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Abstract: Breast cancer in mammograms, Brain Tumor 

extraction and their analysis are challenging tasks in 

medical image processing because image and its 

structure is complicated and it can be analyzed only by 

expert radiologists. Segmentation plays an important 

role in the processing of medical images.This paper 

presents different techniques used to detect breast cancer 

in mammograms and brain tumor. First pre-processing 

of images are done using different types of filters. 

Feature extraction occurs to extract region of interest 

(ROI) from the full image. Segmentation is used to 

segment different parts of images and classification is 

done to detect the breast cancer and brain tumor by 

learning and testing methods. 

 

INDEX TERMS:  Pre-processing, Median filter, 

Adaptive median filter, feature extraction, segmentation 

techniques, classification. 

 

I. INTRODUCTION 

Cancer is one of the most serious problems, 
research priority in the medicine. It affects primarily 
the patient's life, but also his surroundings and 
society. Presently breast cancer is also a leading 
cause of death among women and second main 
cause of death after lung cancer. Breast cancer is the 
one of the important factors of mortality in women 
over the world.A Mammogram is an x-ray of the 
breast that can reveal abnormalities like benign or 
malignant. The procedure involves compressing the 
breast between two plates and then applying a small 
dose of radiation to produce an x-ray image.  

 
Fig.1. Typical methodology of a CAD scheme 

Mammograms can be used for screening and for 
diagnosis. Screening Mammogram is performed to 
attempt to detect breast cancer before symptoms 
occur. 

 

II. PRE-PROCESSING : 

The main objective of this stage is to eliminate 
those elements in the image thatcould interfere in 
the process of identifying microcalcifications. A 
secondary goal is to reduce the work area only to 
the relevant region that exactly contains the 
breast[1]. Mammograms are medical images that 
complicated to interpret. Hence pre-processing is 
essential to improve the quality. It will prepare the 
mammogram for the next two process segmentation 
and feature extraction. The noise and high 
frequency components removed by filters [2]. 

A. Mean filter or average filter:The goal of the 
mean filters used to improve the image quality for 
human viewers. In this, filter replaced each pixel 
with the average value of the intensities in the 
neighborhood. It locally reduced the variance, and 
easy to carry out . 
B.  Median filtering A median filter is a 
nonlinear filter is efficient in removing salt and 
pepper noise median tends to keep the sharpness of 
image edges while removing noise. The several of 
median filter is I) Centre-weighted median filter II) 
weighted median filter III) Max-median filter, the 
effect of the size of the window increases in median 
filtering noise removed effectively.  
C. Adaptive Median filtering:It used to smooth 
the nonrepulsive noise from two-dimensional 
signals without blurring edges and preserved 
images. This makes, it particularly suitable for 
enhancing mammogram images. The preprocessing 
techniques used in mammogram, orientation, label, 
artifact removal, enhancement and segmentations. 
The preprocessing involved in creating masks for 
pixels with highest intensity, to reduce resolutions 
and to segment the breast . 
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D. Wiener Filter:The objective of a wiener 
filter is to minimize the mean square error. A 
wiener filter has the capability of handling both the 
degradation function as well as noise. From the 
degradation model, the error between the input  
signal f(m, n) and the estimated signal f(m, n) is 
given by  
 
E (M, N) = F (M, N) - F (M, N) 
 
The square error is given by 
 
 [F (M, N) - F (M, N)]

2 

 
The mean square error is given by 
 
 E {[F (M, N)-F(M, N)] 

2
}  [2] 

 

Fig 2: Process Flow 
E. Morphological Opening: In case of brain 
tumor imaging,Morphological opening is another 
important  reprocessing (skull removing) step. Two 
gray scale morphological operations, Erosion and 
Dilation is used for this purpose. Here, 3 x 3 square 
Structuring Element (SE) is considered for tumor 
detection. 

 

III. FEATURE  EXTRACTION : 

In case of brain tumor images,we compare the right 
hemisphere and the left one in order to localize the 
abnormality zone. Since, we use the symmetry of 
the brain; we consider the tumor as an anomaly in 
this symmetry. In fact, we extracted the difference 
between this two parts in order to localize, 
automatically, tumor.  

       To make the image easily exploitable, we go 
through a phase of pretreatment. This step involves 
the application of automatic thresholding and 
automatic multilevel thresholding. The idea is to set 

automatically a threshold t to divide the image into 
two classes [3]. 
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IV. SEGMENTATION OF IMAGES: 

Segmentation of  images is implemented by 
combining k-means clustering and watershed 
algorithm. 

 A. K-means clustering - This method helps to 
segment the tumor  image and the second method 
improves the primary results of segmentation of 
tumor. The method is implemented using following 
steps: 

i. Original image of  tumor is acquired. 

ii. The original image is converted into gray scale 
image since color image requires lot of time. 

iii. Suitable pre processing is applied such as 
reformatting the data. For example, some 
commands of MATLAB do not work with unsigned 
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integer and hence the data needs to be converted 
into double. 

iv. Histogram is obtained and two limits are 
determined. Generally LOW limit indicates for 
black pixel and HIGH limit corresponds to white 
pixel.  

v. The intensity values of image are complemented 
an adjusted so that the histogram is displayed whose 
number of bins can be specified [4]. 

 
Figure .3.Brain Tumor detection using proposed 
method: (a)Original lmage(b)applying median filter 
(c)appJying morphological opening (d)applying K-
means method (e) applying threshold (f) 
detectedtum 

            
a)Original Image             b) modification 1st image 

  Due to the large amount of brain tumor images 
that are currently being generated in the clinics, it is 
not possible for clinicians to manually annotate and 
segment these images in a reasonable time. Hence, 
the automatic segmentation has become inevitable. 
Brain tumor segmentation is to segment abnormal 
tissues such as active cells, necrotic core, and 
edema from normal brain tissues including GM, 
WM, and CSF. In recent years, medical imaging 
and soft computing have made significant 
advancements in the field of brain tumor 
segmentation. In general, most of abnormal brain 
tumor tissues may be easily detected by brain tumor 
segmentation methods. But accurate and 
reproducible segmentation results and 
representation of abnormalities have not been 
solved all the way [5]. 

B.  Optimised C-Means Clustering - MRI images of 
brain and Breast cancer in mammograms  are 
segmented and  can be efficiently extracted and 
detected is c-means clustering is optimized. The c-
means clustering method has been implemented and 
its performance can be improved by using 
optimization with the use of genetic algorithm. The 
combined method results an improvement in 
segmentation efficiency and higher area of affected 
region extraction and detection. The aim of 
optimized clustering and its analysis is to divide a 
given set of data into a number of clusters which 
should follow the properties given below: 

i. Homogeneity inside clusters: The information or 
the data of a cluster is as similar as possible. 

ii. Heterogeneity between the clusters: Here the data 
belongs to different clusters are different. 

A clustering technique is used to obtain a partition 
of  N objects using a suitable measure such as 
resemblance function as a distance measure:„d‟. The 
method involves following steps. 

i. Step 1: Choose a suitable number of clusters (say 
„k‟). 

ii. Step 2: Set initial centers of clusters as c1, c2… 
ck. 

iii. Step 3: Classify each vector x into the closest 
centre ci by using Euclidean distance: 

a. ||xi − ci|| = min || xi − ci||  (1)  

iv. Step 4: Recomputed the estimated cluster 
centers. 

v. Step 5: If no any cluster centers changes then go 
to Step 3[4]. 

C.   Watershed segmentation: A grey-level image 
may be seen as a topographic relief, where the grey 
level of a pixel is interpreted as its altitude in the 
relief. A drop of water falling on a topographic 
relief flows along a path to finally reach a local 
minimum. Intuitively, the watershed of a relief 
correspond to the limits Of  the adjacent catchment 
basins of the drops of water. In image processing, 
different watershed lines may be computed. In 
graphs, some may be defined on the nodes, on the 
edges, or hybrid lines on both nodes and 
edges.Watersheds may also be defined in the 
continuous domain [6]. 
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V.  CLASSIFICATION METHODS: 

Machine learning provides an effective way to 
automate the analysis and diagnosis for medical 
images. It can potentially reduce the burden on 
radiologists in the practice of radiology, which can 
learn complex relationships or patterns from 
empirical data and make accurate decisions. 
Machine learning algorithms can be organized into 
different categories based on different principles. 
This method is classified into supervised learning, 
semi-supervised learning, and unsupervised 
learning algorithms based on the utilization of 
labels of training samples. 

               In supervised learning, each sample 
contains two parts: One is input observations or 
features and the other is output observations or 
labels.Usually the input observations are causes and 
the output observationsare effects. The purpose of 
supervised learning is to deduce a functional 
relationship from training data that generalizes well 
to testing data. The form of the relationship is a set 
of equations and numerical coefficients or weights. 
Classification algorithm is a representative method 
of the supervised learning.  

               In unsupervised learning, we only have 
one set of observations and there is no label 
information for each sample. Usually these 
observations or features are caused by a set of 
unobserved or latent variables. The main purpose of 
unsupervised learning is to discover relationships 
between samples or reveal the latent variables 
behind the observations. Clustering algorithm is a 
representative method of the unsupervised learning 
[5]. 

 
VI. CONCLUSION: 

Through this paper,different techniques are 
discussed and elaborated to detect cancer in 
different body parts. Firstly,preprocessing is must 
for noise removal and other purposes.Then feature 
extraction,so that we can get our Region of 
Interest(ROI).Segmentation plays important role to 
segment abnormal tissues by various methods.Then 
classification is done for learning,testing and easy 
detection of medical images of  tumor and breast 
cancer in mammograms.   
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