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Abstract— Brain tumor is an uncontrolled growth of tissues in human brain. Tumors are of different types, have 

different characteristics and have different treatment. Image processing plays a vital role in the medical field for 

diagnosis, treatment for brain tumor. .In this paper Tumor may be diagnosed using MRI (Magnetic Resonance 

Imaging).After acquiring the image from MRI scanning, it can be implemented using Mat Lab. Image can be 

analyzed in contrast adjustment, eroded Image, Edge detection and also helps to  find area, location, stage, grade of 

the tumor.  
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1. INTRODUCTION 
 

.  

Brain tumor may be Benign and Malignant. Benign tumor is non cancerous and it cannot be spread. Malignant 

Tumor is cancerous may be primary or secondary.A primary stage is recognizable and diagnosed. Where the 

tumor cells spread to other areas then it is secondary. We noticed that people are suffering from brain tumor 

across the world which causes death and also effects in the economic infrastructure of the country. The most 

scans used for diagnosis are MRI and CT scan. 

The main aim of this paper is too used for detection of the brain tumor. Image can be implemented using both k-

means And Fuzzy C means Algorithms. Image can be determined in contrast adjustment, histogram 

Equalization, edge Detection, eroded image .So that more accuracy can be analyzed compared to other 

algorithms. 

MRI (Magnetic Resonance Imaging): it is one of the scanning devices that helps in the field of medical science 

and uses magnetic energy to capture images of the tumor in the brain. It does not use X-rays .It may provide the 

images of the tumor in different planes and allow the doctor to observe the image in three-dimensional plane for 

the treatment purpose.MRI detects the normal, abnormal tissues of the brain and provide the clear image of 

suspected tumor in the brain.  
CT or CAT scan (Computed Tomography): It combines the x-rays and also uses the computer technology to 

detect the tumor region. It can detect tumor in soft tissues, bone, blood vessels. CT images can determine some 

types of tumor as well as help to detect swelling, bleeding, and bone calcification. 

 

 1.1. BRAIN FUNCTIONS 

 
 

Human brain is the central organ of the nervous system located in the head of the human body, protected by the 

skull. It has the same general structures as that of other mammal’s brains. And also have cerebral cortex with 

developed one. 
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We may heard that people describe themselves as “right brained” and “left-brained”, so brain is divided into two 

hemispheres each performing equally with set of operations. The brain right hemisphere controls the muscles on 

the left side of the body and brain left hemisphere also controls the muscles on the right side of the body. 

 

To know whether a person is right brained or left brained or even right handed or left handed these brain 

sections are more complex than a left vs. right equations. 

 

 

 
Primary Brain tumors emerge from various cells that make up the brain and central nervous system. The 

common type of tumors in adult is gliomas and astrocytes tumors. These are formed of astrocytes and other 

types of glial cells. Second most common type of adult brain tumor are meningeal tumors. These are formed in 

the meninges, the outer layer of tissues that cover the brain and spinal cord. 

 

Some of the most common types of primary tumor in children are Ependymoms.This is cancerous tumor formed 

as part of central nervous system.Craniopharyngiomas formed near the pituitary gland.Pontine gliomas,Optic 

nerve gliomas,Meddulloblastomas these are high grade cancerous tumors. 

 

 

            2. LITERATURE SURVEY 
 

To the best our knowledge, majority of efficient methods and comparative studies pertaining to brain 

segmentation were based on neural networks, fuzzy logic, region growing algorithms, segmentation by simple 

thresholding and knowledge based algorithms. The segmentation of an image entails the division or separation 

of the image into the regions of similar attribute. The aim is to provide image applications that are to extract 

important features from image data from which we can describe an image. The segmentation of the brain tumor 

from Magnetic Resonance Images is important but time consuming task performed by medical experts. The 

digital image processing community has developed several segmentation methods. 

            [1]In design and develop of a Graphical User Interface for Knowledge based automated tumor 

segmentation which would separate tumor from non-tumor areas through automated histogram curve 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 5, May 2015, Pg.457-465 
 

Shiva Kumar.V, IJRIT-459 

 

interpretation. [2]To provide a review of image based tumor detection. Then commenting on techniques applied 

for color detection and shape detection. [3]To express a well organize technique for automated brain 

segmentation for removal of tumor tissues from MR images. A tumor which are produced by an uncontrolled 

growth of cells either normally found in the brain such as blood vessel, pituitary gland and pineal gland,skull,or 

spread from cancer primarily located in the other organs. [4]K-means and Fuzzy c Means is used for 

segmentation and provide the accurate result for tumor segmentation. Tumor is of two types Mass and 

Malignant. The detection of malignant tumor is somewhat difficult to mass tumor. They helps to find the 

accurate results for the malignant tumor that needs a 3-D representation of brain and 3-D analyzer tool.[5] To 

develop a high contrast MR image they propose two additional phase namely registered of adjustment layer MR 

images and fusing the registered images to produce a high quality image. [6]To develop a segmentation 

algorithm for Abnormal MRI images using fuzzy c means clustering and also compare the earlier techniques 

like region growing, k-means algorithm. [7]Here the two of the most techniques are used thresholding and edge 

finding and novel techniques for improving the quality of the segmentation result.[8] Fast boxing boundary 

algorithm and to develop an automatic computer aided system for brain tumor segmentation.[9] Fuzzy based 

segmentation process to detect brain tumor was implemented .In that performance of the MRI image in terms of 

vector, execution and tumor pixel detected.[10]A brief study of the various segmentation techniques for the MR 

images and discusses advantage and disadvantage for different functionalities of the brain.[11]In this paper they 

have  discussed  intensity of pixels , and also classified the MRI image into normal and abnormality type.[12]In 

this paper they have presented review for different methods on automatic segmentation of heterogeneous image 

that takes one step forward for bridging a gap between bottom up and top down models.[13] Here the brain 

image has been classified into normal and abnormal brain image. It could help to classify the image in less 

execution time. Average filter helps to provide smoothed image [14] In this paper they have proposed a 

computer aided system for brain MR image segmentation for detection of tumor location using K-Means 

clustering algorithm followed by Morphological filtering skull striping .It is not used in other medical images 

such as ECG. [15] In this paper is to provide the automated tool which locates the tumor on MRI 

Image .Because of drawbacks of the existing system they have provide hybrid method for segmentation. [16]In 

this paper Computational time has been used for algorithms for execution purpose and different methods have 

been used for edge detection, MRI image has been obtained which is noise free. 

       

   3. METHODOLOGY 

 
     Image Acquisition 

     Feature Extraction 

     Morphological Operation 

     Clustering 

3.1 Image Acquisition 

Image Acquisition is the first step in the pre-processing step. We may acquire an image from MRI (Magnetic 

Resonance Image) or CT (Computed Tomography).Here we use an MRI scan to detect the tumor and stored in 

Mat lab 7.0 for further processing. A gray scale image can be taken values from 0 to 255 where 0 is considered 

to be pure black with low intensity and 255 is considered to be pure white with high intensity. MRI requires 

Magnetic field. The strength of the magnetic field is measured in ‘Teslas’ where the system operates at 1.5T and 

commercial system operates at the 0.2T approximately to 7T. 

3.2 Feature Extraction 

In Feature Extraction we use Canny Edge Detection technique is a perfect edge detector for brain. Canny 

extracts thin, clear edges. It works in two steps firstly canny uses one parameter that critically influences the 

result unlike Sobel considers edge filter and thus detects edges. Secondly non-maxima suppression is used to get 

thin lines of the edges. 

3.3 Morphological operation 

Morphological operations are those which apply to get the form, structure, shape of an object and then applied 

to binary images. Here we use Eroded image, it follows in two steps. Firstly if the origin of element of an image 

coincides with a ‘black’ pixel then there is no change in the pattern move to the next pixel. Secondly if the 
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origin of element coincides with ‘black’ pixel ,at least one of the ‘black’ pixel falls over white pixel then change 

the image from ‘black’ pixel to ‘white’ pixel. 

3.4 Clustering 

Clustering technique is used to find the interesting patterns in the high dimensional data. Clustering has become 

one of the well known applications in the bioinformatics to find out the similar genes. Its goal is to group data 

points which are close to each other and then identify such groups in an unsupervised format. Here in clustering 

technique we use K-means and Fuzzy C means algorithms. 

4. THE PROPOSED METHOD 

 
In proposed system we use six methods such as Raw MRI Image, Contrast Adjustment, Histogram Equalization, 

Morphological operations such as erosion, edge detection and feature extraction such as area, location, 

specificity, sensitivity, accuracy. 

Raw MRI Image: Proposed method uses different types of tumor image where Area can be calculated using the 

number of pixels in the main cluster of the tumor. Location can be calculated using the X-axis and Y-axis. And 

also three Grades can be differentiated. 

 

 
 

Contrast adjustment: It aims at improving the quality of the given image. It can be accomplished by removing 

noise, enhancing contrast, emphazing edges and modifying shapes. 

 

 
Histogram Equalization: Image enhancement was performed by enhancing pixel intensities using contrast 
limited Adaptive histogram Equalization (CLAHE).Rather than entire image CLAHE operates on small pixel 

group in the image which are known as Tiles. 
 

 

 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 5, May 2015, Pg.457-465 
 

Shiva Kumar.V, IJRIT-461 

 

 

Edge Detection: Edge detection is one of the most vital parts in tumor detection. It is used detect the boundaries 

of the object. Canny edge filter is used. Here in the canny filter it controls the amount of detail which appears in 

the edge image. 

 

 
 

Eroded Image: It is one of the Morphological operations such as Erosion and Dilation. Erosion is decrease in 

size and also helps to remove pixels from the boundary of the imaging. It is also called as “Opening by 

Reconstruction”. Erosion and Dilation will create gap between high and low intensity objects and enhance it to 

locate image. 

 

 
 
K-means/Fuzzy C Means Clustering: And in the sixth method we use clustering by K-Means, Fuzzy C-

Means. Here we use three parameters namely Sensitivity, Specivity, Accuracy. 

 

Sensitivity it is the true proportion which are identified by diagnosed test.Specitivity is the false proportion 

which are correctly identified by diagnosed test. Accuracy it is proportion of both true and false proportion. 

 

Sensitivity=TP/ (TP+FP)*100% 

Specificity=TN/ (TN+FP)*100% 

Accuracy= (TP+TN) / (TP+TNFP+FN)*100% 

 

Where TP stands for True Positive, TN stands for True negative, FP stands for False Positive and FN stands for 

False Negative. 

 

 K-MEANS CLUSTERING 
 

 

 It is one of the simplest algorithms; It is used to divide different number of centroids, one for each cluster. This 

centroid should be placed in such a way because of different location causes different result. So that they are 

placed from away from each cluster. In the next step we take each point from each cluster and associate to the 

nearest centroid .When no point is pending in each cluster then first step is repeated. In this it is necessary to 

calculate again the new centroid from the early step. After obtaining new centroid, a binding has to be done 

between the same data point and nearest new centroid. A new loop has been generated, so that centroid changes 

their location, until no more changes have done.  

 

STEPS 

-Set the number of cluster with respect to use 
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-Randomly choose the cluster centre. 

- Each data point finds out which cluster centre is close. Thus each centre has its own set of data points. 

-Each centre has its own centroid of the data points.   

- If the distance is near to the centre then move to that cluster. 

-Otherwise move to the next cluster. 

-Re estimates the centre. 

-Repeat the process until the centre doesn’t move. 

 

 

 FUZZY C MEANS CLUSTERING 

 
It is a clustering algorithm that has been applied to solve problems for classifier design, analysis, and clustering 

purpose. FCM helps us to examine distance between various data points in the cluster. The clusters are formed 

based on the distance between various data points and then cluster centers are formed with respect to data points 

of each cluster. Steps of FCM are discussed below. 

    

 STEPS                          

  

1. Initialize U= [ ] matrix,  

2. at k-step: calculate the centers vectors = [ ] 

=  

3.  Update ,  

                             =  

 

4.  If <  then stop otherwise return to step 2 

 

 

 

 

K-means clustering           Fuzzy C Means clustering 

 

  
 

Result Analysis: It is the last step in the proposed system. Here we detect area of actual Tumor with number of 

white pixels in the brain. Stage can also be detected with respect to area. Location can be determined using the 

co-ordinates of x-axis, y-axis. Specificity, Sensitivity, Accuracy can also be detected using both diagnosed tests 

and manually Test by Doctors. 
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K-means tumor 

Detection                      FCM tumor detection 

 

           
 
 

 
 

Flowchart of the proposed system 

 

5.RESULTS AND DISCUSSION 

 
After detecting the tumor we can find the area,stage,locatio,grade.using these values we can find out the values 

of Specificity,Sensitivity,Accuracy.In future we would like to detect many types of tumor. And also while 

looking into symptoms we can recognize which type of tumor has occurred. We will develop the image in 3D 

representation 
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 Result of k means algorithm after loading an image. We will get values for area, location, stage, 

grade, specificity, sensitivity, accuracy.              
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Result of Fuzzy C means algorithm after loading an image. We will get values for area, location, stage, 

grade, specificity, sensitivity, accuracy.               

 

  6. CONCLUSION 

 

 
There are different types of tumors available. They may be mass in the brain or malignant over the brain. This 

method scans the RGB or grayscale, converts the image into binary image by binarization technique and detects 

the edge of tumor pixels in the binary image. Also, it calculates the size of the tumor by calculating the number 

of white pixels in binary image. The stage of the tumor is based on the area of tumor.  
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