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Medical image processing is widely used in some important areas such as detection of 
cancerous cells in medicine, tissue analysis and pathological research [1]. Medical image processing 
applications allow numerical analysis and visualization of medical images of different methods such 
as PET, MRI, CT or microscopy. 

The study that one of the most commonly developed in medical image processing is the 
segmentation of brain MRI images. In this study, the cancerous region, i.e. tumor, in brain was 
extracted from the original image and different segmentation algorithms were investigated similar to 
the work in [2]. The study consists of three phases. These are enhancement of the MRI image, 
segmentation of the enhanced image by different segmentation techniques and application of 
morphological operations to clearly visualized of extracted tumor from MRI image. 

In this study, a methodology was applied to extract the tumorous region from the brain MRI 
image. In the first stage of the methodology, image enhancement operations are applied. Firstly, the 
MRI image is read. This image is converted into a grayscale image. The high-pass filter is applied to 
this converted image. After applying high-pass filter, the image is passed through the median filter to 
remove noise and increase the quality of the image. In the second step, Otsu thresholding, K-means, 
Watershed and Fuzzy c-means algorithms are applied on the enhanced image and the tumor region is 
extracted from the image like [1], [3]. In the final step, some morphological operations (erosion and 
dilation) are applied to eliminate meaningless points of the image and to highlight the extracted tumor 
region [4]. When looking at the results of applied different segmentation algorithms, fuzzy c-means 
can extract the tumorous region with a clearer and fewer meaningless points. However, this algorithm 
is an iterative process and the run time is more than the others. As a result, if a clearly visualization 
and accuracy are the main purpose, the methodology using fuzzy c-means algorithm should be 
selected. On the other hand, the Otsu method should be preferred if the execution time of extracting 
tumor is to be reduced by ignoring the accuracy of the system. 
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