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Goruntl bélitleme, medikal gorintl iGleme uygulamalarinda sikga kullanilan islemlerden
biridir. Manyetik Rezonans (MR) gérintiler, tani koyma amaciyla gorintideki ayirt edici
dokularin ortaya cikariimasi igin bélitlenmektedir. MR gdrintllerin yiksek ¢6zinurltkli
olmasi ve matematiksel yontemlerdeki hesap ylkinin fazla olmasi nedeniyle, MR goriinti
bolitleme islemi asin hesaplama karmasikligina sahiptir. Son yillarda paralel islem yapabilme
yeteneginden dolayi alan programlanabilir kapi dizileri (FPGA) yliksek hesaplama zamani
gerektiren calismalarda genis uygulama alani  bulmustur. Tez calismasinda, MR
gorintilerdeki dokusal 6z niteliklerin gikarilmasi igin komsu benek yogunlugu temelli éznitelik
¢ikarma yontemi, bdlitleme islemi icin k-NN (k-en yakin komsu) siniflayici ve GAL (Blyu ve
Ogren) adi dnerilmistir. Calismanin ilk asamasinda, MR gériintiilerin béliitlenmesi amaciyla
Onerilen yontemlerin MATLAB ve Microsoft Visual C# programlari kullanilarak bilgisayarla
benzetimi gerceklenmistir. Ikinci asamada, ayni ydntemler FPGA donanim platformu iizerinde
VHDL kodlama ile gergeklenmistir. Hem bilgisayarla benzetim hem donanimla gergeklenen
bolitleme sonuglari karsilastirmali olarak incelenmistir.
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Image segmentation is one of the commonly used procedures in the medical image
processing applications. Magnetic resonance (MR) images are segmented for extracting
distinguishing tissues in the image on the purpose of diagnosis. Due to the high resolution
characteristics of the MR images and a large amount of computational load in mathematical
methods, MR image segmentation process has an excessive computational complexity.
Recently, field programmable gate array (FPGA) implementation capable of performing many
complex computations in parallel has been applied in many areas needed for high
computation. In this thesis, neighbor-pixelintensity based feature extraction method for
extraction of the textural features in medical images, k-NN (k-Nearest Neighbor) classifier
and GAL (Grow and Learn) network for segmentation process are proposed. In the first
stage of the study, computer simulation of the proposed methods for segmentation of MR
images is separately implemented by using MATLAB and Visual C# programming. In the
second stage, the same methods are implemented by using VHDL coding on FPGA hardware
platform. Segmentation results implemented with both computer simulation and hardware
are comparatively examined.



