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Abstract: Brain tumor detection and segmentation is very difficult task in MRI images. The MRI image generates a better contrast that 

indicates regular and irregular tissues. It’s better for overlapping in margin of each limb. We use several automatic segmentation 

techniques. That may used to compensate with the problem if no growth of tumour and any small white part done. In this case when the 

tumor edge is not pointed then segmentation results are not accurate i.e. segmentation may be under or over. That procedure is done due 

to initial stage of the tumors. Segmentation of the Image is one of the ground laying techniques of digital image system. 
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1. Introduction
 

The important fact for segmented image is independent with 

respect to domain. Segmentation of image is effective tool in 

many realms including industry, astronomy, care of health 

and different others fields. The concepts of segmentation 

base on a simple idea. Firstly we seeing at an image, then 

tell what regions are stored in the Images. Generally it is so 

casual to determine what the Region of interest (ROI) is and 

what is not. The partitioning of an image into different set of 

disjoint regions, homogeneous and meaningful with respect 

to few characteristics or computed property. E.g. grey level 

of image, texture of image or color to enable simple analysis 

of images. Two basic feature discontinuity and similarity are 

used with many Segmentation techniques for local 

neighbours. Segmentation methods which is based on 

property of discontinuity can be accepted as boundary.

1.1 Segmentation

In image processing the segmentation of image is most 

important. The whole image is converting into different 

parts that are something’s more useful and easier for further 

analysis. The Segmentation is a process of enhancing pixel 

and enhancing tumour region. Segmentation of image may 

also depend on more than one feature that’s contained in the 

image, e.g. color or texture. Before de noising an image, it is 

segmented to recover the original image. Mostly we use the 

segmentation to minimize the information for simple 

analysis. Segmentation is the technique that separates the 

image into non-overlapping regions, here every regions is 

standardized but the unification of any two neighbouring 

regions is inhomogeneous.

1.1.1 Region Growing

Due to simplicity and good performance the Region growing 

segmentation is one of the most popular techniques. This 

technique to group’s the pixels or regions that have similar 

properties based on predefined criteria. Region-growing 

techniques exploit the crucial fact that pixels which are close 

together have similar gray scale values. The image is loaded 

and the homogeneity criterion is selected. The intensity 

difference and neighborhood type for the images are also 

defined. In region growing segmentation the difference of 

intensity is selected experimentally and the user may tune 

the parameter values of the vector.

2.  Related Works 

The concept behind the present work base on these few 

points:

1) Symmetrical brain structure,  

2) Intensity of pixel and histogram of the image and 

compare them  

3) Automatic Segmentation.  

Every one known that brain is symmetrical about its central 

axis and during this work we has been assumed that which 

part of brain has tumour, either right and left or top right/left 

and bottom right/left. Brain tumour is the collections of 

blood cells at some specific points. The brain image in MRI 

shows intensity of pixel. That intensity has a range between 

0-255, where 0 show for black color and 255 show all white 

colors pixels. In gray matter the pixels intensity is always 

less than 255. In this paper firstly we detect the tumor 

position, either is left or right side of brain. This task is 

accomplished by the knowledge of maximum number of 

pixel having intensity near 255.

Now we implemented an algorithm using MATLAB.

1) The brain is divided into four parts around its central axis 

then intensity and histogram of each part drawn. This 

will helpful to detect tumour position.  

2) Automatic Segmentation  

3) Then detected image is cropped and we calculate the 

dimension of tumour.  

3. Methodology 

Using MRI technique the brain image is capture. Now we 

plotted the intensity of pixel and histogram corresponding to 

four parts of the brain. We know the most important fact of 

brain that is, brain have symmetrical structure along its 

central axis. So if any asymmetry is observed due to its 

symmetrical nature, show the presence of tumour. After the 

detection of tumour position, we use automatic thresholding 
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method that can be done for segmentation of the image. 

Using threshold point we can done segmentation technique. 

So threshold point can be achieved by:

Image=rgb2gray (image);  

Imagestats = graycomatrix (image); 

Th= (1+entropy (imagestats))/2.85;

Implementation of the whole work has been done by 

MATLAB 2013b. The flowchart fig2 shows the reported 

work.

1. Input Image

In Input image, the image of the brain is captured through 

MRI technique. MRI brain image is a RGB image. This 

image is first reformed into gray scale image.

Figure 1: Input Image

Flow Chart

Figure 2: Flow Chart for Segmentation

 

2. Divide the Image

Now RGB image is transformed into gray color image, then 
it’s divided into four equal parts along its central axis. We 

use following algorithm to divide the image into four parts.  

Step 1: All pixels of image are stored as variable says A, 

where A denotes the pixels value in row-column (2-D). 

Step 2: Now number of rows and columns are stored in other 

variables (say B and C) Then rows values is divided by 2 

and store them in another variables D. and also Column 

value is divided by 2 and store them in another variable 

name (say E) .

Step 3: Form new matrix using for loop by 

 I1=1: D, 1: E (Left top)

I2=D+1: B, 1: E (Right top)  

I3=1: D, E+1: C (left bottom)

I4=D: B, E: 1+C (right bottom)

Using ‘imshow’ command the new image is build up based 

on the new matrix. Now the original image will be converted 

into four parts.

Figure 3: Divide Image into Four Equal Halves 

3. To Plot Histogram and Intensity and then Compare :

The histogram is a plotted between number of pixel and 

pixel intensity of the image. And intensity is plotted between 

frequency of signal and time. The code of histogram firstly 

reading the grayscale value and then coming up with pixel 

intensity that range is lie between 0-255. When histogram 

code is operates the values increments total number of pixels 

and then it will turn on to the next row or column until it 

done reading all the raster data.

From figure 4 (a) and 4 (b), we see the histogram and 

intensity of four sides of brain are not symmetrical. That’s

indicates the presence of tumour in original input image. In 

fig. 4(b) horizontal axis shows intensity of pixels and 

vertical axis show number of pixels.
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(a)

(b)

Figure 4: (a) Intensity (b) Histogram plot

To plot the intensity and histogram, we see it is clear that the 

histogram and intensity plotted for four sides are not 

symmetrical. Thus we clearly see which part of the brain 

have a tumor.

4. Segmentation of Tumor using Automatic 

Region Growing Technique
 

The segmentation of automatic region growing is one of the 

most important techniques for medical image. It very simple 

and have a good performance. We know in region growing 

segmentation, the segmentation process is start in the middle 

of the image and then “growing” outward until it meets 

the object boundaries. In theory, finding an object by 

locating its boundary and finding it by establishing the 

region it covers will give you exactly the same object. In this 

paper we implemented unseeded region growing method. 

We don’t need a seed point.

4.1 Unseeded Region Growing Method

Unseeded region growing method is so adjustable and 

automatic segmentation approach. This method is based on 

postulate of pixel similarities within regions. It does not rely 

on tuning parameters and is also independent of physical 

inputs. Segmentation process is initialized with containing a 

single starting point, which is evaluated by the mean of the 

images rows and columns. That’s gives a starting point.

E.g. region mean = P(r, c); the mean of the images rows and 

columns to give starting point, e.g. region mean = P(r, c); the 

starting points are then compared to their neighbours based 

on maximum relative distance to its neighbors. Then 

neighbors’ of a pixel are calculated by 4-connectivity. In 4-

connectivity, the neighbours of the pixels that are connected 

horizontally and vertically. A starting point must have the 

maximum relative distance to its neighbors and less than a 

threshold value. If the difference values is minimum a 

specified threshold, then the pixel belongs to that region and 

is subsequently labeled. Otherwise the pixel is not labeled 

and skipped. The algorithm for implementing the unseeded 

region growing algorithm is as follows:

Step 1: The starting points are computed on the basis of the 

mean of the images rows and columns, e.g. mean= P(r, c); 

the starting points are then compared to their neighbours 

based on the maximum relative distance.

reg_maxdist= (1+entropy(imagestats))/2.85; And reg_size 

=1; Number of pixel in region (obviously one as starting is 

one point)

Step 2: Free memory to store neighbours of the (segmented) 

region.

neighbour_free = 10000;  

neighbour_position=0; 

 neighbour_list=zeros (neg_free);

Pixeldist=0; a distance of the region newest pixel to the 

region mean

Step 3: Neighbour location (footprint) neighb=[-1 0; 1 0; 0 -

1; 0 1];

Start region growing until distance between region and 

possible new pixel become higher than a certain threshold.

Step 4: Compute the neighbours of the pixel and store them 

in the neighbour matrix if not labeled.

While(pixeldist<reg_maxdist&&reg_size<n ume1(I) )

Add new neighbors pixel for j=1:4 Otherwise,

- Skip the pixel and choose the next neighbour pixel.

, until all the pixels in the neighbour 

list are not checked.

Step 5: Then update the mean of new region, and add 4 

neighbors. Repeat the process until all pixels of the image 

are labeled into their corresponding regions.

If the pixel distance is less then region max distance then 
it’s decides the pixel to be allocated or unallocated to that 

region. If the difference is less than a specified threshold 

then pixel is allocated to that specific region.  

Figure 5 (a): Original image
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Figure 5 (b): Segmented image

Tumor Area Calculation

After segmentation, we crop the segmented part of the input 

image. The desired region is selected by the process of 

cropping. Then the cropped image shows the desired portion 

of tumor. Now cropped image is used to calculate the tumor 

area.

Segmented Area (no. of pixel) = no. of rows * no. of Colum

Tumorsize = nnz(segmented area)

nnz returns the number of nonzero elements in matrix 

segmented area.

5. Results 

Table 1: Values of Segmented Image.

Figure 6: (a) Original Images 
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Figure 6: (b) Original Input Images  

 

 

 

 

 
Figure 6: (a1) Segmented Images

 

 

  

 
Figure 6: (b1) Segmented Images

 

Figure 7: (a) Segmented pixel plot
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Figure 7: (b) Tumor size in pixel plot

Figure 7: (c) Energy plot

Figure 7: (d) Homogeneity plot

Figure 7: (e) Co-relation plot

Figure 7: (f) Contrast plot

Note: The above plots are describe the compression 

between automatic thresholding and automatic region 

growing segmentation technique. 

 

 Feature extraction from GLCM:  

Contrast 




Correlation 




Energy 









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Homogenity 




6. Conclusion  

The region growing segmentation technique correctly 

Separate the pixel of image that have similar properties to 

form large regions. As this approach depends on the spatial 

correlation of pixels in an image, the segmented output is 

expected to be better as compared to the histogram 

thresholding based scheme.

In the future, the work of this research can be extended to 

increase the detection and segmentation accuracy. So 

another segmentation technique need to be applied which 

work on every type of axial brain images.  
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