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A Framework for Maritime Anti-Collision PatternDiscovery from

AIS Network

Po-Ruey Lei f, Pei-Rong Yu f, and Wen-Chih Peng}

tROC Naval Academy, Taiwan
INational Chiao Tung University, Taiwan
cnabarry@gmail.com, {pryu.iie07g, wcpeng}@nctu.edu.tw

Abstract—the avoidance of collisions between ships in encounter situations
is crucial to maritime traffic safety. Most research on maritime collision
avoidance has focused on planning a safe path by which to avoid approaching
ships in accordance with the requirements laid out in the International Regulations
for Preventing Collision at Sea (COLREGS). The resulting solution provides
reference for the navigator in planning movements to avoid collisions.

Nonetheless, specific anti-collision actions are generally based on the
experience of the navigator. This study differed from existing works in that we
sought to derive collision avoidance behavior from the trajectory data of actual
ships. The Automatic Identification System (AIS) network makes it possible to
collect an enormous volume of trajectory data and investigate real-world ship
behavior.

Unfortunately trajectory data that introduces uncertainty can hinder behavior
mining for collision avoidance. Irregular and/or asynchronous location sampling
can lead to situations in which the movement of a ship does not necessarily follow
a given trajectory, even if its movement behavior is similar to that of other ships.
In this study, we developed a framework to decipher the anti-collision behavior
of ships in encounter situations from a large database of trajectory data collected
by AIS network, and to present this behavior in the form of anti-collision patterns.
A prototype of the proposed framework was built to enable pattern analysis and
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visualization functions, thereby providing a deeper understanding of collision
avoidance behavior in maritime traffic. The proposed framework is applicable to

the development of pattern-aware collision avoidance systems aimed at
improving maritime traffic safety.
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APNOMS 2019 Program (September 18-20, 2019)

Poster Session 2: Thursday, September 19, 2019, 13:15-13:45, 15:25-15:55, Large Exhibition Hall

Chair: Prof. Noriaki Kamiyama (Fukuoka Univ., Japan)

P2-1 A Search Approach Based on Query Similarity in Content-Centric Networks
Jiun-Yu Tu*, Chih-Lin Hu**, Han Hu** (*Southern Taiwan University of Science and Technology, Taiwan, **National
Central University, Taiwan)

P2-2 A Monitorable Peer-to-Peer File Sharing Mechanism
Wei-Chiao Huang®, Lo-Yao Yeh**, Jiun-Long Huang* (*National Chiao Tung University, Taiwan, **National Center for
High-Performance Computing, Taiwan)

P2-3  Enabling Inference Inside Software Switches
Yung-Sheng Lu, Kate Ching-Ju Lin (National Chiao Tung University, Taiwan)

P2-4  Implementation and Evaluation of a Multi-Factor Web Authentication System with Individual Number Card and WebUSB
Yuki Fujita®, Atsuo Inomata™, Hiroki Kashiwazaki*** (*Georepublic, Japan, **Osaka University, Japan ,**National
Institute of Informatics, Japan)

pP2-5 Data Provenance for Experiment Management of Scientific Applications on GPU

P2-6 A Framework for Mantrme Antr-CoIIrsron Pattern Drscovery from AlS Network
{P_o Rue)y Lei*, Pei-Rong Yu**, Wen-Chih Peng** (*ROC Naval Academy, Taiwan, **National Chiao Tung University,
awan

Yonghua Huo*, Yu Yan** Dan Du"*" Zhihao Wang Yixin Zhang** Yang Yang** (*The 54th Research Institute of
CETC, China, **Beljlng University of Posts and Telecommunications, China, ***1st Military Representative Office of
Military Equipment Shijiazhuang, China)

P2-8  Deep Learning Based Anomaly Detection Scheme in Software-Defined Networking

APNOMS 2019 Program (September 18-20, 2019)

Tutorial 3: Wednesday, 18 September 2019, 10:45-12:15, Multipurpose Hall
Chair: Dr. Po—Ruey Ler (ROC Naval Academy, Tarwan)

Challenges

Prof. Kate Chrng -Ju Lin (National Chiao Tung University, Taiwan)

Kate Ching-Ju Lin a Professor in the Department of Computer
Science at National Chiao Tung University, HsinChu, Taiwan.
She is currently the director of the Institute of Network
Engineering at National Chiao Tung University, HsinChu,
Taiwan. Her current research interests include wireless
systems, software-defined networking, visible light
communications, and Internet of Things. Dr. Lin is an editor
for ACM/Springer Wireless Networks. She has also served as
PC members in many international conferences, including
ACM SIGCOMM, ACM MOBICOM, USENIX NSDI, IEEE
INFOCOM, IEEE ICNP, etc. She is a recipient of the Intel
Distinguished Collaborative Research Award. Dr. Lin is an
ACM member and IEEE senior member.

Tutorial 4: Wednesday, 18 September 2019, 10:45-12:15, Small Hall
Chair: Associate Prof. Takashi Kurimoto(National institute of informatics, Japan)
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