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Summary

Breast cancer is the main reason for women's death. In Egypt, breast cancer is
considered to be the most common cancer among females. Death percentage by breast
cancer is up to 37.7% out of 12.621 new cases in 2008. Breast cancer starts when cells
in the breast begin to grow out of control. However, there are many techniques help to
discover the cancer in a more safe way. One of them is Digital Infrared Imagin
(thermography); it is based on the metabolic activation and vascular circulation in bot
pre-cancerous tissue and the cancerous one. Radiographic images obtained from
thermography equipment are one of the most f techniques that used for helping in early
detection of breast cancer. This thesis proposes a method for breast cancer detection
that uses image processing techniques. These techniques are applied to 142 breast
digital thermal images; 77 of them are normal images and 65 are abnormal ones.
Matlab, is used for detecting region of interest (ROI) and feature extraction. In addition,
Weka is used for classification and feature selection. In the (ROI) extraction phase,
active contour techniques are used, and then 72 statistical and textural features are
extracted and used to feed classifiers. It is worth mentioning, there are three different
classifiers. These classifiers are Sequential minimal optimization (SMO), kernel logistic
regression, and Multilayer perception and their accuracy had reached to 99.29%,
98.59%, 96.4%. Afterwards it comes to the feature selection phase, at which the best
dominant features are selected to minimize the processing time and effort. Accordingly,
there are two types of wrapper feature selection methods are called best first and
Greedy Step wise. These methods are used to minimize the number of features. Finally,
only 6 features were selected, which gave us an accuracy of 99.29% using Sequential
Minimal Optimization (SMO), 99.29% using Kernel Logistic Regression, and 97.18
using Multilayer Perceptron.
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Abstract

Breast cancer is the main reason for women's death. It is the second most frequent cause of
cancer death for women after lung cancer. Worldwide. In Egypt, breast cancer is
considered the most-popular cancer among females. In 2008 the proportion of deaths due to
breast cancer was 37.7% among 12,621 new cases. When breast cells begin to develop out
of control it can cause breast cancer. However, there are many techniques that help you
discover cancer more safely. One of these is digital infrared imaging (thermography); it is
relying on metabolic activation and vascular circulation in both pre-cancerous and
cancerous tissue. Radiographic images obtained from thermography equipment are one of
the most f techniques that used for helping in early detection of breast cancer. a method for
detecting breast cancer using image processing techniques was proposed by this thesis.
These techniques are applied to 142 digital thermal images of the breast; 77 of these are
normal images and 65 are abnormal. Matlab is used to detect the region of interest (ROI)
and feature extraction. Besides that, Weka is used for the classification and selection of
functions. The active contour techniques are used in the extraction phase (ROI) and
therefore 72 statistical and textural features are extracted and used to supply classifiers. It is
worth mentioning, there are three different classifiers. These classifiers are Sequential
minimal optimization (SMO), kernel logistic regression, and Multilayer perception and
their accuracy had reached to 99.29%, 98.59%, 96.4%. Afterwards it comes to the feature
selection phase, at which the best dominant features are selected to minimize the
processing time and effort. Accordingly, there are two types of wrapper feature selection
methods are called best first and Greedy Step wise. These methods are used to minimize
the number of features. Finally, only 6 features were selected, which provided us with
99.29% accuracy using Minimum Sequential Optimization (SMO), 99.29% by using kernel
logistic regression and 97.18 with Multilayer Perceptron.
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Chapter 1: Introduction

1.1 Problem definition

Breast cancer is a major health problem in Western countries as well as our country. In the
USA a study developed by the American Cancer Society estimated that among 8 to 12
women one will develop breast cancer during her life [1].Breast cancer is the 2" mostly
common diagnosed cancer world-wide [2].There are two main types of breast cancer
namely cranio-caudal (CC) and media-lateral oblique (MLO).Breast cancer usually appears
in the ducts, tubes that convey milk to the nipple, and lobules, organs that create milk. It
happens in all men and women, although male breast cancer is an uncommon disease. A
few works have reported that the development rate of a tumor is corresponding to its
temperature [3].Screening test searches for cancer disease before an individual exhibits any
symptom. It can help to discover cancer tumor at an early stage. Many masses are benign,
implying that abnormal growth is mainly limited to a circumscribed, single and growing
mass of cells [4].Some cancers are dangerous, which means that abnormal growth attacks
the surrounding tissues that may metastasize or spread to remote areas of the body [5].The
masses have the potential to lead to complications, while malignant tumors are an
extremely severe cancer. Most breast cancers will have metastasized before reaching a
tangible size. In this way, different quantities of imaging techniques are found for breast
tumor recognition at the tissue level. These are arranged as Infrared Imaging and
Mammography. In an early stage, Infrared imaging or thermography is one of the best
breast cancer detection routines and is also useful for the recording of advanced stages of
breast cancer.

1.2 Objective of the Thesis

This thesis suggests a technique for detecting breast cancer in thermal Images. The
technique has four main parts. In the first part, the image processing techniques are used to
prepare the image for feature and pattern Extraction processes using active contour
technique. The second part is extracting some feature. In third part we select the best
features that have the more effect on the system by using wrapper method. Finally in fourth
part we used the selected features to feed classifiers to get better accuracy and to reduce the
number of false positive cases in the diagnosis of breast cancer.

The approach of this research is based on detecting breast cancer from breast thermal
images using image processing techniques.

1.3 Screening for Breast Cancer

In an uninfected population, the purpose of any disease screening is to reduce mortality
from this disease [6]. It is aimed at reducing the risk of developing or dying from disease

1



