
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 02, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 222 

An Approach to Brain Tumor Segmentation and Classification 
K.Vinulakshmi

1
 L. Jubair Ahmed

2
 

1
P.G Scholar 

2
Assistant Professor

 

1,2
Department of Electronics & Communication Engineering

 

1,2
Sri Eshwar College Of Engineering, Coimbatore

Abstract— the brain tumors are the mass of undifferentiated 

cells which form uncontrolled proliferation of cells in the 

brain. In this paper, I projected segmentation of brain tumor 

from Magnetic Resonance Images (MRI) using the Region 

Growing method to track tumor objects in brain images. The 

key concept in this technique is to separate the position of 

tumor objects exactly from other items of MR images. 

Region Growing is useful and simple method which uses 

several criteria to measure the characteristics of pixel and its 

neighborhood and also avoids characteristic segmentation 

errors. Several other algorithms have been proposed to 

segment brain tumor. Experiments show that the method can 

successfully achieve segmentation for MR brain images to 

help pathologists distinguish exactly lesion size and region. 

In the proposed method, to find the stages of tumor whether 

it is in Normal, Abnormal or Critical stage we used the 

technique Artificial Neural Network by the features of the 

extracted tumor. In order to classify the stages using ANN, 

we have to implement two algorithms namely Back 

propagation and Feed forward methods. Thus the final result 

is obtained as the stages of brain tumor. 
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I. INTRODUCTION 

A. Brain: 

The brain is the portion of the central nervous system in 

vertebrates (animals with bones) that lies within the skull. In 

humans, the brain weighs about 3 pounds. The brain is a 

soft, spongy mass of tissue. It is protected by: 

 The bones of the skull 

 Three thin layers of tissue (meninges) 

 Watery fluid (cerebrospinal fluid) within the brain 

The human brain is an organ that controls an 

individual’s ability to breathe, think, move and interact with 

the world around the individual. This organ consists of more 

than 15 billion cells used to receive, interpret and transmit 

information throughout the body. [3] 

The brain is divided into three major parts, the 

hindbrain (including the cerebellum and the brain stem), the 

midbrain, and the forebrain (including the diencephalon and 

the cerebrum). This organ consists of more than 15 billion 

cells used to receive, interpret and transmit information a 

series of parts that each controls a different set of body 

functions. 

 
Fig. 1: MR Image with Internal Parts 

B. Parts of Brain: 

1) Brain Stem: 

The brain stem is located at the lower end of the brain just in 

front of the cerebellum. This area regulates the body’s blood 

pressure, temperature, breathing, digestion and heartbeat. 

2) Cerebellum: 

The cerebellum is located at the lower end of the brain in the 

area of the head between the ears. This part of the brain 

controls an individual’s balance, muscle coordination and 

reflexes. 

3) Frontal Lobes: 

The frontal lobes are the section of the brain closest to the 

front of the head. These lobes control an individual’s ability 

to concentrate, distinguish right from wrong, move, show 

emotions and speak. 

4) Occipital Lobe: 

The occipital lobes are the section of the brain closest to 

back of the head, which controls an individual’s ability to 

see. 

5) Parietal Lobes: 

The parietal lobes are the section of the brain closest to top 

the head. This section controls an individual’s hand - eye 

coordination and sense of touch. 

II. TECHNIQUES FOR DIAGNOSING TUMOR 

 A CT (computerized axial tomography) scan, 

which is a type of X-ray that builds up a two 

dimensional picture of the brain to show the 

position of tumor.[8] 

 An MRI (magnetic resonance imaging) scan is a 

advanced technique uses magnetic fields, instead of 

X-rays, to build up a picture of the brain. 

 An EEG (electroencephalogram), which is a 

painless test that records the electrical activity of 

the brain. 

 An X-ray of the blood vessels (angiogram) to show 

the position of the tumor. 

 A biopsy, where a small tissue sample is removed 

during surgery. The sample is examined in the 

laboratory to find out what type of tumor it is and 

how fast it is growing. 

III. SURVEY WORK 

A. Region Growing technique depicts the brain tumor 

analysis is done by doctors but its grading gives different 

conclusions which may vary from one doctor to another. So 

for the ease of doctors, a research was done which made the 

use of software with edge detection and segmentation 

methods, which gave the edge pattern and segment of brain 

and brain tumor itself. Medical image segmentation had 

been a vital point of research, as it inherited complex 

problems for the proper diagnosis of brain disorders.  
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B. The feasibility of using texture features 

extracted to predict whether the presence of tumor is 

associated with malignant or benign pathology. A back 

propagation artificial neural network (ANN) classifier was 

trained and tested to recognize the malignant or benign. The 

performance of the ANN was analyzed with receiver 

operating characteristic (ROC) methodology. The computer 

extracts texture features from an ROI containing the micro 

calcification cluster and predicts its pathology using a 

trained neural network classifier. The effectiveness of 

approach has been demonstrated with a small data set and 

further investigation will be conducted with a larger data set 

to determine the generalize ability of the results. 

C. It provides an obvious way to improve the SRG 

algorithm is to provide more effective pixel labeling 

technique and automate the process of seed selection. To 

provide such a framework, we design an automatic SRG 

algorithm, along with a boundary-oriented parallel pixel 

labeling technique and an automatic seed selection method. 

The region seeds, which are located inside the temporal 

change mask, are selected for generating the regions of 

moving objects. Experimental evaluation shows good 

performances of our technique on a relatively large variety 

of images without the need of adjusting parameters. 

D. It is based upon the main objective of image 

segmentation is to extract various features of the image that 

are used for analyzing, interpretation and understanding of 

images. Medical Resonance Image plays a major role in 

Medical diagnostics. Image processing in MRI of brain is 

highly essential due to accurate detection of the type of 

brain abnormality which can reduce the chance of fatal 

result. Thresholding techniques identify a region based on 

the pixels with similar intensity values. This technique 

provides boundaries in images that contain solid objects on a 

contrast background. Thresholding technique gives a binary 

output image from a gray scale image. This method of 

segmentation applies a single fixed criterion to all pixels in 

the image simultaneously. 

IV. IMAGE PROCESSING 

Modern digital technology has made it possible to 

manipulate multi-dimensional signals with systems that 

range from simple digital circuits to advanced parallel 

computers. The goal of this manipulation can be divided 

into three categories. [1] 

 Image processing: image in-> low-level image out 

 Image analysis: image in-> measurements out 

 Image understandings: image in-> high-level 

description out 

Steps involved in image processing: 

1) Image Acquisition 

2) Image Enhancement 

3) Image Restoration 

4) Compression 

5) Segmentation 

6) Object Recognition 

A. Image Acquisition: 

Image acquisition is the first step involved in image 

processing. This involves pre-processing such as scaling. 

This mainly involves squiring an image. An image can be 

acquired with the help of any equipment. 

B. Image Enhancement: 

Image enhancement is among the simplest and most 

appealing areas of digital image processing. Basically, the 

idea behind enhancement techniques is to bring out details 

that are obscured, or to highlight features of interest of an 

image. Image enhancement is a subjective area. 

C. Compression: 

Compression deals with the techniques for reducing the 

image required for saving an image, or the bandwidth 

required to transmit it. Image compression is familiar to 

most users of computers in the form of image file 

extensions, such as the jpeg file extension used in the JPEG 

image compression standard. 

D. Image Restoration: 

Image restoration is the area that deals with improving 

appearance of an image. Image restoration is an objective 

area. It is based on mathematical or probabilistic models of 

image degradation. 

E. Segmentation: 

Segmentation procedures partition an image into its 

constituent parts or objects. The more accurate the 

segmentation, the more likely region or all the points in the 

region itself 

 Medical Imaging 

 Locate tumors and other pathologies 

 Measure  tissue volumes 

 Computer – guided surgery 

 Study of anatomical structure 

 Locate objects in satellite images (roads, 

forests, etc.) 

 Face recognition 

 Fingerprint recognition 

 Automatic traffic controlling systems 

 Machine vision 

F. Recognition: 

Image segmentation is typically used to locate objects in 

images. The result of image segmentation is a set of regions 

that collectively cover the entire image. Each of the pixels in 

the region is similar with respect to some characteristic such 

as color, intensity, or texture. Recognition is the process that 

assigns a label to an object based on its descriptors. 

V. TYPES OF IMAGE SEGMENTATION 

Some types of segmentation: 

 Cluster method 

 Region growing method 

A. Clustering Methods: 

The K-means algorithm is an iterative technique that is used 

to partition an image into K clusters. The basic algorithm is: 

1) Pick K cluster centers, either randomly or based on 

some heuristic.  

2) Assign each pixel in the image to the cluster that 

minimizes the variance between the pixel and the 

cluster center. 

3) Re-compute the cluster centers by averaging all of 

the pixels in the cluster. 
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4) Repeat steps 2 and 3 until convergence is attained. 

B. Region Growing Methods: 

The first region growing method was the seeded region 

growing method. This method takes a set of seeds as input 

along with the image. The seeds mark each of the objects to 

be segmented. The difference between a pixel’s intensity 

value and the region’s mean, λ is used as a measure of 

similarity. The pixel with the smallest difference measured 

this way is allocated to the respectively region. This process 

continues until all pixels are allocated to region. [4] 

One variant of this technique is based on pixel 

intensities. The mean and scatter of the region and the 

intensity of the candidate pixel is used to compute a test 

statistic. Otherwise, the pixel is rejected, and is used to form 

a new region. 

VI. CLUSTERING ALGORITHMS 

 K-means Algorithm 

 Region Growing Clustering 

 Fuzzy C-means Clustering    

A. K-Means Clustering Algorithm: 

The initial partitions are chosen by getting the R, G, B 

values of the pixels. Every pixel in the input image is 

compared against the initial partitions using the Euclidian 

Distance and the nearest partition is chosen and recorded.[2] 

The mean in terms of RGB color of all pixels within a given 

partition is determined. The algorithm continues until pixels 

are no longer changing which partition they are associated 

with or until none of the partition values changes by more 

than a set small amount. 

1) The whole image is in one cluster. 

2) Find the most dissimilar point in the image and 

divide the image into two clusters. 

Repeat step2 for each cluster. 

B. Region Growing Clustering: 

It is a region based segmentation method. This process is 

first requirement of manually select seed points. Selection of 

seed points is based on user criteria. It is also iteration based 

method, like clustering algorithms.  

The algorithm steps for region growing technique are below: 

1) In the first step manually select seed points. 

2) In the next steps pixels in the region of seeds are 

examined and added to the region accordance with 

the homogeneity criteria. This process is continued 

until all pixels belong to some region. 

3) Repeat step 2 for each of the newly added pixels; 

stop if no more pixels can be added. 

4) In last step the object illustration is done by 

growing regions of pixels.  

The region growing technique applied in medical 

image segmentation. In medical field, it can be applied in 

kidney segmentation, extraction of brain surface, cardiac 

images etc. the main disadvantage of this method is, it 

require user interface for selection of seed points Thus for 

each region that selection of seed is require user interface 

and very time consuming process.[6] 

C. Fuzzy C-Means Clustering: 

The Fuzzy C-Means algorithm (often abbreviated to FCM) 

is an iterative algorithm that finds clusters in data and which 

uses the concept of fuzzy membership; instead of assigning 

a pixel to a single cluster, each pixel will have different 

membership values on each cluster.[5] 

The Fuzzy C-Means attempts to find clusters in the 

data by minimizing an objective function shown in the 

equation below: 

 
J is the objective function.  

After one iteration of the algorithm the value of J is 

smaller than before. 

It means the algorithm is converging or getting 

closer to a good separation of pixels into clusters. 

N is the number of pixels in the image. 

C is the number of clusters used in the algorithm, and which 

must be decided before execution. 

μ is the membership table -- a table of NxC entries which 

contains the membership values of each data point and each 

cluster. 

m is a fuzziness factor (a value larger than 1). 

Xi is the ith pixel in N. 

Cj is jth cluster in C. 

|xi - cj| is the Euclidean distance between xi and cj. 

VII. FEATURE EXTRACTION AND CLASSIFICATION 

The issue of choosing the features to be extracted should be 

guided by the following concerns. The features should carry 

enough information about the image and should not require 

any domain-specific knowledge for their extraction. They 

should be easy to compute in oder for the approach to be 

feasible for large image collection and rapid retrieval. An 

image is partitioned into 4x4 block, a size that provides a 

compromise between texture granularity, computation time 

and segmentation coarseness. To segment an image into 

objects, some features are extracted from each block.[6] 

Feature extraction has been done using MATLAB Image 

Processing tool. Image clustering consists of two steps, the 

former is feature extraction and the second part is grouping. 

For each image in the database, a feature vector capturing 

certain essential properties of the image is computed and 

stored in a feature base. Clustering algorithm is applied over 

this extracted feature to form the group. Since the algorithm 

is extremely fast, a common method is to run the algorithm 

several times and return the best clustering found. 

A. Artificial Neural Networks: 

A neural network is an interconnected assembly of simple 

processing elements, units or nodes, whose functionality is 

loosely based on the animal neuron.[8] The processing 

ability of the network is stored in the inter-unit connection 

strengths, or weights, obtained by a process of adaptation to, 

or learning from, a set of training patterns 
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Neural network based segmentation have three basic 

characteristics:- 

1) High parallel ability and fast computing  

2) Improve the segmentation results when the data 

deviates from the normal situation  

3) Reduced requirement of expert intervention during 

the image segmentation process 

 
Fig. 3:  Basic Flow for Designing Artificial 

Neural Network Model 

Based on the architecture, Artificial Neural Network can be 

grouped into 2 categories. 

1) Feed-Forward Network 

2) Feed-Backward Network or Recurrent Network 

In feed-forward network, the neurons are arranged 

in layers that have unidirectional connections between them. 

Feed forward networks produce only one set of output 

values. It is called as static network because, the output 

values does not depend on previous output values. The 

output values are produced only based on current input. The 

feed forward neural network was the first and simplest type 

of artificial neural network devised. In this network, the 

information moves in only one direction, forward, from the 

input nodes, through the hidden nodes (if any) and to the 

output nodes. There are no cycles or loops in the network. 

Feed forward network is also called as memory-less 

network. In feedback network, the neurons are arranged in 

layers that have bidirectional connections between them. 

VIII. EXPERIMENTAL RESULTS 

 Images Area sq.mm) Mean Entropy 

Patient 1 

(normal) 

Brainim1 249 10.6256 0.2895 

Brainim2 1656 14.7844 0.3471 

Patient 2 

(Critical) 

Brainim3 769 11.7865 0.2712 

Brainim4 1254 46.5439 0.3208 

Patient 3 

(critical) 

Brainim5 4625 51.8602 0.3864 

Brainim6 3338 15.2622 0.3525 

Table 1: Calculated Values of Features for Brain Tumor of 

 Different Patients 

 
(A): Input 

 
(B): Output Images by Using Region Growing Method with 

Classifier Stage Respectively 

Fig. 8.1: Segmented 

IX. CONCLUSION 

The system is employed by a method of segmentation for 

brain tumor from Magnetic Resonance Images (MRI) and to 

detect the abnormalities using the Region Growing method 

to track tumor objects in brain images. Segmentation 

process becomes semiautomatic starting with an interactive 

seed point selection step, followed by the region growing 

process which is a simple method which avoids 

characteristic segmentation errors. By using segmenting 

method, good results are obtained, which does not suffer the 

weaknesses of manual segmenting operator errors.[2] The 

results help the physicians to diagnose the abnormalities or 

tumors more efficient in a suitable time. Several other 

algorithmic techniques have been analyzed to segment brain 

tumor from MR images. In our proposed method, the stages 

of tumor whether it is in Initial, Intermediate or Final stage 

is classified using Artificial Neural Network.  In order to 

classify the stages using ANN, we have to implement two 

algorithms namely Back propagation and Feed forward 

techniques. Thus the final result is obtained as classified 

stages of brain tumor. 
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