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Abstract 
 

Image segmentation is a problem in computer vision and is of more important than anything else for 
medical imaging. For most subsequent image analysis task, medical image segmentation is an important 
step. In neuro imaging analysis, the segmentation of an atomic structure for brain plays a crucial role. It 
involves accurate tissue segmentation of brain magnetic resonance (MR) images by the study of many brain 
disorders. It is lacking variety by an human expert for studies of involving larger databases in manual 
segmentation of the brain tissues like white matter, gray matter  and cerebrospinal fluid in MR images. By 
the overlapping of MR intensities of many different tissue classes and by the presence of a spatially and 
smoothly varying intensity makes the segmentation much complicated. The main objective of this study is to 
develop strategies and methodologies for identifying the brain tumors in 2 d MRI images using automated 
approaches. It is a challenging task in MRI for accurately detection and segmentation of brain tumor. The 
MRI image is a type of image that produces a high contrast images which indicates regular and irregular 
tissues which also helps to distinguish the overlapping of each limb in margin. MATLAB Simulink, is used for 
the simulation. 
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INTRODUCTION 
 

Segmentation is a type of process of which helps in 
splitting an observed image into its similar, 
comparable and component regions. To change and 
make easier to do the representation of an image 
into a thing which make it more meaningful, simple to 
examine and analyze is the main aim of 
segmentation. The process of dividing a digital image 
into parts and multiple regions is segmentation which 
is referred in computer vision. For image 
segmentation , there are three different approaches 
which are used. Region based is a first approach , 
which depends on the consistency of spatially 
localized features and other pixel statistics. The 
second method used is based on of boundary finding 
relying on the gradient features at a subset of the 
spatial positions of an image whereas the third one is 
approach used for classification of pixel. The result 
of image segmentation is a set of regions that 
collectively cover the entire image, or a set of 
contours extracted from the image. It provides 
additional information about the contents of an 
image by identifying edges and regions of similar 
color, intensity and texture, while simplifying the 
image from thousands of pixels to less than a few 
hundred segments. Also by image segmentation, is 
 
 

frequently used to help and support in isolating, 
seperating or removing the precise detail of  portions 
of an image. So to locate objects and boundaries in 
images, image segmentation is typically been used. 
The result of image segmentation gives a set of 
regions which collectively viewed as a cover of an 
entire image, or a set of contours which is used to 
extract from the image. It is also used to provide 
additional information about the contents of an image 
by identifying edges and regions of similar color, 
intensity and texture, while it is also used to simplify 
the image from thousands and many hundreds of 
pixels to less than a few hundred segments. With 
reference to some characteristic or calculated 
property of an image ,each of the pixels in a region 
is similar to other. The segmentation of 2D and 3D 
images is an valuable step for a heterogeneity of 
image analysis and visualization tasks. Hence, image 
segmentation is one of the early problems and has a 
broad and extensive application domain. The 
segmentation problem can be divided into two parts, 
supervised approach and unsupervised approach. 
 

In supervised segmentation approach , the model 
parameters are supposed to be known a priori. In 
segmentation framework, the model parameter priori 
is used for judging the pixel labels. The MRF model 
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has been formulated using Maximum a Posteriori 
(MAP) criterion and Bayesian framework [1,2] ,to 
minimize the pixel labelling problems. Noisy images 
also containing textured images can be segmented 
using MRF model could be formulated in observed 
manner can be achieved. Noisy images also 
containing textured images can be segmented using 
MRF model could be formulated in observed manner 
can be achieved. A supervised image segmentation 
method   have been proposed  by Nanda et al. [8]. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In unsupervised segmentation approach , the number 
of labels of class and the number  of model 
parameters are not known. It is indeed required 
simultaneously, the calculation and judgement of 
image labels and model parameters. Since the 
estimation of image label rely upon the optimal set 
of parameters, the unsupervised image segmentation 
approach hence it is regarded as an incomplete data 
problem. For handling this type of problem, an 
iterative method namely expectation maximization 
(EM) algorithm has been put forward for 
consideration [11,16]. for restoration, the rough 
calculation for parameters using iterated conditional 
mode (ICM) algorithm is introduced by Besag et al 
[2]. 
 

The applications or field where segmentation are 
used are in medical imaging i.e. in locating tumors, 
for measuring tissue volumes, for computer-guided 
surgery, for diagnostic treatment planning, for study 
of anatomical structure. It is also used in locating 

objects in satellite images, in face recognition , in 
automatic traffic controlling systems, in machine vision 
etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Magnetic Resonance Imaging (Mri) 
 

The  safe and painless test of the brain is done using 
magnetic resonance imaging. To obtain the  detailed 
images of the brain and the brain stem the MRI uses 
the magnetic field and the radio waves. A large 
doughnut-shaped magnet which consist of a tunnel in 
the center has been used to develop the MRI scanner. 
The tunnel consist of the slides where the patients are 
been placed. In hospitals and in radiology centers, 
the MRI machines are located. 
 

During the examination of the patient, the magnetic 
position of the atoms of the body of the patient is 
easily manipulated by the radio waves, which are 
sent to a computer by  picking up the images of 
patient using a powerful antenna. Millions of 
calculations, cross-sectional black and white images 
of the body is performed in the computer. The 
scanned area of this  images obtained by MRI is then 
converted into the three-dimensional pictures. A 
variety of conditions and the problems associated 
with the brain such as cysts, tumors, infections, 
bleeding and swelling of brain parts,  or problems 
with the blood vessels can be detected using MRI. In 
some cases, the X-ray, CAT scan, or ultrasound cannot 
provide clear images of parts of the brain but the 
MRI can be used to provide clear images of parts of 
the brain that can't be seen as in other scanners. 

 
 

Figure 1 NC Landsat map 2002 

 

 
 

Figure 2 Supervised Segmentation of Map 

 
 

Figure 3 NC Landsat map 2002 
 

 
 

Figure 4 Unsupervised Segmentation of Map 
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MRI is a technique which is providing strong and 
abundant information about the soft tissue of human 
is technically is an advanced medical imaging 
technique. As compared to other imaging techniques, 
it has several advantages which is used to obtain 3-
dimensional data with high contrast between soft 
tissues. For analysis of computer-aided image, the 
automatic or semi-automatic techniques are used. It is 
an important and essential task for segmentation of 
MR images into different tissue classes. The contrast 
of an MR image rely on how the way the image of 
the brain has been developed. To highlight the 
different component being imaged and to obtain the 
high contrast images the alteration of radio 
frequencies and gradient pulses is done. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

There are two features which make segmentation 
easy, first is weighting and the second is artifacts. 
Using different techniques, the MR images can be 
easily obtained. The different properties of the 
depicted or represented materials of the resulting 
images are highlighted. T1 weighted images and T2 
weighted images are the  most common weightings, 
which helps to highlight the properties T1-relaxation 
and T2-relaxation respectively. For a successful 
segmentation selection of the most appropriate 
weighting is important. According to Pham et al. the 
properties of the tissues that are to be segmented 
have to be known to make a well-founded decision 
[42]. T1-weighted images gives us high contrast 
between different tissues which have different T1-
relaxation times. T1- weighted images gives us high 
contrast between white matter and gray matter. Also 
in T1- weighted images air, bone and CSF have low 
intensity, whereas gray matter is dark gray and the 
white matter is light gray. But in T2-weighted images, 
the intensities of white matter and gray matter are 
similar and are gray. As contrast to T1-images, T2-
images have high contrast between CSF and bone, 
but the contrast between white matter and gray 
matter is not as good as compared to T1-images. 
 

In MR images there the various types of artifacts are 
present. The performance of a segmentation 
algorithm is affected by the change in presence and 

appearance of the images which is made by 
artifacts. For image segmentation the most important 
and commonly used artifacts are intensity in-
homogeneities and the partial volume effect. Intensity 
in-homogeneities cannot be always seen by the 
human eye, but have negative influence on automatic 
segmentation process. This may obvious and 
apparent itself by making one part of the image 
intensities brighter or darker than another part. The 
radio frequency (RF) coils are the reasons for its 
cause. To compensate the in-homogeneities, there 
exist many different methods. In in-homogeneity field, 
the true pixel intensity is multiplied by the value of 
the field in that pixel because of which it can often 
thought to be a multiplicative field. There are many 
methods which are used to extracts the in-
homogeneities during segmentation. 
 

The partial volume effect obtained when a pixel 
cannot be accurately placed to one tissue type. This is 
caused because the intensity in the pixel is formed by 
more than one tissue. It is present because one pixel 
contains many body cells and the signal emitted or 
obtained  from these cells make up the detected 
intensity in this pixel. This effect  is most apparent at 
edges between different tissues. In brain 
segmentation, the partial volume effect will make a 
significant problem since the brain has a complex 
folded surface [13]. 
 

METHODOLOGY 
 

To address the problem associated with the brain 
many attempts are made to solve it. MR image 
segmentation in unsupervised framework. Here we 
are considering magnetic resonance image as our 
work space. Tumors can be benign, very virulent or 
infectious. For the diagnosis and treatment planning 
of brain tumor the one which plays an important role 
is imaging. Tumor volume works as an  indicator in 
treatment planning for brain tumor. The measurement 
of brain tumor volume could assist tumor staging for 
effective treatment surgical planning. CT scan, 
Ultrasound and MRI etc are used for the imaging of 
the tumors. The higher resolution of approx ~100 
microns makes the MR imaging method the best 
(Khanpur, 1999; Haney et al., 2001).The 
segmentation method for  brain tumors are snakes 
segmentation, level set segmentation, watershed 
segmentation, region-growing segmentation etc. Also 
the approaches like fuzzy logic approach, neuro 
fuzzy approach, Random walk etc can be used , but 
these all types of methods  produces unsatisfactory 
results [6B].  A texture based analysis is used here to 
detect the abnormality in the brain and an automatic 
region growing method is used to segment the brain 
tumours. Here we are combining the two different 

 
 

Figure 5 Arrow shows the brain tumor 
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parameters to produce more accurate and efficient 
results in this approach. After obtaining the image of 
the brain having tumour it is being processed. The 
image obtained shows the place of the infected 
portion present in the brain. The information about 
the  parameters like area and volume of the infected 
portion of the brain cannot be obtained by an 
image. Then preprocessing of the image is done and 
after getting the result from preprocessing, first 
image segmentation is done by using region growing 
segmentation. The unhealthy portion can be  clearly 
seen in the segmented image . So by cropping the 
segmented image, the infected portion i.e. tumor is 
selected. Then the calculations of area and volume 
can be done by the help of this cropped image, 
(Heath et al., 2001; Moonis et al
2004; Salman et al., 2005; Edman, 2007).
method there is no need of human intervention [2B] 
the selection of the seed point is done manually. Here 
it is assumed that the brain tumor have grown in 
considerable size and their structure may be of any 
type like snakelike or circular shaped etc[1B].
method used are divided into four subparts. The 
output obtained from one part is taken as input to the 
next part. This can be represented by following work 
flow graph: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The first step is an input image which is a 2

dimensional MRI medical image, here the tumor
is present inside it. These MRI images may 
contain one or more tumor segments.

 The second step involves the applying of  the 
preprocessing filters like mean , median 
gabour and auto enhancement filters. This 
filters are used to increase the clarity of image, 
and reduce the unwanted information obtained 
from the image. 

 The third step is selecting randomly any pixel 
of the image inside the region. We can select 

 

Figure 6 Step showing algorithm
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parameters to produce more accurate and efficient 
After obtaining the image of 

the brain having tumour it is being processed. The 
ge obtained shows the place of the infected 

portion present in the brain. The information about 
the  parameters like area and volume of the infected 
portion of the brain cannot be obtained by an 
image. Then preprocessing of the image is done and 

ing the result from preprocessing, first 
image segmentation is done by using region growing 
segmentation. The unhealthy portion can be  clearly 
seen in the segmented image . So by cropping the 
segmented image, the infected portion i.e. tumor is 

hen the calculations of area and volume 
can be done by the help of this cropped image, 

et al., 2002;; Yang, 
., 2005; Edman, 2007). In this 

method there is no need of human intervention [2B] 
seed point is done manually. Here 

it is assumed that the brain tumor have grown in 
considerable size and their structure may be of any 
type like snakelike or circular shaped etc[1B]. The 
method used are divided into four subparts. The 

one part is taken as input to the 
next part. This can be represented by following work 

The first step is an input image which is a 2- 
dimensional MRI medical image, here the tumor 
is present inside it. These MRI images may 
contain one or more tumor segments. 
The second step involves the applying of  the 
preprocessing filters like mean , median 
gabour and auto enhancement filters. This 

are used to increase the clarity of image, 
and reduce the unwanted information obtained 

The third step is selecting randomly any pixel 
of the image inside the region. We can select 

the gray value of this pixel as the threshold 
value. The selection of the threshold value can 
be done automatically using some  functions 
available in different tools [7].

 The key step of this method is the choice of the 
threshold value. Several and different of 
methods are present for choosing a threshold; 
the users can select threshold value by his own 
efforts, or a automatic thresholding can be used 
for computing. The most simple and easy 
method would be to choosing the
value or  median value. In a image which does 
not contains any noise having uniform 
background and object values, the mean values 
or median values will work well as for selecting 
the threshold. A more  revealing or
approach might be to create a histogram of the 
image pixel intensities and use its valley point 
as the threshold. Hence this method of selecting 
threshold may be computationally expensive, 
and image histograms may not have clearly 
defined valley points, which makes the selection 
of an accurate and appropriate threshold 
difficult. There most simple and easiest method 
as compared to other methods is the following 
iterative method which  does not require much 
specific knowledge of the image, and is t
against image noise.

 Now the next step is region growing 
segmentation which aim is to determine the 
initial seed points. Here we are assuming that 
the tumor’s region has grown in considerable 
size for the seed point selection. So for finding 
the seed point following steps are performed:
 

 Convert the obtained colored image into the 
gray image. 

 Now count the numbers of pixels whose 
intensities are greater than hundred and less 
than hundred and then store it in a separate 
variables. 

 Find difference betwee
obtained from above step if difference 
obtained is small then we can go to next step 
"d" or else convert the obtained image into 
negative and go to next step "d" by again 
setting the intensity of external part of the 
brain to value zero.

 Convert the gray image obtained  from above 
steps into the binary image.

 Now after converting the image in binary 
image find the maximum length and breadth 
of the brain and from the center convert the 
pixels obtained in the rectangle shape of size 
twenty rows and ten columns to black color into 
the binary image. 
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the gray value of this pixel as the threshold 
election of the threshold value can 

be done automatically using some  functions 
available in different tools [7]. 
The key step of this method is the choice of the 
threshold value. Several and different of 
methods are present for choosing a threshold; 

sers can select threshold value by his own 
efforts, or a automatic thresholding can be used 
for computing. The most simple and easy 
method would be to choosing the mean 

value. In a image which does 
not contains any noise having uniform 
background and object values, the mean values 
or median values will work well as for selecting 
the threshold. A more  revealing or advanced 
approach might be to create a histogram of the 
image pixel intensities and use its valley point 
as the threshold. Hence this method of selecting 
threshold may be computationally expensive, 
and image histograms may not have clearly 

points, which makes the selection 
of an accurate and appropriate threshold 
difficult. There most simple and easiest method 
as compared to other methods is the following 
iterative method which  does not require much 
specific knowledge of the image, and is tough 
against image noise. 
Now the next step is region growing 
segmentation which aim is to determine the 
initial seed points. Here we are assuming that 
the tumor’s region has grown in considerable 
size for the seed point selection. So for finding 

point following steps are performed: 

Convert the obtained colored image into the 

Now count the numbers of pixels whose 
intensities are greater than hundred and less 
than hundred and then store it in a separate 

Find difference between the variables 
obtained from above step if difference 
obtained is small then we can go to next step 
"d" or else convert the obtained image into 
negative and go to next step "d" by again 
setting the intensity of external part of the 
brain to value zero. 

nvert the gray image obtained  from above 
steps into the binary image. 
Now after converting the image in binary 
image find the maximum length and breadth 
of the brain and from the center convert the 
pixels obtained in the rectangle shape of size 

s and ten columns to black color into 
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 Store the sum in the array after finding the 
sum of all rows individually. 

 Similarly calculate the sum of all the columns 
and store the sum obtained in another array. 

 Now we find the maximum sum of intersection 
of row and column which is then taken as seed 
point. 

 This method of segmentation is used to find 
neighboring pixels of initial “seed points” and 
also helps to determines is there is a need 
adding the pixel neighbors  to the region. For 
determining the region directly the region-
based segmentation technique is used . Here 8 
connected neighbor region growing method 
has been used.  
 

RESULT ANALYSIS 
 

It contains a tumor inside it and it is an 2D MRI brain 
image. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CONCLUSION 
 

It can be seen that the texture based algorithm 
provides the better output then single thresholding 
technique. It does need any seed point selection for 
using region growing method. Seed point is 
automatically generated by the help of this 
algorithm. No information loss is appeared and also 
it helps to overcome the problem of over and under 
segmentation of brain tumor images. But there is a 
need for an improved algorithm for 2D MRI of the 
brain with better stabilization. In addition, further 
simulation testing should also be done for the newly 
developed criteria. In the scope of interest are the 
solutions based on intelligent techniques and 
adaptation concepts. 
 
 

 
 

Tumor portion 
Figure 6 Brain image            

 

 
Figure 7 Auto enhanced Image 

 

 
Figure 8 Gabor Enhanced Image 

 

 
                                                                      

                                                         (236,356) 0.48 
Figure 9 Seed point selection 

 

Portion shows the tumor in 
                      Image 

 

Figure 10 Segmented output image 
 

 
 

Figure 11 Output window 
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