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Problem:

Breast cancer should be on focus as many evidences showed that early
detection and appropriate treatment is the most effective strategy for
reducing mortality rates. Mammography is commonly used to
diagnose breast cancer at early stages which begins in breast tissue,
they are made up of glands for milk production, called lobules, and a
connection between the lobules and the nipple which is called ducts.
The remainder of the breast is made up of fatty, connective, and
lymphatic tissue.

The risk of developing breast cancer can be reduced by changing
lifestyle and behaviors to minimize exposure to specific risk factors,
such as daily exercise, smoking habit, pregnancy age, and others.
However, these modifications will only occur if women believed in the
impact of these behaviors on the development of breast cancer.
Identifying the abnormal masses in mammography images to detect
the existence of breast cancer of the patient using periodic
mammographic examinations with identifying the stage of the disease
based on the size of the cancerous tissues.

Context:

Different techniques carried out to detect breast cancer with the
support of several image processing technologies such as “fractal
analysis, discrete wavelet transform and Markov random field”.

The research has focused on provide a prototype able to detect the
existence of breast cancer of the patient using periodic mammographic
examinations with identifying the stage of the disease based on the size
of the cancerous tissues. A supporting tool has also been implemented
for identifying the abnormal masses in mammography images.
Moreover, for non-patients, the proposed prototype examines the life
style of the user according to determined criteria to detect the
probability for the user of developing breast cancer. Also, the proposed
prototype examines the life style of the user according to determined
criteria to detect the probability for the user of developing breast
cancer.




Solution approach:

Stage one of the proposed system aims to identify the micro-
calcification clusters in digital mammograms based on two main
phases. The first phase performs an automatic cleaning process in
order to improve the quality of input images by eliminate the
undesirable components from raw mammographic images using
median filtering for impulse noise removal.

In the second phase, preprocessing will be performed through a
consequence of steps for removing the X-ray label from the
mammogram images. Hence a breast cancer detection technique is
used for clustering data by segmenting the images. The K-means
Algorithm is applied to all the components in the image which is
divided into areas corresponding to different objects to specify regions
of interest and resolve the mass detection task on mammograms. Next
a contrast enhancement filter is applied to identify pixels that belong
to individual micro-calcifications candidates. Then, pectoral muscle
removing is performed since it will never contain micro-calcification.
The Pectoral muscles are the regions in mammograms containing
brightest pixels that have to be removed before detecting the tumor
cells to be able to detect that mass efficiently. The next step in this
phase depends on the sequence of stages as follows; segmentation step
divides the image into areas, and separates the estimated area to show
abnormalities. Next, the area size of alleged abnormality which is
found on the mammogram image is calculated. Then the pattern of
alleged abnormalities is determined to distinguish the areas with
alleged cancer from normal areas. Moreover, canny filter is used to
detect the edge of the area and detect the presence of edges of the
alleged cancer area.

A Dilation process is performed to make the resulted edge detection
line thicker and clearer. Then, a merge is applied on the cropped area
image and the resulted image from dilation to clear the vision of the
alleged areas with abnormalities. Finally, classifying the breast cancer
stage in mammogram image using K - Means clustering method is
applied. Where each group size has lower and upper limits, these limits
are used as a reference to determine the stage of cancer.

Contribution:

The contribution of this research is summarized as follows:

e Identifies a prototype for breast cancer detection with identifying
the stage of breast cancer.

e Introduces a supportive expert system that determines the
development probability for the user and provide more useful




development.

cancer disease development.

included in the system.

information to users for the required life style to avoid the disease
e Demonstrating recommendations for the correct life style to avoid

e Different cases have been performed by the system and the results
were satisfying to the experts with respect to the amount of knowledge

e Applying a successful classification algorithm for discrimination
between benign and malignant micro-calcification clusters.
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