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I. INTRODUCTION 
 
Breast cancer is a condition in which abnormal cells 
proliferate uncontrollably. It is the leading cause of 
death among women in their forties and fifties. 
Breast cancer kills more than million women globally 
each year, according to the World Health 
Organization's International Agency for Research on 
Cancer in Lyon, France [1].  
 
Mammography aids in early detection, plays a 
significant part in cancer treatment, and permits 
most patients to recover more quickly [2].  
 
Mammography is a type of imaging that uses low-
dose X-ray technology and high-contrast, high-
resolution film to evaluate the breasts.  
 
The two types of mammography are film and digital 
mammography.Digital mammography is superior to 
film mammography because radiation rays can be 
decreased by up to 50% while still detecting breast 
cancer, whereas standard radiation rays cannot be 
reduced in film mammography [3],[4].  
 
Masses must be categorized as benign or malignant 
in order to increase the biopsy yield ratio.Irregularly  

shaped masses are frequently cancerous, but those 
paired with radiolucent forms are benign [5-
7].Background, adipose tissue, breast parenchyma, 
and calcifications with increasing intensity are the 
four levels of intensities on a mammogram [3].  
 
We can assist clinicians in detecting the presence of 
a tumor by using computer image processing 
techniques on digitalized mammograms to enhance 
x-ray pictures and then extracting features from 
questionable locations [2],[8].  
 
As a result, our main idea is to concentrate on 
feature extraction, which is the most essential 
parameter in detecting breast cancer at an early 
stage. We will employ digital mammography pictures 
from the online mammogram database (MIAS 
database) [9] in our experimental study. 
 
We'll count the number of noteworthy characteristics 
in each image.Following the application of our 
method, we compare the results to the traditional 
geometric features for breast cancer [9], [11-15].  
 
The key and crucial breast cancer aspects are also 
discussed in the next section. Section IV shows the 
experimental findings of feature extraction range 
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values for a breast cancer mammography image. 
Finally, conclusions are given, as well as 
recommendations for future investigation. 

 
II. TUMOR FEATURES 

 
There are numerous types of features for tumors in 
image processing, but we'll focus on the most 
fundamental and useful ones for our purposes. 
 
As a result, our goal is to provide a feature that 
transforms medical terms into computer terms so 
that they can be processed and calculated. 
Geometric, Texture, and Gradient features are the 
three basic types of features [9]. 
 
The following are succinct summaries; 
1.Geometric Features:  
Geometric features (ROI) describe the geometric 
qualities of the Region of Interest. It is represented in 
an image as a group of pixels. As a result, we must 
explain the attributes of pixels in order to recognize 
them [17].  
 
The basic regional descriptors characterize the 
geometric properties of the region, which every 
object needs identify by those attributes. Geometric 
aspects are critical in medical diagnosis to recognize 
anything, regardless of breast. 
 
As a result, we need to know the geometric aspects 
of ROI in order to configure and differentiate it from 
others. Area, perimeter, and compactness are the 
three essential characteristics of geometric features 
[18]. 
 
2. Texture Features: 
Texture is a somewhat nebulous concept that is 
generally attributed to human perception as the 
fabric's feel or look.Everyone has his or her own idea 
of what texture is; there is no mathematical 
explanation for texture; it simply exists. In essence, 
there is no one-size-fits-all definition of texture, and 
no one-size-fits-all mathematical paradigm for 
synthesizing texture.However, there are numerous 
methods for describing and extracting it. Images will 
almost always incorporate texture samples from 
multiple sources. 
 
Despite the fact that there is no formal definition of 
texture, it intuitively provides measures of qualities 
the texture feature attempts to characterize gray 

level differences between neighboring pixels in a 
picture [19-21]. 
 

III. DETECTION APPROACH 
 
If the object has enough contrast with the 
background, it can be easily spotted in an image. The 
detection algorithm was depicted in Figure 1.  
 
In addition, it can be explained as follows: 
1. Reading the mammogram image: 
We obtained a 3 D matrix 129X79X3 by using the 
unread command. As illustrated in Figures 2 (A) and 
Figure 3 (A).Then, using the rgb2gray function, 
convert this image to gray levels. 
 
2. Detect Entire Cell: 
We'll detect the breast cells, or to put it another way, 
we'll segment them.The object to be separated 
stands out dramatically against the backdrop image. 
Operators that calculate an image's gradient can 
detect changes in contrast.  
 
There are several methods for calculating an image's 
gradient, including Sobel, Prewitt, Roberts, Canny, 
and others. However, we employ the Sobel detector 
in our work because it is straightforward to install 
and does not emit a lot of noise. 
 
Using a user-specified threshold value, the Sobel 
detector builds a binary mask. The gray thresh 
function is used to set a threshold value. Figure 2(B) 
and Figure 3(B) show how to make a binary gradient 
mask. 
 
3. Dilates the images: 
The vertical structuring element was used first, 
followed by the horizontal structuring element. The 
image is dilated using the immediate function. 
Figures 2(C) and Figure 3(C).  
 
4. Fill Interior Gaps:  
The dilated gradient mask nicely reveals the cell's 
outline, but there are still holes in the cells interior. 
Figures 2(D) and Figure 3 (D). In the image, the 
binary gradient mask displays lines of great contrast.  
 
The outline of the object of interest is not completely 
delineated by these lines. Gaps in the lines encircling 
the item in the gradient mask can be seen when 
compared to the original image. If the Sobel image is 
dilated with linear structuring components, which we 
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may build with the stroll function, these linear gaps 
will disappear. 
 
5. Subtracting the original image from the image 
after filling its gaps:  
When we subtracted the backdrop from the filled 
images, our image usually represents worrisome 
tissue in the breast. As a result, we can improve the 
placements and shapes of tumors and other aberrant 
cells. Figures 2(E) and Figure 3(E). 
 
6. Object Smoothen: 
We smooth the segmented object by eroding the 
image twice with diamond structuring using the strel 
function in order to make it look natural. Using the 
Haar like algorithm, get the  
 
7. Circular Shape: 
This technique tries to avoid boundary detection and 
generate information on parameterized features such 
as circles and straight lines directly from edge 
location information. 
 
We can locate the center of our circle by finding the 
mean value for all columns and rows in the 
subtracted image, and then drawing a circle at the 
corresponding tumor center that equals the 
maximum distance between the obtained center and 
the edge of the tumor using the Haar like feature 
Algorithm. 
 
Fig Determine the area and the perimeter for the last 
circles using the following equations: 
Area is defined as: 
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Where A is Area and P is perimeter. 
 
Comparing with the standard Geometric features 
for the tumors: Finally, we compare our findings to 
conventional geometric features for breast cancers 
[8],[10],[11],and[12]. 
 

 
Fig 1. Detection Approach. 

 
IV. EXPERIMENTAL RESULTS 

 
In mammograms, we calculate the geometric 
features of tissues. As we can see, a bright patch in 
the mammogram's middle obscures part of the 
tissues. The image is unevenly lighted due to this 
bright spot. We employ the top-hat transform to 
decrease the uneven illumination because the 
mammography image background is black and the 
image objects are all lighter than the image 
background.  
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The difference between the original image and its 
opening is known as the top-hat transform. The 
collection of foreground components of an image 
that fit a particular structuring feature is referred to 
as the image's opening.  
 
The previously listed requested features were 
implemented, which were applied to 80 genuine 
breast cancer mammography pictures from the MAIS 
database [9]. After extracting these features from 80 
mammography images, we saved the values in a 
database with 80 rows, each row representing one 
image, and three columns representing the three 
features extracted from each image. 
 

Table 1.Feature extraction ranges value for cancer 
tumor. 

Feature Maximum Minimum 
Area 260 75 

Perimeter 3580 270 
Compactness 34.554 17.456 

 

(a)                                             (b) 
Fig 2. (a) One tumor in the breast, (b) Multiple 

Tumors in the Breast. 

V. CONCLUSION AND FUTURE WORK 
 
The proposed features extraction achieves a decent 
outcome, as evidenced by the experimental findings. 
As a result, it is capable of implementing a Breast 
Cancer CAD system.  
 
In future study, we will employ the feature extraction 
values in Table 1 to construct a new Breast cancer 
CAD system that uses the percent ratio to categorize 
new mammography images. 
 
As a result, the new discovered mammography 
image meets our experimental criteria. 
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