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INTRODUCTION 

Brain has a very complex structure and is considered 
as a kernel part of the body. Nature has tightly 
safeguarded the brain inside a skull that hinders the 
study of its function as well as makes the diagnosis 
of its diseases more intricate. But, brain is not prone 
to diseases and can be affected by the abnormal 
growth of the cells that changes its normal structure 
and behavior; a disease generally known as  brain 
tumor. Brain tumors either include tumors in the 
central spinal canal or inside the cranium. Automatic 
defects detection in MRI is quite useful in several 
diagnostic and therapeutic applications computed 
tomography and MRI are two imaging modalities 
that help researchers and medical practitioners to 
study the brain by looking at it noninvasively. Due to 
quantity of MR images and blurred boundaries, the 
tumor segmentation and classification become 
harder. Overlapping of tissues, noise, textured 
regions, low contrast and high spatial resolution are 
the other common reasons that lead to improper 
quantification of region of interests. The information 
regarding the tumor can be accessed easily if the 
MRI image is segmented as segmentation in image 
processing is done in order to simplify or change the 
representation of an image into something more 
meaningful and easier to analyze. Now-a-days the 
computational strategies for obtaining the clinical 

information from medical images are obtaining 
greater attention as segmented approaches 
practiced by clinicians are manual, time consuming 
and expensive[1]. 

Few edge segmentation methods are edge 
detection, thresholding, region grow. Among these 
the active contour models are extensively used as 
they have several advantages when compared with 
the other methods. Firstly, the sub-pixel accuracy of 
object boundaries can be achieved using active 
contour models. Secondly,  the active contour 
models allow incorporation of various prior 
knowledge, such as shape and intensity distribution, 
for robust image segmentation under a principled 
energy minimization framework  that can be easily 
formulated. Thirdly, these models can be readily 
used for further applications, such as shape analysis 
and recognition as  they provide smooth and closed 
contours as segmentation results. In order  to 
identify and segment tumor from brain MRI images 
an iterative brain tumor segmentation approach 
based on Chan-Vese model is proposed [6]. 

A robust and independent segmentation framework 
is created as the proposed method can easily be 
modified with the help of assigned iterations. A prior 
Chan-Vese model combined with some pre-
processing techniques is contributed along with 
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setting the number of iteration for performing the 
region of interest (ROI) based segmentation in this 
paper. As the proposed system is flexible as it 
provides users the freedom to determine and set the 
number of iterations, that helps in obtaining the 
desired results at respective iterations. The tumor 
and its geometrical dimensions can be successfully 
detected and segmented by applying the proposed 
method. 

LITERATURE SURVEY 

In radiotherapy planning brain tumor segmentation 
from multi-modal magnetic resonance (MR) images 
is of high value. Since the appearance, shape and 
tumor location vary greatly across patients 
automatic tumor segmentation is a  challenging task. 
Moreover, when the brain tumor images are 
acquired with different scanners or at different 
imaging facilities they often exhibit significant 
intensity inhomogeneity as well as large intensity 
variations between subjects. A discriminative 
approach that is the most current state of the art 
methods in brain tumor segmentation is used , 
which exploits the specific intensity contrast 
information of annotated training images. As the 
intensity contrast depends on the scanner and the 
imaging protocol, this may hinder their applicability 
to images acquired at different centers. The 
segmentation labels  are predicted from user-
engineered image features based on the random 
forest (RF) classification scheme [5].    

The active contour have edge-based models that  
are attracted toward the object boundaries as they 
use local edge information. By using a certain region 
descriptor to guide the motion of the active contour 
the region of interest is identified by the  region-
based models. In each of the regions to be 
segmented popular region-based active contour 
models tend to rely on intensity homogeneity. For 
example, the image intensities are statistically 
homogeneous (roughly a constant) in each region is 
the base for the popular piecewise constant (PC) 
models. In fact, the intensity inhomogeneity often 
occurs in real images from different modalities. Due 
to the non-uniform magnetic fields produced by the 
radio frequency coils, lead to the inhomogeneities in 
MR images as well as the variations in object 
susceptibility. Hence the intensity inhomogeneity 
correction is considered as a preprocessing step in 
the segmentation of MR images[6]. 

The overall technique of  detection and identification 
of brain tumor through Magnetic Resonance 
(DICOM) Image using Histogram Thresholding, 
Region growing and K-mean segmentation is 
proposed in [7].  In thresholding, a grayscale or color 
image  is converted into a binary image based upon 
two threshold values. The frequency of intensity 
values of a channel in an image is presented in the  
histogram. By using the automatic threshold method 
or by moving the arrows above the histogram the 
threshold values (max and min) can be applied to 
the image. Vector quantization method known as K-
means is the popular signal processing method for 
analysis of segmentation. The n observations are 
partitioned  into k clusters by K-means, where each 
observation belongs to the cluster with the nearest 
mean, that serves as a prototype to the cluster. The 
problem is computationally difficult; however, there 
are efficient heuristic algorithms that are commonly 
employed and converge quickly to a local optimum.  

In abnormal magnetic resonance (MRI) images 
Clustering approach is widely used in biomedical 
applications particularly for brain tumor detection. In 
terms of segmentation efficiency, Fuzzy clustering 
using fuzzy C-means (FCM) algorithm proved to be 
superior over, other clustering approaches. The FCM 
algorithm require  huge computational time for 
convergence, this is the major drawback of this 
algorithm.  Neighboring pixels of initial seed points 
are examined by the region growing approach to 
segmentation this determines whether the pixel 
neighbors should be added to the region. 

Due to the overlapping of tissues segmentation of 
tumors from medical images is considered as one of 
the major challenge. Chan-Vese active contour 
without edges is the base of the  proposed 
technique in this paper[1]. The efficiency of the 
algorithm has been tested and verified on various 
brain MRI images. The accurate geometrical 
dimensions of the tumor can be successfully 
detected and segmented with the help of the 
proposed method. The approach  can be extended 
to various other imaging modalities for further 
research and will benefit the scientific community 
and healthcare researcher to achieve better 
diagnosis as the proposed system has very less 
computational time. 

PROPOSED METHODOLOGY 
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Fig1. Proposed Methodology workflow 

The MR images are acquired as input in MATLAB. 
This image is converted into a grayscale image and 
some pre-processing is done using certain filters 
such as Gaussian filter, mean filter and many more. 
The reason for converting the original image into 
grayscale image is the grayscale image is more 
stable when compared to the original image. As 
setting the number of iterations is the main feature 
in the proposed technique, an initial contour for the 
same is created. The overall performance of the 
technique is evaluated by using four iterations 
(100,150,200,250). Finally the tumors are segmented 
using the Chan-Vese active contour. In this 
technique, a force shrinks the contour and another 
force expands the contour. To determine the 
contour of the interested object, the two forces 
should be balanced. This balancing of two forces 
results in the precise segmentation of the tumors in 
the brain MR images. The algorithm is found to be 
more efficient as it is tested and verified on various 
brain MRI images as it produces desired results at  
computational time which has minimum value.  

RESULT 

To ensure the efficiency and performance of the 
proposed method various brain MRI images were 
used to test and validate at different iterations for 
the analysis of the proposed method. The MRI 
images (DICOM format) were obtained from various 
Brain Atlas research webpages. The proposed 
Algorithm was verified and implemented in a 
powerful software MATLAB. The algorithm reveals 
greater structural information about the tumor, with 
the increasing number of iterations. The algorithm 
segments the tumor information completely at the 
250th iteration and this is considered as  the final 
iteration. 

 

 

 

 
Fig 2a. 150th  iteration of the Brain tumor 
segmentation 

 
Fig 2b. 200th  iteration of the  Brain tumor 
segmentation  

 
Fig  2c. 250th  iteration of the  Brain tumor 
segmentation 

One of the most important parameters for 
developing the fast processing algorithms is the 
estimation of the proposed method in terms of 
segmentation time. Hence, the overall performance 
of the proposed method was computed considering 
the segmentation time (as shown in Table 1). the 
proposed method segmented the brain tumor from 
MRI images with the average values  4.5 seconds, 
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6.26 seconds and 7.2 seconds at 150, 200 and 250 
iterations respectively. 

Image Image 
size(Pixels) 

Segmentation 
time(seconds) 

Fig. 2 230 x 269 7.2s 

Fig. 3 267 x 287 5.5s 

Fig. 4 231 x 290 4.8s 

Fig. 5 271 x 285 3.4s 

Fig. 6 273 x 289 3.7s 

Table 1. Overall performance of proposed 
method 

In terms of the segmentation time, a comparative 
evaluation of proposed method was performed with 
existing reported methods (as shown in Table 2) [1]. 
The proposed algorithm segmented the tumors in 
minimum 3.4 seconds and maximum 7.2 seconds at 
the 250th iteration, depending upon the complexity 
of medical image 

Parameter 

 

FCM Region 
Growing 

K-
mean 

Hist_Thr Proposed 
Method 

1st Case 

Time 

9.4s 9.12s 7.1s 7.198s 7.2s 

2nd Case 

Time 

17s 7.021s 5.6s 5.49s 5.5s 

3rd Case 

Time 

9.8s 7.09s 4.9s 4.794s 4.8s 

4th Case 

Time 

15s 7.019s 3.4s 3.62s 3.4s 

5th Case 

Time 

9.9s 8.65s 3.8s 4.358s 3.7s 

Table 2. Comparative evaluation of proposed 
method    with existing methods-segmentation 
time(seconds) 

 

 

 
Fig 3. Validation of proposed method for brain 
tumor segmentation at different(100,150,200,250) 
iterations 

 
Fig 4. Validation of proposed method for brain 
tumor segmentation at different(100,150,200,250) 
iterations 

 
Fig 5. Validation of proposed method for brain 
tumor segmentation at different(100,150,200,250) 
iterations 
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Fig 6. Validation of proposed method for brain 
tumor segmentation at different(100,150,200,250) 
iterations 

CONCLUSION 

The human brain is the command center for the 
human nervous system that controls all functions of 
the body, interprets information from the outside 
world and embodies the essence of mind and soul. 
When cancerous cells are formed within the brain it 
causes brain tumor. The cause for most brain tumors 
is unknown. Diagnosis is usually by medical 
examination along with computed tomography or 
magnetic resonance imaging(MRI). Chan-Vese 
segmentation technique is proposed which is an 
automated, robust & up-to-date method for 
segmenting brain tumors from MRI images. To 
obtain desired results at respective iteration more 
flexibly, the Chan-Vese model with the number of 
iteration is incorporated for performing the region of 
interest(ROI) based segmentation. The proposed 
method would be helpful for clinicians, medical 
experts & researcher’s community  as it can be used 
in brain tumor segmentation in MRI images as it 
yielded promising segmentation results. 
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