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Abstract— Brain tumor is an uncontrolled growth of 

intracranial cells. In surgical & medical planning & 

assessments, brain tumor segmentation using MRI images is 

very difficult and important task. Whereas, the early detection 

of cancer, can be helpful in curing the disease completely. 

According to the most research in developed countries shows 

results that the numbers of people who have brain tumor were 

died due to the fact of inaccurate detection. CT scan or MRI 

produces a complete image of brain. This image is visually 

examined by the physician for diagnosis of brain tumor. 

However this method, of manual detection resist accurate 

tumor detection and more time-consuming. To overcome 

these problems, this project uses computer aided techniques 

such as SVM for segmentation and FBB algorithm to display 

tumor area on the MRI images. At the end of process the 

tumor extracted from the MR image and its exact position and 

the shape also determined. 
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I. INTRODUCTION 

In accordance to the increasing age population, cancer has 

become a worldwide problem. The early detection of cancer 

can be helpful in curing the disease completely. Most of the 

natural cells are getting old or damaged, they vanish and new 

cells are replaced with them. Sometimes, this reproducibility 

may go wrong & new cells are produced when body does not 

need them & the old and damaged cells don’t disappear. 

Therefore, the illimitable and incontrollable increase of cells 

causes the brain tumor [4]. 

 Effective brain tumor segmentation is difficult task 

due to complex brain structure. Because each tumor being of 

different shape, size, location and intensity. For diagnostic 

system, early and accurate detection of tumor, edema & 

necrotic tissues is very important.  

By using computed Tomography (CT scan) and 

magnetic Resonance Imaging (MRI), Radiologists examine 

the patient physically and diagnosis of the tumor & plan of 

the surgical approach becomes easier [5]. Whereas the MRI 

scan is more comfortable than CT scan for diagnosis. MRI 

scan does not affect the human body because it doesn’t use 

any radiation. MRI is based on the magnetic field and radio 

waves [2]. 

There are some advantages of MRI over other 

medical imaging techniques .Such as, excellent soft tissue 

diagnosis and high spatial resolution. 

 
Fig. 1: Brain Structure 

Generally human brain includes cerebrum, 

cerebellum and Brain stem as three major parts which 

controls different activity. Cerebrum is divided into right and 

left cerebral hemispheres. Muscles of right side of the body 

control by left cerebral hemispheres and muscles of left side 

of the body control by right cerebral hemisphere and 

cerebellum controls movements, balance, standing and 

complex actions. Brain stem controls blood pressure, body 

temperature and breathing and also controls some basic 

functions. Using spinal cord brain stem joints the brain [5].  

 Using Fast Bounding Box algorithm (FBB), the 

tumor area is displayed with bounding box on the MRI image. 

Brain tumor segmentation is very difficult and important task 

in medical assessment to extract tumor. Owing to this for 

tumor segmentation SVM (support vector machine) is used. 

II. METHODS AND MATERIAL 

This section includes the different techniques used, flow 

diagram for the execution is as follows, 

 
Fig. 2: Flow Diagram of Proposed Approach 
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A. Pre-Processing:  

In application of image processing specially for segmentation 

purpose pre-processing has great importance. Main goal of 

the pre-processing phase is to remove noise from images and 

MRI images are having noise, which have to be removed, but 

it decreases the quality and clarity of image. Gaussian filter 

[1], contourlet transform approach and wavelet thresholding 

approach [3], median filter [2], anisotropic diffusion filter [7] 

are several methods for removing noise from MRI images. 

Anisotropic diffusion method is for smoothing the image by 

preserving needed. 

 
Fig. 3: MRI Image After Pre-Processing 

B. Fast Bounding Box (Fbb) Algorithm: 

The fast bounding box is a segmentation technique which 

provides approximate segmentation and find out the exact 

location of tumor. Explore the symmetry of brain structure to 

locate a bounding box around the tumor. In this process first 

MRI image is divided into two parts one half part of brain 

acts as reference image R, and other as test image(l). The 

geometrical axis of symmetry of the skull is then applied to 

halve the image [6]. 

 The Bounding Box detection is basically based on 

Bhattacharya Coefficient (BC). By considering both 

horizontal and vertical score functions defined by the 

Bhattacharya Coefficient (BC) FBB finds the region of 

abnormality D which is an axis-parallel rectangle 

 
Fig. 4: Finding Bounding Box D From Test Image I Using 

Reference Image R 

As shown in the figure, the rectangle region 𝐷 =

[𝑙𝑥,𝑢𝑥] × [𝑙𝑦,𝑢𝑦]represents the region of change containing 

any abnormal tissues or tumor. Where T_((l) ) is top sub 

rectangle and B_((l) ) is bottom sub rectangle of the image, 

divided at distance (l)At the top of image. Then FBB finds 

the best l_(y )and u_yvalues in a vertical sweep accordingly 

[4]. Bhattacharya Coefficient (BC) between two normalized 

histogram a(i)  and b(i), denoted by, 

𝐵𝐶(𝑎, 𝑏) = ∑ √𝑎(𝑖)𝑏(𝑖)

𝑖

 ∈ [0,1 

Where 𝑃𝑙

𝑇(𝑙)
denotes the normalized intensity histogram of the 

region 𝑇(𝑙) in test image.   𝑃𝑅
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C. Support Vector Machine: 

Support Vector Machines (SVMs) is mainly used for pattern 

classification problems and nonlinear regressions. Without 

using any prior knowledge SVM has ability to learn the 

nonlinear distribution of the real data and also known as 

classification algorithm for analyzing high-dimensional data. 

A supervised learning technique as support vector machine 

(SVM) generates input-output mapping functions from a set 

of labelled training data. The mapping function can be either 

a classification function, the category of the input data or 

regression function. For classification, nonlinear kernel 

functions are used to transform input data to a high-

dimensional feature space in which the input data become 

more separable as compared to the original input space [4]. 

 
Fig. 5: MRI Image having Bounding Box 

III. EXPERIMENTAL RESULT 

In this project at  first we take MRI images of brain as an 

input image, after pre-processing noise get removed from 

image, by using FBB bounding box is located at defected 

area, detect the tumor in brain Then by  using segmentation 

algorithm Support Vector Machine (SVM) , it shows and 

detect actual area of tumor from bounding box 

 
Fig. 6: Extracted Tumor Image 
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IV. CONCLUSION 

 In this article , a fully automatic technique for brain tumor 

segmentation using MRI images is presented. This method is 

carried out in three steps: The first step is a pre-processing 

technique. In this technique unwanted & extra parts of skull 

are removed. For removing noise from MRI images filtering 

method is used. After that in second step FBB is used to locate 

tumor and also determines region of interest by locating 

position of tumor. For tumor extraction SVM classifier is 

used to segment tumor. By comparing the results of the 

proposed approach to the existing approaches it clearly shows 

more reliable and accurate results. And also having higher 

segmentation accuracy comparing to existing techniques. 

Future work includes extending the technique into 3D 

application and also to find out the size of tumor. 
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