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Abstract— In these days, there are many vessel traffics to trade with foreign nations and travel abroad. Near coast or in harbor, the 
more traffics of transportation, the more possibility of accidents tends to occur. Thus, to reduce ships collision, vessel traffic services 
(VTS) centers have installed lots of equipment to keep a close eye on ships sailing in sea port, such as night observation device, 
telescope, and CCTV. To improve efficiently existing tracking system and overcome flaw of noises in the process of pursuit in maritime 
environment, considering bad weather and waves, this paper presents vessel tracking system using an image input device. The tracking 
system uses a fusion of Bayesian classifier to distinguish some images at initial stage, Kalman filter algorithm for keeping tracking the 
watercraft when it cannot be detected from the obtained image because some noises or inappropriate parameters used in the library 
functions may prevent detection from successive pictures, and the adaptive tracking algorithm for not only whether Kalman filtering is 
used as adaptive way to reduce a computational time but also disregarding the noise interference. The experimental results are 
included to prove the validity of the proposed method. 
 

Keyword— Adaptive Tracking with Kalman Filter; Bayesian Classifier; Vessel Tracking; Object Detection 
 

The first author was born in Boryeong city, Korea in 1984. He graduated from Inha University where he got a bachelor’s degree in 
computer information engineering in 2009. At present, the writer is also getting a master’s degree in information security engineering at 
University of Science and Technology. His main interesting field includes real-time embedded system, computer vision, and field-
programmable gate array. 
 
 
 
 
 
 
 

 
Byung-gil Lee received a Ph.D degree in electrical engineering from the Kyungpook National University in 2003. In 2001, he joined the 
research member of ETRI in Korea and is currently a project leader of maritime-IT convergence and cooperative driving security 
research project. His current research interests include cooperative ITS and maritime IT convergence for e-navigation. 
 
 
 
 
 
 
 

 
Dr. Yun Koo Chung was born in Seoul, Korea and received the BE degree in Electronics Engineering from Korea University, the MS 
degree in Computer Science from Cleveland State University and the PhD degree in Computer Science from Wayne State University in 
1991. He is a professor in the University of Science and Technology since 2005. Also he has been working in computer vision research 
area in ETRI. He has interests in the field of user identification, 3D reconstruction, motion analysis in computer vision. 

Vessel Tracking Vision System using a 
combination of Kalman Filter, Bayesian 

Classification, and Adaptive Tracking Algorithm 
Yun Jip KIM *, Yun Koo Chung **, Byung Gil LEE ** 

* Department of Information Security Engineering, UST (University of Science and Technology), 
Korea 

** ETRI (Electronics and Telecommunications Research Institute), Korea 
dc3220@etri.re.kr, ykchung@etri.re.kr, bglee@etri.re.kr  

mailto:dc3220@etri.re.kr
mailto:ykchung@etri.re.kr
mailto:bglee@etri.re.kr

