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Bu calisma, Hiicresel Sinir Agdlar (HSA) (Cellular Neural Networks-CNN) olarak bilinen dogrusal olmayan ve
kompleks bir davranis gésteren dinamik sistemlerden ibaret olan pa ralel hesaplama modelinin teorik gergevesini,
uygulamalarm ve Ozellikle medikal goérintli isleme uygulamalarini sistematik bir yaklasimla incelemeyi
amaclamaktadir. Literatiirde CNN, bir gok karmasik probleme uygulanmis bulunmaktadir. Paralel yapisi nedeniyle
CNN, gorintl isleme gibi geleneksel yontemlerin istenen sonucu vermedigi problemlere uygulanabilmektedir.
Resim isleme alanindaki bliylik avantaji ve basarisi dolayisiyla CNN, medikal goriintiileme alaninda &zel bir
uygulama imkanini elde etmis bulunmaktadir. X-isini mamogramlarda bir géglis kanseri tiimori kiigik kalsiyum
karbonat parcaciklannadan ibaret olan mikrokalsifikasyonlar ve tiimér dokusunun kenarlarindan uzanan gok ufak
radikal "iplik cik"lerle (spiculi) karakterize olmaktadir. Bu algoritmalarin ilki mikrokalsifikasyonlari bulur ve restore
ederken ikincisi bir timor hiicresinde yukarida sozii edilen gok kiiglk spiculi 'leri tespite yarar.
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In this master thesis we aimed to study by a systematic approach the theoritical bases, applications and
specifically the medical image procecessing applications of the dynamical systems with a complex non-linear
behaviour called Cellular Neural Networks (CNN). In literature, CNNs have been applied to a wide set of lattice
problems. Due to the parallelism of the architecture, it can be applied to problems, such as video signal
processing, where traditional methods cannot deliver the required throughput. Due to the great advantages and
success of the CNN in image processing, it obtained a particular application in medical imaging. Diagnosing
cancer tissues using X-ray mammograms is a time consuming task even for highly skilled radiologists because
mammograms are low contrast, noisy images. In X-ray mammograms a breast cancer tumor is characterized by
microcalcifications (small calcium carbonate particles), and tiny radial threads (spiculi) extending from the
boundary of the tumor tissue. The first algorithm finds and restores microcalcifications, while the second one
finds the tiny spiculi around a given tumor kernel.
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