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Abstract
Cancer is a general term that refers to cells that grow and multiply 
out of control and possibly spread to other parts of the body. Breast 
cancer continues to be a significant public health problem in the 
world. Breast cancer is a malignant cell growth in the breast and 
if left untreated the cancer spreads to other areas of the body. 
The incidence of breast cancer rises after age forty. The highest 
incidence approximately 80% of invasive cases occurs in women 
over age fifty. According to a survey, the life time probability of 
developing breast cancer is 1 in 8 and the probability of death due 
to breast cancer is 1 in 26. Segmentation of a mass is an essential 
preliminary step for automated detection. Mass segmentation 
remains a difficult task due to both variability of the shape and 
variation in the image quality. The mass detection is an essential 
step in breast cancer detection which is used mostly to assist the 
radiologist for second opinion. Because their judgment depends 
on training, experience and subjective criteria. Approximately 
1/3rd of mammography image has dark background which does 
not provide any information about diagnosis. Inspite of the most 
complex algorithm developed mass segmentation continues being 
too dependent on application. 
In the recent years there has been fair amount of research has 
been done on breast cancer detection but the mass detection 
continues to be a hot area of research due to varying shape, sizes 
and margins of masses. Several breast segmentation techniques 
has been developed but the researches for better segmentation 
of masses and its feature extraction has shown that it suffers 
from then limitation of finding the pixels with highest intensity. 
The mass segmentation using the present techniques give better 
result in terms of visual quality, in general the more accurate the 
segmentation better the chances to retrieve the area showing the 
signs of malignancy.
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I. Introduction 
Histologically the breast is divided in 15 to 20 lobes or segments. 
Working backwards from the nipple, each lobe begins with a 
major duct that transfers the milk to the nipple during lactation. 
This major duct branches several times, forming minor or sub- 
segmental ducts with correspondingly smaller diameters. Finally, 
the branching ducts end up in Terminal Ductal Lobular Unit’s 
(TDLU’s). A TDLU consists of a lobule and its extra lobular 
terminal duct. The lobule is responsible for milk production 
during the period of lactation and it is build up from 10 to 100 
sac-like units called acini. The ductal and lobular system as a 
whole is surrounded by an uninterrupted basement membrane 
on the outside. 

A. Anatomy of the Breast 
With age the breast tissue will change. In young women the breast 
tissue is dense  and rich of glandular tissue. On aging, the glandular 
tissue is gradually replaced by fat.  This increased fat content of 
the breast in older women makes their mammograms relatively  
easier to diagnose. This is one of the major reasons that screening 

programs have excluded  women below a certain age (50 years 
of age in the Dutch screening program). This is reinforced by the 
need to reduce health risks due to radiation as far as possible.

Fig. 1:

B. Mammogram
A mammogram is a X-ray image of the breast. It is an effective 
non-invasive means of examining the breast, commonly searching 
for breast cancer. Cancer is not preventable, but early detection 
leads to a much higher chance of recovery and lowers the mortality 
rate from this disease. 

Fig. 2: Shows the Positioning,Mammogram, & Anatomy

C. Views Taken During Screening and Diagnostic 
Mammography

1. Cranial-Caudal View (CC)
The Cranio-Caudal (CO) view is the top-to-bottom view. In the 
CC view X-rays are passed in the direction from head to the feet 
so that the entire breast parenchyma can be depicted. This view 
may be taken during routine screening mammography and during 
diagnostic mammography The Cranio-Caudal view (CC) images 
the breast from above as seen in fig. 3.

Fig. 3: Cranio-Caudal View (CC) of Breast 
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2. Mediolateral-Oblique View (MLO)
The Mediolateral-Oblique view (MLO) is taken from an oblique or 
angled view as seen in figure 1.10. The MLO view is preferred over 
a lateral 90-degree projection because more of the breast tissue can 
be imaged in the upper outer quadrant of the breast.With the MLO 
view, the pectoral (chest) muscle should be depicted obliquely 
from above and visible down to the level of the nipple or further 
down. The shape of the muscle should curve or bulge outward as a 
sign that the muscle is relaxed; the medial (middle) portion of the 
breast should be prominent in the MLO view. The nipple should 
be depicted in profile and a small skin fold should be visible as 
a sign that the whole breast is reproduced. Mediolateral-Oblique 
(MLO) is a side view taken at an angle as seen in fig.

Fig. 4: 

II. Statement of Problem
Segmentation of a mass is an essential preliminary step for 
automated detection. Mass segmentation remains a difficult task 
due to both variability of the shape and variation in the image quality. 
The mass detection is an essential step in breast cancer detection 
which is used mostly to assist the radiologist for second opinion. 
Because their judgment depends on training, experience and 
subjective criteria. Approximately 1/3rd of mammography image 
has dark background which does not provide any information about 
diagnosis. Inspite of the most complex algorithm developed mass 
segmentation continues being too dependent on application. 
In the recent years there has been fair amount of research has been 
done on breast cancer detection but the mass detection continues to 
be a hot area of research due to varying shape, sizes and margins 
of masses. Several breast segmentation techniques has been 
developed but the researches for better segmentation of masses and 
its feature extraction has shown tat it suffers from then limitation 
of finding the pixels with highest intensity. The mass segmentation 
using the present techniques give better result in terms of visual 
quality, in general the more accurate the segmentation better the 
chances to retrieve the area showing the signs of malignancy

III. Scope of The Study
This thesis work has been focused to achieve the following 
objectives

To propose an algorithm for mass segmentation.• 
Classifying the malignant and benign mass on the basis of • 

shapes of mass. 
Comparison with other segmentation techniques . • 
Validation of proposed algorithm on mini-MIAS.• 

IV. Methodolgy
The following steps are proposed to achieve the above mentioned 
objectives:

Study of mammography image. • 
Study of PNG file format for mammography image.• 
Design and implementation of mass segmentation.• 
Classification of malignant and benign masses on basis of • 
shape.
Comparison of proposed algorithm with state of art • 
techniques.
Check the developed mass detection system with different • 
mamographic images from MIAS.

A. Proposed Algorithms
The proposed algorithm has been implemented on a set of different 
momographic images obtained from mini-MIAS. 

Input
Gray Scale Image - A gray scale image (mxn)

Algorithm
Step I  : Read the mammographic image.
Step II  : Reducing image dimensions for selecting                
ROI.
Step III  : Selecting smallest ROI containing mass.
Step IV  : Finding the pixel with high intensity in                                  
ROI as centre point (Centroid).
Step V  : Draw number of radial lines from the     centre 
towards the boundary of a mass.
Step VI  : On each radial line find the pixel locate on 
boundary.
Step VII  : Interpolate the lines to estimate the mass.

Output
Segmented Image - It will return the segmented image.

B. Design and Implementation
The proposed system for mass detection is implemented as shown 
in fig.
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Fig. 5:

V. Results & Analysis
The proposed algorithm is applied on set of images. The results 
are classified on basis of different types of shapes of masses. 
The figure A to figure D shows different mammographic images 
after implementation of proposed segmentation technique having 
the mass classified as benign. Figure A to figure C shows the 
mamographic images after segmentation having the mass classified 
as malignant. Proposed technique results extraction of the mass 
accurately using the segmentation. After segmentation user can 
clearly classify the mass as a bening or malignant based on the 
size and shape of the mass.
The fig. D shows the comparison between proposed segmentation 
technique with other segmentation techniques. The top row of 
the images shows the original images. The segmented images 
in 2nd rows are resultant of Thresholding method. The 3rd row 
shows the Edge detection results. The 4th row shows the Hewitt 

method results and the last row contains the result of new proposed 
technique for segmentation.
Thus, it can be proved from below shown trails that the proposed 
technique is slightly better for mass detection and classification 
than the other techniques like Thresholding, Edge detection and 
Hewitt detection.

  
 (a)                                     (b)

   
 (c)                                   (d)
Fig. 6: Image Having Mass Classified as Malignant

VI. Conclusion
For detection of mass we have to perform the segmentation on 
mammogram. A universal algorithm of segmentation doesn’t 
exist, as each of image corresponds to a specific approach. Image 
segmentation is all about cutting the image into smaller regions. 
These new regions are supposed to define outlines of objects in the 
image more often, segmented regions are just area of images with 
similar properties. Proper object recognition usually requires high 
level knowledge. This knowledge can be built into segmentation 
method, or used after the segmentation is done on the obtained 
images.
In this thesis work segmentation technique is used for extracting the 
objects from the image. Then these images are classified according 
to the shape and size of segmented region. Three segmentation 
techniques have been used for comparison with new proposed 
technique and they are: Thresholding, Edge detection and Hewitt 
detection.Thresholding shows the poor results,however it is very 
fast and easy to implement and understand.Edge detection is very 
sensitive to the selection of initial seed pixe and sometimes Hewitt 
method basd segmentation leads to over segmentation.
Experimental results shows that the proposed approach is slightly 
better than other other techniques.Segmentation technique used 
in proposed technique is much accurate than other techniques of 
segmentation.
For future work,it would be intresting to propose a algorithm 
that results better than above proposed technique and compare 
with other widely used segmentation algorithms such as region 
growing, Mean-shift and Normalized cuts.
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