ICCP’09, Cluj Napoca, August 27-29, 2009

oljeld ‘erepelaw

aded Jejiwis pue u

Carpet Wear Classification based o

1e sI

Support Vector Machine Pattern
Recognition Approach

.C. Copot, .S. Syafiie, :S. Vargas, :R. de Keys
.L. van Langenhove, .C. Lazar

1 Department of Automatic Control and Applied Informatics, “Gheorghe Ass i”
Tehnical University of lasi

2 Department of Electrical energy, Systems and Automation, Ghent Unive
s Department of Telecommunication, Ghent University
» Department of Textile, Ghent University

OIS NOOILOIRE “Gheorghe Asachi” Tehnical University of lasi -

Jun ways Aq papinoid

1 1ybnolq

301|q19 dIWBPLIY ANSIOA
T Ag nok o

=


https://core.ac.uk/display/55775762?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

ICCP’09, ClujNapoca, August 2/-29, 2009

Introduction

Features extraction

PCA (Principal Component Analysis)
Features classification

Results

Conclusion

OIS NOOILOIRE “Gheorghe Asachi” Tehnical University of lasi




ICCP 09, Cluj.Napoca, August 27-29, 2009
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Introduction

Data Acquisition

Fig 1. Digital image Fig 2. Laser image
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Features extraction

Co-occurrence matrix

» Co-occurrence matrix composed

i1 2 3 4 5 6 7
2 3|1 |ofo]olfo
113|427 olo|o|o|1]o0]2

|__—] 2

|_—

(}256 sJolojoj1]o]|1]o
——> 4| %100 0]0]0
36| 7412 slojlojo|lo|lo|1]|o0
65275 sloloflo|lofo|o]n
1 ]lofloflo]1]o0]|o0

Gray-scale matrix

Co-occurrence matrix (0° & d =1)

Ca(9(, 1), 90 +k, J+1))=Cy (g, 1), g(i+k, J+1))+1
Where: d =+/k? +12
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Features extraction

Haralick’s Features

Energy
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Informational Measures of Correlation
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Theoretical representation
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Features Validation

Features extraction

% 10~ Co-occurence features -> ENERGY
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What and why PCA?

» Principal Component Analysis is a useful technique used to reduce
the dimensionality of large data sets, such as those from micro array
analysis;

» When there are more than three variables, it is more difficult to
visualize graphically their relationships.
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PCA Results

carpetKL-517
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3D Plotting of first third PC

2D Plotting of first tow PC
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Binary SVM

Features classification

» A separated hyperplane: w'x+b=]|0
W' x+b=0

Wx+b>0 if y=1

Wx+b<0 if y=-1
Where - x s training data
- y is indicator vector
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Nonlinear - SVM

Features classification

Input space Feature space
k(x, Xj) = (Xin +1)" - polynomial kernel
_ a-lix=ylr2o*
k(Xi ) Xj) =€ 7 - Gaussian kernel

The separable plane will be:
k(x,x,)Ww' +b=0

1777
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Multi — class SVM

Features classification

» One - Against - All decomposition

+x
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oA wN =
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Results

Testing Results

»For every carpet are used:

- 4 points for training

- 1 point for testing

A8 — 501 84,4 84,4

A8 — 701 84,4 100
Big 4 100 100

20 KL 803 beige 84,4 84,4
LA7 84,4 100

Pr 84 100 100

20 KL 517 100 100
Big 8 86 86

LA9 72 100

20 KL 803 100 100

Table of percentage classification
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SVM Classification

carpet KL-517
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» Automated carpet classification can be achieved using
co-occurrence matrix, PCA and SVM

» Polynomial kernel gives 88,32% over all classification

» Gaussian kernel gives 94,24% over all classification
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THANK YOU!
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