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Abstract:

Background: Breast cancer can be cured if diagnosed early, with digital mammography which is one of the
most effective imaging modalities for early breast cancer detection. However mammogram images often come
with low contrast, high background noises and artifacts, all these things making diagnosis difficult. The purpose
of this paper is to preprocessing digital mammogram images to improve results with a computer aided
diagnosis (CAD) system. In this paper we have proposed three distinct methods:image processing to removing
unwanted objects method;

a breast border detection and segmentation method; and a pectoral muscle detection and suppression method.
Materials and Methods: The presented method in this paper applied image contour extraction technique by
computer technology in mammogram images to find and extraction the breast border and pectoral muscle
automatically. The proposed algorithms were extensively applied on more than 200 mammogram images in
(MIAS) database resulting in complete pectoral muscle removing in most of the images. In this proposed the
algorithm is compared with other segmentation methods showing good results in comparison.

Results: The proposed techniques are tested with the Mini MIAS dataset by Matlab simulation program , this
technique is applied toextract the breast border to many type of tissues of mammograms and achieved in
general 96 % segmentation accuracy. Also applied same technique to extraction and suppression the pectoral
muscle and achieved 93 % extraction accuracy.

Conclusion: The proposed methods were extensively applied on more than 100 mammogram images in MIAS
database resulting in complete pectoral muscle detection and suppression in most of the images also applied
this technique to find the breast border.
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I.  Introduction

Cancer is a group of diseases that cause cells in the body to change and grow out of control. Most types
of cancer cells eventually form a lump or masses called a tumor, and are named after the part of the body where
the tumor originates. Breast cancer begins in breast tissue, which is made up of glands for milk production,
called lobules, and the ducts that connect lobules to the nipple. The remainder of the breast is made up of fatty,
connective, and lymphatic tissue *.

Breast cancer is a leading cause of cancer deaths among women. For women in US and other
developed countries, it is the most frequently diagnosed cancer. About 2100 new cases of breast cancer and 800
deaths are registered each year in Norway ®. The incidence of breast cancer is rapidly increasing in the Asia
Pacific regions *. In India, breast cancer accounts for 23% of all the female cancer death followed by cervical
cancer (17.5%) in India. Although the incidence is lower in India than in the developed countries, the burden of
diagnosing and treating of breast cancer in India is alarming *.

Abnormal mass growth in breast can be detected by screening mammograms as a first line testing tool.
Digital mammography is the most effective imaging modality for early detection of breast cancer. In most of the
advanced country screening mammogram has become a mandate for women after a certain age as a routine
checkup. Increasing the population cases of mammograms has increased highly over time in comparison to
constant number of available radiologists. This has resulted in a highly skewed patient: radiologist ratio. The
burden of screening hundreds more mammogram images has fallen on the radiologists. Added to this problem,
digital mammogram images often contain noise, low contrast and artifacts making it difficult for the
radiologists to make a decision and timely judgment about appropriate diagnosis.
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In these challengers a computer aided tool for analyzing mammograms could be highly helpful.
Consequently the diagnosis is more accurate if a better quality image is provided.

In this proposal basically focusing on breast border detection and extraction and pectoral muscle
suppression. In the first stage of this paper a preprocessing technique is proposed for removing unwanted objects
in a mammogram image , the second stage in this paper a breast border extraction is proposed to segment the
breast area from the image background. Breast border extraction is an important for any CAD system.
Segmenting the breast area accurately from the image background limits the search area for the localization of
masses or micro-calcifications, hence increasing the chances of improved detection.

And lastly an automated segmentation technique to detection and remove the pectoral muscle is applied
as the intensity range of pectoral muscle is very similar to as that of masses. The objective of this research work
is to produce better preprocessed mammogram images for input to a Computer Aided Diagnosis (CAD) system,
which would eventually radiologists assist in better diagnosis.

Il. Material And Methods

The proposed preprocessing techniques were tested on the digital mammogram images collected from
popular publicly available MIAS dataset °. Digital mammogram images are medical images that are difficult to
be explicated, thus a preparation phase is important in order to improve the mammogram image quality and
make the segmentation results more clarity and accurate, thus, the scheme in this paper is involved four steps:
(I) pre-processing and enhancement (I1) breast segmentation (I11) detection of the breast border; and (IV)
detection of the pectoral muscle. In these steps used some of techniques as : convert the mammogram image
(gray image) into binary image , also used technique to convert the original image in to RGB (color image) with
multi levels.

I. Pre-preprocessing and enhancement

The main objective of this process is to improve the quality of the image to make it ready to other
processing by removing the noise and unwanted parts in the background of the mammogram image.In this
paper, used a technique for pre-preprocessing and enhancement to improve the detection of the suspicious
regions in a mammogram image.The pre-preprocessing and enhancement method consists of two processing
steps; first, the removal of film artifacts such as labels and X-ray marks are removed from the mammogram
image for helping physicians to better diagnose.

Second, scanning the image to find the chest wall and unify the orientation of the breast body in one
direction (always to the left direction or pectoral muscle, is on the upper left corner of the image). Determine
the orientation of the breast It is important objective for beginning to searching in image with knowing the chest
wall or breast border orientations. This section is based on the technique of converting the image to binary
image for scanning each pixel one by one in all digital mammogram image. Scanning the image horizontal and
vertical to search for impurities and artifacts as labels and X-ray marks, moreover scanning to find orientation of
the breast body and fixed the orientation breast body to left side.

(@) (b)
Figurel:preprocessing method to make the image orientation always left ,
(a): Original image , (b):The mammogram after preprocessing technique.
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I11. Beast Segmentations:

Previous work from many authors used mammography image databases, specially MIAS ° and DDSM ¢,
both comprised of scanned and digitized SFM images. First methods for breast border contour detection were
manual ” and semiautomatic 2. In the manual methods segmentation is done by a selecting device, like computer
mouse, so those methods probably cannot be treated as something that is considered to be segmentation today.
Among fully automatic methods, gray level thresholding or histogram based methods are dominant °*°.
Some different approaches like Polynomial modeling **, Active contours ** ** Classifiers and Wavelet
decomposition ™.

The main objective of our study includes a pixel-wise clustering scheme plus post processing to
segment the breast boundaries precisely and segment the pectoral muscle area.

V. Breast Border Segmentation.

Process of breast segmentation is the first step in mammography image analysis. It is basic to find the
skin-air interface, or the breast contour, and define the region of interest (ROI) for further analysis

The technique for breast border segmentation proposed in this paper use a pixel-wise clustering
technique. Segmentation starts by automatically selecting the desired region The method has two phases : In the
first phase searching from right direction for first pixel (color pixels) in the image that representing a beast
border pixels (contour of breast border). And second phase register all position breast border points and
redrawing in original image with white pixels the region of pectoral muscle as shown the figure.

(@) (b) (© (d)

Figure2: shows the stages of the proposal techniques to find the breast border in digital mammogram image
(a): Original image , (b):the image after preprocessing technique, (c): shows the image after
converted to RGB image, (d): shows the final stage to drawing the breast border
on theimage.
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V. Pectoral Muscle Segmentation.

The technique for pectoral muscle segmentation proposed in this paper use a pixel-wise clustering
technique to detect pectoral muscle. Segmentation starts by automatically selecting the desired region. The
region of interest containing pectoral muscle is determined by three phases : In the first phase searching for all
pixels (color pixels) in the image with limit value as a color pixels that representing a pectoral muscle pixels (
pectoral muscle line). second phase scanning the image from upper left corner in position (1,1) raw and column
in to lower left corner into end of contour of the breast, third phase register all position of pectoral muscle
points and redrawing in original image with white pixels or suppression the region of pectoral muscle as shown
the figure.

@ (b) (© (d)

(@) (b) (c) (d)
Figure3: shows the stages of the proposal techniques to detect pectoral muscle in digital mammogram
image
(a): Original image , (b):the image after preprocessing technique, (c): shows the image after
converted to RGB image, (d): shows the final stage to drawing pectoral muscle .

VI. Result & Discussion
The proposed techniques are tested with the Mini MIAS dataset by Matlab simulation program , this
technique is applied for breast border extraction to almost 40 fatty mammogram images, almost 40 fatty-
glandular images, and more than 40 dense glandular images achieved in general 96 % segmentation accuracy.
Also applied same technique to extraction and suppression the pectoral muscle and achieved 93 % extraction
accuracy.
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(b) (a) (b)
Figure4:Shows the RGB digital mammogram image in final phase to find and draw the breast border and
pectoral muscle.(a): Original image , (b):Breast border and pectoral muscle
draw in the RGB image.

Table no 1 : Shows breast border extraction and pectoral muscle detection results.

Breast st Extraction acowracy. | Extraction acouracy.
BreastBorder | Pectoral muscle
[ o faty mammogram invages n W%
o fatty-gandular images n% 9%
| + donse ganduarimages o4 14
Merage results 4 4 S

VII.Conclusion

The proposed methods were extensively applied on more than 100 mammogram images in MIAS
database resulting in complete pectoral muscle detection and suppression in most of the images also applied this
technique to find the breast border.

In this paper, were presented an image processing using RGB wise pixels clusteringto processing
mammogram images, including a breast border and pectoral muscle detection and segmentation method. Skin-
air boundary is firstly detected based on RGB gradient weight, and breast boundary is then findingby scanning
the image with applying RGB clusteringpixels technique.

Next, breast segmentation is performed in the pixel-wise classification to get the initial boundary
between pectoral muscles and breast region based on line detection and curve fitting. Experimental results
showed that the proposed automatically method for breast border and pectoral detection and segmentations has
higher efficiency.
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