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Bu tez calismasinda, gorsel algilayicilar ile elde edilen goriintiilerden, 0zgln
algoritmalar yardimiyla ¢ikarilan yer izleri ve tamimlayicilar kullanilarak, insansiz
araglar igin giirbiiz gorsel seyir sistemi gerceklestirilmistir. Gorsel yer izi tabanli konum
degisimi hesaplama yontemleri, bir goriintli akis1 igerisindeki goriintiilerde tekrarlanan
yer izlerini tespit ederek konum degisimini bulmaya yarar. Tez kapsaminda yeni bir yer
izi tespit algoritmas1 6nerilmistir. Onerilen yer izi tespit algoritmasi literatiirdeki veri
kiimeleri tizerinde test edilmis ve yaygin olarak kullanilan yer izi bulma algoritmasina
(SIFT) gore daha fazla yer izi tespit ettigi benzetimlerle gdsterilmistir. Ikinci olarak bu
tez ¢alismasinda, yonelim agis1 hesabi gerektiren yer izi tanimlayici algoritmalarinda
kullanilabilecek basarimi yiksek ve hizli bir yonelim agist hesaplama algoritmasi
onerilmistir. Onerilen yonelim agis1 hesaplama algoritmasinin, gesitli goriintii
bozulmalarinda literatiirde mevcut diger algoritmalara kiyasla daha az etkilendigi veri
kiimeleri iizerinde gosterilmistir. Uglincii olarak ydnelim acis1 hesabini ortadan kaldiran
bir tanimlayici eslestirme algoritmasi ve bu algoritmada kullanilabilecek bir tanimlayici
deseni onerilmistir. Son olarak bu ¢alisma kapsaminda 6nerilen algoritmalar ve Kalman
filtresi kullanilarak gerceklestirilen gorsel seyir sistemi iki farkli veri kiimesi {lizerinde

test edilerek elde edilen sonuglar incelenmistir.
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This thesis presents a robust visual navigation system for autonomous unmanned
vehicles. For this purpose novel algorithms are proposed to extract features and
descriptors from images captured by visual sensors. Visual landmark-based localization
methods detect repeating landmarks from images in a video stream to determine
location change. In this thesis a new landmark detection algorithm is proposed. The
proposed landmark detection algorithm was tested on commonly used benchmark
problems and it was shown that the proposed algorithm could detect more landmarks
than algorithm (SIFT) well known in the literature. As a second contribution of the
thesis, a fast and effective new method is proposed to reduce the overhead cost of
orientation estimation and it could be easily integrated to any image matching
algorithms which require orientation estimation. It was shown that the proposed
orientation estimation algorithm performs better immunity to some of the image
distortion types than other algorithms available in the literature. Also, a new feature
matching algorithm, aimed to eliminate the need for orientation estimation, and a
descriptor pattern, used with the algorithm, is proposed. Finally, the visual navigation
system, utilizing the proposed algorithms and Kalman filter, was tested on two different

benchmark data sets and the results are presented.
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