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Abstract— Breast cancer is the most common cancer among the Indian women and it ranges from 25 to 31% 

of all cancers among Indian women. It is better to treat this dreadful disease at the earliest in order to save 

invaluable lives. For this sake, we developed a system that automatically detects and classifies the suspicious 

lesions present in the mammograms. The results are accurate because two levels of segmentations namely 

coarse and fine segmentation are employed. Coarse segmentation is done with the help of histogram based 

fuzzy c means technique, which is known for its accuracy, since it takes degree of truth and false into 

account. After obtaining the local sketch of the suspicious region, fine segmentation is applied in order to 

improve the rough representation of coarse segmentation and this is achieved by window based adaptive 

thresholding method. Finally, the outcome of fine segmentation is superimposed over the coarse 

segmentation to arrive at the perfect result. Then, the features such as area, circularity, correlation of pixel 

intensity, eccentricity and entropy of intensity distribution are extracted and the image is classified as normal, 

benign or malignant. 
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I. INTRODUCTION 

Breast cancer is the cancer that is a type of malignant tumour and grows in the cells of breast. Mostly, breast 

cancer is common among women but in very rare occasions it can be found in men too. The cancer cells of 

malignant tumour spreads up to the nearby area, if not treated at the right time. Breast cancer is the most 

common cancer among the Indian women and ranges from 25 to 31% of all cancers in India. 

The average age of the occurrence of breast cancer is 30-50 years and previously it was 50-70. The severity 

or aggressiveness is directly proportional to the age of the person. The survey of Globocan (WHO) in the year of 

2012, reports that the death count of breast cancer patients in India is 70,218 and stood first in the death rate. 

China ranked second with the death count of 47,984 and United States ranked third with 43,909 deaths [1].  

The earlier the cancer is detected, the easier it is to cure it. Thus, early detection of cancer is necessary. 

Mammography is the best reliable technique for the detection of breast cancer, since it can detect 85 to 90% of 
all kinds of breast cancer. The abnormalities cited in a mammogram are masses and calcifications. Calcifications 

are the deposits of calcium. The cancer can be categorized as benign or malignant and this is determined by the 

shape of the mass.  

Usually, benign tumours are round or oval in shape and a malignant tumour can be observed with a partially 

rounded mass with a spike or an irregular outline [7]. Breast cancers can be detected earlier with the help of 

mammograms and can help physicians to diagnose and deal with it.  
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The abnormalities present in the mammograms are detected and extracted in order to arrive at the correct 

diagnostic results. Some grayscale based segmentation methods are found to be effective in extracting the exact 

edges of the homogenous grayscale regions. The appearance of breast cancer is not stable at their early stages. 

Hence, the physicians may not be able to locate the abnormalities. In such cases, this automated system helps 

the physicians to detect the abnormalities easily. A tumor detection algorithm has to identify the lesion and is 

needed to be accurate with reduced number of false negatives.  
Segmentation of medical imagery is a challenging task due to the complexity of the images, as well as the 

absence of those anatomy models that fully capture the possible deformations in each structure. Particularly, 

Brain tissue is a complex structure, and its segmentation is an important step for derivation of computerized 

anatomical images. 

Recently there has been lot of research work carried out in mammogram image segmentation based on 

various soft computing technique [2-12] shows that other than tumor nothing was detected in MR images. 

Manual segmentations can also be used to detect tumor cell at any specific stage but it is a time consuming 

process. Soft computing refers to a collection of computational techniques in computer science, artificial 

intelligence, machine learning, attempting to study, model, and analyze very complex phenomena, like brain 

tumor cell detection. The objective of this work is to detect the breast cancer cells at early stage and increase the 

accuracy and also to reduce the computation time of the whole process.  

 

II. LITERATURE SURVEY 

Image segmentation has been an area of active research for the past two decades resulting in several image 

segmentation techniques that have been proposed and described in the image processing research literature. This 

proliferation is in part due to the fact that there exist several problem domains and applications that need to 

process and interpret image data in a domain-specific or application specific manner. Moreover, depending on 

the problem domain or application, there are several types of images that could be processed and analyzed such 

as, light intensity (grayscale), color, range (depth), thermal (infrared), sonar, X ray (radiographic), nuclear 

magnetic resonance images (MRI), and so on. 

Image Segmentation is a process by which raw input image is partitioned into different regions such that 

each region in the image should satisfy the following properties: 

(1) Regions of segmented image should be uniform and homogeneous with respect to some characteristic, such 
as gray level, color, or texture. 

(2) Region interiors should be simple and without many small holes. 

(3) Adjacent regions of segmentation should have significantly different values with respect to the characteristic 

on which they are uniform. 

(4) Boundaries of each segment should be smooth, not ragged, and should be spatially accurate. 

General techniques for image segmentation are listed below 

(1) Clustering-based approaches 

(2) Edge-based approaches 

(3) Region-based approaches 

(4) Based on Thresholding 

A. Clustering based Approaches 

The general problem in clustering is to partition a set of vectors into groups having similar values. In 

image analysis, the vectors represent pixels or sometimes small neighborhoods around pixels. The components 

of these vectors i.e. Features can include: 

 Intensity values 

 RGB values and color properties derived from them 

 Calculated properties 

 Texture measurements 

1)  K-means algorithm 

In traditional clustering, there are K clusters C1,C2,...,CK with means m1,m2,..,mK. A least squares 

error measure can be defined as measures how close the data are to their assigned clusters. Least-squares 

clustering procedure could consider all possible partitions into K clusters and select the one that minimizes D. 

B. Edge based Approaches 

Edge detection is the most common approach in detecting the discontinuities in intensity value. Such 

discontinuities are detected by using first- and second order derivatives. 

(i) Edge linking and boundary detection 
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The edges getting from Gradient operator are discontinuous. So, we use edge linking methods to combine those 

edges. 

(a) Local Processing: 3x3 masks can be applied to all pixels in order to find the pixels are edge pixels or not. All 

pixels that are similar according to predefined criteria are linked. 

Two principle properties are used to find the similarity between the edge pixels. The merits if this approach is 

less computation time and good for small images. The limitation is that the edge is discontinuous. 

C. Region based Approaches 

Region Growing Approach 

In region growing group the pixels that are similar based on predefined criteria. The basic approach is 

start with set of seed points and from these grows regions by appending to each seed those neighboring pixels 

that have similar properties to the seed. The selection of similarity criteria and number of seed points depends 

upon the type of application. 

Algorithm: 

(a)Start with an initial seed pixel. 

(b)Choose neighboring pixels, based on a connectivity and merge pixels that satisfy the homogeneity condition. 
(c)If the region does not grow anymore select another seed and repeat the process Until all pixels are accounted 

for. 

(d)A final tidying operation is often performed to remove very small regions. The merit of this approach is that 

it has continuous contour. 

D. Thresholding Approaches 

Thresholding: It separates foreground image from background image based on some threshold value. If the pixel 

gray level intensity value is less than the assumed threshold value then we group that pixel into foreground 

image and otherwise, it can be grouped into background object. 
1) Global Thresholding 

This is applied to whole image, and extract foreground from background based on threshold value T. This 

approach is well suited for images whose background intensity varies with foreground intensity. This approach 

does not work well for images with high illumination change. The estimation of threshold is also a vital factor. 

2) Basic Adaptive Thresholding 

Due to the uneven illumination in the given image the histogram can not be partitioned based on single 

threshold value like in Global thresholding. So, in order to avoid this sub divide the given image into sub-

regions, and then segment or extract foreground image from background image for each sub-region based on 

local threshold for each sub-region. The approach 

i. Works well even the image having different illumination. 

ii. Works well for simpler images. 

III. PROPOSED WORK 

In this work, we propose an algorithm that detects suspicious lesions in mammograms, so as to simplify the 

work of a physician or a radiologist. The proposed system proves its accuracy which when compared with 

Fuzzy C means, K-Means, Otsu and Adaptive Thresholding methodologies. The work flow followed in this 

work is presented below. In the proposed system, wavelet lifting transform is done twice on an image and the 

sub-images of lower frequency are obtained at various resolutions.  

The suspicious lesions are localized from the roughest representation through the histogram based fuzzy c-

means technique. Then, the rough representation is improved by the window based adaptive thresholding in 

order to arrive at the fine segmentation. Then, the first order and run length features are extracted, in order to 

classify an image into normal, benign or malignant. 

The proposed algorithm is presented below. 

Step-1: Initially, the image is applied wavelet lifting transform twice and the low frequency sub-images at 
various resolutions are reaped out of it. 

Step-2: I0 is the original MRI image that has the finest resolution and I1, I2 be the sub-images of the low 

resolution of the original image, where I0,I1 and I2 collectively represent the multiresolution of the original 

MRI image. 

Step-3: Initially, the coarse segmentation is done by employing histogram based fuzzy means C technique, in 

order to obtain the rough sketch so as to locate the suspicious cells. 

Step-4: The so-produced rough sketch of the coarse segmentation is further improved by the fine segmentation, 

such that this system can arrive at a perfect result. 

Step-5: This fine segmentation is done by window based adaptive thresholding method. 

Step-6: Then, the outcome of fine segmentation is superimposed over the coarse segmentation results. 
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Step-7: Extract features such as area, circularity, correlation of pixel intensity, eccentricity and entropy of 

intensity distribution. 

Step-8: Image classification is done by SVM in order to distinguish between normal and the abnormal cells. 

The detailed flow of the proposed work is presented in fig 1. The major components are coarse, fine 

segmentation and classification. This work employs SVM as its classifier for distinguishing between the normal 

and the abnormal cells. 

 
Fig 1: Overall flow of the proposed work 

The stepwise screenshots are presented in figure 2.  

                                   
                                           (a)     (b)                    (c)                        (d) 

                                                     
                                                              (e)                       (f)                         (g) 
Fig 2: (a) Original Image, (b) Wavelet lifting transform (c) Coarsely segmented image (d) Convoluted image (e) Finely segmented image (f) 

Convoluted image (g) Cancer cell detection 

Thus, all the steps involved in the proposed algorithm is diagrammatically presented above. This work 

is composed of three modules and they are as follows 

 Pre-processing 

 Coarse segmentation 

 Fine segmentation 

 Feature extraction 

 Classification 

Initially, the images are pre-processed to make them suitable for the forthcoming processes. Lifting Wavelet 

Transform is applied in the pre-processing step for effective processing. Coarse segmentation is done by the 

Histogram based Fuzzy C Means algorithm. This level of segmentation is to locate the suspicious cells. This is 

followed by the application of fine segmentation, which is done by window based adaptive thresholding method. 

Then, the outcome of fine segmentation is superimposed over the coarse segmentation results. Then, the 

outcome of fine segmentation is superimposed over the coarse segmentation results.  

The process of feature extraction is achieved by extracting features such as area, circularity, correlation of 

pixel intensity, eccentricity and entropy of intensity distribution. Image classification is done by SVM in order 

to distinguish between normal and the abnormal cells. 
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IV. PERFORMANCE ANALYSIS 

The performance of the proposed work is evaluated with respect to different classifiers. The experimental 

results show that the SVM works better than k-NN classifier. The accuracy of the system is measured by the 

following equation. 

                                                    (1) 

Where TP – True Positive, TN – True Negative, FP – False Positive, FN – False Negative and these are given 

by the following equations. 

                                                                                                     (2) 

                                                                                                      (3) 

                                                                                                      (4) 

                                                                                                       (5) 

The graphical results are presented below in figure 2. 

 
Fig 2: Segmentation accuracy 

From fig 2, it is obvious that the performance of SVM is better than k-NN. k-NN classifier shows 70% 
segmentation accuracy and the SVM outperforms it with 91.5% accuracy rate. 

V. CONCLUSIONS 

In this work, a system that automatically detects suspicious cancer cells is presented. This work utilizes the 

lifting wavelet transform so as to process the image effectively. This work exploits two levels of segmentation 

namely coarse and fine segmentation. The coarse segmentation is accomplished by the histogram based fuzzy c 

segmentation and the fine segmentation is achieved by the window based adaptive thresholding method. Finally, 

the fine segmented outcome is superimposed over the outcome of coarse segmentation. Then, the features such 

as area, circularity, correlation of pixel intensity, eccentricity and entropy of intensity distribution are extracted 

and finally, the image is classified with SVM as normal, or abnormal. 
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