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 ABSTRACT :  

Tumor is swelling of the body part, due to 

this abnormal growth of cells in that place of the 

body. If it is in brain called brain tumor. Brain tumor 

is diagnosed by the magnetic resonance imaging 

(MRI). In the propose methodology, we firstly detect 

and extract tumor using watershed segmentation.  

To increase the efficiency of texture feature 

extraction, the diversity index’s capability to detect 

patterns of tumor. The Gleason and Menhinick 

indexes are used. At the end, the extracted texture of 

brain tumor image is classified using the Support 

Vector Machine, looking to differentiate the 

malignant and benign class of tumor. 

KEYWORDS:  Brain tumor, MRI image, segmentation, 

MATLAB. 

 

INTRODUCTION: 

Brain Tumors are the uncontrolled swelling of 

brain tissues. Brain Tumors can be classified as below.  

A brain tumor is a mass of tissue in the brain that are not 

normal. The brain tumor are two general groups of brain 

tumors. 

Primary brain tumors start in brain tissue and grow in 

brain and tend to stay there. Secondary brain tumors are 

generally more common. Such cancers start somewhere 

else in the body and travel to the brain. 

Some brain tumors contain cancer and other non 

cancers: 

 Benign brain tumors have non cancer cells. They 

grow slowly, can often be removed, and often spread 

to the brain tissue and in the region of them.  

 Malignant brain tumors have cancer cells. The rates 

of growth vary, but cells can occupy healthy brain 

tissue nearby.  

 Grades of Brain Tumors  

 Grade 1. The cells are look normal and grow slowly. 

Long-term survival is likely. 

 Grade 2. The cells are look slightly abnormal and 

grow slowly. 

 Grade 3. The cells  are look abnormal and are 

actively growing into nearby brain tissue. These 

tumors tend to reappear. 

 Grade 4. The cells  are look most abnormal and grow 

and spread rapidly[3]. 

MRI is commonly used in the medical field for 

detection soft tissue structure of body. It is used to 

detect the differences in the body tissues which is 

considerably better technique as compared to computed 

tomography (CT) [8].  The aim of this paper is to propose 

a methodology to differentiate between malignancy and 

benignancy using the texture of Brain tumor in MRI 

using Gleason and Menhinick diversity indexes over 

regions of interest, For detection and extracting tumor 

from whole brain tumor image, watershed segmentation 

technique is used. Furthermore, the Support Vector 

Machine is used to distinguish whether the features 

produced by the masses will be in the malignant or 

benign classes. 

 

I. LITERATURE SERVEY: 

There are number  of literatures available on the topic 

of brain tumor detection and extraction on MRI images 

of brain [13]. T. Logeswari and M. Karnan [12]  to use 

two methods for segmentation, i.e. ACO hybrid with 

Fuzzy and HSOM hybrid with fuzzy to detect brain 

tumor. Though the detection is done, but still the noise is 

remaining in the image. Neda Behzadfar and Hamid 

Soltanian-Zadeh [13] used low pass filtering, Ridler’s 

method, morphological operation and thresholding and 

lastly region growing methods to extract the brain 

tumor.  

 

II. PROPOSED METHODOLOGY: 

The step of the methodology used  for differentiation 

between the benign and malignant classes in brain 

tumor, by using texture characterization through the 

diversity indexes of Gleason and Menhinick,. 

Methodology steps are Image Acquisition, Pre-

processing, Image Representation, image segmentation, 

Feature Extraction and Pattern Recognition. 

 

http://www.webmd.com/brain/picture-of-the-brain
http://www.webmd.com/cancer/brain-cancer/brain-tumors-in-adults
http://www.webmd.com/cancer/brain-cancer/brain-tumors-in-adults
http://www.webmd.com/brain/ss/slideshow-concussions-brain-injuries
http://www.webmd.com/brain/rm-quiz-amazing-brain
http://www.webmd.com/cancer/default.htm
http://www.webmd.com/cancer/cancer-prevention-detection-16/rm-quiz-cancer-myths-facts
http://www.webmd.com/cancer/health-check-cancer-risk/default.htm


NOVATEUR PUBLICATIONS  
International Journal of Research Publications in Engineering and Technology [IJRPET]  

ISSN: 2454-7875 
VOLUME 3, ISSUE 9, Sep. -2017 

57 | P a g e  

 

 

 

 

 

 

 

 

 

 

Fig 1 step of the  propose methodology 

 

1. BLOCK DIAGRAM DESCRIPTION: 

1.1 IMAGE ACQUISITION: 

The methodology start with image acquisition was 

dedicated to obtaining the MRI images that were used in 

the tests.  In the propose methodology we can take both 

images tumors and non-tumors MRI image, test for we 

can take directly MRI image from internet[5]. 

 

1.2 PRE-PROCESSING: 

The aim of this stage is to improve the contrast. It 

performs filtering of noise in the image. RGB to grey 

conversion of image and Reshaping  of image also takes 

place here. The Average filter is low pass filter, Average 

filter is easy to implement and a simple method of 

smoothing images [11]. 

The logarithmic transformation is defined by the 

equation:  

 ………. Eq 1 

Where 

 gt(x, y) = new value of gray level at the point (x, y) 

g(x, y) is the original gray level value, The logarithmic 

transformation is used for to give more relevance to dark 

gray levels than the bag round. 

 

1.3 POST-PROCESSING: 

In processing stage segmentation is done using 

following methods.  

 

1.3.1 THRESHOLD SEGMENTATION: In threshold 

segmentation, gray scale image converted   in to binary 

format. This method is based on a threshold value which 

will convert gray scale image into a binary image format. 

The main purpose is the selection of a threshold value.  

 

1.3.2   WATERSHED SEGMENTATION: It is the best 

methods to group the pixels of an MRI image on the basis 

of their intensities. Pixels of similar intensity group 

together. This is  good  segmentation technique for 

dividing an image to separate a tumor from the image, 

Watershed is a mathematical morphological operating 

tool [11]. 

 

1.4 FEATURE EXTRACTION: 

  This stage aims to produce descriptive measures 

for the images In this work, texture analysis was 

performed using the statistical approach in Gonzalez and 

Woods (2002), through adapting the concept of the 

Ecological Diversity index.In this paper, we used Gleason 

and Menhinick’s Indexes.  

 

1.4.1 THE GLEASON DIVERSITY INDEX: 

In this , Considers only the number of species (s) and the 

logarithm of the total number of individuals (Broweretal, 

1997).  

This index is defined by the equation:  

…………………Eq 2 

where  

s= is the number of sampled species and 

 N= is the total number of individuals in all specie.s. 

 

1.4.2 MENHINICK DIVERSITY INDEX: 

Second diversity index used in this methodology 

is Menhinick (1964), which considers only the number of 

species (s) and the square root of the total number of 

individuals and is calculated by the equation:  

…………………. Eq 3 

where  

s = the number of sampled species, and 

 N= is the total number of individuals in all species[5]. 

 This use to analyze whether the produced features 

differentiate between a benign and a malignant pattern.  

 
1.5 SUPPORT VECTOR MACHINE: 

To validate the proposed methodology and classify 

the masses as benign or malignant, we used the Support 

Vector Machine (SVM) (Vapnik, 1998). This technique 

has performed well when applied to image processing of 

brain tumor , especially to distinguish patterns of the 
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brain tumor   in mass or normal tissue, as reported in 

Braz et al. (2009), Carvalho et al. (2012) and Martins et 

al. (2010). Previously, in Rocha et al. (2012), the SVM 

was used successfully for diagnosing breast regions as 

benign and malignant[5]. 

 

III. RESULT: 

 
Fig 3 GIU   of brain tumor 30 effected benign 

 
Fig 4 GUI of brain tumor 50 effected malignant 

 

Take input MRI image and converted into gray 

scale than threshold value of image converted in to 

binary image, then applying the watershed 

segmentation. Compare input image with standard 

image give the result ROI image, apply diversity index on 

it for feature extraction then lastly support vector 

machine for separation  malignant and benign class of 

tumor.   
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RESULT TABLE: 

Table 1     Result table using different feature  extraction image 
Sr 

no. 

Test image Energy contrast correlation homogeneity entropy Result tumor class 

 

1 

 

 

0.137218 

 

1792.8 

 

0.92831 

 

0.550666 

 

7.3192 

 

 

Brain tumor benign 

class 30% 

 

 

 

2 

  

 

0.24193 

 

1592.7 

 

094089 

 

0.6855 

 

5.4677 

 

Brain tumor benign 

class    30% 

 

3 

 

 

0.29684 

 

1147.62 

 

0.9398 

 

0.6525 

 

5.927 

 

 

Brain tumor  

malignant  class  50% 

 

4 

 

 

0.3383 

 

947.266 

 

0.9324 

 

0.6541 

 

5.7929 

 

Brain tumor  

malignant  class 50% 

 

5 

 

 

0.07761 

 

505.37 

 

0.92792 

 

0.4107 

 

9.02899 

 

Brain tumor benign 

class 30% 

 

 

IV. CONCLUSION: 

In this study, result of this paper highly accurate 

by using watershed algorithms. Take any brain image, 

preprocess on it detect and extract the brain tumor using 

watershed algorithm, consider as regain of inserts (ROI). 

The goal of this paper is to propose a methodology to 

differentiate between malignancy and benignancy using 

the texture of masses in digitized MRI using Gleason and 

used to discriminate whether the features produced by 

the masses should be in the malignant or benign classes. 
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