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frequency data. This results in high quality contrast 
image. The high pass filter kernel has one positive or 
higher value in the centre of the matrix, all the other 
values being negative or lower than the centre value.  
The median filter is most effective as it increases the 
contrast, removes noise and preserves the edges in the 
image. The median filter moves one by one on each 
value in the image and replaces the value by median 
value of the neighbouring pixel values [11]. 
 
Segmentation and Post-Processing: Segmentation of 
the image can be done by various methods like 
thresholding, which is the simplest method, where a 
threshold value is selected to convert grayscale image 
into binary image [12]. Segmentation process involves 
separation of the objects in an image which is used for 
analysis [13]. It is used to locate a structure, its 
boundary and size. Another segmentation technique 
called watershed technique is used by computing 
different watershed lines to detect boundaries in the 
image [14].The watershed algorithm works on a gray 
scale image. During flooding of two adjacent catchment 
basins, a watershed line between the two basins is 
formed just before the overflowing. The basins, hence 
emerge along the edges where the watershed lines are 
formed. This leads to highly segmented image with a lot 
of noise. The image is then required to be pre-
processed, or the regions which are similar should be 
merged. Watershed segmentation can be performed by: 

 

● By choosing seed points where the flooding 
should start, different labels are given to each 
seed point 

● The neighbouring pixels of the seed point are 
categorised based on their gray level intensities 

● The pixels upon categorisation are put in 
priority queue to allow flooding, the highest 
priority pixel is extracted from the queue on by 
one and new pixels are added in the queue 

● This process is repeated until no more pixels 
can be added and the left out pixels form the 
watershed lines [14]. 

 

Morphological Operations:  

Morphological operations are non-linear operations which 
are decided based on the shape and morphology of the 
structure in the image. These operations use the data about 
the relative position and ordering of the pixels and not their 
numeric data, mostly during binary image processing [15]. 
A small image is probed with a particular shape which is 
used as the structuring element, it is made to move through 
the entire image to check if it fits or matches any part of the 
image with similar neighbours or it intersects the 
neighbouring pixels in the image. If the test is successful at 
any point in the input image, a new binary image is created 
which has non-zero values [16]. 

SEGMENTED IMAGES 

 

 

Fig 3. GreyScale Conversion 
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Fig 4. Water Segmentation 

 

Fig 5. Threshold segmentation of the tumours 

 

CONCLUSION 

Grey scale images of brain that contain tumour/s are the 
input to the proposed algorithm. The image is processed 
through various stages of morphological operations like 
filtering, contrast adjustment, erosion, dilation etc. through 
MATLAB programming. Hence, the tumour is outlined in 
the original image and clearly demarcated. A GUI is also 
developed which enables the above application with a 
user-friendly interface. 
 

FUTURE SCOPE 

Use of correct combination of techniques and algorithms 
can help in achieving a better, noise free, well defined 
boundaries of the tumour in the image. In Future, the project 
can be extended to classify different types of tumours based 
on structure, shape, size and malignancy level by other 
techniques available. 
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