66 16 2.50

 

TABLE 4.55 Maximum Likelihood results for ‘db1’ using samples of 64 by 64 
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KNN K=3 Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 639 0 0 0 0 0 1 0 0 0 99.84
French 0 640 0 0 0 0 0 0 0 0 100.00
Liz 1 2 40 0 0 597 0 0 0 0 6.25
Net 0 0 0 640 0 0 0 0 0 0 100.00
Repskin 4 3 0 0 619 13 0 0 1 0 96.72
Scloth 0 0 0 0 0 0 0 639 0 1 0.00
Straw 0 0 0 0 0 0 640 0 0 0 100.00
Strcloth 1 0 0 1 0 0 0 638 0 0 99.69
Water 1 0 0 0 0 0 0 0 639 0 99.84
Weave 0 0 0 0 0 0 0 0 0 640 100.00
 

TABLE 4.56 K-Nearest Neighbor K=3 results for ‘db1’ using samples of 64 by 64 

 

 

KNN K=5 Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 637 0 0 0 0 0 3 0 0 0 99.53
French 0 640 0 0 0 0 0 0 0 0 100.00
Liz 1 2 77 0 0 560 0 0 0 0 12.03
Net 0 0 0 640 0 0 0 0 0 0 100.00
Repskin 2 0 0 0 437 200 0 0 1 0 68.28
Scloth 0 0 0 0 0 0 0 639 0 1 0.00
Straw 0 0 0 0 0 0 640 0 0 0 100.00
Strcloth 0 1 0 1 0 0 0 638 0 0 99.69
Water 0 0 0 0 0 0 0 0 640 0 100.00
Weave 0 0 0 0 0 0 0 0 0 640 100.00

 

TABLE 4.57 K-Nearest Neighbor K=5 results for ‘db1’ using samples of 64 by 64 
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Results for Coiflets filter ‘coif1’: 

 

Euclidean Distance Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 356 0 0 0 0 0 333 0 0 71 46.84
French 0 672 54 0 4 9 0 20 1 0 88.42
Liz 0 0 201 21 79 276 0 179 4 0 26.45
Net 0 0 0 760 0 0 0 0 0 0 100.00
Repskin 0 0 12 0 433 111 0 3 193 8 56.97
Scloth 3 0 109 72 77 50 0 358 23 68 6.58
Straw 50 0 4 0 5 7 665 0 7 22 87.50
Strcloth 0 0 70 295 2 13 0 378 2 0 49.74
Water 0 0 0 0 147 171 0 0 442 0 58.16
Weave 103 0 0 0 4 0 4 0 4 645 84.87

 

TABLE 4.58 Euclidean Distance results for ‘coif1’ using samples of 64 by 64 

 
 
 
 
Maximum Likelihood Classifier Results Approximation Coefficients

Classified as
Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 22 53 222 110 41 84 28 83 81 36 2.89
French 49 66 71 73 45 66 76 132 81 101 8.68
Liz 39 238 32 43 44 36 164 53 40 71 4.21
Net 44 298 30 1 127 10 149 37 28 36 0.13
Repskin 50 135 56 79 65 54 114 93 59 55 8.55
Scloth 19 208 73 45 69 35 125 50 62 74 4.61
Straw 7 54 219 141 31 84 22 107 62 33 2.89
Strcloth 29 274 18 12 62 19 165 31 48 102 4.08
Water 52 148 64 70 56 65 92 77 74 62 9.74
Weave 17 74 170 189 25 87 33 92 61 12 1.58

 

TABLE 4.59 Maximum Likelihood results for ‘coif1’ using samples of 64 by 64 
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KNN K=3 Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 760 0 0 0 0 0 0 0 0 0 100.00
French 1 665 94 0 0 0 0 0 0 0 87.50
Liz 1 1 208 0 0 550 0 0 0 0 27.37
Net 0 0 0 760 0 0 0 0 0 0 100.00
Repskin 1 1 0 0 754 0 0 0 4 0 99.21
Scloth 0 0 0 0 0 0 0 759 0 1 0.00
Straw 0 0 0 0 0 0 760 0 0 0 100.00
Strcloth 0 0 0 4 0 0 0 756 0 0 99.47
Water 1 0 0 0 0 8 0 0 751 0 98.82
Weave 0 0 0 0 0 0 0 0 0 760 100.00

 

TABLE 4.60 K-Nearest Neighbor K=3 results for ‘coif1’ using samples of 64 by 64 

 
 
 
 
KNN K=5 Classifier Results Approximation Coefficients

Classified as
Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 760 0 0 0 0 0 0 0 0 0 100.00
French 0 665 94 1 0 0 0 0 0 0 87.50
Liz 3 2 556 0 0 199 0 0 0 0 73.16
Net 0 0 0 760 0 0 0 0 0 0 100.00
Repskin 3 2 0 0 748 0 0 0 7 0 98.42
Scloth 0 0 0 0 0 0 0 759 0 1 0.00
Straw 0 0 0 0 0 0 760 0 0 0 100.00
Strcloth 0 0 0 3 0 0 0 757 0 0 99.61
Water 1 0 0 0 0 5 0 0 754 0 99.21
Weave 0 0 0 0 0 0 0 0 0 760 100.00

 

TABLE 4.61 K-Nearest Neighbor K=5 results for ‘coif1’ using samples of 64 by 64 
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Results for Symlets filter ‘sym2’: 

 

Euclidean Distance Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 291 0 0 0 0 0 329 0 0 100 40.42
French 0 634 51 0 3 16 0 12 4 0 88.06
Liz 0 0 185 22 73 274 0 158 8 0 25.69
Net 0 0 0 720 0 0 0 0 0 0 100.00
Repskin 0 0 15 0 429 103 0 0 170 3 59.58
Scloth 0 0 73 48 77 57 0 361 28 76 7.92
Straw 32 0 4 0 4 1 613 0 6 60 85.14
Strcloth 0 0 75 297 0 18 0 330 0 0 45.83
Water 0 0 2 0 108 161 0 0 449 0 62.36
Weave 91 0 0 0 8 0 5 0 7 609 84.58

 

TABLE 4.62 Euclidean Distance results for ‘sym2’ using samples of 64 by 64 

 

 

 

Maximum Likelihood Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 24 106 75 121 67 78 45 102 50 52 3.33
French 72 15 18 80 93 84 85 93 72 108 2.08
Liz 157 75 14 44 35 31 153 40 63 108 1.94
Net 86 8 89 6 31 75 135 9 77 204 0.83
Repskin 88 104 30 83 48 68 83 92 64 60 6.67
Scloth 123 113 42 64 36 46 114 72 54 56 6.39
Straw 23 94 136 107 53 79 33 118 45 32 4.58
Strcloth 134 33 27 28 66 58 142 36 63 133 5.00
Water 99 88 19 85 54 56 97 67 63 92 8.75
Weave 15 105 83 140 62 56 40 124 58 37 5.14

 

TABLE 4.63 Maximum Likelihood results for ‘sym2’ using samples of 64 by 64 
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KNN K=3 Classifier Results Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 652 0 0 0 0 0 68 0 0 0 90.56
French 2 634 67 3 0 0 0 14 0 0 88.06
Liz 0 0 250 0 0 470 0 0 0 0 34.72
Net 0 0 0 720 0 0 0 0 0 0 100.00
Repskin 1 1 0 0 707 6 0 0 5 0 98.19
Scloth 0 0 0 0 0 0 0 719 0 1 0.00
Straw 0 0 0 0 0 0 720 0 0 0 100.00
Strcloth 0 1 0 2 0 0 0 717 0 0 99.58
Water 2 0 0 0 0 0 0 0 718 0 99.72
Weave 0 0 0 0 0 0 0 0 0 720 100.00

 

TABLE 4.64 K-Nearest Neighbor K=3 results for ‘sym2’ using samples of 64 by 64 

 
 
 
 
 
 
KNN K=5 Classifier Results Approximation Coefficients

Classified as
Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 718 0 0 0 0 0 2 0 0 0 99.72
French 1 630 76 0 0 0 0 13 0 0 87.50
Liz 2 0 362 0 0 356 0 0 0 0 50.28
Net 0 0 0 720 0 0 0 0 0 0 100.00
Repskin 2 2 0 0 637 21 0 0 58 0 88.47
Scloth 0 0 0 0 0 0 0 719 0 1 0.00
Straw 0 0 0 0 0 0 720 0 0 0 100.00
Strcloth 0 1 0 2 0 0 0 717 0 0 99.58
Water 1 0 0 0 1 0 0 0 718 0 99.72
Weave 0 0 0 0 0 0 0 0 0 720 100.00

 

TABLE 4.65 K-Nearest Neighbor K=5 results for ‘sym2’ using samples of 64 by 64 
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4.3.5 Results using Fusion Method for samples size of 64 by 64 

 
The results obtained from the classifiers were saved for each sample. After all of 

the classifiers finished with the samples for each filter, we entered the data in a fusion 

center using majority voting.  We will present the results as fusion results for samples of 

64 by 64. In each of them we will present tables for each filter used. 

 
Fusion Results 'db1' for 64 by 64 Approximation Coefficients

Classified as
Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 627 0 0 0 0 0 10 0 0 3 97.97
French 1 637 2 0 0 0 0 0 0 0 99.53
Liz 17 16 47 2 1 557 0 0 0 0 7.34
Net 0 0 0 640 0 0 0 0 0 0 100.00
Repskin 27 21 4 0 532 52 0 1 3 0 83.13
Scloth 12 15 0 0 0 0 0 612 0 1 0.00
Straw 3 5 0 0 0 0 632 0 0 0 98.75
Strcloth 6 5 0 1 0 0 0 628 0 0 98.13
Water 6 5 0 0 0 0 0 0 629 0 98.28
Weave 0 0 0 0 0 0 0 0 0 640 100.00

 

TABLE 4.66 Majority Voting results for ‘db1’ using samples of 64 by 64 
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Fusion Results 'coif1' for 64 by 64 Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 754 0 0 0 0 0 4 0 0 2 99.21
French 5 662 90 3 0 0 0 0 0 0 87.11
Liz 63 55 298 18 1 318 0 7 0 0 39.21
Net 0 0 0 760 0 0 0 0 0 0 100.00
Repskin 16 9 0 0 729 0 0 0 6 0 95.92
Scloth 14 14 0 0 0 0 0 731 0 1 0.00
Straw 3 0 0 0 0 0 757 0 0 0 99.61
Strcloth 5 1 0 4 0 0 0 750 0 0 98.68
Water 18 16 0 0 0 4 0 0 722 0 95.00
Weave 2 0 0 0 0 0 0 0 0 758 99.74

 

TABLE 4.67 Majority Voting results for ‘coif1’ using samples of 64 by 64 

 

 

 

Fusion Results 'sym2' for 64 by 64 Approximation Coefficients
Classified as

Data Cork French Liz Net Repskin Scloth Straw Strcloth Water Weave % Classif.
Cork 672 1 1 0 0 2 36 0 0 8 93.33
French 5 628 69 3 2 0 0 13 0 0 87.22
Liz 19 18 275 4 0 400 0 4 0 0 38.19
Net 0 0 0 720 0 0 0 0 0 0 100.00
Repskin 24 16 0 0 666 7 0 0 7 0 92.50
Scloth 7 4 0 0 0 0 0 708 0 1 0.00
Straw 3 1 0 0 0 0 716 0 0 0 99.44
Strcloth 6 3 0 1 0 0 0 710 0 0 98.61
Water 13 10 0 0 1 0 0 0 696 0 96.67
Weave 3 0 0 0 0 0 0 0 0 717 99.58

 

TABLE 4.68 Majority Voting results for ‘sym2’ using samples of 64 by 64 
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4.3.6 Histograms of samples from the classes used  

 

Here we present the histograms for some samples of the classes that we used from 

the Brodatz album. These histograms are for the approximation and diagonal coefficients 

given that these are the most valuable in information; because the approximation 

coefficients are the results that comes from the Low-Low filter thus are the DC values, 

and the diagonal coefficients comes from the High-High filter thus are the AC values 

where the texture information is stored. These histograms can help us to understand why 

the mismatch classification for some classes.  

 

 

Figure 4.12 Histograms of Cork sample approximation and diagonal coefficients 
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Figure 4.13 Histograms of French sample approximation and diagonal coefficients 

 

Figure 4.14 Histograms of Liz sample approximation and diagonal coefficients 
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Figure 4.15 Histograms of Net sample approximation and diagonal coefficients 

 

Figure 4.16 Histograms of Repskin sample approximation and diagonal coefficients 
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Figure 4.17 Histograms of Scloth sample approximation and diagonal coefficients 

 

Figure 4.18 Histograms of Straw sample approximation and diagonal coefficients 
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Figure 4.19 Histograms of Strcloth sample approximation and diagonal coefficients 

 

Figure 4.20 Histograms of Water sample approximation and diagonal coefficients 
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Figure 4.21 Histograms of Weave sample approximation and diagonal coefficients 
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5 CONCLUSIONS AND FUTURE WORK 
 

For our work in image classification using wavelet filters and fusion methods we 

performed experiments using ten Brodatz album textures. We used algorithms with nine 

different wavelet filters to extract the features from the images. The classifiers used were 

Euclidean Distance, K-Nearest Neighbor for K=3, K-Nearest Neighbor for K=5 and 

Maximum Likelihood as a way to evaluate the features extracted with the filters. 

 K-Nearest Neighbor for K=3 and K=5 classifiers performed the best using 

wavelet filters for the images used in the experiments when using only a single 

coefficient. Maximum Likelihood did not perform well when using only one coefficient, 

because for the calculation of the covariance matrix we need at least two different 

coefficients, otherwise the covariance matrix becomes a singular matrix. For the case 

where these covariance matrices resulted singular, we tried using Singular Value 

Decomposition, QR Decomposition and Pseudo Inverse, but the inverse of the covariance 

matrix was not accurate thus the bad results. Euclidean Distance classifier gave really 

good results when using a single coefficient because in this case we used the 

approximation coefficients. These coefficients come from the Low-Low filtering thus the 

contained the DC values that are the means of these coefficients, that’s why it gave those 

good classification results. Because if the coefficients values are the means when 

calculating the Euclidean Distance with the means calculated, there is a really good 

probability that the distance with the same class would be the nearest to zero.  
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We tried combining the diagonal coefficients the High-High with the approximation 

Low-Low, because the diagonal coefficients have the AC values which contains the 

valuable information about texture, they gave us good results for some cases. We got 

really good results when testing our algorithms with the image of Mayagüez Bay and 

using all of the features. We made different experiments that did not give us the results 

that we expected, for example the ones with the variance as a measure of activity, we 

could not get better classification than the 42.5%. 

 The Scloth and Liz image were the images that gave the worst results in all 

classifiers. As you can see in the histograms of those images in Figure 4.14 and Figure 

4.17 these classes tends to covered by the histograms of the others, which justifies the 

mismatch. The Net image was the one that gave the best results in all classifiers, not 

including Maximum Likelihood when using only the approximation coefficient; it always 

was classified correct 100% no matter which filter was used for the feature selection and 

even for the cases using the four coefficients it gave us excellent results. This excellent 

result can be explained by its histogram see Figure 4.15, as can be seen the histogram 

really differs from the other ones of the different classes. We can watch how the results 

using twice as bigger the sample size (64 by 64) were better than the original size of 32 

by 32 samples from the image because there was overlapping in these samples; some of 

them already had the exact same parts.  

The results using Majority Voting are better overall than the single classifier for the 

case of 64 by 64 sample size. For the 32 by 32 the results weren’t that great as the 64 by 
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64 because 5 out of ten images got really low percentage of correct classification.  But 

overall for all the filters and classifier used the results from the fusion methods were 

actually improved and were better than that of any single classifier overall result. 

For future work we propose trying different Fusion Methods and a different 

approach for image classification using wavelets for classifying the image into regularity, 

directionality, symmetry, etc., with this kind of feature we could separate the samples of 

the images before using classifiers. We propose also to attack the problem with a more 

mathematical approach. 
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6 USER GUIDE FOR THE ALGORITHMS 
 

This is a user guide to the algorithms; we will present one of each kind for a 

particular case. All of the algorithms are well documented; we will explain some of the 

parts that we think may confuse the user. 

1. Selection of Testing and Training Samples of 32 by 32 (samples_fcn.m) 

a) Change the name in “x=imread('d4_cork.tif ');”,  the part in ' ' is the file.tif,  

just change the file and the extension _cork. 

b) In “x_mat” we have the size of the window that we want to use, in our case 32 

by 32. 

c) This algorithm must be in the same folder as the images that are going to be 

used are. 

d) You have to do this for the ten images used then save the results. We called 

the results “data_double.mat” because we had to convert into doubles the 

matrices that we rearranged. 

For more info see the algorithm. 

2. Filtering, Feature Selection, Training and Testing Samples Selection 

(train_test_selec_n.m) 

a) Every file that is loaded must be in the same folder as the algorithm. 



 
 
 

 
 

 92 

b) “load data_double.mat” loads the matrices that we got from the selection 

algorithm from before. In this “.mat” file we have the 10 matrices of the 10 

images calculated. 

c) In the for-loops we filter the samples using wavelet decomposition when 

calling the function “wave_fcn_n.m” (for more info look the “wave_fcn_n.m” 

algorithm). 

d) There are 64 Samples we must decide which are going to be Testing and 

Training, that’s why we used the “randperm” command to generate a random 

vector that will help us to decide and select which are going to be testing and 

which training samples. 

e) By changing the number of training samples we can have different solutions 

f) “training_testing_rand_db1.mat” is the name of the file that we save from the 

results. This file “.mat” have the arrays “test_cork” through “test_weave” and 

“train_cork” through “train_weave”. 

3. Function for sample filtering wavelet decomposition (wave_fcn_n.m) 

a) Here we used the command “dwt2” to do the discrete wavelet transform. 

b) You can change the filter used by changing the name of the filter between ‘’. 

Example: “dwt2(x,'rbio3.1');” the filter used in this case is the Reverse 

Biorthogonal 3.1 ‘rbio3.1’. 

c) “[cA1,cH1,cV1,cD1]” and “[cA2_L,cH2_L,cV2_L,cD2_L]” “A” means the 

approximation coefficients, “1” in the first level decomposition, “2” in the 
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second level decomposition, “H” means the horizontal coefficients, “V” 

means the vertical coefficients and “D” means the diagonal coefficients.  

d) We then normalize the coefficients. 

e) The covariance matrix and mean vector are calculated.  

f) A new array is formed that has the mean vector, the covariance matrix and the 

coefficients from the second level decomposition for every sample that enters. 

In our research we used different “wave_fcn” that had different final arrays 

depending on what we needed. 

4. Euclidean Distance Classifier (eu_app_test4.m) 

a) First we load the file “training_testing_rand_db1.mat” created in 

(train_test_selec_n.m). 

b) Then we calculate the distances with respect to the training samples to the 

testing using “eu_fcn” that is a function that has the discriminant function for 

Euclidean Distance.  

c) We then classify the results. 

d) When its finished with the classification you can see in the variable 

“rec_perc” the confusion matrix and the percentage of the classification as the 

last column from left to rigth. 

e) For later use in the fusion center you have to save the array “results”. This 

array contains the history of what sample was labeled to which class. This is 

very useful because we have to fusion the results of the classifier separately. 
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For more info see the algorithm (eu_app_test4.m) because is well commented. 

5. Discriminant Function For Multivariate & Multiple Classes (eu_fcn.m) and 

(hii_fcn.m) 

a) These are function created to calculate the discriminant functions of Euclidean 

Distance and Maximum Likelihood. 

For more reference see these functions that are well commented. 

6. K-Nearest Neighbor K=3 and K=5 Classifiers 

a) There are almost the same as Euclidean Distance algorithms but with the 

difference of the part of the classification that compare the distances 

depending on the number K, to give a result from the classification. 

b) If its wanted the user can change the discriminant function, now is using the 

(eu_fcn.m) to calculate the distance, but if wanted just change it for another 

one. For example the (hii_fcn.m) to calculate Maximum Likelihood distance. 

See the algorithm for more info. 

7. Maximum Likelihood Classifier 

a) Same procedure as the other classifier algorithms, but with the difference that 

you have now the covariance matrix in the discriminant function. 

b) All of the other procedures like loading the data and everything still the same. 

For more info see the algorithm. 

8. Majority Voting Fusion Center 

a) We first load the results obtained by the individual classifiers. 
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b) Then we do the majority voting and assign the labels to the pixels. 

c) Then we calculate the percentage of correct classification and we generate the 

confusion matrix along with the correct percentage results. 
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APPENDIX A.    SAMPLES SELECTION  
 
APPENDIX A1  CODES FOR 32 BY 32 SAMPLE SIZE WITHOUT 
OVERLAPPING 
 
 
% Selection of Testing and Training Samples of 32 by 32 
% x=imread('d4_cork.tif'); the part in ' ' is the file.tif, 
% just change the file and the extension _cork 
 
xa=imread('d15_straw.tif'); 
x=xa(1:256,1:256); 
 
 
for i=1:8 
    for j=1:8 
        x_mat=x((j-1)*32+1:j*32,(i-1)*32+1:i*32);       % takes the part of the matrix for training sample     
        x_col=im2col(x_mat,[32 32],'sliding');          % converts the matrix in to a column vector 
        x_8element(j,:)=x_col';                          
    end 
    x_straw((i-1)*8+1:i*8,:)=x_8element;             % generates a matrix of row vector 
end 
xx_straw=double(x_straw); 
 
 

APPENDIX A2  CODES FOR 64 BY 64 SAMPLE SIZE WITHOUT 
OVERLAPPING 
 
% Selection of Testing and Training Samples of 64 by 64 out of an image of 
% 512 by 512 without overlapping 
% x=imread('d4_cork.tif'); the part in ' ' is the file.tif, 
% just change the file and the extension _cork 
 
xa=imread('d22_repskin.tif'); 
x=xa(1:512,1:512); 
 
 
for i=1:8 
    for j=1:8 
        x_mat=x((j-1)*64+1:j*64,(i-1)*64+1:i*64);       % takes the part of the matrix for training sample     
        x_col=im2col(x_mat,[64 64],'sliding');          % converts the matrix in to a column vector 
        x_8element(j,:)=x_col';                          
    end 
    x_repskin((i-1)*8+1:i*8,:)=x_8element;             % generates a matrix of row vector 
end 
xx_repskin=double(x_repskin); 
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APPENDIX A3  CODES FOR  64 BY 64 SAMPLE SIZE WITH 
OVERLAPPING 
 
% Selection of Testing and Training Samples of 64 by 64 
% x=imread('d4_cork.tif'); the part in ' ' is the file.tif, 
% just change the file and the extension _cork 
 
% This algorithm takes 64 samples of 64 by 64 from an image of 256 by 256 
% with overlapping. In the first "for loop" it takes 52 samples, thats 13 
% samples out of each "i-column" (for i=1:4), so 13*4=52. The second "for 
% loop" takes 12 samples. 
 
xa=imread('d15_straw.tif'); 
x=xa(1:256,1:256); 
 
 
for i=1:4               % i ~ columns 
    for j=1:13          % j ~ rows 
        x_1mat=x((j-1)*16+1:(j-1)*16+64,(i-1)*64+1:i*64);       % takes the part of the matrix for training 
sample     
        x_1col=im2col(x_1mat,[64 64],'sliding');          % converts the matrix in to a column vector 
        x_13element(j,:)=x_1col';                          
    end 
    x_1straw((i-1)*13+1:i*13,:)=x_13element;             % generates a matrix of row vector 
end 
 
for i=1:3               % i ~ columns 
    for j=1:4           % j ~ rows 
        x_2mat=x((j-1)*64+1:j*64,(2*i-1)*32+1:(2*i-1)*32+64);       % takes the part of the matrix for 
training sample     
        x_2col=im2col(x_2mat,[64 64],'sliding');          % converts the matrix in to a column vector 
        x_3element(j,:)=x_2col';                          
    end 
    x_2straw((i-1)*4+1:i*4,:)=x_3element;             % generates a matrix of row vector 
end 
 
x_straw=[x_1straw ; x_2straw]; 
 
xx_straw=double(x_straw); 



 
 
 
 

 109

APPENDIX B   PROGRAMS FOR FILTERING, TRAINING 
AND TESTING SAMPLES SELECTION 
 
APPENDIX B1  PROGRAM FOR TRAINING AND TESTING 
SAMPLES SELECTION  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%% 

% Filtering, Feature Selection, Training and Testing Samples Selection % 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%% 

% for high-high variance meassure of activity 

% This algorithm generates the Training and Testing samples for image 

% classification, we will make different training and testing  ".mat files" 

% The Filtering & Feature Selection is made by the "wave_fcn()" see 

% waveh_fcn.m for more info 

clear 

% loading the matrices of the images samples 

load data_double.mat 

% using the same random vectors as the first data selection 

load random_vectors.mat 

 

 

% wavelet decomposition  

% cork data 

for i=1:64 

    x=reshape(xx_cork(i,:),32,32); 

    cork_vec(i*4-3:i*4,:)=wave_fcn_n(x); 
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    % cork_vec(i,:)=wave_fcn_n(x); 

end 

% straw data 

for i=1:64 

    x=reshape(xx_straw(i,:),32,32); 

    straw_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % straw_vec(i,:)=wave_fcn_n(x); 

end 

% repskin data 

for i=1:64 

    x=reshape(xx_repskin(i,:),32,32); 

    repskin_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % repskin_vec(i,:)=wave_fcn_n(x); 

end 

% strcloth data 

for i=1:64 

    x=reshape(xx_strcloth(i,:),32,32); 

    strcloth_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % strcloth_vec(i,:)=wave_fcn_n(x); 

end 

% weave data 

for i=1:64 

    x=reshape(xx_weave(i,:),32,32); 

    weave_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % weave_vec(i,:)=wave_fcn_n(x); 

end 
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% french data 

for i=1:64 

    x=reshape(xx_french(i,:),32,32); 

    french_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % french_vec(i,:)=wave_fcn_n(x); 

end 

% net data 

for i=1:64 

    x=reshape(xx_net(i,:),32,32); 

    net_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % net_vec(i,:)=wave_fcn_n(x); 

end 

% liz data 

for i=1:64 

    x=reshape(xx_liz(i,:),32,32); 

    liz_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % liz_vec(i,:)=wave_fcn_n(x); 

end 

% water data 

for i=1:64 

    x=reshape(xx_water(i,:),32,32); 

    water_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % water_vec(i,:)=wave_fcn_n(x); 

end 

% scloth data 

for i=1:64 
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    x=reshape(xx_scloth2(i,:),32,32); 

    scloth_vec(i*4-3:i*4,:)=wave_fcn_n(x); 

    % scloth_vec(i,:)=wave_fcn_n(x); 

end 

 

 

% There are 64 Samples we must decide which are going to be Testing and Training 

 

training=24;    % by changing the number of training samples we can have diferent solutions 

% tt_cork=randperm(64)';       % this part is for randomizing the picking of the training and testing samples 

% tt_straw=randperm(64)'; 

% tt_repskin=randperm(64)'; 

% tt_strcloth=randperm(64)'; 

% tt_weave=randperm(64)'; 

% tt_french=randperm(64)'; 

% tt_net=randperm(64)'; 

% tt_liz=randperm(64)'; 

% tt_water=randperm(64)'; 

% tt_scloth=randperm(64)'; 

for i=1:training 

    a=tt_cork(i,1); 

    train_cork(i*4-3:i*4,:)=cork_vec(a*4-3:a*4,:); 

    b=tt_straw(i,1); 

    train_straw(i*4-3:i*4,:)=straw_vec(b*4-3:b*4,:); 

    c=tt_repskin(i,1); 

    train_repskin(i*4-3:i*4,:)=repskin_vec(c*4-3:c*4,:); 
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    d=tt_strcloth(i,1); 

    train_strcloth(i*4-3:i*4,:)=strcloth_vec(d*4-3:d*4,:); 

    e=tt_weave(i,1); 

    train_weave(i*4-3:i*4,:)=weave_vec(d*4-3:d*4,:); 

    f=tt_french(i,1); 

    train_french(i*4-3:i*4,:)=french_vec(d*4-3:d*4,:); 

    g=tt_net(i,1); 

    train_net(i*4-3:i*4,:)=net_vec(d*4-3:d*4,:); 

    h=tt_liz(i,1); 

    train_liz(i*4-3:i*4,:)=liz_vec(d*4-3:d*4,:); 

    j=tt_water(i,1); 

    train_water(i*4-3:i*4,:)=water_vec(d*4-3:d*4,:); 

    k=tt_scloth(i,1); 

    train_scloth(i*4-3:i*4,:)=scloth_vec(d*4-3:d*4,:); 

end 

for i=training+1:64 

    a=tt_cork(i,1); 

    test_cork(i*4-3:i*4,:)=cork_vec(a*4-3:a*4,:); 

    b=tt_straw(i,1); 

    test_straw(i*4-3:i*4,:)=straw_vec(b*4-3:b*4,:); 

    c=tt_repskin(i,1); 

    test_repskin(i*4-3:i*4,:)=repskin_vec(c*4-3:c*4,:); 

    d=tt_strcloth(i,1); 

    test_strcloth(i*4-3:i*4,:)=strcloth_vec(d*4-3:d*4,:); 

    e=tt_weave(i,1); 

    test_weave(i*4-3:i*4,:)=weave_vec(d*4-3:d*4,:); 
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    f=tt_french(i,1); 

    test_french(i*4-3:i*4,:)=french_vec(d*4-3:d*4,:); 

    g=tt_net(i,1); 

    test_net(i*4-3:i*4,:)=net_vec(d*4-3:d*4,:); 

    h=tt_liz(i,1); 

    test_liz(i*4-3:i*4,:)=liz_vec(d*4-3:d*4,:); 

    j=tt_water(i,1); 

    test_water(i*4-3:i*4,:)=water_vec(d*4-3:d*4,:); 

    k=tt_scloth(i,1); 

    test_scloth(i*4-3:i*4,:)=scloth_vec(d*4-3:d*4,:); 

     

end 

test_cork(1:training*4,:)=[]; 

test_straw(1:training*4,:)=[]; 

test_repskin(1:training*4,:)=[]; 

test_strcloth(1:training*4,:)=[]; 

test_weave(1:training*4,:)=[]; 

test_french(1:training*4,:)=[]; 

test_net(1:training*4,:)=[]; 

test_liz(1:training*4,:)=[]; 

test_water(1:training*4,:)=[]; 

test_scloth(1:training*4,:)=[]; 
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APPENDIX B2  WAVELET FUNCTION 
 

% function for sample filtering wavelet decomposition 

% second level discrete 2-D wavelet transform 

 

function [vec]=wave_fcn_n(x);    %  enter the image matrix plus the level decomp. 

 

[cA1,cH1,cV1,cD1] = dwt2(x,'db1');      % first level discrete 2-D wavelet transform 

[cA2_L,cH2_L,cV2_L,cD2_L] = dwt2(cA1,'db1');    % second level discrete 2-D wavelet transform for the 

High-High coefficient 

% [cA2_H,cH2_H,cV2_H,cD2_H] = dwt2(cD1,'db1');    % second level discrete 2-D wavelet transform for 

the High-High coefficient 

% [cA1,cH1,cV1,cD1] = dwt2(x,'coif1');      % first level discrete 2-D wavelet transform 

% [cA2_L,cH2_L,cV2_L,cD2_L] = dwt2(cA1,'coif1');    % second level discrete 2-D wavelet transform for 

the High-High coefficient 

% [cA1,cH1,cV1,cD1] = dwt2(x,'db2');      % first level discrete 2-D wavelet transform 

% [cA2_L,cH2_L,cV2_L,cD2_L] = dwt2(cA1,'db2');    % second level discrete 2-D wavelet transform for 

the High-High coefficient 

% [cA1,cH1,cV1,cD1] = dwt2(x,'sym2');      % first level discrete 2-D wavelet transform 

% [cA2_L,cH2_L,cV2_L,cD2_L] = dwt2(cA1,'sym2');    % second level discrete 2-D wavelet transform for 

the High-High coefficient 

% [cA1,cH1,cV1,cD1] = dwt2(x,'bior3.1');      % first level discrete 2-D wavelet transform 

% [cA2_L,cH2_L,cV2_L,cD2_L] = dwt2(cA1,'bior3.1');    % second level discrete 2-D wavelet transform 

for the High-High coefficient 

% [cA1,cH1,cV1,cD1] = dwt2(x,'rbio3.1');      % first level discrete 2-D wavelet transform 

% [cA2_L,cH2_L,cV2_L,cD2_L] = dwt2(cA1,'rbio3.1');    % second level discrete 2-D wavelet transform 

for the High-High coefficient 
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% [cA1,cH1,cV1,cD1] = dwt2(x,'bior1.1');      % first level discrete 2-D wavelet transform 

% [cA2,cH2,cV2,cD2] = dwt2(cD1,'bior1.1');    % second level discrete 2-D wavelet transform for the 

High-High coefficient 

 

max_cA2_L=max(max(abs(cA2_L))); 

max_cH2_L=max(max(abs(cH2_L))); 

max_cV2_L=max(max(abs(cV2_L))); 

max_cD2_L=max(max(abs(cD2_L))); 

 

% so we dont have NaN 

if (max_cA2_L==0) 

    max_cA2_L=1; 

end 

if (max_cH2_L==0) 

    max_cH2_L=1; 

end 

if (max_cV2_L==0) 

    max_cV2_L=1; 

end 

if (max_cD2_L==0) 

    max_cD2_L=1; 

end 

cA2_L_m=cA2_L/max_cA2_L; 

cH2_L_m=cH2_L/max_cH2_L; 

cV2_L_m=cV2_L/max_cV2_L; 

cD2_L_m=cD2_L/max_cD2_L; 
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[M,N]=size(cA2_L); 

 

 

% The New Way normalized 

cA2_L_c=im2col(cA2_L_m',[M N],'sliding')'; 

cH2_L_c=im2col(cH2_L_m',[M N],'sliding')'; 

cV2_L_c=im2col(cV2_L_m',[M N],'sliding')'; 

cD2_L_c=im2col(cD2_L_m',[M N],'sliding')'; 

 

% % The New Way!!!!!!not normalized 

% cA2_L_c=im2col(cA2_L,[M N],'sliding')'; 

% cH2_L_c=im2col(cH2_L,[M N],'sliding')'; 

% cV2_L_c=im2col(cV2_L,[M N],'sliding')'; 

% cD2_L_c=im2col(cD2_L,[M N],'sliding')'; 

 

cF2=[cA2_L_c ; cH2_L_c ; cV2_L_c ; cD2_L_c];  

% cF2=[cA2_L_c ; cD2_L_c];  

 

mean_cF2=mean(cF2,2); 

cov_cF2=cov(cF2',1)'; 

 

[vec]=[mean_cF2 cov_cF2 cF2]; 
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APPENDIX B3  WAVELET FILTERS 

Here we present the filters used with their low-pass and high-pass decomposition 

values. Also we present their representation in graphics.  

Note:  LO_D, the decomposition low-pass filter 

HI_D, the decomposition high-pass filter 

1. Daubechies  

‘db1’ → LO_D = [0.70711 0.70711] 
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Figure 0.1 The decomposition low-pass filter for ‘db1’ 
 

HI_D = [-0.70711 0.70711] 
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Figure 0.2 The decomposition high-pass filter for ‘db1’ 
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2. Haar: 

‘haar’ → LO_D = [0.70711 0.70711] 
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Figure 0.3 The decomposition low-pass filter for ‘haar’ 
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HI_D = [-0.70711 0.70711] 
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Figure 0.4 The decomposition high-pass filter for ‘haar’ 
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3. Coiflets: 

‘coif1’ → LO_D = [-0.015656 -0.072733 0.38486 0.85257 0.3379

 -0.072733] 
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Figure 0.5 The decomposition low-pass filter for ‘coif1’ 
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HI_D = [0.072733  0.3379  -0.85257 0.38486 0.072733            

-0.015656] 
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Figure 0.6 The decomposition high-pass filter for ‘coif1’ 
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4. Symlets: 

‘sym2’ → LO_D = [-0.12941 0.22414 0.83652 0.48296] 
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Figure 0.7 The decomposition low-pass filter for ‘sym2’ 
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  HI_D = [-0.48296 0.83652 -0.22414 -0.12941] 
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Figure 0.8 The decomposition high-pass filter for ‘sym2’ 
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5. Biorthogonal: 

‘bior1.1’ → LO_D = [0.70711 0.70711] 
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Figure 0.9 The decomposition low-pass filter for ‘bior1.1’ 
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HI_D = [-0.70711 0.70711] 
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Figure 0.10 The decomposition high-pass filter for ‘bior1.1’ 
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6. Reverse Biorthogonal: 

‘rbio1.1’ → LO_D = [0.70711 0.70711] 
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Figure 0.11 The decomposition low-pass filter for ‘rbio1.1’ 
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HI_D = [-0.70711 0.70711] 
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Figure 0.12 The decomposition high-pass filter for ‘rbio1.1’ 
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APPENDIX C  CLASSIFIERS ALGORITHMS AND FUSION 
METHODS 
 
APPENDIX C1  EUCLIDEAN DISTANCE CLASSIFIER  
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% Euclidean Distance Classifier % 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% All four Coeficient Classification % 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

clear 

tic 

% loading the matrices of training & testing samples 

load training_testing_rand_db1.mat 

% load training_testing_rand_db1_hm.mat 

% load training_testing_rand_haar.mat   % using 'haar' 

% load training_testing_rand_bior11.mat  

% load training_testing_rand_rbio11.mat  

[M N]=size(test_all); 

 

%%%%%%%%%%%%%%%%%%%%%%%%% 

% X_DATA Classification % 

%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% By changing "x_data=..." we can classify any image can be training or 

% testing, so this will wor for any type of data 

 

% Discriminant function for x_data 01_data 

for j=1:400          % 400 is the length of the testing samples matrix (for testing the classifier we will use 24 
for the training samples) 

    for i=1:24      % 24  is the length of the training samples matrix  
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        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k);   % by changing x_data we will classify different images 

            mean_01=train_cork(i*4-3:i*4,1); 

            % cov_data1=train_cork(i*4-3:i*4,5:12);     % if using ML classifier as the distance meassure 

            eu_01(i,k)=eu_fcn(x_data,mean_01);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_01=-sort(-eu_01);      % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x01(j*5-4:j*5,:)=eu_01(1:5,:);     % So the minimum distance for the first coefficient matrix is the 
first row 

end 

% Discriminant function for x_data 02_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_02=train_french(i*4-3:i*4,1); 

            % cov_data1=train_repskin(i*4-3:i*4,5:12);    % if using ML classifier as the distance meassure 

            eu_02(i,k)=eu_fcn(x_data,mean_02);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_02=-sort(-eu_02);    % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x02(j*5-4:j*5,:)=eu_02(1:5,:);   % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 03_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_03=train_liz(i*4-3:i*4,1); 

            % cov_data1=train_straw(i*4-3:i*4,5:12);  % if using ML classifier as the distance meassure 
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            eu_03(i,k)=eu_fcn(x_data,mean_03);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_03=-sort(-eu_03);    % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x03(j*5-4:j*5,:)=eu_03(1:5,:);   % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 04_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_04=train_net(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_04(i,k)=eu_fcn(x_data,mean_04);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_04=-sort(-eu_04);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x04(j*5-4:j*5,:)=eu_04(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 05_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_05=train_repskin(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_05(i,k)=eu_fcn(x_data,mean_05);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  
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        eu_05=-sort(-eu_05);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x05(j*5-4:j*5,:)=eu_05(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 06_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_06=train_scloth(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_06(i,k)=eu_fcn(x_data,mean_06);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_06=-sort(-eu_06);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x06(j*5-4:j*5,:)=eu_06(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 07_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_07=train_straw(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_07(i,k)=eu_fcn(x_data,mean_07);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_07=-sort(-eu_07);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               
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    eu_x07(j*5-4:j*5,:)=eu_07(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 08_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_08=train_strcloth(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_08(i,k)=eu_fcn(x_data,mean_08);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_08=-sort(-eu_08);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x08(j*5-4:j*5,:)=eu_08(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 09_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_09=train_water(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_09(i,k)=eu_fcn(x_data,mean_09);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_09=-sort(-eu_09);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x09(j*5-4:j*5,:)=eu_09(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 
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% Discriminant function for x_data 10_data 

for j=1:400          % 400 is the length of the testing samples matrix 

    for i=1:24      % 24  is the length of the training samples matrix 

        for k=1:(N-5)   % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_10=train_weave(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_10(i,k)=eu_fcn(x_data,mean_10);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_10=-sort(-eu_10);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x10(j*5-4:j*5,:)=eu_10(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 
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repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=1:40  % number of testing samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

         elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 
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                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 
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                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif (eu_x01(i*5-4,j)==eu_x02(i*5-4,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_01=count_01+1; 

                classif(j,:)=[cork french]; 

            else 

                count_02=count_02+1; 

                classif(j,:)=[french cork]; 

            end 

        elseif (eu_x01(i*5-4,j)==eu_x03(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(j,:)=[cork liz]; 

            else 
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                count_03=count_03+1; 

                classif(j,:)=[liz cork]; 

            end 

        elseif (eu_x01(i*5-4,j)==eu_x04(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(j,:)=[cork net]; 

            else 

                count_04=count_04+1; 

                classif(j,:)=[net cork]; 

            end 

        elseif (eu_x01(i*5-4,j)==eu_x05(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(j,:)=[cork repskin]; 

            else 

                count_05=count_05+1; 

                classif(j,:)=[repskin cork]; 

            end 

        elseif (eu_x01(i*5-4,j)==eu_x06(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(j,:)=[cork scloth]; 

            else 

                count_06=count_06+1; 

                classif(j,:)=[scloth cork]; 

            end 

        elseif (eu_x01(i*5-4,j)==eu_x07(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 
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                classif(j,:)=[cork straw]; 

            else 

                count_07=count_07+1; 

                classif(j,:)=[straw cork]; 

            end 

        elseif (eu_x01(i*5-4,j)==eu_x08(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(j,:)=[cork strcloth]; 

            else 

                count_08=count_08+1; 

                classif(j,:)=[strcloth cork]; 

            end 

        elseif (eu_x01(i*5-4,j)==eu_x09(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(j,:)=[cork water]; 

            else 

                count_09=count_09+1; 

                classif(j,:)=[water cork]; 

            end 

        elseif (eu_x01(i*5-4,j)==eu_x10(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(j,:)=[cork weave]; 

            else 

                count_10=count_10+1; 

                classif(j,:)=[weave cork]; 

            end 

        end 

    end 
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    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Cork\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results cork/cork=%4.0f\n',count_01); 

fprintf('Classification results cork/french=%4.0f\n',count_02); 

fprintf('Classification results cork/liz=%4.0f\n',count_03); 

fprintf('Classification results cork/net=%4.0f\n',count_04); 

fprintf('Classification results cork/repskin=%4.0f\n',count_05); 

fprintf('Classification results cork/scloth=%4.0f\n',count_06); 

fprintf('Classification results cork/straw=%4.0f\n',count_07); 

fprintf('Classification results cork/strcloth=%4.0f\n',count_08); 

fprintf('Classification results cork/water=%4.0f\n',count_09); 

fprintf('Classification results cork/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(1,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,1)=count_01*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,1)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 
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% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=41:80  % number of training samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 
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                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 
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                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif (eu_x02(i*5-4,j)==eu_x01(i*5-4,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french cork]; 

            else 

                count_01=count_01+1; 

                classif(j,:)=[cork french]; 

            end 
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        elseif (eu_x02(i*5-4,j)==eu_x03(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french liz]; 

            else 

                count_03=count_03+1; 

                classif(j,:)=[liz french]; 

            end 

        elseif (eu_x02(i*5-4,j)==eu_x04(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french net]; 

            else 

                count_04=count_04+1; 

                classif(j,:)=[net french]; 

            end 

        elseif (eu_x02(i*5-4,j)==eu_x05(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french repskin]; 

            else 

                count_05=count_05+1; 

                classif(j,:)=[repskin french]; 

            end 

        elseif (eu_x02(i*5-4,j)==eu_x06(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french scloth]; 

            else 

                count_06=count_06+1; 
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                classif(j,:)=[scloth french]; 

            end 

        elseif (eu_x02(i*5-4,j)==eu_x07(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french straw]; 

            else 

                count_07=count_07+1; 

                classif(j,:)=[straw french]; 

            end 

        elseif (eu_x02(i*5-4,j)==eu_x08(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french strcloth]; 

            else 

                count_08=count_08+1; 

                classif(j,:)=[strcloth french]; 

            end 

        elseif (eu_x02(i*5-4,j)==eu_x09(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french water]; 

            else 

                count_09=count_09+1; 

                classif(j,:)=[water french]; 

            end 

        elseif (eu_x02(i*5-4,j)==eu_x10(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(j,:)=[french weave]; 
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            else 

                count_10=count_10+1; 

                classif(j,:)=[weave french]; 

            end 

        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for French\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results french/cork=%4.0f\n',count_01); 

fprintf('Classification results french/french=%4.0f\n',count_02); 

fprintf('Classification results french/liz=%4.0f\n',count_03); 

fprintf('Classification results french/net=%4.0f\n',count_04); 

fprintf('Classification results french/repskin=%4.0f\n',count_05); 

fprintf('Classification results french/scloth=%4.0f\n',count_06); 

fprintf('Classification results french/straw=%4.0f\n',count_07); 

fprintf('Classification results french/strcloth=%4.0f\n',count_08); 

fprintf('Classification results french/water=%4.0f\n',count_09); 

fprintf('Classification results french/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(2,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,2)=count_02*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,2)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 
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count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=81:120  % number of training samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 
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            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 
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                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif (eu_x03(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 
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                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x01(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz net]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x05(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz repskin]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x06(i,j)) 
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            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water liz]; 
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            end 

        elseif (eu_x03(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave liz]; 

            end 

        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Liz\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results liz/cork=%4.0f\n',count_01); 

fprintf('Classification results liz/french=%4.0f\n',count_02); 

fprintf('Classification results liz/liz=%4.0f\n',count_03); 

fprintf('Classification results liz/net=%4.0f\n',count_04); 

fprintf('Classification results liz/repskin=%4.0f\n',count_05); 

fprintf('Classification results liz/scloth=%4.0f\n',count_06); 

fprintf('Classification results liz/straw=%4.0f\n',count_07); 

fprintf('Classification results liz/strcloth=%4.0f\n',count_08); 

fprintf('Classification results liz/water=%4.0f\n',count_09); 

fprintf('Classification results liz/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(3,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,3)=count_03*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,3)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 



 
 
 
 

 154

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=121:160  % number of training samples 
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    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 
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            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 
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                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif (eu_x04(i*5-4,j)==eu_x02(i*5-4,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_04=count_04+1; 

                classif(j,:)=[net french]; 

            else 

                count_02=count_02+1; 

                classif(j,:)=[french net]; 

            end 

        elseif (eu_x04(i*5-4,j)==eu_x03(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(j,:)=[net liz]; 

            else 

                count_03=count_03+1; 

                classif(j,:)=[liz net]; 

            end 

        elseif (eu_x04(i*5-4,j)==eu_x01(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(j,:)=[net cork]; 

            else 

                count_01=count_01+1; 

                classif(j,:)=[cork net]; 

            end 

        elseif (eu_x04(i*5-4,j)==eu_x05(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 
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                classif(j,:)=[net repskin]; 

            else 

                count_05=count_05+1; 

                classif(j,:)=[repskin net]; 

            end 

        elseif (eu_x04(i*5-4,j)==eu_x06(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(j,:)=[net scloth]; 

            else 

                count_06=count_06+1; 

                classif(j,:)=[scloth net]; 

            end 

        elseif (eu_x04(i*5-4,j)==eu_x07(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(j,:)=[net straw]; 

            else 

                count_07=count_07+1; 

                classif(j,:)=[straw net]; 

            end 

        elseif (eu_x04(i*5-4,j)==eu_x08(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(j,:)=[net strcloth]; 

            else 

                count_08=count_08+1; 

                classif(j,:)=[strcloth net]; 

            end 

        elseif (eu_x04(i*5-4,j)==eu_x09(i*5-4,j)) 

            random_pick=rand; 
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            if random_pick>.5 

                count_04=count_04+1; 

                classif(j,:)=[net water]; 

            else 

                count_09=count_09+1; 

                classif(j,:)=[water net]; 

            end 

        elseif (eu_x04(i*5-4,j)==eu_x10(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(j,:)=[net weave]; 

            else 

                count_10=count_10+1; 

                classif(j,:)=[weave net]; 

            end 

        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Net\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results net/cork=%4.0f\n',count_01); 

fprintf('Classification results net/french=%4.0f\n',count_02); 

fprintf('Classification results net/liz=%4.0f\n',count_03); 

fprintf('Classification results net/net=%4.0f\n',count_04); 

fprintf('Classification results net/repskin=%4.0f\n',count_05); 

fprintf('Classification results net/scloth=%4.0f\n',count_06); 

fprintf('Classification results net/straw=%4.0f\n',count_07); 

fprintf('Classification results net/strcloth=%4.0f\n',count_08); 

fprintf('Classification results net/water=%4.0f\n',count_09); 

fprintf('Classification results net/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
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fprintf('\nTotal samples=%4.0f\n',a); 

rec(4,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,4)=count_04*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,4)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
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% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=161:200  % number of training samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 
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            classif(j,:)=[net 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 
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            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif (eu_x05(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin liz]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin net]; 

            else 

                count_04=count_04+1; 
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                classif(i,j*2-1:j*2)=[net repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x01(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin strcloth]; 
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            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave repskin]; 

            end 

        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Repskin\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results repskin/cork=%4.0f\n',count_01); 

fprintf('Classification results repskin/french=%4.0f\n',count_02); 

fprintf('Classification results repskin/liz=%4.0f\n',count_03); 

fprintf('Classification results repskin/net=%4.0f\n',count_04); 

fprintf('Classification results repskin/repskin=%4.0f\n',count_05); 

fprintf('Classification results repskin/scloth=%4.0f\n',count_06); 
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fprintf('Classification results repskin/straw=%4.0f\n',count_07); 

fprintf('Classification results repskin/strcloth=%4.0f\n',count_08); 

fprintf('Classification results repskin/water=%4.0f\n',count_09); 

fprintf('Classification results repskin/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(5,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,5)=count_05*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,5)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 
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water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=201:240  % number of training samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 
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        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 
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            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif (eu_x06(i*5-4,j)==eu_x02(i*5-4,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth french]; 

            else 

                count_02=count_02+1; 

                classif(j,:)=[french scloth]; 

            end 

        elseif (eu_x06(i*5-4,j)==eu_x03(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth liz]; 

            else 

                count_03=count_03+1; 

                classif(j,:)=[liz scloth]; 

            end 

        elseif (eu_x06(i*5-4,j)==eu_x04(i*5-4,j)) 
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            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth net]; 

            else 

                count_04=count_04+1; 

                classif(j,:)=[net scloth]; 

            end 

        elseif (eu_x06(i*5-4,j)==eu_x05(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth repskin]; 

            else 

                count_05=count_05+1; 

                classif(j,:)=[repskin scloth]; 

            end 

        elseif (eu_x06(i*5-4,j)==eu_x06(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth cork]; 

            else 

                count_01=count_01+1; 

                classif(j,:)=[cork scloth]; 

            end 

        elseif (eu_x06(i*5-4,j)==eu_x07(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth straw]; 

            else 

                count_07=count_07+1; 

                classif(j,:)=[straw scloth]; 
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            end 

        elseif (eu_x06(i*5-4,j)==eu_x08(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth strcloth]; 

            else 

                count_08=count_08+1; 

                classif(j,:)=[strcloth scloth]; 

            end 

        elseif (eu_x06(i*5-4,j)==eu_x09(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth water]; 

            else 

                count_09=count_09+1; 

                classif(j,:)=[water scloth]; 

            end 

        elseif (eu_x06(i*5-4,j)==eu_x10(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(j,:)=[scloth weave]; 

            else 

                count_10=count_10+1; 

                classif(j,:)=[weave scloth]; 

            end 

        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Scloth\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
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fprintf('Classification results scloth/cork=%4.0f\n',count_01); 

fprintf('Classification results scloth/french=%4.0f\n',count_02); 

fprintf('Classification results scloth/liz=%4.0f\n',count_03); 

fprintf('Classification results scloth/net=%4.0f\n',count_04); 

fprintf('Classification results scloth/repskin=%4.0f\n',count_05); 

fprintf('Classification results scloth/scloth=%4.0f\n',count_06); 

fprintf('Classification results scloth/straw=%4.0f\n',count_07); 

fprintf('Classification results scloth/strcloth=%4.0f\n',count_08); 

fprintf('Classification results scloth/water=%4.0f\n',count_09); 

fprintf('Classification results scloth/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(6,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,6)=count_06*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,6)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 
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liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=241:280  % number of training samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 
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                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 
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        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif (eu_x07(i*5-4,j)==eu_x02(i*5-4,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_07=count_07+1; 

                classif(j,:)=[straw french]; 

            else 

                count_02=count_02+1; 

                classif(j,:)=[french straw]; 

            end 

        elseif (eu_x07(i*5-4,j)==eu_x03(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 
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                classif(j,:)=[straw liz]; 

            else 

                count_03=count_03+1; 

                classif(j,:)=[liz straw]; 

            end 

        elseif (eu_x07(i*5-4,j)==eu_x04(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(j,:)=[straw net]; 

            else 

                count_04=count_04+1; 

                classif(j,:)=[net straw]; 

            end 

        elseif (eu_x07(i*5-4,j)==eu_x05(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(j,:)=[straw repskin]; 

            else 

                count_05=count_05+1; 

                classif(j,:)=[repskin straw]; 

            end 

        elseif (eu_x07(i*5-4,j)==eu_x06(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(j,:)=[straw scloth]; 

            else 

                count_06=count_06+1; 

                classif(j,:)=[scloth straw]; 

            end 

        elseif (eu_x07(i*5-4,j)==eu_x01(i*5-4,j)) 

            random_pick=rand; 
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            if random_pick>.5 

                count_07=count_07+1; 

                classif(j,:)=[straw cork]; 

            else 

                count_01=count_01+1; 

                classif(j,:)=[cork straw]; 

            end 

        elseif (eu_x07(i*5-4,j)==eu_x08(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(j,:)=[straw strcloth]; 

            else 

                count_08=count_08+1; 

                classif(j,:)=[strcloth straw]; 

            end 

        elseif (eu_x07(i*5-4,j)==eu_x09(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(j,:)=[straw water]; 

            else 

                count_09=count_09+1; 

                classif(j,:)=[water straw]; 

            end 

        elseif (eu_x07(i*5-4,j)==eu_x10(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(j,:)=[straw weave]; 

            else 

                count_10=count_10+1; 

                classif(j,:)=[weave straw]; 

            end 
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        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Straw\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results straw/cork=%4.0f\n',count_01); 

fprintf('Classification results straw/french=%4.0f\n',count_02); 

fprintf('Classification results straw/liz=%4.0f\n',count_03); 

fprintf('Classification results straw/net=%4.0f\n',count_04); 

fprintf('Classification results straw/repskin=%4.0f\n',count_05); 

fprintf('Classification results straw/scloth=%4.0f\n',count_06); 

fprintf('Classification results straw/straw=%4.0f\n',count_07); 

fprintf('Classification results straw/strcloth=%4.0f\n',count_08); 

fprintf('Classification results straw/water=%4.0f\n',count_09); 

fprintf('Classification results straw/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(7,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,7)=count_07*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,7)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 
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count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=281:320  % number of training samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 



 
 
 
 

 180

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 
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                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif (eu_x08(i*5-4,j)==eu_x02(i*5-4,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_08=count_08+1; 

                classif(j,:)=[strcloth french]; 

            else 

                count_02=count_02+1; 
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                classif(j,:)=[french strcloth]; 

            end 

        elseif (eu_x08(i*5-4,j)==eu_x03(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(j,:)=[strcloth liz]; 

            else 

                count_03=count_03+1; 

                classif(j,:)=[liz strcloth]; 

            end 

        elseif (eu_x08(i*5-4,j)==eu_x04(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(j,:)=[strcloth net]; 

            else 

                count_04=count_04+1; 

                classif(j,:)=[net strcloth]; 

            end 

        elseif (eu_x08(i*5-4,j)==eu_x05(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(j,:)=[strcloth repskin]; 

            else 

                count_05=count_05+1; 

                classif(j,:)=[repskin strcloth]; 

            end 

        elseif (eu_x08(i*5-4,j)==eu_x06(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(j,:)=[strcloth scloth]; 
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            else 

                count_06=count_06+1; 

                classif(j,:)=[scloth strcloth]; 

            end 

        elseif (eu_x08(i*5-4,j)==eu_x07(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(j,:)=[strcloth straw]; 

            else 

                count_07=count_07+1; 

                classif(j,:)=[straw strcloth]; 

            end 

        elseif (eu_x08(i*5-4,j)==eu_x08(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(j,:)=[strcloth cork]; 

            else 

                count_01=count_01+1; 

                classif(j,:)=[cork strcloth]; 

            end 

        elseif (eu_x08(i*5-4,j)==eu_x09(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(j,:)=[strcloth water]; 

            else 

                count_09=count_09+1; 

                classif(j,:)=[water strcloth]; 

            end 

        elseif (eu_x08(i*5-4,j)==eu_x10(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 
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                count_08=count_08+1; 

                classif(j,:)=[strcloth weave]; 

            else 

                count_10=count_10+1; 

                classif(j,:)=[weave strcloth]; 

            end 

        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Strcloth\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results strcloth/cork=%4.0f\n',count_01); 

fprintf('Classification results strcloth/french=%4.0f\n',count_02); 

fprintf('Classification results strcloth/liz=%4.0f\n',count_03); 

fprintf('Classification results strcloth/net=%4.0f\n',count_04); 

fprintf('Classification results strcloth/repskin=%4.0f\n',count_05); 

fprintf('Classification results strcloth/scloth=%4.0f\n',count_06); 

fprintf('Classification results strcloth/straw=%4.0f\n',count_07); 

fprintf('Classification results strcloth/strcloth=%4.0f\n',count_08); 

fprintf('Classification results strcloth/water=%4.0f\n',count_09); 

fprintf('Classification results strcloth/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(8,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,8)=count_08*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,8)); 

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 
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count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=321:360  % number of training samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 
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                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 
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                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

        elseif ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 



 
 
 
 

 188

        elseif (eu_x09(i*5-4,j)==eu_x02(i*5-4,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water french]; 

            else 

                count_02=count_02+1; 

                classif(j,:)=[french water]; 

            end 

        elseif (eu_x09(i*5-4,j)==eu_x03(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water liz]; 

            else 

                count_03=count_03+1; 

                classif(j,:)=[liz water]; 

            end 

        elseif (eu_x09(i*5-4,j)==eu_x04(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water net]; 

            else 

                count_04=count_04+1; 

                classif(j,:)=[net water]; 

            end 

        elseif (eu_x09(i*5-4,j)==eu_x05(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water repskin]; 

            else 

                count_05=count_05+1; 
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                classif(j,:)=[repskin water]; 

            end 

        elseif (eu_x09(i*5-4,j)==eu_x06(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water scloth]; 

            else 

                count_06=count_06+1; 

                classif(j,:)=[scloth water]; 

            end 

        elseif (eu_x09(i*5-4,j)==eu_x07(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water straw]; 

            else 

                count_07=count_07+1; 

                classif(j,:)=[straw water]; 

            end 

        elseif (eu_x09(i*5-4,j)==eu_x08(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water strcloth]; 

            else 

                count_08=count_08+1; 

                classif(j,:)=[strcloth water]; 

            end 

        elseif (eu_x09(i*5-4,j)==eu_x01(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water cork]; 
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            else 

                count_01=count_01+1; 

                classif(j,:)=[cork water]; 

            end 

        elseif (eu_x09(i*5-4,j)==eu_x10(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(j,:)=[water weave]; 

            else 

                count_10=count_10+1; 

                classif(j,:)=[weave water]; 

            end 

        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Water\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results water/cork=%4.0f\n',count_01); 

fprintf('Classification results water/french=%4.0f\n',count_02); 

fprintf('Classification results water/liz=%4.0f\n',count_03); 

fprintf('Classification results water/net=%4.0f\n',count_04); 

fprintf('Classification results water/repskin=%4.0f\n',count_05); 

fprintf('Classification results water/scloth=%4.0f\n',count_06); 

fprintf('Classification results water/straw=%4.0f\n',count_07); 

fprintf('Classification results water/strcloth=%4.0f\n',count_08); 

fprintf('Classification results water/water=%4.0f\n',count_09); 

fprintf('Classification results water/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(9,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
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perc(1,9)=count_09*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,9)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 
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% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for i=361:400  % number of training samples 

    for j=1:(N-5)  % number of vectors for each coefficient matrix to be classified 

        if ((eu_x10(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x10(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x10(i*5-4,j)>eu_x01(i*5-4,j))) 

            count_10=count_10+1; 

            classif(j,:)=[weave 0]; 

        elseif ((eu_x02(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x02(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x02(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_02=count_02+1; 

            classif(j,:)=[french 0]; 

        elseif ((eu_x03(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x03(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x03(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_03=count_03+1; 

            classif(j,:)=[liz 0]; 

        elseif ((eu_x04(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x04(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x04(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_04=count_04+1; 

            classif(j,:)=[net 0]; 

        elseif ((eu_x05(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x01(i*5-4,j))... 
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                &&(eu_x05(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x05(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x05(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_05=count_05+1; 

            classif(j,:)=[repskin 0]; 

        elseif ((eu_x06(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x06(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x06(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_06=count_06+1; 

            classif(j,:)=[scloth 0]; 

        elseif ((eu_x07(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x07(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x07(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_07=count_07+1; 

            classif(j,:)=[straw 0]; 

        elseif ((eu_x08(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x01(i*5-4,j))&&(eu_x08(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x08(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_08=count_08+1; 

            classif(j,:)=[strcloth 0]; 

        elseif ((eu_x09(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x03(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x09(i*5-4,j)>eu_x01(i*5-4,j))... 

                &&(eu_x09(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_09=count_09+1; 

            classif(j,:)=[water 0]; 

        elseif ((eu_x01(i*5-4,j)>eu_x02(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x03(i*5-4,j))... 
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                &&(eu_x01(i*5-4,j)>eu_x04(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x05(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x06(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x07(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x08(i*5-4,j))&&(eu_x01(i*5-4,j)>eu_x09(i*5-4,j))... 

                &&(eu_x01(i*5-4,j)>eu_x10(i*5-4,j))) 

            count_01=count_01+1; 

            classif(j,:)=[cork 0]; 

        elseif (eu_x10(i*5-4,j)==eu_x02(i*5-4,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_02=count_02+1; 

                classif(j,:)=[french weave]; 

            end 

        elseif (eu_x10(i*5-4,j)==eu_x03(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_03=count_03+1; 

                classif(j,:)=[liz weave]; 

            end 

        elseif (eu_x10(i*5-4,j)==eu_x04(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_04=count_04+1; 

                classif(j,:)=[net weave]; 

            end 

        elseif (eu_x10(i*5-4,j)==eu_x05(i*5-4,j)) 
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            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_05=count_05+1; 

                classif(j,:)=[repskin weave]; 

            end 

        elseif (eu_x10(i*5-4,j)==eu_x06(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_06=count_06+1; 

                classif(j,:)=[scloth weave]; 

            end 

        elseif (eu_x10(i*5-4,j)==eu_x07(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_07=count_07+1; 

                classif(j,:)=[straw weave]; 

            end 

        elseif (eu_x10(i*5-4,j)==eu_x08(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_08=count_08+1; 

                classif(j,:)=[strcloth weave]; 
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            end 

        elseif (eu_x10(i*5-4,j)==eu_x09(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_09=count_09+1; 

                classif(j,:)=[water weave]; 

            end 

        elseif (eu_x10(i*5-4,j)==eu_x01(i*5-4,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(j,:)=[weave random_selection]; 

            else 

                count_01=count_01+1; 

                classif(j,:)=[cork weave]; 

            end 

        end 

    end 

    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Weave\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results weave/cork=%4.0f\n',count_01); 

fprintf('Classification results weave/french=%4.0f\n',count_02); 

fprintf('Classification results weave/liz=%4.0f\n',count_03); 

fprintf('Classification results weave/net=%4.0f\n',count_04); 

fprintf('Classification results weave/repskin=%4.0f\n',count_05); 

fprintf('Classification results weave/scloth=%4.0f\n',count_06); 

fprintf('Classification results weave/straw=%4.0f\n',count_07); 

fprintf('Classification results weave/strcloth=%4.0f\n',count_08); 

fprintf('Classification results weave/water=%4.0f\n',count_09); 
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fprintf('Classification results weave/weave=%4.0f\n',count_10); 

% Percentaje of classification 

a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(10,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 

perc(1,10)=count_10*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,10)); 

rec_perc=[rec perc']; 

toc 

 

APPENDIX C2  EUCLIDEAN DISTANCE FUNCTION  
 

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%% 

% Discriminant Function For Multivariate & Multiple Classes % 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%% 

 

% This function calculates the discriminant functions and th threshold using the data matrix and the mean  

function ei_x=eu_fcn(x_data0,mean_data0)         % x_data ~ is a vector from the matrix of coeficients 

                                                            % mean_data ~ is the mean vector  

                                                             

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%                                                            

% This part is used for proof       %                               

% load train_cork.mat               % 

% x_data0=train_cork(1:8,37);       % 

% mean_data0=train_cork(1:8,2);     % 

% cov_data0=train_cork(1:8,21:28);  % 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

 

% euclidean distance classification 
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% Example of how this works 

% But we will use the general case multivariate and multiple classes 

% ei(X)=-(1/2)(X-mi)'(X-mi) 

% ei(X)>=ej(X)  (for all j ----> X element of class i) 

 

% difference of discriminant functions                                                   

ei_x=-0.5*(x_data0-mean_data0)'*(x_data0-mean_data0); 

 

 

 

 
APPENDIX C2  K-NEAREST NEIGHBOR K=3 CLASSIFIER  
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% K-Nearest Neighbor K=3 Classifier % 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% All four Coeficient Classification % 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% KNN K=3 % 

clear 

tic 

% loading the matrices of training & testing samples 

load training_testing_rand_db1.mat 

% load training_testing_rand_haar.mat 

% load training_testing_rand_bior11.mat 

% load training_testing_rand_rbio11.mat 

 

[M N]=size(test_all); 

%%%%%%%%%%%%%%%%%%%%%%%%% 

% X_DATA Classification % 

%%%%%%%%%%%%%%%%%%%%%%%%% 

 



 
 
 
 

 199

% By changing "x_data=..." we can classify any image can be training or 

% testing, so this will wor for any type of data 

 

% Discriminant function for x_data 01_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix (for testing the classifier we will use 24 
for the training samples) 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k);   % by changing x_data we will classify different images 

            mean_01=train_cork(i*4-3:i*4,1); 

            % cov_data1=train_cork(i*4-3:i*4,5:12);     % if using ML classifier as the distance meassure 

            eu_01(i,k)=eu_fcn(x_data,mean_01);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_01=-sort(-eu_01);      % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x01(j*3-2:j*3,:)=eu_01(1:3,:);     % So the minimum distance for the first coefficient matrix is the 
first row 

end 

% Discriminant function for x_data 02_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_02=train_french(i*4-3:i*4,1); 

            % cov_data1=train_repskin(i*4-3:i*4,5:12);    % if using ML classifier as the distance meassure 

            eu_02(i,k)=eu_fcn(x_data,mean_02);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_02=-sort(-eu_02);    % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x02(j*3-2:j*3,:)=eu_02(1:3,:);   % So the minimum distance for the first coefficient matrix is the first 
row 

end 
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% Discriminant function for x_data 03_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_03=train_liz(i*4-3:i*4,1); 

            % cov_data1=train_straw(i*4-3:i*4,5:12);  % if using ML classifier as the distance meassure 

            eu_03(i,k)=eu_fcn(x_data,mean_03);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_03=-sort(-eu_03);    % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x03(j*3-2:j*3,:)=eu_03(1:3,:);   % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 04_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_04=train_net(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_04(i,k)=eu_fcn(x_data,mean_04);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_04=-sort(-eu_04);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x04(j*3-2:j*3,:)=eu_04(1:3,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 05_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 
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        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_05=train_repskin(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_05(i,k)=eu_fcn(x_data,mean_05);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_05=-sort(-eu_05);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x05(j*3-2:j*3,:)=eu_05(1:3,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 06_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_06=train_scloth(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_06(i,k)=eu_fcn(x_data,mean_06);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_06=-sort(-eu_06);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x06(j*3-2:j*3,:)=eu_06(1:3,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 07_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_07=train_straw(i*4-3:i*4,1); 
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            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_07(i,k)=eu_fcn(x_data,mean_07);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_07=-sort(-eu_07);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x07(j*3-2:j*3,:)=eu_07(1:3,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 08_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_08=train_strcloth(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_08(i,k)=eu_fcn(x_data,mean_08);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_08=-sort(-eu_08);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x08(j*3-2:j*3,:)=eu_08(1:3,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 09_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_09=train_water(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_09(i,k)=eu_fcn(x_data,mean_09);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
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        end  

        eu_09=-sort(-eu_09);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x09(j*3-2:j*3,:)=eu_09(1:3,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

% Discriminant function for x_data 10_data 

for j=1:400      % 400 is the length of the testing samples matrix 

    for i=1:24      % 24 is the length of the training samples matrix 

        for k=1:(N-5)  % M by N-5 coefficient matrix 

            x_data=test_all(j*4-3:j*4,5+k); 

            mean_10=train_weave(i*4-3:i*4,1); 

            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 

            eu_10(i,k)=eu_fcn(x_data,mean_10);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 

        end  

        eu_10=-sort(-eu_10);  % We first sort the columns in order to get the minimum distances for each 
vector 

    end                                                               

    eu_x10(j*3-2:j*3,:)=eu_10(1:3,:); % So the minimum distance for the first coefficient matrix is the first 
row 

end 

 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 
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count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 

count_k10=0; 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 
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for j=1:(N-5) % number of training samples 

    for i=1:120  % number of distance calculated to be classified 5 for each 24 vectors equals 120  

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
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                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 



 
 
 
 

 207

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 

        elseif (eu_x01(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french cork]; 

            end 

        elseif (eu_x01(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork liz]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz cork]; 

            end 

        elseif (eu_x01(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork net]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net cork]; 

            end 

        elseif (eu_x01(i,j)==eu_x05(i,j)) 

            random_pick=rand; 
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            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork repskin]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin cork]; 

            end 

        elseif (eu_x01(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth cork]; 

            end 

        elseif (eu_x01(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw cork]; 

            end 

        elseif (eu_x01(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth cork]; 

            end 
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        elseif (eu_x01(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water cork]; 

            end 

        elseif (eu_x01(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave cork]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,1:2)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 
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                count_k02=count_k02+1; 

                results(i_count,1:2)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,1:2)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,1:2)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,1:2)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,1:2)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 
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                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,1:2)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,1:2)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,1:2)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,1:2)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,1:2)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,1:2)=[french cork]; 

                end 

            elseif (count_01==count_03) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,1:2)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,1:2)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,1:2)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,1:2)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,1:2)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,1:2)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,1:2)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,1:2)=[scloth cork]; 
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                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,1:2)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,1:2)=[straw cork]; 

                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,1:2)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,1:2)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,1:2)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,1:2)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,1:2)=[cork weave]; 

                else 
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                    count_k10=count_k10+1;  

                    results(i_count,1:2)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,1:2)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,1:2)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,1:2)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,1:2)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,1:2)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,1:2)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 
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                    results(i_count,1:2)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,1:2)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,1:2)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,1:2)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,1:2)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,1:2)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,1:2)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,1:2)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,1:2)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,1:2)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,1:2)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,1:2)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,1:2)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,1:2)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,1:2)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,1:2)=[scloth liz]; 

                end     
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            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,1:2)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,1:2)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,1:2)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,1:2)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,1:2)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,1:2)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,1:2)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  
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                    results(i_count,1:2)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,1:2)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,1:2)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,1:2)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,1:2)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,1:2)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,1:2)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,1:2)=[net strcloth]; 
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                else 

                    count_k08=count_k08+1; 

                    results(i_count,1:2)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,1:2)=[net water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,1:2)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,1:2)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,1:2)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,1:2)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,1:2)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k05=count_k05+1;  

                    results(i_count,1:2)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,1:2)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,1:2)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,1:2)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,1:2)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,1:2)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,1:2)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,1:2)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,1:2)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,1:2)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,1:2)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,1:2)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,1:2)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,1:2)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,1:2)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,1:2)=[weave scloth]; 
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                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,1:2)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,1:2)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,1:2)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,1:2)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,1:2)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,1:2)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,1:2)=[strcloth water]; 

                else 
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                    count_k09=count_k09+1;  

                    results(i_count,1:2)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,1:2)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,1:2)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,1:2)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,1:2)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Cork\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results cork/cork=%4.0f\n',count_k01); 

fprintf('Classification results cork/french=%4.0f\n',count_k02); 

fprintf('Classification results cork/liz=%4.0f\n',count_k03); 

fprintf('Classification results cork/net=%4.0f\n',count_k04); 

fprintf('Classification results cork/repskin=%4.0f\n',count_k05); 

fprintf('Classification results cork/scloth=%4.0f\n',count_k06); 



 
 
 
 

 224

fprintf('Classification results cork/straw=%4.0f\n',count_k07); 

fprintf('Classification results cork/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results cork/water=%4.0f\n',count_k09); 

fprintf('Classification results cork/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(1,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,1)=count_k01*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,1)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 
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count_k10=0; 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for j=1:(N-5) % number of training samples 

    for i=121:240  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
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                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 
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        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 

        elseif (eu_x02(i,j)==eu_x01(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french cork]; 

            else 
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                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork french]; 

            end 

        elseif (eu_x02(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french liz]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz french]; 

            end 

        elseif (eu_x02(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french net]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net french]; 

            end 

        elseif (eu_x02(i,j)==eu_x05(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french repskin]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin french]; 

            end 

        elseif (eu_x02(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 
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                classif(i,j*2-1:j*2)=[french scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth french]; 

            end 

        elseif (eu_x02(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw french]; 

            end 

        elseif (eu_x02(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth french]; 

            end 

        elseif (eu_x02(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water french]; 

            end 

        elseif (eu_x02(i,j)==eu_x10(i,j)) 

            random_pick=rand; 
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            if random_pick>.5 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave french]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,3:4)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,3:4)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,3:4)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 
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                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,3:4)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,3:4)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,3:4)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,3:4)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,3:4)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 



 
 
 
 

 232

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,3:4)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,3:4)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,3:4)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,3:4)=[french cork]; 

                end 

            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,3:4)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,3:4)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k01=count_k01+1;  

                    results(i_count,3:4)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,3:4)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,3:4)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,3:4)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,3:4)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,3:4)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,3:4)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,3:4)=[straw cork]; 

                end     

            elseif (count_01==count_08) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,3:4)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,3:4)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,3:4)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,3:4)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,3:4)=[cork weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,3:4)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,3:4)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,3:4)=[liz french]; 
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                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,3:4)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,3:4)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,3:4)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,3:4)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 

                    results(i_count,3:4)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,3:4)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,3:4)=[french straw]; 

                else 
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                    count_k07=count_k07+1; 

                    results(i_count,3:4)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,3:4)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,3:4)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,3:4)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,3:4)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,3:4)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,3:4)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  
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                    results(i_count,3:4)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,3:4)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,3:4)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,3:4)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,3:4)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,3:4)=[scloth liz]; 

                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,3:4)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,3:4)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,3:4)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,3:4)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,3:4)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,3:4)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,3:4)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,3:4)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,3:4)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,3:4)=[repskin net]; 

                end     



 
 
 
 

 239

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,3:4)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,3:4)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,3:4)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,3:4)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,3:4)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,3:4)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,3:4)=[net water]; 

                else 

                    count_k09=count_k09+1; 
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                    results(i_count,3:4)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,3:4)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,3:4)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,3:4)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,3:4)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,3:4)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,3:4)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,3:4)=[repskin strcloth]; 
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                else 

                    count_k08=count_k08+1;  

                    results(i_count,3:4)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,3:4)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,3:4)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,3:4)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,3:4)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,3:4)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,3:4)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k06=count_k06+1; 

                    results(i_count,3:4)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,3:4)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,3:4)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,3:4)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,3:4)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,3:4)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,3:4)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,3:4)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,3:4)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,3:4)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,3:4)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,3:4)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,3:4)=[strcloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,3:4)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,3:4)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,3:4)=[weave strcloth]; 
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                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,3:4)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,3:4)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for French\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results french/cork=%4.0f\n',count_k01); 

fprintf('Classification results french/french=%4.0f\n',count_k02); 

fprintf('Classification results french/liz=%4.0f\n',count_k03); 

fprintf('Classification results french/net=%4.0f\n',count_k04); 

fprintf('Classification results french/repskin=%4.0f\n',count_k05); 

fprintf('Classification results french/scloth=%4.0f\n',count_k06); 

fprintf('Classification results french/straw=%4.0f\n',count_k07); 

fprintf('Classification results french/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results french/water=%4.0f\n',count_k09); 

fprintf('Classification results french/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(2,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,2)=count_k02*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,2)); 
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 

count_k10=0; 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 
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weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for j=1:(N-5) % number of training samples 

    for i=241:360  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 
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            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
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                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 

        elseif (eu_x03(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x01(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork liz]; 
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            end 

        elseif (eu_x03(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz net]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x05(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz repskin]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz straw]; 

            else 
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                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water liz]; 

            end 

        elseif (eu_x03(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave liz]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 
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            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,5:6)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,5:6)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,5:6)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,5:6)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 
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                results(i_count,5:6)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,5:6)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,5:6)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,5:6)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,5:6)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 
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                count_k10=count_k10+1; 

                results(i_count,5:6)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,5:6)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,5:6)=[french cork]; 

                end 

            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,5:6)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,5:6)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,5:6)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,5:6)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,5:6)=[cork repskin]; 
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                else 

                    count_k05=count_k05+1; 

                    results(i_count,5:6)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,5:6)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,5:6)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,5:6)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,5:6)=[straw cork]; 

                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,5:6)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,5:6)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k01=count_k01+1;  

                    results(i_count,5:6)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,5:6)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,5:6)=[cork weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,5:6)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,5:6)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,5:6)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,5:6)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,5:6)=[net french]; 

                end  

            elseif (count_02==count_05) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,5:6)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,5:6)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 

                    results(i_count,5:6)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,5:6)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,5:6)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,5:6)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,5:6)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,5:6)=[strcloth french]; 
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                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,5:6)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,5:6)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,5:6)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,5:6)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,5:6)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,5:6)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,5:6)=[liz repskin]; 

                else 
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                    count_k05=count_k05+1; 

                    results(i_count,5:6)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,5:6)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,5:6)=[scloth liz]; 

                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,5:6)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,5:6)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,5:6)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,5:6)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 
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                    results(i_count,5:6)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,5:6)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,5:6)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,5:6)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,5:6)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,5:6)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,5:6)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,5:6)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,5:6)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,5:6)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,5:6)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,5:6)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,5:6)=[net water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,5:6)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,5:6)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,5:6)=[weave net]; 

                end 
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            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,5:6)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,5:6)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,5:6)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,5:6)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,5:6)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,5:6)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,5:6)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 
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                    results(i_count,5:6)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,5:6)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,5:6)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,5:6)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,5:6)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,5:6)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,5:6)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,5:6)=[scloth water]; 
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                else 

                    count_k09=count_k09+1;  

                    results(i_count,5:6)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,5:6)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,5:6)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,5:6)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,5:6)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,5:6)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,5:6)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k07=count_k07+1; 

                    results(i_count,5:6)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,5:6)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,5:6)=[strcloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,5:6)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,5:6)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,5:6)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,5:6)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,5:6)=[weave water]; 

                end         

            end 
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        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Liz\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results liz/cork=%4.0f\n',count_k01); 

fprintf('Classification results liz/french=%4.0f\n',count_k02); 

fprintf('Classification results liz/liz=%4.0f\n',count_k03); 

fprintf('Classification results liz/net=%4.0f\n',count_k04); 

fprintf('Classification results liz/repskin=%4.0f\n',count_k05); 

fprintf('Classification results liz/scloth=%4.0f\n',count_k06); 

fprintf('Classification results liz/straw=%4.0f\n',count_k07); 

fprintf('Classification results liz/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results liz/water=%4.0f\n',count_k09); 

fprintf('Classification results liz/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(3,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,3)=count_k03*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,3)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 
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count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 

count_k10=0; 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 
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% of eu_01. 

for j=1:(N-5)% number of training samples 

    for i=361:480  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
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                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
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                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 

        elseif (eu_x04(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french net]; 

            end 

        elseif (eu_x04(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net liz]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz net]; 

            end 

        elseif (eu_x04(i,j)==eu_x01(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork net]; 

            end 

        elseif (eu_x04(i,j)==eu_x05(i,j)) 
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            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net repskin]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin net]; 

            end 

        elseif (eu_x04(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth net]; 

            end 

        elseif (eu_x04(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw net]; 

            end 

        elseif (eu_x04(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth net]; 
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            end 

        elseif (eu_x04(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water net]; 

            end 

        elseif (eu_x04(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave net]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,7:8)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 
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                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,7:8)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,7:8)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,7:8)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,7:8)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,7:8)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 
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                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,7:8)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,7:8)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,7:8)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,7:8)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,7:8)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,7:8)=[french cork]; 

                end 
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            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,7:8)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,7:8)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,7:8)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,7:8)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,7:8)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,7:8)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,7:8)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 
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                    results(i_count,7:8)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,7:8)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,7:8)=[straw cork]; 

                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,7:8)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,7:8)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,7:8)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,7:8)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,7:8)=[cork weave]; 
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                else 

                    count_k10=count_k10+1;  

                    results(i_count,7:8)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,7:8)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,7:8)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,7:8)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,7:8)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,7:8)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,7:8)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k02=count_k02+1; 

                    results(i_count,7:8)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,7:8)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,7:8)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,7:8)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,7:8)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,7:8)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,7:8)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,7:8)=[water french]; 

                end     

            elseif (count_02==count_10) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,7:8)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,7:8)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,7:8)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,7:8)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,7:8)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,7:8)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,7:8)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,7:8)=[scloth liz]; 
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                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,7:8)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,7:8)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,7:8)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,7:8)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,7:8)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,7:8)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,7:8)=[liz weave]; 

                else 
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                    count_k10=count_k10+1;  

                    results(i_count,7:8)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,7:8)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,7:8)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,7:8)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,7:8)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,7:8)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,7:8)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  
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                    results(i_count,7:8)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,7:8)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,7:8)=[net water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,7:8)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,7:8)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,7:8)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,7:8)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,7:8)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,7:8)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,7:8)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,7:8)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,7:8)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,7:8)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,7:8)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,7:8)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,7:8)=[weave repskin]; 

                end 
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            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,7:8)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,7:8)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,7:8)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,7:8)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,7:8)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,7:8)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,7:8)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  
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                    results(i_count,7:8)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,7:8)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,7:8)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,7:8)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,7:8)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,7:8)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,7:8)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,7:8)=[strcloth water]; 
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                else 

                    count_k09=count_k09+1;  

                    results(i_count,7:8)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,7:8)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,7:8)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,7:8)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,7:8)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Net\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results net/cork=%4.0f\n',count_k01); 

fprintf('Classification results net/french=%4.0f\n',count_k02); 

fprintf('Classification results net/liz=%4.0f\n',count_k03); 

fprintf('Classification results net/net=%4.0f\n',count_k04); 

fprintf('Classification results net/repskin=%4.0f\n',count_k05); 
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fprintf('Classification results net/scloth=%4.0f\n',count_k06); 

fprintf('Classification results net/straw=%4.0f\n',count_k07); 

fprintf('Classification results net/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results net/water=%4.0f\n',count_k09); 

fprintf('Classification results net/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(4,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,4)=count_k04*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,4)); 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 
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count_k09=0; 

count_k10=0; 

 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for j=1:(N-5)% number of training samples 

    for i=481:600  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 
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            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 
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            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 

        elseif (eu_x05(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_05=count_05+1; 
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                classif(i,j*2-1:j*2)=[repskin french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin liz]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin net]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x01(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x06(i,j)) 

            random_pick=rand; 
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            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth repskin]; 

            end 

        elseif (eu_x05(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water repskin]; 

            end 
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        elseif (eu_x05(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave repskin]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,9:10)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,9:10)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,9:10)=[liz 0]; 
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            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,9:10)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,9:10)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,9:10)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,9:10)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 
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                results(i_count,9:10)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,9:10)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,9:10)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,9:10)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,9:10)=[french cork]; 

                end 

            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,9:10)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,9:10)=[liz cork]; 

                end 

            elseif (count_01==count_04) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,9:10)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,9:10)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,9:10)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,9:10)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,9:10)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,9:10)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,9:10)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,9:10)=[straw cork]; 
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                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,9:10)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,9:10)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,9:10)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,9:10)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,9:10)=[cork weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,9:10)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,9:10)=[french liz]; 

                else 
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                    count_k03=count_k03+1;  

                    results(i_count,9:10)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,9:10)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,9:10)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,9:10)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,9:10)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 

                    results(i_count,9:10)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,9:10)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  
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                    results(i_count,9:10)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,9:10)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,9:10)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,9:10)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,9:10)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,9:10)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,9:10)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,9:10)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,9:10)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,9:10)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,9:10)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,9:10)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,9:10)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,9:10)=[scloth liz]; 

                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,9:10)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,9:10)=[straw liz]; 

                end     
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            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,9:10)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,9:10)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,9:10)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,9:10)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,9:10)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,9:10)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,9:10)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 
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                    results(i_count,9:10)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,9:10)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,9:10)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,9:10)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,9:10)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,9:10)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,9:10)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,9:10)=[net water]; 
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                else 

                    count_k09=count_k09+1; 

                    results(i_count,9:10)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,9:10)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,9:10)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,9:10)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,9:10)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,9:10)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,9:10)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k05=count_k05+1; 

                    results(i_count,9:10)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,9:10)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,9:10)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,9:10)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,9:10)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,9:10)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,9:10)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,9:10)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 



 
 
 
 

 304

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,9:10)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,9:10)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,9:10)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,9:10)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,9:10)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,9:10)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,9:10)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,9:10)=[strcloth straw]; 
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                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,9:10)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,9:10)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,9:10)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,9:10)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,9:10)=[strcloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,9:10)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,9:10)=[strcloth weave]; 

                else 
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                    count_k10=count_k10+1;  

                    results(i_count,9:10)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,9:10)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,9:10)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Repskin\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results repskin/cork=%4.0f\n',count_k01); 

fprintf('Classification results repskin/french=%4.0f\n',count_k02); 

fprintf('Classification results repskin/liz=%4.0f\n',count_k03); 

fprintf('Classification results repskin/net=%4.0f\n',count_k04); 

fprintf('Classification results repskin/repskin=%4.0f\n',count_k05); 

fprintf('Classification results repskin/scloth=%4.0f\n',count_k06); 

fprintf('Classification results repskin/straw=%4.0f\n',count_k07); 

fprintf('Classification results repskin/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results repskin/water=%4.0f\n',count_k09); 

fprintf('Classification results repskin/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(5,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
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perc(1,5)=count_k05*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,5)); 

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 

count_k10=0; 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 
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straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for j=1:(N-5)% number of training samples 

    for i=601:720  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
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                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
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                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 

        elseif (eu_x06(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french scloth]; 

            end 

        elseif (eu_x06(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth liz]; 
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            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz scloth]; 

            end 

        elseif (eu_x06(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth net]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net scloth]; 

            end 

        elseif (eu_x06(i,j)==eu_x05(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth repskin]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin scloth]; 

            end 

        elseif (eu_x06(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork scloth]; 

            end 

        elseif (eu_x06(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 
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                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw scloth]; 

            end 

        elseif (eu_x06(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth scloth]; 

            end 

        elseif (eu_x06(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water scloth]; 

            end 

        elseif (eu_x06(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave scloth]; 

            end 

        end 
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        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,11:12)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,11:12)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,11:12)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,11:12)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 
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                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,11:12)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,11:12)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,11:12)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,11:12)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,11:12)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 
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                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,11:12)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,11:12)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,11:12)=[french cork]; 

                end 

            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,11:12)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,11:12)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,11:12)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,11:12)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,11:12)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,11:12)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,11:12)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,11:12)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,11:12)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,11:12)=[straw cork]; 

                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,11:12)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,11:12)=[strcloth cork]; 

                end     
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            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,11:12)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,11:12)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,11:12)=[cork weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,11:12)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,11:12)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,11:12)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,11:12)=[french net]; 

                else 

                    count_k04=count_k04+1;  
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                    results(i_count,11:12)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,11:12)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,11:12)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 

                    results(i_count,11:12)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,11:12)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,11:12)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,11:12)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,11:12)=[french strcloth]; 
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                else 

                    count_k08=count_k08+1;  

                    results(i_count,11:12)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,11:12)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,11:12)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,11:12)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,11:12)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,11:12)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,11:12)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k03=count_k03+1;  

                    results(i_count,11:12)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,11:12)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,11:12)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,11:12)=[scloth liz]; 

                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,11:12)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,11:12)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,11:12)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,11:12)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,11:12)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,11:12)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,11:12)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,11:12)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,11:12)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,11:12)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,11:12)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,11:12)=[scloth net]; 
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                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,11:12)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,11:12)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,11:12)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,11:12)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,11:12)=[net water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,11:12)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,11:12)=[net weave]; 

                else 
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                    count_k10=count_k10+1; 

                    results(i_count,11:12)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,11:12)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,11:12)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,11:12)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,11:12)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,11:12)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,11:12)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 
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                    results(i_count,11:12)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,11:12)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,11:12)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,11:12)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,11:12)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,11:12)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,11:12)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,11:12)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,11:12)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,11:12)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,11:12)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,11:12)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,11:12)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,11:12)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,11:12)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,11:12)=[water straw]; 

                end     
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            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,11:12)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,11:12)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,11:12)=[strcloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,11:12)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,11:12)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,11:12)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,11:12)=[water weave]; 

                else 

                    count_k10=count_k10+1;  
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                    results(i_count,11:12)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Scloth\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results scloth/cork=%4.0f\n',count_k01); 

fprintf('Classification results scloth/french=%4.0f\n',count_k02); 

fprintf('Classification results scloth/liz=%4.0f\n',count_k03); 

fprintf('Classification results scloth/net=%4.0f\n',count_k04); 

fprintf('Classification results scloth/repskin=%4.0f\n',count_k05); 

fprintf('Classification results scloth/scloth=%4.0f\n',count_k06); 

fprintf('Classification results scloth/straw=%4.0f\n',count_k07); 

fprintf('Classification results scloth/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results scloth/water=%4.0f\n',count_k09); 

fprintf('Classification results scloth/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(6,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,6)=count_k06*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,6)); 

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 



 
 
 
 

 328

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 

count_k10=0; 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
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% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for j=1:(N-5)% number of training samples 

    for i=721:840  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 
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            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
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                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 

        elseif (eu_x07(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french straw]; 

            end 

        elseif (eu_x07(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw liz]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz straw]; 

            end 

        elseif (eu_x07(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw net]; 

            else 
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                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net straw]; 

            end 

        elseif (eu_x07(i,j)==eu_x05(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw repskin]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin straw]; 

            end 

        elseif (eu_x07(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth straw]; 

            end 

        elseif (eu_x07(i,j)==eu_x01(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork straw]; 

            end 

        elseif (eu_x07(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 
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                classif(i,j*2-1:j*2)=[straw strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth straw]; 

            end 

        elseif (eu_x07(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw water]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water straw]; 

            end 

        elseif (eu_x07(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave straw]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

           count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,13:14)=[cork 0]; 



 
 
 
 

 334

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,13:14)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,13:14)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,13:14)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,13:14)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 
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                results(i_count,13:14)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,13:14)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,13:14)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,13:14)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,13:14)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,13:14)=[cork french]; 
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                else 

                    count_k02=count_k02+1;  

                    results(i_count,13:14)=[french cork]; 

                end 

            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,13:14)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,13:14)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,13:14)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,13:14)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,13:14)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,13:14)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k01=count_k01+1;  

                    results(i_count,13:14)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,13:14)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,13:14)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,13:14)=[straw cork]; 

                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,13:14)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,13:14)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,13:14)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,13:14)=[water cork]; 

                end     

            elseif (count_01==count_10) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,13:14)=[cork weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,13:14)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,13:14)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,13:14)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,13:14)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,13:14)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,13:14)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,13:14)=[repskin french]; 
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                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 

                    results(i_count,13:14)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,13:14)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,13:14)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,13:14)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,13:14)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,13:14)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,13:14)=[french water]; 

                else 
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                    count_k09=count_k09+1; 

                    results(i_count,13:14)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,13:14)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,13:14)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,13:14)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,13:14)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,13:14)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,13:14)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  
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                    results(i_count,13:14)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,13:14)=[scloth liz]; 

                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,13:14)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,13:14)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,13:14)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,13:14)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,13:14)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,13:14)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,13:14)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,13:14)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,13:14)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,13:14)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,13:14)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,13:14)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,13:14)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,13:14)=[straw net]; 

                end     
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            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,13:14)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,13:14)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,13:14)=[net water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,13:14)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,13:14)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,13:14)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,13:14)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 
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                    results(i_count,13:14)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,13:14)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,13:14)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,13:14)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,13:14)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,13:14)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,13:14)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,13:14)=[repskin weave]; 
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                else 

                    count_k10=count_k10+1; 

                    results(i_count,13:14)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,13:14)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,13:14)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,13:14)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,13:14)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,13:14)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,13:14)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k06=count_k06+1; 

                    results(i_count,13:14)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,13:14)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,13:14)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,13:14)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,13:14)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,13:14)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,13:14)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,13:14)=[weave straw]; 

                end 

            elseif (count_08==count_09) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,13:14)=[strcloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,13:14)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,13:14)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,13:14)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,13:14)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,13:14)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Straw\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results straw/cork=%4.0f\n',count_k01); 
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fprintf('Classification results straw/french=%4.0f\n',count_k02); 

fprintf('Classification results straw/liz=%4.0f\n',count_k03); 

fprintf('Classification results straw/net=%4.0f\n',count_k04); 

fprintf('Classification results straw/repskin=%4.0f\n',count_k05); 

fprintf('Classification results straw/scloth=%4.0f\n',count_k06); 

fprintf('Classification results straw/straw=%4.0f\n',count_k07); 

fprintf('Classification results straw/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results straw/water=%4.0f\n',count_k09); 

fprintf('Classification results straw/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(7,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,7)=count_k07*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,7)); 

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 
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count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 

count_k10=0; 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for j=1:(N-5)% number of training samples 

    for i=841:960  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
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                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
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                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 
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        elseif (eu_x08(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french strcloth]; 

            end 

        elseif (eu_x08(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth liz]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz strcloth]; 

            end 

        elseif (eu_x08(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth net]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net strcloth]; 

            end 

        elseif (eu_x08(i,j)==eu_x05(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth repskin]; 

            else 

                count_05=count_05+1; 
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                classif(i,j*2-1:j*2)=[repskin strcloth]; 

            end 

        elseif (eu_x08(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth strcloth]; 

            end 

        elseif (eu_x08(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw strcloth]; 

            end 

        elseif (eu_x08(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork strcloth]; 

            end 

        elseif (eu_x08(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth water]; 
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            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water strcloth]; 

            end 

        elseif (eu_x08(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth weave]; 

            else 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave strcloth]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,15:16)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,15:16)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 
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                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,15:16)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,15:16)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,15:16)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,15:16)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,15:16)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 
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                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,15:16)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,15:16)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,15:16)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,15:16)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,15:16)=[french cork]; 

                end 

            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,15:16)=[cork liz]; 

                else 
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                    count_k03=count_k03+1;  

                    results(i_count,15:16)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,15:16)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,15:16)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,15:16)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,15:16)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,15:16)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,15:16)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  
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                    results(i_count,15:16)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,15:16)=[straw cork]; 

                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,15:16)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,15:16)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,15:16)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,15:16)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,15:16)=[cork weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,15:16)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,15:16)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,15:16)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,15:16)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,15:16)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,15:16)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,15:16)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 

                    results(i_count,15:16)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,15:16)=[scloth french]; 

                end     
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            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,15:16)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,15:16)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,15:16)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,15:16)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,15:16)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,15:16)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,15:16)=[french weave]; 

                else 

                    count_k10=count_k10+1;  
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                    results(i_count,15:16)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,15:16)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,15:16)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,15:16)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,15:16)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,15:16)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,15:16)=[scloth liz]; 

                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,15:16)=[liz straw]; 
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                else 

                    count_k07=count_k07+1;  

                    results(i_count,15:16)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,15:16)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,15:16)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,15:16)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,15:16)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,15:16)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,15:16)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k04=count_k04+1;  

                    results(i_count,15:16)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,15:16)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,15:16)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,15:16)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,15:16)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,15:16)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,15:16)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,15:16)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,15:16)=[net water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,15:16)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,15:16)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,15:16)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,15:16)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,15:16)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,15:16)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,15:16)=[straw repskin]; 
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                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,15:16)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,15:16)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,15:16)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,15:16)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,15:16)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,15:16)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,15:16)=[scloth straw]; 

                else 
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                    count_k07=count_k07+1;  

                    results(i_count,15:16)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,15:16)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,15:16)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,15:16)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,15:16)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,15:16)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,15:16)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  
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                    results(i_count,15:16)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,15:16)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,15:16)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,15:16)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,15:16)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,15:16)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,15:16)=[strcloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,15:16)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,15:16)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,15:16)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,15:16)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,15:16)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Strcloth\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results strcloth/cork=%4.0f\n',count_k01); 

fprintf('Classification results strcloth/french=%4.0f\n',count_k02); 

fprintf('Classification results strcloth/liz=%4.0f\n',count_k03); 

fprintf('Classification results strcloth/net=%4.0f\n',count_k04); 

fprintf('Classification results strcloth/repskin=%4.0f\n',count_k05); 

fprintf('Classification results strcloth/scloth=%4.0f\n',count_k06); 

fprintf('Classification results strcloth/straw=%4.0f\n',count_k07); 

fprintf('Classification results strcloth/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results strcloth/water=%4.0f\n',count_k09); 

fprintf('Classification results strcloth/weave=%4.0f\n',count_k10); 

% Percentaje of classification 
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a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(8,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,8)=count_k08*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,8)); 

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 

count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 

count_k10=0; 

% Data classified  

cork=1; 

french=2; 
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liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 

i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for j=1:(N-5)% number of training samples 

    for i=961:1080  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 
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            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 

                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
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                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[weave 0]; 

        elseif (eu_x09(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water french]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french water]; 

            end 

        elseif (eu_x09(i,j)==eu_x03(i,j)) 
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            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water liz]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz water]; 

            end 

        elseif (eu_x09(i,j)==eu_x04(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water net]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net water]; 

            end 

        elseif (eu_x09(i,j)==eu_x05(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water repskin]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin water]; 

            end 

        elseif (eu_x09(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water scloth]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth water]; 
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            end 

        elseif (eu_x09(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water straw]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw water]; 

            end 

        elseif (eu_x09(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water strcloth]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth water]; 

            end 

        elseif (eu_x09(i,j)==eu_x01(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water cork]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork water]; 

            end 

        elseif (eu_x09(i,j)==eu_x10(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water weave]; 

            else 
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                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave water]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 

                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,17:18)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,17:18)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,17:18)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 
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                results(i_count,17:18)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,17:18)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 

                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,17:18)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,17:18)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,17:18)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 
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                count_k09=count_k09+1; 

                results(i_count,17:18)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,17:18)=[weave 0]; 

            elseif (count_01==count_02) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,17:18)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,17:18)=[french cork]; 

                end 

            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,17:18)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,17:18)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,17:18)=[cork net]; 

                else 

                    count_k04=count_k04+1; 
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                    results(i_count,17:18)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,17:18)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,17:18)=[repskin cork]; 

                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,17:18)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,17:18)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,17:18)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,17:18)=[straw cork]; 

                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,17:18)=[cork strcloth]; 
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                else 

                    count_k08=count_k08+1;  

                    results(i_count,17:18)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,17:18)=[cork water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,17:18)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,17:18)=[cork weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,17:18)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,17:18)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,17:18)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 



 
 
 
 

 380

                    count_k02=count_k02+1;  

                    results(i_count,17:18)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,17:18)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,17:18)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,17:18)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 

                    results(i_count,17:18)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,17:18)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,17:18)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,17:18)=[straw french]; 

                end     

            elseif (count_02==count_08) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,17:18)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,17:18)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,17:18)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,17:18)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,17:18)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,17:18)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,17:18)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,17:18)=[net liz]; 
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                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,17:18)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,17:18)=[repskin liz]; 

                end     

            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,17:18)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,17:18)=[scloth liz]; 

                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,17:18)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,17:18)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,17:18)=[liz strcloth]; 

                else 
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                    count_k08=count_k08+1; 

                    results(i_count,17:18)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,17:18)=[liz water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,17:18)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,17:18)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,17:18)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,17:18)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,17:18)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  
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                    results(i_count,17:18)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,17:18)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,17:18)=[net straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,17:18)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,17:18)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,17:18)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,17:18)=[net water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,17:18)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,17:18)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,17:18)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,17:18)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,17:18)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,17:18)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,17:18)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,17:18)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,17:18)=[strcloth repskin]; 

                end     
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            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,17:18)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,17:18)=[water repskin]; 

                end     

            elseif (count_05==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,17:18)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,17:18)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,17:18)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,17:18)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,17:18)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  
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                    results(i_count,17:18)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,17:18)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,17:18)=[water scloth]; 

                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,17:18)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,17:18)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,17:18)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,17:18)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,17:18)=[straw water]; 
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                else 

                    count_k09=count_k09+1; 

                    results(i_count,17:18)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,17:18)=[straw weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,17:18)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,17:18)=[strcloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,17:18)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,17:18)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,17:18)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k09=count_k09+1;  

                    results(i_count,17:18)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,17:18)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 

end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Water\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results water/cork=%4.0f\n',count_k01); 

fprintf('Classification results water/french=%4.0f\n',count_k02); 

fprintf('Classification results water/liz=%4.0f\n',count_k03); 

fprintf('Classification results water/net=%4.0f\n',count_k04); 

fprintf('Classification results water/repskin=%4.0f\n',count_k05); 

fprintf('Classification results water/scloth=%4.0f\n',count_k06); 

fprintf('Classification results water/straw=%4.0f\n',count_k07); 

fprintf('Classification results water/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results water/water=%4.0f\n',count_k09); 

fprintf('Classification results water/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(9,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,9)=count_k09*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,9)); 

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

% Classification process % 
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count_01=0; 

count_02=0; 

count_03=0; 

count_04=0; 

count_05=0; 

count_06=0; 

count_07=0; 

count_08=0; 

count_09=0; 

count_10=0; 

 

count_k01=0; 

count_k02=0; 

count_k03=0; 

count_k04=0; 

count_k05=0; 

count_k06=0; 

count_k07=0; 

count_k08=0; 

count_k09=0; 

count_k10=0; 

% Data classified  

cork=1; 

french=2; 

liz=3; 

net=4; 

repskin=5; 

scloth=6; 

straw=7; 

strcloth=8; 

water=9; 

weave=10; 

random_selection=11; 

count_times=0; 
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i_count=0; 

% the only thing that is going to change according to what we are 

% classifying is the first element of the array:  

% i.e. classif(j,:)=["cork" cork]; only change the part between " " 

 

% Depending on which class is going to be classified we must change the 

% first "if" below, instead of eu_x01 be compared with every single eu_x we 

% must change it for example if is french class it should be eu_02 instead 

% of eu_01. 

for j=1:(N-5)% number of training samples 

    for i=1081:1200  % number of vectors for each coefficient matrix to be classified 

        count_times=count_times+1;  % thi is to count ech 5 times to classify 

        if ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 

                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 

                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 

                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 

                &&(eu_x10(i,j)>eu_x01(i,j))) 

            count_10=count_10+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 

                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 

                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 

                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 

                &&(eu_x02(i,j)>eu_x10(i,j))) 

            count_02=count_02+1; 

            classif(i,j*2-1:j*2)=[french 0]; 

        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 

                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 

                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 

                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 

                &&(eu_x03(i,j)>eu_x10(i,j))) 

            count_03=count_03+1; 

            classif(i,j*2-1:j*2)=[liz 0]; 

        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
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                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 

                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 

                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 

                &&(eu_x04(i,j)>eu_x10(i,j))) 

            count_04=count_04+1; 

            classif(i,j*2-1:j*2)=[net 0]; 

        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 

                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 

                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 

                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 

                &&(eu_x05(i,j)>eu_x10(i,j))) 

            count_05=count_05+1; 

            classif(i,j*2-1:j*2)=[repskin 0]; 

        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 

                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 

                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 

                &&(eu_x06(i,j)>eu_x10(i,j))) 

            count_06=count_06+1; 

            classif(i,j*2-1:j*2)=[scloth 0]; 

        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 

                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 

                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 

                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 

                &&(eu_x07(i,j)>eu_x10(i,j))) 

            count_07=count_07+1; 

            classif(i,j*2-1:j*2)=[straw 0]; 

        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 

                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 

                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 

                &&(eu_x08(i,j)>eu_x10(i,j))) 

            count_08=count_08+1; 

            classif(i,j*2-1:j*2)=[strcloth 0]; 
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        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 

                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 

                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 

                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 

                &&(eu_x09(i,j)>eu_x10(i,j))) 

            count_09=count_09+1; 

            classif(i,j*2-1:j*2)=[water 0]; 

        elseif ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 

                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 

                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 

                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 

                &&(eu_x01(i,j)>eu_x10(i,j))) 

            count_01=count_01+1; 

            classif(i,j*2-1:j*2)=[cork 0]; 

        elseif (eu_x10(i,j)==eu_x02(i,j)) 

            random_pick=rand;           % We use rand to let random selection when  

            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_02=count_02+1; 

                classif(i,j*2-1:j*2)=[french weave]; 

            end 

        elseif (eu_x10(i,j)==eu_x03(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_03=count_03+1; 

                classif(i,j*2-1:j*2)=[liz weave]; 

            end 

        elseif (eu_x10(i,j)==eu_x04(i,j)) 

            random_pick=rand; 
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            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_04=count_04+1; 

                classif(i,j*2-1:j*2)=[net weave]; 

            end 

        elseif (eu_x10(i,j)==eu_x05(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_05=count_05+1; 

                classif(i,j*2-1:j*2)=[repskin weave]; 

            end 

        elseif (eu_x10(i,j)==eu_x06(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_06=count_06+1; 

                classif(i,j*2-1:j*2)=[scloth weave]; 

            end 

        elseif (eu_x10(i,j)==eu_x07(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_07=count_07+1; 

                classif(i,j*2-1:j*2)=[straw weave]; 

            end 
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        elseif (eu_x10(i,j)==eu_x08(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_08=count_08+1; 

                classif(i,j*2-1:j*2)=[strcloth weave]; 

            end 

        elseif (eu_x10(i,j)==eu_x09(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_09=count_09+1; 

                classif(i,j*2-1:j*2)=[water weave]; 

            end 

        elseif (eu_x10(i,j)==eu_x01(i,j)) 

            random_pick=rand; 

            if random_pick>.5 

                count_10=count_10+1; 

                classif(i,j*2-1:j*2)=[weave random_selection]; 

            else 

                count_01=count_01+1; 

                classif(i,j*2-1:j*2)=[cork weave]; 

            end 

        end 

        if (count_times==3)     % Classification of K Nearest Neighborhood 

            count_times=0; 

            i_count=i_count+1; 

            if ((count_01>count_02)&&(count_01>count_03)... 

                &&(count_01>count_04)&&(count_01>count_05)... 

                &&(count_01>count_06)&&(count_01>count_07)... 
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                &&(count_01>count_08)&&(count_01>count_09)... 

                &&(count_01>count_10)) 

                count_k01=count_k01+1; 

                results(i_count,19:20)=[cork 0]; 

            elseif ((count_02>count_01)&&(count_02>count_03)... 

                &&(count_02>count_04)&&(count_02>count_05)... 

                &&(count_02>count_06)&&(count_02>count_07)... 

                &&(count_02>count_08)&&(count_02>count_09)... 

                &&(count_02>count_10)) 

                count_k02=count_k02+1; 

                results(i_count,19:20)=[french 0]; 

            elseif ((count_03>count_02)&&(count_03>count_01)... 

                &&(count_03>count_04)&&(count_03>count_05)... 

                &&(count_03>count_06)&&(count_03>count_07)... 

                &&(count_03>count_08)&&(count_03>count_09)... 

                &&(count_03>count_10)) 

                count_k03=count_k03+1; 

                results(i_count,19:20)=[liz 0]; 

            elseif ((count_04>count_02)&&(count_04>count_03)... 

                &&(count_04>count_01)&&(count_04>count_05)... 

                &&(count_04>count_06)&&(count_04>count_07)... 

                &&(count_04>count_08)&&(count_04>count_09)... 

                &&(count_04>count_10)) 

                count_k04=count_k04+1; 

                results(i_count,19:20)=[net 0]; 

            elseif ((count_05>count_02)&&(count_05>count_03)... 

                &&(count_05>count_04)&&(count_05>count_01)... 

                &&(count_05>count_06)&&(count_05>count_07)... 

                &&(count_05>count_08)&&(count_05>count_09)... 

                &&(count_05>count_10)) 

                count_k05=count_k05+1; 

                results(i_count,19:20)=[repskin 0]; 

            elseif ((count_06>count_02)&&(count_06>count_03)... 

                &&(count_06>count_04)&&(count_06>count_05)... 
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                &&(count_06>count_01)&&(count_06>count_07)... 

                &&(count_06>count_08)&&(count_06>count_09)... 

                &&(count_06>count_10)) 

                count_k06=count_k06+1; 

                results(i_count,19:20)=[scloth 0]; 

            elseif ((count_07>count_02)&&(count_07>count_03)... 

                &&(count_07>count_04)&&(count_07>count_05)... 

                &&(count_07>count_06)&&(count_07>count_01)... 

                &&(count_07>count_08)&&(count_07>count_09)... 

                &&(count_07>count_10)) 

                count_k07=count_k07+1; 

                results(i_count,19:20)=[straw 0]; 

            elseif ((count_08>count_02)&&(count_08>count_03)... 

                &&(count_08>count_04)&&(count_08>count_05)... 

                &&(count_08>count_06)&&(count_08>count_07)... 

                &&(count_08>count_01)&&(count_08>count_09)... 

                &&(count_08>count_10)) 

                count_k08=count_k08+1; 

                results(i_count,19:20)=[strcloth 0]; 

            elseif ((count_09>count_02)&&(count_09>count_03)... 

                &&(count_09>count_04)&&(count_09>count_05)... 

                &&(count_09>count_06)&&(count_09>count_07)... 

                &&(count_09>count_08)&&(count_09>count_01)... 

                &&(count_09>count_10)) 

                count_k09=count_k09+1; 

                results(i_count,19:20)=[water 0]; 

            elseif ((count_10>count_02)&&(count_10>count_03)... 

                &&(count_10>count_04)&&(count_10>count_05)... 

                &&(count_10>count_06)&&(count_10>count_07)... 

                &&(count_10>count_08)&&(count_10>count_09)... 

                &&(count_10>count_01)) 

                count_k10=count_k10+1; 

                results(i_count,19:20)=[weave 0]; 

            elseif (count_01==count_02) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1; 

                    results(i_count,19:20)=[cork french]; 

                else 

                    count_k02=count_k02+1;  

                    results(i_count,19:20)=[french cork]; 

                end 

            elseif (count_01==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,19:20)=[cork liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,19:20)=[liz cork]; 

                end 

            elseif (count_01==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,19:20)=[cork net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,19:20)=[net cork]; 

                end  

            elseif (count_01==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,19:20)=[cork repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,19:20)=[repskin cork]; 
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                end     

            elseif (count_01==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,19:20)=[cork scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,19:20)=[scloth cork]; 

                end     

            elseif (count_01==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,19:20)=[cork straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,19:20)=[straw cork]; 

                end     

            elseif (count_01==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,19:20)=[cork strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,19:20)=[strcloth cork]; 

                end     

            elseif (count_01==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,19:20)=[cork water]; 

                else 
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                    count_k09=count_k09+1; 

                    results(i_count,19:20)=[water cork]; 

                end     

            elseif (count_01==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k01=count_k01+1;  

                    results(i_count,19:20)=[cork weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,19:20)=[weave cork]; 

                end     

             elseif (count_02==count_03) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,19:20)=[french liz]; 

                else 

                    count_k03=count_k03+1;  

                    results(i_count,19:20)=[liz french]; 

                end 

            elseif (count_02==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,19:20)=[french net]; 

                else 

                    count_k04=count_k04+1;  

                    results(i_count,19:20)=[net french]; 

                end  

            elseif (count_02==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  
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                    results(i_count,19:20)=[french repskin]; 

                else 

                    count_k05=count_k05+1;  

                    results(i_count,19:20)=[repskin french]; 

                end     

            elseif (count_02==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1; 

                    results(i_count,19:20)=[french scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,19:20)=[scloth french]; 

                end     

            elseif (count_02==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,19:20)=[french straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,19:20)=[straw french]; 

                end     

            elseif (count_02==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,19:20)=[french strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,19:20)=[strcloth french]; 

                end     

            elseif (count_02==count_09) 

                random_pick=rand; 
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                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,19:20)=[french water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,19:20)=[water french]; 

                end     

            elseif (count_02==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k02=count_k02+1;  

                    results(i_count,19:20)=[french weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,19:20)=[weave french]; 

                end 

            elseif (count_03==count_04) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,19:20)=[liz net]; 

                else 

                    count_k04=count_k04+1; 

                    results(i_count,19:20)=[net liz]; 

                end  

            elseif (count_03==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,19:20)=[liz repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,19:20)=[repskin liz]; 

                end     
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            elseif (count_03==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,19:20)=[liz scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,19:20)=[scloth liz]; 

                end     

            elseif (count_03==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,19:20)=[liz straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,19:20)=[straw liz]; 

                end     

            elseif (count_03==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,19:20)=[liz strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,19:20)=[strcloth liz]; 

                end     

            elseif (count_03==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1; 

                    results(i_count,19:20)=[liz water]; 

                else 

                    count_k09=count_k09+1; 
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                    results(i_count,19:20)=[water liz]; 

                end     

            elseif (count_03==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k03=count_k03+1;  

                    results(i_count,19:20)=[liz weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,19:20)=[weave liz]; 

                end 

            elseif (count_04==count_05) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,19:20)=[net repskin]; 

                else 

                    count_k05=count_k05+1; 

                    results(i_count,19:20)=[repskin net]; 

                end     

            elseif (count_04==count_06) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,19:20)=[net scloth]; 

                else 

                    count_k06=count_k06+1;  

                    results(i_count,19:20)=[scloth net]; 

                end     

            elseif (count_04==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,19:20)=[net straw]; 
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                else 

                    count_k07=count_k07+1;  

                    results(i_count,19:20)=[straw net]; 

                end     

            elseif (count_04==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,19:20)=[net strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,19:20)=[strcloth net]; 

                end     

            elseif (count_04==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,19:20)=[net water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,19:20)=[water net]; 

                end     

            elseif (count_04==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k04=count_k04+1;  

                    results(i_count,19:20)=[net weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,19:20)=[weave net]; 

                end 

            elseif (count_05==count_06) 

                random_pick=rand; 

                if random_pick>.5 
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                    count_k05=count_k05+1; 

                    results(i_count,19:20)=[repskin scloth]; 

                else 

                    count_k06=count_k06+1; 

                    results(i_count,19:20)=[scloth repskin]; 

                end     

            elseif (count_05==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1;  

                    results(i_count,19:20)=[repskin straw]; 

                else 

                    count_k07=count_k07+1; 

                    results(i_count,19:20)=[straw repskin]; 

                end     

            elseif (count_05==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,19:20)=[repskin strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,19:20)=[strcloth repskin]; 

                end     

            elseif (count_05==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,19:20)=[repskin water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,19:20)=[water repskin]; 

                end     

            elseif (count_05==count_10) 
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                random_pick=rand; 

                if random_pick>.5 

                    count_k05=count_k05+1; 

                    results(i_count,19:20)=[repskin weave]; 

                else 

                    count_k10=count_k10+1; 

                    results(i_count,19:20)=[weave repskin]; 

                end 

            elseif (count_06==count_07) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1;  

                    results(i_count,19:20)=[scloth straw]; 

                else 

                    count_k07=count_k07+1;  

                    results(i_count,19:20)=[straw scloth]; 

                end     

            elseif (count_06==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,19:20)=[scloth strcloth]; 

                else 

                    count_k08=count_k08+1;  

                    results(i_count,19:20)=[strcloth scloth]; 

                end     

            elseif (count_06==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,19:20)=[scloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,19:20)=[water scloth]; 
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                end     

            elseif (count_06==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k06=count_k06+1; 

                    results(i_count,19:20)=[scloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,19:20)=[weave scloth]; 

                end 

                elseif (count_07==count_08) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1;  

                    results(i_count,19:20)=[straw strcloth]; 

                else 

                    count_k08=count_k08+1; 

                    results(i_count,19:20)=[strcloth straw]; 

                end     

            elseif (count_07==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,19:20)=[straw water]; 

                else 

                    count_k09=count_k09+1; 

                    results(i_count,19:20)=[water straw]; 

                end     

            elseif (count_07==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k07=count_k07+1; 

                    results(i_count,19:20)=[straw weave]; 

                else 
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                    count_k10=count_k10+1;  

                    results(i_count,19:20)=[weave straw]; 

                end 

            elseif (count_08==count_09) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,19:20)=[strcloth water]; 

                else 

                    count_k09=count_k09+1;  

                    results(i_count,19:20)=[water strcloth]; 

                end     

            elseif (count_08==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k08=count_k08+1;  

                    results(i_count,19:20)=[strcloth weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,19:20)=[weave strcloth]; 

                end     

            elseif (count_09==count_10) 

                random_pick=rand; 

                if random_pick>.5 

                    count_k09=count_k09+1;  

                    results(i_count,19:20)=[water weave]; 

                else 

                    count_k10=count_k10+1;  

                    results(i_count,19:20)=[weave water]; 

                end         

            end 

        end 

    end 

    % results(i*4-3:i*4,:)=classif; % this part is going to be used for fusion 
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end 

fprintf('\n\nResults for Approximation Coefficients of Training Samples for Weave\n\n'); 

fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 

fprintf('Classification results weave/cork=%4.0f\n',count_k01); 

fprintf('Classification results weave/french=%4.0f\n',count_k02); 

fprintf('Classification results weave/liz=%4.0f\n',count_k03); 

fprintf('Classification results weave/net=%4.0f\n',count_k04); 

fprintf('Classification results weave/repskin=%4.0f\n',count_k05); 

fprintf('Classification results weave/scloth=%4.0f\n',count_k06); 

fprintf('Classification results weave/straw=%4.0f\n',count_k07); 

fprintf('Classification results weave/strcloth=%4.0f\n',count_k08); 

fprintf('Classification results weave/water=%4.0f\n',count_k09); 

fprintf('Classification results weave/weave=%4.0f\n',count_k10); 

% Percentaje of classification 

a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 

fprintf('\nTotal samples=%4.0f\n',a); 

rec(10,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 

perc(1,10)=count_k10*100/a; 

fprintf('\nPercentaje of classification=%4.4f\n',perc(1,10)); 

rec_perc=[rec perc']; 

toc 

 
APPENDIX C3  K-NEAREST NEIGHBOR K=5 CLASSIFIER  
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% K-Nearest Neighbor K=5 Classifier % 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% All four Coeficient Classification % 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% KNN K=5 % 
clear 
tic 
% loading the matrices of training & testing samples 
load training_testing_rand_db1.mat 
% load training_testing_rand_haar.mat 
% load training_testing_rand_bior11.mat 
% load training_testing_rand_rbio11.mat 
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[M N]=size(test_all); 
%%%%%%%%%%%%%%%%%%%%%%%%% 
% X_DATA Classification % 
%%%%%%%%%%%%%%%%%%%%%%%%% 
 
% By changing "x_data=..." we can classify any image can be training or 
% testing, so this will wor for any type of data 
 
% Discriminant function for x_data 01_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix (for testing the classifier we will use 24 
for the training samples) 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k);   % by changing x_data we will classify different images 
            mean_01=train_cork(i*4-3:i*4,1); 
            % cov_data1=train_cork(i*4-3:i*4,5:12);     % if using ML classifier as the distance meassure 
            eu_01(i,k)=eu_fcn(x_data,mean_01);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
        eu_01=-sort(-eu_01);      % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x01(j*5-4:j*5,:)=eu_01(1:5,:);     % So the minimum distance for the first coefficient matrix is the 
first row 
end 
% Discriminant function for x_data 02_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_02=train_french(i*4-3:i*4,1); 
            % cov_data1=train_repskin(i*4-3:i*4,5:12);    % if using ML classifier as the distance meassure 
            eu_02(i,k)=eu_fcn(x_data,mean_02);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
        eu_02=-sort(-eu_02);    % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x02(j*5-4:j*5,:)=eu_02(1:5,:);   % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 03_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_03=train_liz(i*4-3:i*4,1); 
            % cov_data1=train_straw(i*4-3:i*4,5:12);  % if using ML classifier as the distance meassure 
            eu_03(i,k)=eu_fcn(x_data,mean_03);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
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        end  
        eu_03=-sort(-eu_03);    % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x03(j*5-4:j*5,:)=eu_03(1:5,:);   % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 04_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_04=train_net(i*4-3:i*4,1); 
            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 
            eu_04(i,k)=eu_fcn(x_data,mean_04);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
        eu_04=-sort(-eu_04);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x04(j*5-4:j*5,:)=eu_04(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 05_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_05=train_repskin(i*4-3:i*4,1); 
            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 
            eu_05(i,k)=eu_fcn(x_data,mean_05);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
        eu_05=-sort(-eu_05);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x05(j*5-4:j*5,:)=eu_05(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 06_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_06=train_scloth(i*4-3:i*4,1); 
            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 
            eu_06(i,k)=eu_fcn(x_data,mean_06);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
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        eu_06=-sort(-eu_06);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x06(j*5-4:j*5,:)=eu_06(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 07_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_07=train_straw(i*4-3:i*4,1); 
            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 
            eu_07(i,k)=eu_fcn(x_data,mean_07);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
        eu_07=-sort(-eu_07);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x07(j*5-4:j*5,:)=eu_07(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 08_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_08=train_strcloth(i*4-3:i*4,1); 
            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 
            eu_08(i,k)=eu_fcn(x_data,mean_08);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
        eu_08=-sort(-eu_08);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x08(j*5-4:j*5,:)=eu_08(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 09_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_09=train_water(i*4-3:i*4,1); 
            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 
            eu_09(i,k)=eu_fcn(x_data,mean_09);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
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        eu_09=-sort(-eu_09);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x09(j*5-4:j*5,:)=eu_09(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 10_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_10=train_weave(i*4-3:i*4,1); 
            % cov_data1=train_strcloth(i*4-3:i*4,5:12);   % if using ML classifier as the distance meassure 
            eu_10(i,k)=eu_fcn(x_data,mean_10);  % this saves for each coefficient matrix all the distances 
between all the features of the other classes 
        end  
        eu_10=-sort(-eu_10);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    eu_x10(j*5-4:j*5,:)=eu_10(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
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repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=1:200   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
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                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
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            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
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                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,1:2)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,1:2)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,1:2)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,1:2)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
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                count_k05=count_k05+1; 
                results(i_count,1:2)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,1:2)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,1:2)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,1:2)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,1:2)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,1:2)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,1:2)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,1:2)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,1:2)=[cork liz]; 
                else 
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                    count_k03=count_k03+1;  
                    results(i_count,1:2)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,1:2)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,1:2)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,1:2)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,1:2)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,1:2)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,1:2)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,1:2)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,1:2)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,1:2)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,1:2)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
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                    results(i_count,1:2)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,1:2)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,1:2)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,1:2)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,1:2)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,1:2)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,1:2)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,1:2)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,1:2)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,1:2)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,1:2)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,1:2)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
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                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,1:2)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,1:2)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,1:2)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,1:2)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,1:2)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,1:2)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,1:2)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,1:2)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,1:2)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,1:2)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,1:2)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,1:2)=[repskin liz]; 
                end     
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            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,1:2)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,1:2)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,1:2)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,1:2)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,1:2)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,1:2)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,1:2)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,1:2)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,1:2)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,1:2)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,1:2)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
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                    results(i_count,1:2)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,1:2)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,1:2)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,1:2)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,1:2)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,1:2)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,1:2)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,1:2)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,1:2)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,1:2)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,1:2)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,1:2)=[repskin scloth]; 



 
 
 
 

 425

                else 
                    count_k06=count_k06+1; 
                    results(i_count,1:2)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,1:2)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,1:2)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,1:2)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,1:2)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,1:2)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,1:2)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,1:2)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,1:2)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,1:2)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,1:2)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k06=count_k06+1; 
                    results(i_count,1:2)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,1:2)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,1:2)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,1:2)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,1:2)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,1:2)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,1:2)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,1:2)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,1:2)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,1:2)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,1:2)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,1:2)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,1:2)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,1:2)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,1:2)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,1:2)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,1:2)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,1:2)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Cork\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results cork/cork=%4.0f\n',count_k01); 
fprintf('Classification results cork/french=%4.0f\n',count_k02); 
fprintf('Classification results cork/liz=%4.0f\n',count_k03); 
fprintf('Classification results cork/net=%4.0f\n',count_k04); 
fprintf('Classification results cork/repskin=%4.0f\n',count_k05); 
fprintf('Classification results cork/scloth=%4.0f\n',count_k06); 
fprintf('Classification results cork/straw=%4.0f\n',count_k07); 
fprintf('Classification results cork/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results cork/water=%4.0f\n',count_k09); 
fprintf('Classification results cork/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(1,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,1)=count_k01*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,1)); 
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=201:400   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
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                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
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            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
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            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
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                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,3:4)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,3:4)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,3:4)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,3:4)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,3:4)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,3:4)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,3:4)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,3:4)=[strcloth 0]; 
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            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,3:4)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,3:4)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,3:4)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,3:4)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,3:4)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,3:4)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,3:4)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,3:4)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,3:4)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,3:4)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
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                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,3:4)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,3:4)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,3:4)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,3:4)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,3:4)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,3:4)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,3:4)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,3:4)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,3:4)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,3:4)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,3:4)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,3:4)=[liz french]; 
                end 
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            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,3:4)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,3:4)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,3:4)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,3:4)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,3:4)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,3:4)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,3:4)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,3:4)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,3:4)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,3:4)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,3:4)=[french water]; 
                else 
                    count_k09=count_k09+1; 
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                    results(i_count,3:4)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,3:4)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,3:4)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,3:4)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,3:4)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,3:4)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,3:4)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,3:4)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,3:4)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,3:4)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,3:4)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,3:4)=[liz strcloth]; 
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                else 
                    count_k08=count_k08+1; 
                    results(i_count,3:4)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,3:4)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,3:4)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,3:4)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,3:4)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,3:4)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,3:4)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,3:4)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,3:4)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,3:4)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,3:4)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k04=count_k04+1;  
                    results(i_count,3:4)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,3:4)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,3:4)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,3:4)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,3:4)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,3:4)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,3:4)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,3:4)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,3:4)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,3:4)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,3:4)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,3:4)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,3:4)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,3:4)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,3:4)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,3:4)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,3:4)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,3:4)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,3:4)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,3:4)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,3:4)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,3:4)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,3:4)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,3:4)=[weave scloth]; 
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                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,3:4)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,3:4)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,3:4)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,3:4)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,3:4)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,3:4)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,3:4)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,3:4)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,3:4)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,3:4)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,3:4)=[water weave]; 
                else 
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                    count_k10=count_k10+1;  
                    results(i_count,3:4)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for French\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results french/cork=%4.0f\n',count_k01); 
fprintf('Classification results french/french=%4.0f\n',count_k02); 
fprintf('Classification results french/liz=%4.0f\n',count_k03); 
fprintf('Classification results french/net=%4.0f\n',count_k04); 
fprintf('Classification results french/repskin=%4.0f\n',count_k05); 
fprintf('Classification results french/scloth=%4.0f\n',count_k06); 
fprintf('Classification results french/straw=%4.0f\n',count_k07); 
fprintf('Classification results french/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results french/water=%4.0f\n',count_k09); 
fprintf('Classification results french/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(2,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,2)=count_k02*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,2)); 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
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count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=401:600   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
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            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
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            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
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                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,5:6)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,5:6)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,5:6)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
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                results(i_count,5:6)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,5:6)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,5:6)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,5:6)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,5:6)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,5:6)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,5:6)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,5:6)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,5:6)=[french cork]; 
                end 
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            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,5:6)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,5:6)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,5:6)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,5:6)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,5:6)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,5:6)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,5:6)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,5:6)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,5:6)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,5:6)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,5:6)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
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                    results(i_count,5:6)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,5:6)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,5:6)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,5:6)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,5:6)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,5:6)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,5:6)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,5:6)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,5:6)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,5:6)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,5:6)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,5:6)=[french scloth]; 
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                else 
                    count_k06=count_k06+1;  
                    results(i_count,5:6)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,5:6)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,5:6)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,5:6)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,5:6)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,5:6)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,5:6)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,5:6)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,5:6)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,5:6)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,5:6)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k03=count_k03+1;  
                    results(i_count,5:6)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,5:6)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,5:6)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,5:6)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,5:6)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,5:6)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,5:6)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,5:6)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,5:6)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,5:6)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,5:6)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,5:6)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,5:6)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,5:6)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,5:6)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,5:6)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,5:6)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,5:6)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,5:6)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,5:6)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,5:6)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,5:6)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,5:6)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,5:6)=[weave net]; 
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                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,5:6)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,5:6)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,5:6)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,5:6)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,5:6)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,5:6)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,5:6)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,5:6)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,5:6)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,5:6)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,5:6)=[scloth straw]; 
                else 
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                    count_k07=count_k07+1;  
                    results(i_count,5:6)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,5:6)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,5:6)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,5:6)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,5:6)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,5:6)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,5:6)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,5:6)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,5:6)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,5:6)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,5:6)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
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                    results(i_count,5:6)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,5:6)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,5:6)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,5:6)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,5:6)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,5:6)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,5:6)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,5:6)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Liz\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results liz/cork=%4.0f\n',count_k01); 
fprintf('Classification results liz/french=%4.0f\n',count_k02); 
fprintf('Classification results liz/liz=%4.0f\n',count_k03); 
fprintf('Classification results liz/net=%4.0f\n',count_k04); 
fprintf('Classification results liz/repskin=%4.0f\n',count_k05); 
fprintf('Classification results liz/scloth=%4.0f\n',count_k06); 
fprintf('Classification results liz/straw=%4.0f\n',count_k07); 
fprintf('Classification results liz/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results liz/water=%4.0f\n',count_k09); 
fprintf('Classification results liz/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
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fprintf('\nTotal samples=%4.0f\n',a); 
rec(3,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,3)=count_k03*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,3)); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 



 
 
 
 

 456

    for i=601:800   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 



 
 
 
 

 457

                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 



 
 
 
 

 458

            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
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            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,7:8)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,7:8)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,7:8)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,7:8)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,7:8)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,7:8)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,7:8)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
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                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,7:8)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,7:8)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,7:8)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,7:8)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,7:8)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,7:8)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,7:8)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,7:8)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,7:8)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,7:8)=[cork repskin]; 
                else 
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                    count_k05=count_k05+1; 
                    results(i_count,7:8)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,7:8)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,7:8)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,7:8)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,7:8)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,7:8)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,7:8)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,7:8)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,7:8)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,7:8)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,7:8)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
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                    results(i_count,7:8)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,7:8)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,7:8)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,7:8)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,7:8)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,7:8)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,7:8)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,7:8)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,7:8)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,7:8)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,7:8)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,7:8)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
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                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,7:8)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,7:8)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,7:8)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,7:8)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,7:8)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,7:8)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,7:8)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,7:8)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,7:8)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,7:8)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,7:8)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,7:8)=[straw liz]; 
                end     
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            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,7:8)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,7:8)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,7:8)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,7:8)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,7:8)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,7:8)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,7:8)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,7:8)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,7:8)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,7:8)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,7:8)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
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                    results(i_count,7:8)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,7:8)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,7:8)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,7:8)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,7:8)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,7:8)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,7:8)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,7:8)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,7:8)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,7:8)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,7:8)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,7:8)=[repskin strcloth]; 
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                else 
                    count_k08=count_k08+1;  
                    results(i_count,7:8)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,7:8)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,7:8)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,7:8)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,7:8)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,7:8)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,7:8)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,7:8)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,7:8)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,7:8)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,7:8)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k06=count_k06+1; 
                    results(i_count,7:8)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,7:8)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,7:8)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,7:8)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,7:8)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,7:8)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,7:8)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,7:8)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,7:8)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,7:8)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,7:8)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,7:8)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,7:8)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,7:8)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Net\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results net/cork=%4.0f\n',count_k01); 
fprintf('Classification results net/french=%4.0f\n',count_k02); 
fprintf('Classification results net/liz=%4.0f\n',count_k03); 
fprintf('Classification results net/net=%4.0f\n',count_k04); 
fprintf('Classification results net/repskin=%4.0f\n',count_k05); 
fprintf('Classification results net/scloth=%4.0f\n',count_k06); 
fprintf('Classification results net/straw=%4.0f\n',count_k07); 
fprintf('Classification results net/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results net/water=%4.0f\n',count_k09); 
fprintf('Classification results net/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(4,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,4)=count_k04*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,4)); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
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count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=801:1000   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
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                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
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                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
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            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,9:10)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,9:10)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,9:10)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
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                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,9:10)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,9:10)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,9:10)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,9:10)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,9:10)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,9:10)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,9:10)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,9:10)=[cork french]; 



 
 
 
 

 474

                else 
                    count_k02=count_k02+1;  
                    results(i_count,9:10)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,9:10)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,9:10)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,9:10)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,9:10)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,9:10)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,9:10)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,9:10)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,9:10)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,9:10)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,9:10)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k01=count_k01+1;  
                    results(i_count,9:10)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,9:10)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,9:10)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,9:10)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,9:10)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,9:10)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,9:10)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,9:10)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,9:10)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,9:10)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,9:10)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,9:10)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,9:10)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,9:10)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,9:10)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,9:10)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,9:10)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,9:10)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,9:10)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,9:10)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,9:10)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,9:10)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,9:10)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,9:10)=[net liz]; 
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                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,9:10)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,9:10)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,9:10)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,9:10)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,9:10)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,9:10)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,9:10)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,9:10)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,9:10)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,9:10)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,9:10)=[liz weave]; 
                else 
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                    count_k10=count_k10+1;  
                    results(i_count,9:10)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,9:10)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,9:10)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,9:10)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,9:10)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,9:10)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,9:10)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,9:10)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,9:10)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,9:10)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,9:10)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
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                    results(i_count,9:10)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,9:10)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,9:10)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,9:10)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,9:10)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,9:10)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,9:10)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,9:10)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,9:10)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,9:10)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,9:10)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,9:10)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
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                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,9:10)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,9:10)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,9:10)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,9:10)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,9:10)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,9:10)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,9:10)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,9:10)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,9:10)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,9:10)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,9:10)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,9:10)=[water straw]; 
                end     
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            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,9:10)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,9:10)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,9:10)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,9:10)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,9:10)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,9:10)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,9:10)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,9:10)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Repskin\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results repskin/cork=%4.0f\n',count_k01); 
fprintf('Classification results repskin/french=%4.0f\n',count_k02); 
fprintf('Classification results repskin/liz=%4.0f\n',count_k03); 
fprintf('Classification results repskin/net=%4.0f\n',count_k04); 
fprintf('Classification results repskin/repskin=%4.0f\n',count_k05); 
fprintf('Classification results repskin/scloth=%4.0f\n',count_k06); 
fprintf('Classification results repskin/straw=%4.0f\n',count_k07); 
fprintf('Classification results repskin/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results repskin/water=%4.0f\n',count_k09); 
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fprintf('Classification results repskin/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(5,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,5)=count_k05*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,5)); 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
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% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=1001:1200   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
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                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
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        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
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                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,11:12)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,11:12)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,11:12)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,11:12)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,11:12)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,11:12)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
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                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,11:12)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,11:12)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,11:12)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,11:12)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,11:12)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,11:12)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,11:12)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,11:12)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,11:12)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,11:12)=[net cork]; 
                end  
            elseif (count_01==count_05) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,11:12)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,11:12)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,11:12)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,11:12)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,11:12)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,11:12)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,11:12)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,11:12)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,11:12)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,11:12)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,11:12)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,11:12)=[weave cork]; 
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                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,11:12)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,11:12)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,11:12)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,11:12)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,11:12)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,11:12)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,11:12)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,11:12)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,11:12)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,11:12)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,11:12)=[french strcloth]; 
                else 
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                    count_k08=count_k08+1;  
                    results(i_count,11:12)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,11:12)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,11:12)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,11:12)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,11:12)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,11:12)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,11:12)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,11:12)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,11:12)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,11:12)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,11:12)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
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                    results(i_count,11:12)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,11:12)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,11:12)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,11:12)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,11:12)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,11:12)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,11:12)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,11:12)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,11:12)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,11:12)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,11:12)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,11:12)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
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                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,11:12)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,11:12)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,11:12)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,11:12)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,11:12)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,11:12)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,11:12)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,11:12)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,11:12)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,11:12)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,11:12)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,11:12)=[straw repskin]; 
                end     
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            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,11:12)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,11:12)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,11:12)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,11:12)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,11:12)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,11:12)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,11:12)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,11:12)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,11:12)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,11:12)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,11:12)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
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                    results(i_count,11:12)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,11:12)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,11:12)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,11:12)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,11:12)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,11:12)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,11:12)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,11:12)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,11:12)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,11:12)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,11:12)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,11:12)=[strcloth weave]; 
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                else 
                    count_k10=count_k10+1;  
                    results(i_count,11:12)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,11:12)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,11:12)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Scloth\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results scloth/cork=%4.0f\n',count_k01); 
fprintf('Classification results scloth/french=%4.0f\n',count_k02); 
fprintf('Classification results scloth/liz=%4.0f\n',count_k03); 
fprintf('Classification results scloth/net=%4.0f\n',count_k04); 
fprintf('Classification results scloth/repskin=%4.0f\n',count_k05); 
fprintf('Classification results scloth/scloth=%4.0f\n',count_k06); 
fprintf('Classification results scloth/straw=%4.0f\n',count_k07); 
fprintf('Classification results scloth/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results scloth/water=%4.0f\n',count_k09); 
fprintf('Classification results scloth/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(6,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,6)=count_k06*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,6)); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
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count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=1201:1400   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
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                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
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            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
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                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,13:14)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,13:14)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
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                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,13:14)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,13:14)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,13:14)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,13:14)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,13:14)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,13:14)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,13:14)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,13:14)=[weave 0]; 
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            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,13:14)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,13:14)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,13:14)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,13:14)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,13:14)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,13:14)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,13:14)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,13:14)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,13:14)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,13:14)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,13:14)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
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                    results(i_count,13:14)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,13:14)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,13:14)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,13:14)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,13:14)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,13:14)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,13:14)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,13:14)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,13:14)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,13:14)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,13:14)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,13:14)=[french repskin]; 
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                else 
                    count_k05=count_k05+1;  
                    results(i_count,13:14)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,13:14)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,13:14)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,13:14)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,13:14)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,13:14)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,13:14)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,13:14)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,13:14)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,13:14)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,13:14)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k03=count_k03+1;  
                    results(i_count,13:14)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,13:14)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,13:14)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,13:14)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,13:14)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,13:14)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,13:14)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,13:14)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,13:14)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,13:14)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,13:14)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,13:14)=[water liz]; 
                end     
            elseif (count_03==count_10) 



 
 
 
 

 505

                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,13:14)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,13:14)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,13:14)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,13:14)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,13:14)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,13:14)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,13:14)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,13:14)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,13:14)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,13:14)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,13:14)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,13:14)=[water net]; 
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                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,13:14)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,13:14)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,13:14)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,13:14)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,13:14)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,13:14)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,13:14)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,13:14)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,13:14)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,13:14)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,13:14)=[repskin weave]; 
                else 
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                    count_k10=count_k10+1; 
                    results(i_count,13:14)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,13:14)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,13:14)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,13:14)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,13:14)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,13:14)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,13:14)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,13:14)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,13:14)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,13:14)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,13:14)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
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                    results(i_count,13:14)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,13:14)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,13:14)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,13:14)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,13:14)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,13:14)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,13:14)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,13:14)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,13:14)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,13:14)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Straw\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results straw/cork=%4.0f\n',count_k01); 
fprintf('Classification results straw/french=%4.0f\n',count_k02); 
fprintf('Classification results straw/liz=%4.0f\n',count_k03); 
fprintf('Classification results straw/net=%4.0f\n',count_k04); 
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fprintf('Classification results straw/repskin=%4.0f\n',count_k05); 
fprintf('Classification results straw/scloth=%4.0f\n',count_k06); 
fprintf('Classification results straw/straw=%4.0f\n',count_k07); 
fprintf('Classification results straw/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results straw/water=%4.0f\n',count_k09); 
fprintf('Classification results straw/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(7,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,7)=count_k07*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,7)); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
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% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=1401:1600   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
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            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
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            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
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                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,15:16)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,15:16)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,15:16)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,15:16)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,15:16)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,15:16)=[scloth 0]; 
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            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,15:16)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,15:16)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,15:16)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,15:16)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,15:16)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,15:16)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,15:16)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,15:16)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,15:16)=[cork net]; 
                else 
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                    count_k04=count_k04+1; 
                    results(i_count,15:16)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,15:16)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,15:16)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,15:16)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,15:16)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,15:16)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,15:16)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,15:16)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,15:16)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,15:16)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,15:16)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
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                    results(i_count,15:16)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,15:16)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,15:16)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,15:16)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,15:16)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,15:16)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,15:16)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,15:16)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,15:16)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,15:16)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,15:16)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,15:16)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
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                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,15:16)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,15:16)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,15:16)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,15:16)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,15:16)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,15:16)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,15:16)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,15:16)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,15:16)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,15:16)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,15:16)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,15:16)=[scloth liz]; 
                end     
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            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,15:16)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,15:16)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,15:16)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,15:16)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,15:16)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,15:16)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,15:16)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,15:16)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,15:16)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,15:16)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,15:16)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  



 
 
 
 

 519

                    results(i_count,15:16)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,15:16)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,15:16)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,15:16)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,15:16)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,15:16)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,15:16)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,15:16)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,15:16)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,15:16)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,15:16)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,15:16)=[repskin straw]; 
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                else 
                    count_k07=count_k07+1; 
                    results(i_count,15:16)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,15:16)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,15:16)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,15:16)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,15:16)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,15:16)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,15:16)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,15:16)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,15:16)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,15:16)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,15:16)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k06=count_k06+1; 
                    results(i_count,15:16)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,15:16)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,15:16)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,15:16)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,15:16)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,15:16)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,15:16)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,15:16)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,15:16)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,15:16)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,15:16)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,15:16)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,15:16)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,15:16)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,15:16)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,15:16)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Strcloth\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results strcloth/cork=%4.0f\n',count_k01); 
fprintf('Classification results strcloth/french=%4.0f\n',count_k02); 
fprintf('Classification results strcloth/liz=%4.0f\n',count_k03); 
fprintf('Classification results strcloth/net=%4.0f\n',count_k04); 
fprintf('Classification results strcloth/repskin=%4.0f\n',count_k05); 
fprintf('Classification results strcloth/scloth=%4.0f\n',count_k06); 
fprintf('Classification results strcloth/straw=%4.0f\n',count_k07); 
fprintf('Classification results strcloth/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results strcloth/water=%4.0f\n',count_k09); 
fprintf('Classification results strcloth/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(8,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,8)=count_k08*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,8)); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
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count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=1601:1800   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
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            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 
                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
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                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
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            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,17:18)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,17:18)=[french 0]; 
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            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,17:18)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,17:18)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,17:18)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,17:18)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,17:18)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,17:18)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,17:18)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
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                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,17:18)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,17:18)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,17:18)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,17:18)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,17:18)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,17:18)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,17:18)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,17:18)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,17:18)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,17:18)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,17:18)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k01=count_k01+1;  
                    results(i_count,17:18)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,17:18)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,17:18)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,17:18)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,17:18)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,17:18)=[water cork]; 
                end     
            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,17:18)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,17:18)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,17:18)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,17:18)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,17:18)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,17:18)=[net french]; 
                end  
            elseif (count_02==count_05) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,17:18)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,17:18)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,17:18)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,17:18)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,17:18)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,17:18)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,17:18)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,17:18)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,17:18)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,17:18)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,17:18)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,17:18)=[weave french]; 
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                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,17:18)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,17:18)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,17:18)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,17:18)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,17:18)=[liz scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,17:18)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,17:18)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,17:18)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,17:18)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,17:18)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,17:18)=[liz water]; 
                else 
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                    count_k09=count_k09+1; 
                    results(i_count,17:18)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,17:18)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,17:18)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,17:18)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,17:18)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,17:18)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,17:18)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,17:18)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,17:18)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,17:18)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,17:18)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
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                    results(i_count,17:18)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,17:18)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,17:18)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,17:18)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,17:18)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,17:18)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,17:18)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,17:18)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,17:18)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,17:18)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,17:18)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,17:18)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
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                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,17:18)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,17:18)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,17:18)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,17:18)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,17:18)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,17:18)=[strcloth scloth]; 
                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,17:18)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,17:18)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,17:18)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,17:18)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,17:18)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,17:18)=[strcloth straw]; 
                end     
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            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,17:18)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,17:18)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,17:18)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,17:18)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,17:18)=[strcloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,17:18)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,17:18)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,17:18)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,17:18)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,17:18)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Water\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
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fprintf('Classification results water/cork=%4.0f\n',count_k01); 
fprintf('Classification results water/french=%4.0f\n',count_k02); 
fprintf('Classification results water/liz=%4.0f\n',count_k03); 
fprintf('Classification results water/net=%4.0f\n',count_k04); 
fprintf('Classification results water/repskin=%4.0f\n',count_k05); 
fprintf('Classification results water/scloth=%4.0f\n',count_k06); 
fprintf('Classification results water/straw=%4.0f\n',count_k07); 
fprintf('Classification results water/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results water/water=%4.0f\n',count_k09); 
fprintf('Classification results water/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(9,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
perc(1,9)=count_k09*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,9)); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
count_k04=0; 
count_k05=0; 
count_k06=0; 
count_k07=0; 
count_k08=0; 
count_k09=0; 
count_k10=0; 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
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weave=10; 
random_selection=11; 
count_times=0; 
i_count=0; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of eu_x01 be compared with every single eu_x we 
% must change it for example if is french class it should be eu_02 instead 
% of eu_01. 
for j=1:(N-5)  % number of training samples 
    for i=1801:2000   % number of distance calculated to be classified 5 for each 24 vectors equals 120  
        count_times=count_times+1;  % thi is to count ech 5 times to classify 
        if ((eu_x01(i,j)>eu_x02(i,j))&&(eu_x01(i,j)>eu_x03(i,j))... 
                &&(eu_x01(i,j)>eu_x04(i,j))&&(eu_x01(i,j)>eu_x05(i,j))... 
                &&(eu_x01(i,j)>eu_x06(i,j))&&(eu_x01(i,j)>eu_x07(i,j))... 
                &&(eu_x01(i,j)>eu_x08(i,j))&&(eu_x01(i,j)>eu_x09(i,j))... 
                &&(eu_x01(i,j)>eu_x10(i,j))) 
            count_01=count_01+1; 
            classif(i,j*2-1:j*2)=[cork 0]; 
        elseif ((eu_x02(i,j)>eu_x01(i,j))&&(eu_x02(i,j)>eu_x03(i,j))... 
                &&(eu_x02(i,j)>eu_x04(i,j))&&(eu_x02(i,j)>eu_x05(i,j))... 
                &&(eu_x02(i,j)>eu_x06(i,j))&&(eu_x02(i,j)>eu_x07(i,j))... 
                &&(eu_x02(i,j)>eu_x08(i,j))&&(eu_x02(i,j)>eu_x09(i,j))... 
                &&(eu_x02(i,j)>eu_x10(i,j))) 
            count_02=count_02+1; 
            classif(i,j*2-1:j*2)=[french 0]; 
        elseif ((eu_x03(i,j)>eu_x02(i,j))&&(eu_x03(i,j)>eu_x01(i,j))... 
                &&(eu_x03(i,j)>eu_x04(i,j))&&(eu_x03(i,j)>eu_x05(i,j))... 
                &&(eu_x03(i,j)>eu_x06(i,j))&&(eu_x03(i,j)>eu_x07(i,j))... 
                &&(eu_x03(i,j)>eu_x08(i,j))&&(eu_x03(i,j)>eu_x09(i,j))... 
                &&(eu_x03(i,j)>eu_x10(i,j))) 
            count_03=count_03+1; 
            classif(i,j*2-1:j*2)=[liz 0]; 
        elseif ((eu_x04(i,j)>eu_x02(i,j))&&(eu_x04(i,j)>eu_x03(i,j))... 
                &&(eu_x04(i,j)>eu_x01(i,j))&&(eu_x04(i,j)>eu_x05(i,j))... 
                &&(eu_x04(i,j)>eu_x06(i,j))&&(eu_x04(i,j)>eu_x07(i,j))... 
                &&(eu_x04(i,j)>eu_x08(i,j))&&(eu_x04(i,j)>eu_x09(i,j))... 
                &&(eu_x04(i,j)>eu_x10(i,j))) 
            count_04=count_04+1; 
            classif(i,j*2-1:j*2)=[net 0]; 
        elseif ((eu_x05(i,j)>eu_x02(i,j))&&(eu_x05(i,j)>eu_x03(i,j))... 
                &&(eu_x05(i,j)>eu_x04(i,j))&&(eu_x05(i,j)>eu_x01(i,j))... 
                &&(eu_x05(i,j)>eu_x06(i,j))&&(eu_x05(i,j)>eu_x07(i,j))... 
                &&(eu_x05(i,j)>eu_x08(i,j))&&(eu_x05(i,j)>eu_x09(i,j))... 
                &&(eu_x05(i,j)>eu_x10(i,j))) 
            count_05=count_05+1; 
            classif(i,j*2-1:j*2)=[repskin 0]; 
        elseif ((eu_x06(i,j)>eu_x02(i,j))&&(eu_x06(i,j)>eu_x03(i,j))... 
                &&(eu_x06(i,j)>eu_x04(i,j))&&(eu_x06(i,j)>eu_x05(i,j))... 



 
 
 
 

 538

                &&(eu_x06(i,j)>eu_x01(i,j))&&(eu_x06(i,j)>eu_x07(i,j))... 
                &&(eu_x06(i,j)>eu_x08(i,j))&&(eu_x06(i,j)>eu_x09(i,j))... 
                &&(eu_x06(i,j)>eu_x10(i,j))) 
            count_06=count_06+1; 
            classif(i,j*2-1:j*2)=[scloth 0]; 
        elseif ((eu_x07(i,j)>eu_x02(i,j))&&(eu_x07(i,j)>eu_x03(i,j))... 
                &&(eu_x07(i,j)>eu_x04(i,j))&&(eu_x07(i,j)>eu_x05(i,j))... 
                &&(eu_x07(i,j)>eu_x06(i,j))&&(eu_x07(i,j)>eu_x01(i,j))... 
                &&(eu_x07(i,j)>eu_x08(i,j))&&(eu_x07(i,j)>eu_x09(i,j))... 
                &&(eu_x07(i,j)>eu_x10(i,j))) 
            count_07=count_07+1; 
            classif(i,j*2-1:j*2)=[straw 0]; 
        elseif ((eu_x08(i,j)>eu_x02(i,j))&&(eu_x08(i,j)>eu_x03(i,j))... 
                &&(eu_x08(i,j)>eu_x04(i,j))&&(eu_x08(i,j)>eu_x05(i,j))... 
                &&(eu_x08(i,j)>eu_x06(i,j))&&(eu_x08(i,j)>eu_x07(i,j))... 
                &&(eu_x08(i,j)>eu_x01(i,j))&&(eu_x08(i,j)>eu_x09(i,j))... 
                &&(eu_x08(i,j)>eu_x10(i,j))) 
            count_08=count_08+1; 
            classif(i,j*2-1:j*2)=[strcloth 0]; 
        elseif ((eu_x09(i,j)>eu_x02(i,j))&&(eu_x09(i,j)>eu_x03(i,j))... 
                &&(eu_x09(i,j)>eu_x04(i,j))&&(eu_x09(i,j)>eu_x05(i,j))... 
                &&(eu_x09(i,j)>eu_x06(i,j))&&(eu_x09(i,j)>eu_x07(i,j))... 
                &&(eu_x09(i,j)>eu_x08(i,j))&&(eu_x09(i,j)>eu_x01(i,j))... 
                &&(eu_x09(i,j)>eu_x10(i,j))) 
            count_09=count_09+1; 
            classif(i,j*2-1:j*2)=[water 0]; 
        elseif ((eu_x10(i,j)>eu_x02(i,j))&&(eu_x10(i,j)>eu_x03(i,j))... 
                &&(eu_x10(i,j)>eu_x04(i,j))&&(eu_x10(i,j)>eu_x05(i,j))... 
                &&(eu_x10(i,j)>eu_x06(i,j))&&(eu_x10(i,j)>eu_x07(i,j))... 
                &&(eu_x10(i,j)>eu_x08(i,j))&&(eu_x10(i,j)>eu_x09(i,j))... 
                &&(eu_x10(i,j)>eu_x01(i,j))) 
            count_10=count_10+1; 
            classif(i,j*2-1:j*2)=[weave 0]; 
        elseif (eu_x01(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x04(i,j)) 
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            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x05(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth cork]; 
            end 
        elseif (eu_x01(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water cork]; 
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            end 
        elseif (eu_x01(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave cork]; 
            end 
        end 
        if (count_times==5)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)... 
                &&(count_01>count_04)&&(count_01>count_05)... 
                &&(count_01>count_06)&&(count_01>count_07)... 
                &&(count_01>count_08)&&(count_01>count_09)... 
                &&(count_01>count_10)) 
                count_k01=count_k01+1; 
                results(i_count,19:20)=[cork 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)... 
                &&(count_02>count_04)&&(count_02>count_05)... 
                &&(count_02>count_06)&&(count_02>count_07)... 
                &&(count_02>count_08)&&(count_02>count_09)... 
                &&(count_02>count_10)) 
                count_k02=count_k02+1; 
                results(i_count,19:20)=[french 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)... 
                &&(count_03>count_04)&&(count_03>count_05)... 
                &&(count_03>count_06)&&(count_03>count_07)... 
                &&(count_03>count_08)&&(count_03>count_09)... 
                &&(count_03>count_10)) 
                count_k03=count_k03+1; 
                results(i_count,19:20)=[liz 0]; 
            elseif ((count_04>count_02)&&(count_04>count_03)... 
                &&(count_04>count_01)&&(count_04>count_05)... 
                &&(count_04>count_06)&&(count_04>count_07)... 
                &&(count_04>count_08)&&(count_04>count_09)... 
                &&(count_04>count_10)) 
                count_k04=count_k04+1; 
                results(i_count,19:20)=[net 0]; 
            elseif ((count_05>count_02)&&(count_05>count_03)... 
                &&(count_05>count_04)&&(count_05>count_01)... 
                &&(count_05>count_06)&&(count_05>count_07)... 
                &&(count_05>count_08)&&(count_05>count_09)... 
                &&(count_05>count_10)) 
                count_k05=count_k05+1; 
                results(i_count,19:20)=[repskin 0]; 
            elseif ((count_06>count_02)&&(count_06>count_03)... 
                &&(count_06>count_04)&&(count_06>count_05)... 
                &&(count_06>count_01)&&(count_06>count_07)... 
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                &&(count_06>count_08)&&(count_06>count_09)... 
                &&(count_06>count_10)) 
                count_k06=count_k06+1; 
                results(i_count,19:20)=[scloth 0]; 
            elseif ((count_07>count_02)&&(count_07>count_03)... 
                &&(count_07>count_04)&&(count_07>count_05)... 
                &&(count_07>count_06)&&(count_07>count_01)... 
                &&(count_07>count_08)&&(count_07>count_09)... 
                &&(count_07>count_10)) 
                count_k07=count_k07+1; 
                results(i_count,19:20)=[straw 0]; 
            elseif ((count_08>count_02)&&(count_08>count_03)... 
                &&(count_08>count_04)&&(count_08>count_05)... 
                &&(count_08>count_06)&&(count_08>count_07)... 
                &&(count_08>count_01)&&(count_08>count_09)... 
                &&(count_08>count_10)) 
                count_k08=count_k08+1; 
                results(i_count,19:20)=[strcloth 0]; 
            elseif ((count_09>count_02)&&(count_09>count_03)... 
                &&(count_09>count_04)&&(count_09>count_05)... 
                &&(count_09>count_06)&&(count_09>count_07)... 
                &&(count_09>count_08)&&(count_09>count_01)... 
                &&(count_09>count_10)) 
                count_k09=count_k09+1; 
                results(i_count,19:20)=[water 0]; 
            elseif ((count_10>count_02)&&(count_10>count_03)... 
                &&(count_10>count_04)&&(count_10>count_05)... 
                &&(count_10>count_06)&&(count_10>count_07)... 
                &&(count_10>count_08)&&(count_10>count_09)... 
                &&(count_10>count_01)) 
                count_k10=count_k10+1; 
                results(i_count,19:20)=[weave 0]; 
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i_count,19:20)=[cork french]; 
                else 
                    count_k02=count_k02+1;  
                    results(i_count,19:20)=[french cork]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,19:20)=[cork liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,19:20)=[liz cork]; 
                end 
            elseif (count_01==count_04) 
                random_pick=rand; 
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                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,19:20)=[cork net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,19:20)=[net cork]; 
                end  
            elseif (count_01==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,19:20)=[cork repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,19:20)=[repskin cork]; 
                end     
            elseif (count_01==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,19:20)=[cork scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,19:20)=[scloth cork]; 
                end     
            elseif (count_01==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,19:20)=[cork straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,19:20)=[straw cork]; 
                end     
            elseif (count_01==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,19:20)=[cork strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,19:20)=[strcloth cork]; 
                end     
            elseif (count_01==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,19:20)=[cork water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,19:20)=[water cork]; 
                end     



 
 
 
 

 543

            elseif (count_01==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i_count,19:20)=[cork weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,19:20)=[weave cork]; 
                end     
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,19:20)=[french liz]; 
                else 
                    count_k03=count_k03+1;  
                    results(i_count,19:20)=[liz french]; 
                end 
            elseif (count_02==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,19:20)=[french net]; 
                else 
                    count_k04=count_k04+1;  
                    results(i_count,19:20)=[net french]; 
                end  
            elseif (count_02==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,19:20)=[french repskin]; 
                else 
                    count_k05=count_k05+1;  
                    results(i_count,19:20)=[repskin french]; 
                end     
            elseif (count_02==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1; 
                    results(i_count,19:20)=[french scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,19:20)=[scloth french]; 
                end     
            elseif (count_02==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,19:20)=[french straw]; 
                else 
                    count_k07=count_k07+1; 
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                    results(i_count,19:20)=[straw french]; 
                end     
            elseif (count_02==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,19:20)=[french strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,19:20)=[strcloth french]; 
                end     
            elseif (count_02==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,19:20)=[french water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,19:20)=[water french]; 
                end     
            elseif (count_02==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i_count,19:20)=[french weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,19:20)=[weave french]; 
                end 
            elseif (count_03==count_04) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,19:20)=[liz net]; 
                else 
                    count_k04=count_k04+1; 
                    results(i_count,19:20)=[net liz]; 
                end  
            elseif (count_03==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,19:20)=[liz repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,19:20)=[repskin liz]; 
                end     
            elseif (count_03==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,19:20)=[liz scloth]; 
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                else 
                    count_k06=count_k06+1;  
                    results(i_count,19:20)=[scloth liz]; 
                end     
            elseif (count_03==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,19:20)=[liz straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,19:20)=[straw liz]; 
                end     
            elseif (count_03==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,19:20)=[liz strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,19:20)=[strcloth liz]; 
                end     
            elseif (count_03==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1; 
                    results(i_count,19:20)=[liz water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,19:20)=[water liz]; 
                end     
            elseif (count_03==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k03=count_k03+1;  
                    results(i_count,19:20)=[liz weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,19:20)=[weave liz]; 
                end 
            elseif (count_04==count_05) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,19:20)=[net repskin]; 
                else 
                    count_k05=count_k05+1; 
                    results(i_count,19:20)=[repskin net]; 
                end     
            elseif (count_04==count_06) 
                random_pick=rand; 
                if random_pick>.5 
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                    count_k04=count_k04+1;  
                    results(i_count,19:20)=[net scloth]; 
                else 
                    count_k06=count_k06+1;  
                    results(i_count,19:20)=[scloth net]; 
                end     
            elseif (count_04==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,19:20)=[net straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,19:20)=[straw net]; 
                end     
            elseif (count_04==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,19:20)=[net strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,19:20)=[strcloth net]; 
                end     
            elseif (count_04==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,19:20)=[net water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,19:20)=[water net]; 
                end     
            elseif (count_04==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k04=count_k04+1;  
                    results(i_count,19:20)=[net weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,19:20)=[weave net]; 
                end 
            elseif (count_05==count_06) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,19:20)=[repskin scloth]; 
                else 
                    count_k06=count_k06+1; 
                    results(i_count,19:20)=[scloth repskin]; 
                end     
            elseif (count_05==count_07) 
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                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1;  
                    results(i_count,19:20)=[repskin straw]; 
                else 
                    count_k07=count_k07+1; 
                    results(i_count,19:20)=[straw repskin]; 
                end     
            elseif (count_05==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,19:20)=[repskin strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,19:20)=[strcloth repskin]; 
                end     
            elseif (count_05==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,19:20)=[repskin water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,19:20)=[water repskin]; 
                end     
            elseif (count_05==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k05=count_k05+1; 
                    results(i_count,19:20)=[repskin weave]; 
                else 
                    count_k10=count_k10+1; 
                    results(i_count,19:20)=[weave repskin]; 
                end 
            elseif (count_06==count_07) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1;  
                    results(i_count,19:20)=[scloth straw]; 
                else 
                    count_k07=count_k07+1;  
                    results(i_count,19:20)=[straw scloth]; 
                end     
            elseif (count_06==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,19:20)=[scloth strcloth]; 
                else 
                    count_k08=count_k08+1;  
                    results(i_count,19:20)=[strcloth scloth]; 
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                end     
            elseif (count_06==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,19:20)=[scloth water]; 
                else 
                    count_k09=count_k09+1;  
                    results(i_count,19:20)=[water scloth]; 
                end     
            elseif (count_06==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k06=count_k06+1; 
                    results(i_count,19:20)=[scloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,19:20)=[weave scloth]; 
                end 
                elseif (count_07==count_08) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1;  
                    results(i_count,19:20)=[straw strcloth]; 
                else 
                    count_k08=count_k08+1; 
                    results(i_count,19:20)=[strcloth straw]; 
                end     
            elseif (count_07==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,19:20)=[straw water]; 
                else 
                    count_k09=count_k09+1; 
                    results(i_count,19:20)=[water straw]; 
                end     
            elseif (count_07==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k07=count_k07+1; 
                    results(i_count,19:20)=[straw weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,19:20)=[weave straw]; 
                end 
            elseif (count_08==count_09) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,19:20)=[strcloth water]; 
                else 
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                    count_k09=count_k09+1;  
                    results(i_count,19:20)=[water strcloth]; 
                end     
            elseif (count_08==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k08=count_k08+1;  
                    results(i_count,19:20)=[strcloth weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,19:20)=[weave strcloth]; 
                end     
            elseif (count_09==count_10) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k09=count_k09+1;  
                    results(i_count,19:20)=[water weave]; 
                else 
                    count_k10=count_k10+1;  
                    results(i_count,19:20)=[weave water]; 
                end         
            end 
        end 
    end 
    % results(i*10-9:i*10,:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Training Samples for Weave\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results weave/cork=%4.0f\n',count_k01); 
fprintf('Classification results weave/french=%4.0f\n',count_k02); 
fprintf('Classification results weave/liz=%4.0f\n',count_k03); 
fprintf('Classification results weave/net=%4.0f\n',count_k04); 
fprintf('Classification results weave/repskin=%4.0f\n',count_k05); 
fprintf('Classification results weave/scloth=%4.0f\n',count_k06); 
fprintf('Classification results weave/straw=%4.0f\n',count_k07); 
fprintf('Classification results weave/strcloth=%4.0f\n',count_k08); 
fprintf('Classification results weave/water=%4.0f\n',count_k09); 
fprintf('Classification results weave/weave=%4.0f\n',count_k10); 
% Percentaje of classification 
a=count_k01+count_k02+count_k03+count_k04+count_k05+count_k06+count_k07+count_k08+count_k0
9+count_k10; 
fprintf('\nTotal samples=%4.0f\n',a); 
perc(1,10)=count_k10*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,10)); 
rec(10,:)=[count_k01 count_k02 count_k03 count_k04 count_k05 count_k06 count_k07 count_k08 
count_k09 count_k10]; 
rec_perc=[rec perc']; 
toc 
 

APPENDIX C4  MAXIMUMU LIKELIHOOD CLASSIFIER  
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
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% Maximum Likelihood Classifier % 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% All four Coeficient Classification % 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
clear 
tic 
% loading the matrices of training & testing samples 
load training_testing_rand_db1_n.mat 
% load training_testing_rand_haar.mat 
% load training_testing_rand_bior11.mat 
% load training_testing_rand_rbio11.mat  
warning off 
[M N]=size(test_all); 
% warning off 
%%%%%%%%%%%%%%%%%%%%%%%%% 
% X_DATA Classification % 
%%%%%%%%%%%%%%%%%%%%%%%%% 
 
% By changing "x_data=..." we can classify any image can be training or 
% testing, so this will wor for any type of data 
 
% Discriminant function for x_data 01_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix (for testing the classifier we will use 24 
for the training samples) 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k);   % by changing x_data we will classify different images 
            mean_01=train_cork(i*4-3:i*4,1); 
            cov_01=train_cork(i*4-3:i*4,2:5);     % if using ML classifier as the distance meassure 
            ml_01(i,k)=hii_fcn(x_data,mean_01,cov_01);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_01=-sort(-ml_01);      % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    ml_x01(j*5-4:j*5,:)=ml_01(1:5,:);     % So the minimum distance for the first coefficient matrix is the 
first row 
end 
% Discriminant function for x_data 02_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_02=train_french(i*4-3:i*4,1); 
            cov_02=train_french(i*4-3:i*4,2:5);    % if using ML classifier as the distance meassure 
            ml_02(i,k)=hii_fcn(x_data,mean_02,cov_02);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_02=-sort(-ml_02);    % We first sort the columns in order to get the minimum distances for each 
vector 
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    end                                                               
    ml_x02(j*5-4:j*5,:)=ml_02(1:5,:);   % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 03_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_03=train_liz(i*4-3:i*4,1); 
            cov_03=train_liz(i*4-3:i*4,2:5);  % if using ML classifier as the distance meassure 
            ml_03(i,k)=hii_fcn(x_data,mean_03,cov_03);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_03=-sort(-ml_03);    % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    ml_x03(j*5-4:j*5,:)=ml_03(1:5,:);   % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 04_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_04=train_net(i*4-3:i*4,1); 
            cov_04=train_net(i*4-3:i*4,2:5);   % if using ML classifier as the distance meassure 
            ml_04(i,k)=hii_fcn(x_data,mean_04,cov_04);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_04=-sort(-ml_04);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    ml_x04(j*5-4:j*5,:)=ml_04(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 05_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_05=train_repskin(i*4-3:i*4,1); 
            cov_05=train_repskin(i*4-3:i*4,2:5);   % if using ML classifier as the distance meassure 
            ml_05(i,k)=hii_fcn(x_data,mean_05,cov_05);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_05=-sort(-ml_05);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
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    ml_x05(j*5-4:j*5,:)=ml_05(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 06_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_06=train_scloth(i*4-3:i*4,1); 
            cov_06=train_scloth(i*4-3:i*4,2:5);   % if using ML classifier as the distance meassure 
            ml_06(i,k)=hii_fcn(x_data,mean_06,cov_06);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_06=-sort(-ml_06);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    ml_x06(j*5-4:j*5,:)=ml_06(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 07_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_07=train_straw(i*4-3:i*4,1); 
            cov_07=train_straw(i*4-3:i*4,2:5);   % if using ML classifier as the distance meassure 
            ml_07(i,k)=hii_fcn(x_data,mean_07,cov_07);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_07=-sort(-ml_07);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    ml_x07(j*5-4:j*5,:)=ml_07(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 08_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_08=train_strcloth(i*4-3:i*4,1); 
            cov_08=train_strcloth(i*4-3:i*4,2:5);   % if using ML classifier as the distance meassure 
            ml_08(i,k)=hii_fcn(x_data,mean_08,cov_08);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_08=-sort(-ml_08);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
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    ml_x08(j*5-4:j*5,:)=ml_08(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 09_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_09=train_water(i*4-3:i*4,1); 
            cov_09=train_water(i*4-3:i*4,2:5);   % if using ML classifier as the distance meassure 
            ml_09(i,k)=hii_fcn(x_data,mean_09,cov_09);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_09=-sort(-ml_09);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    ml_x09(j*5-4:j*5,:)=ml_09(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
% Discriminant function for x_data 10_data 
for j=1:400      % 400 is the length of the testing samples matrix 
    for i=1:24      % 24 is the length of the training samples matrix 
        for k=1:(N-5)   % M by N-5 coefficient matrix 
            x_data=test_all(j*4-3:j*4,5+k); 
            mean_10=train_weave(i*4-3:i*4,1); 
            cov_10=train_weave(i*4-3:i*4,2:5);   % if using ML classifier as the distance meassure 
            ml_10(i,k)=hii_fcn(x_data,mean_10,cov_10);  % this saves for each coefficient matrix all the 
distances between all the features of the other classes 
        end  
        ml_10=-sort(-ml_10);  % We first sort the columns in order to get the minimum distances for each 
vector 
    end                                                               
    ml_x10(j*5-4:j*5,:)=ml_10(1:5,:); % So the minimum distance for the first coefficient matrix is the first 
row 
end 
 
 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
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cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=1:40  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
         elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
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                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (ml_x01(i*5-4,j)==ml_x02(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_01=count_01+1; 
                classif(j,:)=[cork french]; 
            else 
                count_02=count_02+1; 
                classif(j,:)=[french cork]; 
            end 
        elseif (ml_x01(i*5-4,j)==ml_x03(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
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                classif(j,:)=[cork liz]; 
            else 
                count_03=count_03+1; 
                classif(j,:)=[liz cork]; 
            end 
        elseif (ml_x01(i*5-4,j)==ml_x04(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(j,:)=[cork net]; 
            else 
                count_04=count_04+1; 
                classif(j,:)=[net cork]; 
            end 
        elseif (ml_x01(i*5-4,j)==ml_x05(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(j,:)=[cork repskin]; 
            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin cork]; 
            end 
        elseif (ml_x01(i*5-4,j)==ml_x06(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(j,:)=[cork scloth]; 
            else 
                count_06=count_06+1; 
                classif(j,:)=[scloth cork]; 
            end 
        elseif (ml_x01(i*5-4,j)==ml_x07(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(j,:)=[cork straw]; 
            else 
                count_07=count_07+1; 
                classif(j,:)=[straw cork]; 
            end 
        elseif (ml_x01(i*5-4,j)==ml_x08(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(j,:)=[cork strcloth]; 
            else 
                count_08=count_08+1; 
                classif(j,:)=[strcloth cork]; 
            end 
        elseif (ml_x01(i*5-4,j)==ml_x09(i*5-4,j)) 
            random_pick=rand; 
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            if random_pick>.5 
                count_01=count_01+1; 
                classif(j,:)=[cork water]; 
            else 
                count_09=count_09+1; 
                classif(j,:)=[water cork]; 
            end 
        elseif (ml_x01(i*5-4,j)==ml_x10(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_01=count_01+1; 
                classif(j,:)=[cork weave]; 
            else 
                count_10=count_10+1; 
                classif(j,:)=[weave cork]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Cork\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results cork/cork=%4.0f\n',count_01); 
fprintf('Classification results cork/french=%4.0f\n',count_02); 
fprintf('Classification results cork/liz=%4.0f\n',count_03); 
fprintf('Classification results cork/net=%4.0f\n',count_04); 
fprintf('Classification results cork/repskin=%4.0f\n',count_05); 
fprintf('Classification results cork/scloth=%4.0f\n',count_06); 
fprintf('Classification results cork/straw=%4.0f\n',count_07); 
fprintf('Classification results cork/strcloth=%4.0f\n',count_08); 
fprintf('Classification results cork/water=%4.0f\n',count_09); 
fprintf('Classification results cork/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(1,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,1)=count_01*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,1)); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
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count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=41:80  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
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        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (ml_x02(i*5-4,j)==ml_x01(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french cork]; 
            else 
                count_01=count_01+1; 
                classif(j,:)=[cork french]; 
            end 
        elseif (ml_x02(i*5-4,j)==ml_x03(i*5-4,j)) 
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            random_pick=rand; 
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french liz]; 
            else 
                count_03=count_03+1; 
                classif(j,:)=[liz french]; 
            end 
        elseif (ml_x02(i*5-4,j)==ml_x04(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french net]; 
            else 
                count_04=count_04+1; 
                classif(j,:)=[net french]; 
            end 
        elseif (ml_x02(i*5-4,j)==ml_x05(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french repskin]; 
            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin french]; 
            end 
        elseif (ml_x02(i*5-4,j)==ml_x06(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french scloth]; 
            else 
                count_06=count_06+1; 
                classif(j,:)=[scloth french]; 
            end 
        elseif (ml_x02(i*5-4,j)==ml_x07(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french straw]; 
            else 
                count_07=count_07+1; 
                classif(j,:)=[straw french]; 
            end 
        elseif (ml_x02(i*5-4,j)==ml_x08(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french strcloth]; 
            else 
                count_08=count_08+1; 
                classif(j,:)=[strcloth french]; 
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            end 
        elseif (ml_x02(i*5-4,j)==ml_x09(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french water]; 
            else 
                count_09=count_09+1; 
                classif(j,:)=[water french]; 
            end 
        elseif (ml_x02(i*5-4,j)==ml_x10(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_02=count_02+1; 
                classif(j,:)=[french weave]; 
            else 
                count_10=count_10+1; 
                classif(j,:)=[weave french]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for French\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results french/cork=%4.0f\n',count_01); 
fprintf('Classification results french/french=%4.0f\n',count_02); 
fprintf('Classification results french/liz=%4.0f\n',count_03); 
fprintf('Classification results french/net=%4.0f\n',count_04); 
fprintf('Classification results french/repskin=%4.0f\n',count_05); 
fprintf('Classification results french/scloth=%4.0f\n',count_06); 
fprintf('Classification results french/straw=%4.0f\n',count_07); 
fprintf('Classification results french/strcloth=%4.0f\n',count_08); 
fprintf('Classification results french/water=%4.0f\n',count_09); 
fprintf('Classification results french/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(2,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,2)=count_02*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,2)); 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
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count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=81:120  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
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                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (ml_x03(i*5-4,j)==ml_x02(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz french]; 
            else 
                count_02=count_02+1; 
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                classif(j,:)=[french liz]; 
            end 
        elseif (ml_x03(i*5-4,j)==ml_x01(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz cork]; 
            else 
                count_01=count_01+1; 
                classif(j,:)=[cork liz]; 
            end 
        elseif (ml_x03(i*5-4,j)==ml_x04(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz net]; 
            else 
                count_04=count_04+1; 
                classif(j,:)=[net liz]; 
            end 
        elseif (ml_x03(i*5-4,j)==ml_x05(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz repskin]; 
            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin liz]; 
            end 
        elseif (ml_x03(i*5-4,j)==ml_x06(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz scloth]; 
            else 
                count_06=count_06+1; 
                classif(j,:)=[scloth liz]; 
            end 
        elseif (ml_x03(i*5-4,j)==ml_x07(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz straw]; 
            else 
                count_07=count_07+1; 
                classif(j,:)=[straw liz]; 
            end 
        elseif (ml_x03(i*5-4,j)==ml_x08(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz strcloth]; 
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            else 
                count_08=count_08+1; 
                classif(j,:)=[strcloth liz]; 
            end 
        elseif (ml_x03(i*5-4,j)==ml_x09(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz water]; 
            else 
                count_09=count_09+1; 
                classif(j,:)=[water liz]; 
            end 
        elseif (ml_x03(i*5-4,j)==ml_x10(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_03=count_03+1; 
                classif(j,:)=[liz weave]; 
            else 
                count_10=count_10+1; 
                classif(j,:)=[weave liz]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Liz\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results liz/cork=%4.0f\n',count_01); 
fprintf('Classification results liz/french=%4.0f\n',count_02); 
fprintf('Classification results liz/liz=%4.0f\n',count_03); 
fprintf('Classification results liz/net=%4.0f\n',count_04); 
fprintf('Classification results liz/repskin=%4.0f\n',count_05); 
fprintf('Classification results liz/scloth=%4.0f\n',count_06); 
fprintf('Classification results liz/straw=%4.0f\n',count_07); 
fprintf('Classification results liz/strcloth=%4.0f\n',count_08); 
fprintf('Classification results liz/water=%4.0f\n',count_09); 
fprintf('Classification results liz/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(3,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,3)=count_03*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,3)); 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
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count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=121:160  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
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        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (ml_x04(i*5-4,j)==ml_x02(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
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                count_04=count_04+1; 
                classif(j,:)=[net french]; 
            else 
                count_02=count_02+1; 
                classif(j,:)=[french net]; 
            end 
        elseif (ml_x04(i*5-4,j)==ml_x03(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_04=count_04+1; 
                classif(j,:)=[net liz]; 
            else 
                count_03=count_03+1; 
                classif(j,:)=[liz net]; 
            end 
        elseif (ml_x04(i*5-4,j)==ml_x01(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_04=count_04+1; 
                classif(j,:)=[net cork]; 
            else 
                count_01=count_01+1; 
                classif(j,:)=[cork net]; 
            end 
        elseif (ml_x04(i*5-4,j)==ml_x05(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_04=count_04+1; 
                classif(j,:)=[net repskin]; 
            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin net]; 
            end 
        elseif (ml_x04(i*5-4,j)==ml_x06(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_04=count_04+1; 
                classif(j,:)=[net scloth]; 
            else 
                count_06=count_06+1; 
                classif(j,:)=[scloth net]; 
            end 
        elseif (ml_x04(i*5-4,j)==ml_x07(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_04=count_04+1; 
                classif(j,:)=[net straw]; 
            else 
                count_07=count_07+1; 
                classif(j,:)=[straw net]; 
            end 
        elseif (ml_x04(i*5-4,j)==ml_x08(i*5-4,j)) 
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            random_pick=rand; 
            if random_pick>.5 
                count_04=count_04+1; 
                classif(j,:)=[net strcloth]; 
            else 
                count_08=count_08+1; 
                classif(j,:)=[strcloth net]; 
            end 
        elseif (ml_x04(i*5-4,j)==ml_x09(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_04=count_04+1; 
                classif(j,:)=[net water]; 
            else 
                count_09=count_09+1; 
                classif(j,:)=[water net]; 
            end 
        elseif (ml_x04(i*5-4,j)==ml_x10(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_04=count_04+1; 
                classif(j,:)=[net weave]; 
            else 
                count_10=count_10+1; 
                classif(j,:)=[weave net]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Net\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results net/cork=%4.0f\n',count_01); 
fprintf('Classification results net/french=%4.0f\n',count_02); 
fprintf('Classification results net/liz=%4.0f\n',count_03); 
fprintf('Classification results net/net=%4.0f\n',count_04); 
fprintf('Classification results net/repskin=%4.0f\n',count_05); 
fprintf('Classification results net/scloth=%4.0f\n',count_06); 
fprintf('Classification results net/straw=%4.0f\n',count_07); 
fprintf('Classification results net/strcloth=%4.0f\n',count_08); 
fprintf('Classification results net/water=%4.0f\n',count_09); 
fprintf('Classification results net/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(4,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,4)=count_04*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,4)); 
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=161:200  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
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                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
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            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (eu_x05(i,j)==eu_x02(i,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin french]; 
            else 
                count_02=count_02+1; 
                classif(i,j*2-1:j*2)=[french repskin]; 
            end 
        elseif (eu_x05(i,j)==eu_x03(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin liz]; 
            else 
                count_03=count_03+1; 
                classif(i,j*2-1:j*2)=[liz repskin]; 
            end 
        elseif (eu_x05(i,j)==eu_x04(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin net]; 
            else 
                count_04=count_04+1; 
                classif(i,j*2-1:j*2)=[net repskin]; 
            end 
        elseif (eu_x05(i,j)==eu_x01(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin cork]; 
            else 
                count_01=count_01+1; 
                classif(i,j*2-1:j*2)=[cork repskin]; 
            end 
        elseif (eu_x05(i,j)==eu_x06(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin scloth]; 
            else 
                count_06=count_06+1; 
                classif(i,j*2-1:j*2)=[scloth repskin]; 
            end 
        elseif (eu_x05(i,j)==eu_x07(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin straw]; 
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            else 
                count_07=count_07+1; 
                classif(i,j*2-1:j*2)=[straw repskin]; 
            end 
        elseif (eu_x05(i,j)==eu_x08(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin strcloth]; 
            else 
                count_08=count_08+1; 
                classif(i,j*2-1:j*2)=[strcloth repskin]; 
            end 
        elseif (eu_x05(i,j)==eu_x09(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin water]; 
            else 
                count_09=count_09+1; 
                classif(i,j*2-1:j*2)=[water repskin]; 
            end 
        elseif (eu_x05(i,j)==eu_x10(i,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_05=count_05+1; 
                classif(i,j*2-1:j*2)=[repskin weave]; 
            else 
                count_10=count_10+1; 
                classif(i,j*2-1:j*2)=[weave repskin]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Repskin\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results repskin/cork=%4.0f\n',count_01); 
fprintf('Classification results repskin/french=%4.0f\n',count_02); 
fprintf('Classification results repskin/liz=%4.0f\n',count_03); 
fprintf('Classification results repskin/net=%4.0f\n',count_04); 
fprintf('Classification results repskin/repskin=%4.0f\n',count_05); 
fprintf('Classification results repskin/scloth=%4.0f\n',count_06); 
fprintf('Classification results repskin/straw=%4.0f\n',count_07); 
fprintf('Classification results repskin/strcloth=%4.0f\n',count_08); 
fprintf('Classification results repskin/water=%4.0f\n',count_09); 
fprintf('Classification results repskin/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
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rec(5,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,5)=count_05*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,5)); 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=201:240  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
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                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
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        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (ml_x06(i*5-4,j)==ml_x02(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth french]; 
            else 
                count_02=count_02+1; 
                classif(j,:)=[french scloth]; 
            end 
        elseif (ml_x06(i*5-4,j)==ml_x03(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth liz]; 
            else 
                count_03=count_03+1; 
                classif(j,:)=[liz scloth]; 
            end 
        elseif (ml_x06(i*5-4,j)==ml_x04(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth net]; 
            else 
                count_04=count_04+1; 
                classif(j,:)=[net scloth]; 
            end 
        elseif (ml_x06(i*5-4,j)==ml_x05(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth repskin]; 
            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin scloth]; 
            end 
        elseif (ml_x06(i*5-4,j)==ml_x06(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth cork]; 
            else 
                count_01=count_01+1; 
                classif(j,:)=[cork scloth]; 
            end 
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        elseif (ml_x06(i*5-4,j)==ml_x07(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth straw]; 
            else 
                count_07=count_07+1; 
                classif(j,:)=[straw scloth]; 
            end 
        elseif (ml_x06(i*5-4,j)==ml_x08(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth strcloth]; 
            else 
                count_08=count_08+1; 
                classif(j,:)=[strcloth scloth]; 
            end 
        elseif (ml_x06(i*5-4,j)==ml_x09(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth water]; 
            else 
                count_09=count_09+1; 
                classif(j,:)=[water scloth]; 
            end 
        elseif (ml_x06(i*5-4,j)==ml_x10(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_06=count_06+1; 
                classif(j,:)=[scloth weave]; 
            else 
                count_10=count_10+1; 
                classif(j,:)=[weave scloth]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Scloth\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results scloth/cork=%4.0f\n',count_01); 
fprintf('Classification results scloth/french=%4.0f\n',count_02); 
fprintf('Classification results scloth/liz=%4.0f\n',count_03); 
fprintf('Classification results scloth/net=%4.0f\n',count_04); 
fprintf('Classification results scloth/repskin=%4.0f\n',count_05); 
fprintf('Classification results scloth/scloth=%4.0f\n',count_06); 
fprintf('Classification results scloth/straw=%4.0f\n',count_07); 
fprintf('Classification results scloth/strcloth=%4.0f\n',count_08); 
fprintf('Classification results scloth/water=%4.0f\n',count_09); 
fprintf('Classification results scloth/weave=%4.0f\n',count_10); 
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% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(6,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,6)=count_06*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,6)); 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=241:280  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
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        elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
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                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (ml_x07(i*5-4,j)==ml_x02(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw french]; 
            else 
                count_02=count_02+1; 
                classif(j,:)=[french straw]; 
            end 
        elseif (ml_x07(i*5-4,j)==ml_x03(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw liz]; 
            else 
                count_03=count_03+1; 
                classif(j,:)=[liz straw]; 
            end 
        elseif (ml_x07(i*5-4,j)==ml_x04(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw net]; 
            else 
                count_04=count_04+1; 
                classif(j,:)=[net straw]; 
            end 
        elseif (ml_x07(i*5-4,j)==ml_x05(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw repskin]; 
            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin straw]; 
            end 
        elseif (ml_x07(i*5-4,j)==ml_x06(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw scloth]; 
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            else 
                count_06=count_06+1; 
                classif(j,:)=[scloth straw]; 
            end 
        elseif (ml_x07(i*5-4,j)==ml_x01(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw cork]; 
            else 
                count_01=count_01+1; 
                classif(j,:)=[cork straw]; 
            end 
        elseif (ml_x07(i*5-4,j)==ml_x08(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw strcloth]; 
            else 
                count_08=count_08+1; 
                classif(j,:)=[strcloth straw]; 
            end 
        elseif (ml_x07(i*5-4,j)==ml_x09(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw water]; 
            else 
                count_09=count_09+1; 
                classif(j,:)=[water straw]; 
            end 
        elseif (ml_x07(i*5-4,j)==ml_x10(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_07=count_07+1; 
                classif(j,:)=[straw weave]; 
            else 
                count_10=count_10+1; 
                classif(j,:)=[weave straw]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Straw\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results straw/cork=%4.0f\n',count_01); 
fprintf('Classification results straw/french=%4.0f\n',count_02); 
fprintf('Classification results straw/liz=%4.0f\n',count_03); 
fprintf('Classification results straw/net=%4.0f\n',count_04); 
fprintf('Classification results straw/repskin=%4.0f\n',count_05); 
fprintf('Classification results straw/scloth=%4.0f\n',count_06); 
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fprintf('Classification results straw/straw=%4.0f\n',count_07); 
fprintf('Classification results straw/strcloth=%4.0f\n',count_08); 
fprintf('Classification results straw/water=%4.0f\n',count_09); 
fprintf('Classification results straw/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(7,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,7)=count_07*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,7)); 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=281:320  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
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                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
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            classif(j,:)=[cork 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (ml_x08(i*5-4,j)==ml_x02(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth french]; 
            else 
                count_02=count_02+1; 
                classif(j,:)=[french strcloth]; 
            end 
        elseif (ml_x08(i*5-4,j)==ml_x03(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth liz]; 
            else 
                count_03=count_03+1; 
                classif(j,:)=[liz strcloth]; 
            end 
        elseif (ml_x08(i*5-4,j)==ml_x04(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth net]; 
            else 
                count_04=count_04+1; 
                classif(j,:)=[net strcloth]; 
            end 
        elseif (ml_x08(i*5-4,j)==ml_x05(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth repskin]; 
            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin strcloth]; 
            end 
        elseif (ml_x08(i*5-4,j)==ml_x06(i*5-4,j)) 
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            random_pick=rand; 
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth scloth]; 
            else 
                count_06=count_06+1; 
                classif(j,:)=[scloth strcloth]; 
            end 
        elseif (ml_x08(i*5-4,j)==ml_x07(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth straw]; 
            else 
                count_07=count_07+1; 
                classif(j,:)=[straw strcloth]; 
            end 
        elseif (ml_x08(i*5-4,j)==ml_x08(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth cork]; 
            else 
                count_01=count_01+1; 
                classif(j,:)=[cork strcloth]; 
            end 
        elseif (ml_x08(i*5-4,j)==ml_x09(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth water]; 
            else 
                count_09=count_09+1; 
                classif(j,:)=[water strcloth]; 
            end 
        elseif (ml_x08(i*5-4,j)==ml_x10(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_08=count_08+1; 
                classif(j,:)=[strcloth weave]; 
            else 
                count_10=count_10+1; 
                classif(j,:)=[weave strcloth]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Strcloth\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results strcloth/cork=%4.0f\n',count_01); 
fprintf('Classification results strcloth/french=%4.0f\n',count_02); 
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fprintf('Classification results strcloth/liz=%4.0f\n',count_03); 
fprintf('Classification results strcloth/net=%4.0f\n',count_04); 
fprintf('Classification results strcloth/repskin=%4.0f\n',count_05); 
fprintf('Classification results strcloth/scloth=%4.0f\n',count_06); 
fprintf('Classification results strcloth/straw=%4.0f\n',count_07); 
fprintf('Classification results strcloth/strcloth=%4.0f\n',count_08); 
fprintf('Classification results strcloth/water=%4.0f\n',count_09); 
fprintf('Classification results strcloth/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(8,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,8)=count_08*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,8)); 
 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
 
% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
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for i=321:360  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
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                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
        elseif ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif (ml_x09(i*5-4,j)==ml_x02(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water french]; 
            else 
                count_02=count_02+1; 
                classif(j,:)=[french water]; 
            end 
        elseif (ml_x09(i*5-4,j)==ml_x03(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water liz]; 
            else 
                count_03=count_03+1; 
                classif(j,:)=[liz water]; 
            end 
        elseif (ml_x09(i*5-4,j)==ml_x04(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water net]; 
            else 
                count_04=count_04+1; 
                classif(j,:)=[net water]; 
            end 
        elseif (ml_x09(i*5-4,j)==ml_x05(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water repskin]; 
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            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin water]; 
            end 
        elseif (ml_x09(i*5-4,j)==ml_x06(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water scloth]; 
            else 
                count_06=count_06+1; 
                classif(j,:)=[scloth water]; 
            end 
        elseif (ml_x09(i*5-4,j)==ml_x07(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water straw]; 
            else 
                count_07=count_07+1; 
                classif(j,:)=[straw water]; 
            end 
        elseif (ml_x09(i*5-4,j)==ml_x08(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water strcloth]; 
            else 
                count_08=count_08+1; 
                classif(j,:)=[strcloth water]; 
            end 
        elseif (ml_x09(i*5-4,j)==ml_x01(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water cork]; 
            else 
                count_01=count_01+1; 
                classif(j,:)=[cork water]; 
            end 
        elseif (ml_x09(i*5-4,j)==ml_x10(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_09=count_09+1; 
                classif(j,:)=[water weave]; 
            else 
                count_10=count_10+1; 
                classif(j,:)=[weave water]; 
            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
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end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Water\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results water/cork=%4.0f\n',count_01); 
fprintf('Classification results water/french=%4.0f\n',count_02); 
fprintf('Classification results water/liz=%4.0f\n',count_03); 
fprintf('Classification results water/net=%4.0f\n',count_04); 
fprintf('Classification results water/repskin=%4.0f\n',count_05); 
fprintf('Classification results water/scloth=%4.0f\n',count_06); 
fprintf('Classification results water/straw=%4.0f\n',count_07); 
fprintf('Classification results water/strcloth=%4.0f\n',count_08); 
fprintf('Classification results water/water=%4.0f\n',count_09); 
fprintf('Classification results water/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(9,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,9)=count_09*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,9)); 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Classification process % 
count_01=0; 
count_02=0; 
count_03=0; 
count_04=0; 
count_05=0; 
count_06=0; 
count_07=0; 
count_08=0; 
count_09=0; 
count_10=0; 
 
% Data classified  
cork=1; 
french=2; 
liz=3; 
net=4; 
repskin=5; 
scloth=6; 
straw=7; 
strcloth=8; 
water=9; 
weave=10; 
random_selection=11; 
% the only thing that is going to change according to what we are 
% classifying is the first element of the array:  
% i.e. classif(j,:)=["cork" cork]; only change the part between " " 
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% Depending on which class is going to be classified we must change the 
% first "if" below, instead of ml_x01 be compared with every single ml_x we 
% must change it for example if is french class it should be ml_02 instead 
% of ml_01. 
for i=361:400  % number of training samples 
    for j=1:(N-5)   % number of vectors for each coefficient matrix to be classified 
        if ((ml_x10(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x10(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x10(i*5-4,j)>ml_x01(i*5-4,j))) 
            count_10=count_10+1; 
            classif(j,:)=[weave 0]; 
        elseif ((ml_x02(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x02(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x02(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_02=count_02+1; 
            classif(j,:)=[french 0]; 
        elseif ((ml_x03(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x03(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x03(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_03=count_03+1; 
            classif(j,:)=[liz 0]; 
        elseif ((ml_x04(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x04(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x04(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_04=count_04+1; 
            classif(j,:)=[net 0]; 
        elseif ((ml_x05(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x05(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x05(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_05=count_05+1; 
            classif(j,:)=[repskin 0]; 
        elseif ((ml_x06(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x06(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x06(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_06=count_06+1; 
            classif(j,:)=[scloth 0]; 
        elseif ((ml_x07(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x07(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x07(i*5-4,j)>ml_x09(i*5-4,j))... 
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                &&(ml_x07(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_07=count_07+1; 
            classif(j,:)=[straw 0]; 
        elseif ((ml_x08(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x01(i*5-4,j))&&(ml_x08(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x08(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_08=count_08+1; 
            classif(j,:)=[strcloth 0]; 
        elseif ((ml_x09(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x09(i*5-4,j)>ml_x01(i*5-4,j))... 
                &&(ml_x09(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_09=count_09+1; 
            classif(j,:)=[water 0]; 
        elseif ((ml_x01(i*5-4,j)>ml_x02(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x03(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x04(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x05(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x06(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x07(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x08(i*5-4,j))&&(ml_x01(i*5-4,j)>ml_x09(i*5-4,j))... 
                &&(ml_x01(i*5-4,j)>ml_x10(i*5-4,j))) 
            count_01=count_01+1; 
            classif(j,:)=[cork 0]; 
        elseif (ml_x10(i*5-4,j)==ml_x02(i*5-4,j)) 
            random_pick=rand;           % We use rand to let random selection when  
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_02=count_02+1; 
                classif(j,:)=[french weave]; 
            end 
        elseif (ml_x10(i*5-4,j)==ml_x03(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_03=count_03+1; 
                classif(j,:)=[liz weave]; 
            end 
        elseif (ml_x10(i*5-4,j)==ml_x04(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_04=count_04+1; 
                classif(j,:)=[net weave]; 
            end 
        elseif (ml_x10(i*5-4,j)==ml_x05(i*5-4,j)) 
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            random_pick=rand; 
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_05=count_05+1; 
                classif(j,:)=[repskin weave]; 
            end 
        elseif (ml_x10(i*5-4,j)==ml_x06(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_06=count_06+1; 
                classif(j,:)=[scloth weave]; 
            end 
        elseif (ml_x10(i*5-4,j)==ml_x07(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_07=count_07+1; 
                classif(j,:)=[straw weave]; 
            end 
        elseif (ml_x10(i*5-4,j)==ml_x08(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_08=count_08+1; 
                classif(j,:)=[strcloth weave]; 
            end 
        elseif (ml_x10(i*5-4,j)==ml_x09(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_09=count_09+1; 
                classif(j,:)=[water weave]; 
            end 
        elseif (ml_x10(i*5-4,j)==ml_x01(i*5-4,j)) 
            random_pick=rand; 
            if random_pick>.5 
                count_10=count_10+1; 
                classif(j,:)=[weave random_selection]; 
            else 
                count_01=count_01+1; 
                classif(j,:)=[cork weave]; 
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            end 
        end 
    end 
    results(i*(N-5)-(N-6):i*(N-5),:)=classif; % this part is going to be used for fusion 
end 
fprintf('\n\nResults for Approximation Coefficients of Testing Samples for Weave\n\n'); 
fprintf('Results will be expressed as: ("original class"/"class classified as")\n'); 
fprintf('Classification results weave/cork=%4.0f\n',count_01); 
fprintf('Classification results weave/french=%4.0f\n',count_02); 
fprintf('Classification results weave/liz=%4.0f\n',count_03); 
fprintf('Classification results weave/net=%4.0f\n',count_04); 
fprintf('Classification results weave/repskin=%4.0f\n',count_05); 
fprintf('Classification results weave/scloth=%4.0f\n',count_06); 
fprintf('Classification results weave/straw=%4.0f\n',count_07); 
fprintf('Classification results weave/strcloth=%4.0f\n',count_08); 
fprintf('Classification results weave/water=%4.0f\n',count_09); 
fprintf('Classification results weave/weave=%4.0f\n',count_10); 
% Percentaje of classification 
a=count_01+count_02+count_03+count_04+count_05+count_06+count_07+count_08+count_09+count_1
0; 
fprintf('\nTotal samples=%4.0f\n',a); 
rec(10,:)=[count_01 count_02 count_03 count_04 count_05 count_06 count_07 count_08 count_09 
count_10]; 
perc(1,10)=count_10*100/a; 
fprintf('\nPercentaje of classification=%4.4f\n',perc(1,10)); 
rec_perc=[rec perc']; 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
 
toc 
 

APPENDIX C5  MAXIMUM LIKELIHOOD FUNCTION 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%% 
% Discriminant Function For Multivariate & Multiple Classes % 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%% 
 
% This function calculates the discriminant functions and th threshold using the data matrix and the mean  
function h_x=hi_fcn(x_data0,mean_data0,cov_data0)         % x_data ~ is a vector from the matrix of 
coeficients 
                                                            % mean_data ~ is the mean vector  
                                                            % cov_data ~ is the covariance matrix 
 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%                                                            
% This part is used for proof       %                               
% load train_cork.mat               % 
% x_data0=train_cork(1:8,37);       % 
% mean_data0=train_cork(1:8,2);     % 
% cov_data0=train_cork(1:8,21:28);  % 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
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% Using Pseudo Inverse for the inversion of the covarience matrix 
% maximum likelihood classification 
% Example of how this works 
% But we will use the general case multivariate and multiple classes 
% hi(X)=-(1/2)Ln|Ki|-(1/2)(X-mi)'(Ki^-1)(X-mi) 
% hi(X)>=hj(X)  (for all j ----> X element of class i) 
 
% % difference of discriminant functions using Pseudo Inverse 
% h_x=-0.5*log(det(cov_data0))-0.5*(x_data0-mean_data0)'*((cov_data0'*cov_data0)^-
1)*cov_data0'*(x_data0-mean_data0); 
 
% % SVD for matrix inversion 
% [U,S,V] = svd(cov_data0); 
% cov_inv=V*S^-1*U'; 
rank_cov=rank(cov_data0); 
if rank_cov==3 
    cov_data0=eye(4); 
end 
% difference of discriminant functions using SVD 
h_x=-0.5*log(det(cov_data0))-0.5*(x_data0-mean_data0)'*(cov_data0^-1)*(x_data0-mean_data0); 
 
% % QR for matrix inversion 
% [Q,R] = qr(cov_data0); 
% cov_inv=R^-1*Q; 
%  
% % difference of discriminant functions using QR 
% h_x=-0.5*log(det(cov_data0))-0.5*(x_data0-mean_data0)'*cov_inv*(x_data0-mean_data0); 
 
 
 

APPENDIX C6  MAJORITY VOTING FUSION RULE 
 
 
% load results_db1.mat 
% load results_bior31.mat 
% load results_sym2.mat 
% load results_coif1.mat 
% load results_db2.mat 
load results_db1.mat 
[M N]=size(results_eu_db1); 
count_01=0; 
count_02=0; 
count_03=0; 
 
 
count_k01=0; 
count_k02=0; 
count_k03=0; 
 
 
veggie=1; 
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urban=2; 
water=3; 
 
random_selection=11; 
count_times=0; 
i_count=0; 
 
for j=1:3 
    for i=1:M 
       count_01=0; 
       count_02=0; 
       count_03=0; 
        
       eu=results_eu_db1(i,2*j-1); 
       if (eu==1) 
           count_01=count_01+1; 
           count_times=count_times+1; 
       elseif (eu==2) 
           count_02=count_02+1; 
           count_times=count_times+1; 
       elseif (eu==3) 
           count_03=count_03+1; 
           count_times=count_times+1; 
        
       end 
       knn3=results_knn3_db1(i,2*j-1); 
       if (knn3==1) 
           count_01=count_01+1; 
           count_times=count_times+1; 
       elseif (knn3==2) 
           count_02=count_02+1; 
           count_times=count_times+1; 
       elseif (knn3==3) 
           count_03=count_03+1; 
           count_times=count_times+1; 
        
       end 
       knn5=results_knn5_db1(i,2*j-1); 
       if (knn5==1) 
           count_01=count_01+1; 
           count_times=count_times+1; 
       elseif (knn5==2) 
           count_02=count_02+1; 
           count_times=count_times+1; 
       elseif (knn5==3) 
           count_03=count_03+1; 
           count_times=count_times+1; 
        
       end 
       ml=results_ml_db1(i,2*j-1); 
       if (ml==1) 
           count_01=count_01+1; 
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           count_times=count_times+1; 
       elseif (ml==2) 
           count_02=count_02+1; 
           count_times=count_times+1; 
       elseif (ml==3) 
           count_03=count_03+1; 
           count_times=count_times+1; 
        
       end 
       if (count_times==4)     % Classification of K Nearest Neighborhood 
            count_times=0; 
            % i_count=i_count+1; 
            if ((count_01>count_02)&&(count_01>count_03)) 
                count_k01=count_k01+1; 
                results(i,2*j-1:2*j)=[veggie 0]; 
            elseif ((count_02>count_01)&&(count_02>count_03)) 
                count_k02=count_k02+1; 
                results(i,2*j-1:2*j)=[urban 0]; 
            elseif ((count_03>count_02)&&(count_03>count_01)) 
                count_k03=count_k03+1; 
                results(i,2*j-1:2*j)=[water 0]; 
             
            elseif (count_01==count_02) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1; 
                    results(i,2*j-1:2*j)=[veggie urban]; 
                else 
                    count_k02=count_k02+1;  
                    results(i,2*j-1:2*j)=[urban veggie]; 
                end 
            elseif (count_01==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k01=count_k01+1;  
                    results(i,2*j-1:2*j)=[veggie water]; 
                else 
                    count_k03=count_k03+1;  
                    results(i,2*j-1:2*j)=[water veggie]; 
                end 
             
             elseif (count_02==count_03) 
                random_pick=rand; 
                if random_pick>.5 
                    count_k02=count_k02+1;  
                    results(i,2*j-1:2*j)=[urban water]; 
                else 
                    count_k03=count_k03+1;  
                    results(i,2*j-1:2*j)=[water urban]; 
                end 
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            end 
       end 
    end 
end 
for j=1:3 
    count_01=0; 
    count_02=0; 
    count_03=0; 
     
    for i=1:M 
       x=results(i,2*j-1); 
       if (x==1) 
           count_01=count_01+1; 
           % count_times=count_times+1; 
       elseif (x==2) 
           count_02=count_02+1; 
           % count_times=count_times+1; 
       elseif (x==3) 
           count_03=count_03+1; 
           % count_times=count_times+1; 
        
       end 
       if (i==M) 
           if (j==1) 
               perc(j)=count_01*100/M; 
               resul(1,:)=[count_01 count_02 count_03];   
           elseif (j==2) 
               perc(j)=count_02*100/M; 
               resul(2,:)=[count_01 count_02 count_03]; 
           elseif (j==3) 
               perc(j)=count_03*100/M; 
               resul(3,:)=[count_01 count_02 count_03]; 
            
           end  
       end 
    end     
end 
tabla=[resul perc'];   
 

 


