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> American Cancer Society
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! Median filtering

2 Edge- preserving

* Two Dimensional Median Filtering
* Normalization

® Morphology

® Dilation

"Erosion

® Opening
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! Image processing

2 Machine vision

% Uniform distribution
* Visual texture

® Conflict
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! Texture classification
Z Texture segmentation
¥ Texture synthesis
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! Spatial Distribution
2 Grey-level Co-occurrence Matrices
® Local Binary Patterns
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1 Energy Z Z{p(l’])}z
i
2 Contrast Tndo MHEEE G PG i - jl = n)
Z @p,J) = myhy
— L O0xOy
3 Correlation b
Where, W, W, o,, o, are the means and standard deviations of p,,
py, the partial probability density functions.
. Sum of Square: Z Z(i — 102G, ))
Variance i
z Z p(i,j)
Inverse Difference 2
c 1+ —))
Moment
2Ng
D iy ©
=2
6 Sum Average Where x and y are the coordinates ( row and column ) of any entry in
the co-occurrence matrix , and py.y (i) is the probability of co-
occurrence matrix coordinates summing to x+y.
7 Sum Variance ZZNg (i — Sen)” Psy(i)
8 Sum Entropy — 22N px + y(i)log(Px + y(i))=Sen
9 Entropy 2i2;p (L, Nlogp(i, /)
Difference
10 Ng-1 2 o (i
Variance Ziso 1Py ()
Ng—1
11 | Difference Entropy - Z Px — y(i)log(Px — y(i))
i:
HXY — HXY —1
max{HX,HY}
Information Where , HX and HY are the entropies of Py and Py such that :
12 Measure of HXY = - 5% p(i, ) log((i. /)
Correlation 1 . . ;
HXY1=- %%, p (i,)) log{py(Dpy()}
HXY2 = -3, 3 px (Dpy () log{p, (Dpy (D}
Information
13 Measure of exp[-2(HXY2-HXY)])"?

Correlation 2
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Maximum \/second largest eigenvalue of Q
14 correlation Where,
coefficient coo g P@RPGK)
Q(IIJ) Zk px(i)py(k)
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? Linear Discriminant Analysis
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if (SUMgirst > SUMast)
%Breast is oriented towards the right
else if (SUMgjrst < SUMast )
%Breast is oriented towards the left
end if
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Abstract

Breast cancer is the most common cancer and the second leading cause of cancer
deaths among women. Currently mammography is the most popular method for detection
of breast cancer. Masses and Microcalcificatons are most abnormalities that may appear in
breast cancer. Breast abnormalities are presented with a wide range of features. Studies
show that 15-30% of breast cancer may be ignored by the radiologists. With the recent
advances in the field of digital image processing has occurred, radiologists have the
opportunity to reduce the error rate. To help radiologist computer aid detection (CAD)

systems have been developed.

A recognition system generally consists of preprocessing, feature extraction and
classification. In this thesis two methods have been proposed to implement this system and
also they have been compared to existing methods.

In the both proposed method after preprocessing mammography images, with extract
the texture characteristics of the co-occurrence matrix (GLCM), to classify individuals
with support vector machine classifiers (SVM) and neural networks adapted. Finally, the
second proposed method, the selection of optimal features using particle swarm
optimization algorithm (PSO) and support vector machine classifier, the best result in the

detection of MC obtain from mammaography images.
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