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ABSTRACT

Segmentation of images is a vital part of medical image processing, and MRI (Magnetic
Resonance Imaging) is already recognized as a very important tool for clinical diagnosis.
In this thesis, comparisons between different segmentation algorithms are carried out,
specifically on brain MRI images. Initial parts of the thesis provide the background to
the project, and an introduction to the basic principles of MRI, respectively, followed by
parameter definitions and MRI image artifacts. The next part briefly covers various
image pre-processing techniques which are required, and this is followed with a review
of the major segmentation techniques which are available, including thresholding, region
growing, clustering, and K-Means clustering. The concept of fuzzy logic is also
introduced here, and the chapter concludes with a discussion of fuzzy logic based
segmentation algorithms such as Fuzzy C-Means (FCM) and Improved Fuzzy C-Means
(IFCM) clustering algorithms. The following part provides details concerning the
source, type and parameters of the data (images) used for this thesis. Evaluation and
inter-comparisons between a number of different segmentation algorithms are given in
near concluding part, finally, conclusions and suggestions for future research are
provided in last part.

Qualitative comparisons on real images and quantitative comparisons on
simulated images were performed. Both qualitative and quantitative comparisons
demonstrated that fuzzy logic based segmentation algorithms are superior in comparison
with classical segmentation algorithms. Edge-based segmentation algorithms
demonstrated the poorest performance of all; K-means and IFCM clustering algorithms
performed better, and FCM demonstrated the best performance of all. However, it
should be noted that IFCM was not properly evaluated due to time restrictions in code

generation, testing and evaluation.
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