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Arastirma alanlarim, medikal goriintilleme cihazlar1 alaninda simiilasyon ve yeniden olusturma

algoritmalarini ve ayrici goriintii isleme ve yapay sinir aglar1 konularini kapsamaktadir.

Yiiksek lisans tezim boyunca, goriintii isleme konularini arastiripp, MMU iris database’ den aldigim iris
goriintiilerinin, pupil ve iris ¢evresini segmente edip, pupil iris oranin1 hesaplamistim, bu sayisal deger
pupil’in biyiikligiinii ifade etmek icin elde edilmisti ve bu bir gesit yalan sdyleme ile alakali fizyolojik
bir indikasyon olarak degerlendirilmisti. Elde ettigim degerleri yapay sinir aglar1 araciligiyla otomatik

olarak tanimlanmasin1 yiiksek dogruluk degerleri ile bagsarmigtim.

Yiiksek lisans tezimi tamamladiktan sonra, medikal alandaki goriintileme cihazlarinin geometrik ve
sayisal olarak simiilasyonu konular1 lizerime ¢aligmaya bagladim. Hali hazirda doktora tezime yonelik
olarak diisiik maliyetli ve yiiksek uzaysal ¢oziiniirliiklii silinidirikal pozitron emisyon mammografisi
(PEM) iizerine ¢aligmaktayim. PEM direk olarak meme kanserini hedef alan goriintiileme yontemidir.
Calismamizin  6zgiinliigii, Laser Induced Optical Barrier (LIOB) yontemi ile Immxlmmx10mm
boyutlarinda yiiksek uzaysal ¢Oziiniirliik saglayan piksellerin elde edilmesidir. Bunun yaninda son
teknoloji mekaniksel pikselleme yontemleriyle kiyaslandigi zaman, is¢i maliyeti olarak ve mekaniksel
kesmenin olusturabildigi ¢atlak ve mekanik kesmeye bagli materyal kaybin1 goz oniine aldigimiz zaman
daha avantajlidir. pozitron emisyon tomografi (PET) goriintiileme yonteminin daha yaygin kullanilan
pozitron emisyon tomografi’ye gore avantaji ise, daha kii¢iik olmasindan yani goriintiileme alaninin daha
kiiciik olmasindan ve kanserli kismi1 daha iyi ¢evrelemesinden otiirii daha yiliksek sistem duyarliligina
sahip olmasidir.

PEM sistemlerinindan kisaca bahsedecek olursak, daha yaygin olan PET ile ayni mantik ile
caligmaktadir. Hastaya verilen radyofarmosétik materyal seker ve 1s1ma yapan bilesenlerden olusur. Seker
sayesnide kanserin oldugu kisimda yogunlasir, ve barmndirdgi pozitron sayesinde c¢evre dokulardaki
elektronlara etkilesime girer ve electron pozitron garpismasindan sirt sirta olacak sekilde detektorlere 511
keV’luk gamma yaymimi saglanir. Bu gamma 1sinlar1 kristale carparak 1siga doniisiir ve kristalin

arkasinda foton sayicilar tarafindan miktar1 belirlenir.

Doktora tezimin temel amaci bu sistemi ucuz miktara,ve yiiksek uzaysal ¢oziiniirliikkle 6zgiin LIOB

teknigi sayesinde ve yiiksek duyarliligit PEM geometrisiyle basarmaktir.
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My main research interest is simulation of about biomedical imaging devices and related reconstruction
algorithms and image processing techniques that is followed by automatic classification techniques

especially artificial neural networks.

In my master thesis, I worked on segmentation of pupil and iris from MMU iris database. I compared to
iris to pupil database quantitatively to evaluate pupil diameter, which was considered as 1 parameter for
lie detection. These quantitative values were fed into neural network for classification of dilated pupils.

High accuracy was achieved.

After finishing my master thesis, I started to work on simulation of cylindrical positron emission
mammography (PEM) by Laser induced optical barrier method (LIOB). Novelty of this work depends on
laser induced optical barrier technique. Novelty of this method compared to state of art is that, mechanical
pixilation methods might cause cracks and cause loss of material due mechanical cutting process and is
more labor intensive. This novel method provides Immx1mmx10mm pixilation for PEM crystals that
allow high spatial resolution and PEM design compared to PET allows more sensitivity due its geometry,
that is about smaller filed of view (FOV) and more coverage of cancerous area.

To give brief information about PEM devices, they work similar compared to PET only with
smaller FOV. Given radiopharmaceutical material to patient, concentrates more on cancerous area due to
its sugar ingredient and positrons these are in pharmaceutical annihilates with surrounding electrons in
surrounding tissues that cause back to back annihilation of 511 keV of 2 gamma rays. These gamma rays
are detected by scintillator detectors and converted into light, those photons are counted by photo
counters. The concentration differences reflect to amplitude, higher counted photos reflects as higher

amplitude.

Main purpose of my doctorate thesis is that, simulation of low-cost and high spatial resolution
PEM device by LIOB technique and high sensitivity by PEM geometry and followed by use of

reconstruction algorithms.



