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ABSTRACT : The studies on automatic ship collision avoidance system, which have been carried out last 10 years, are
facing on new situation due to newly developed high technology such as computer and other information system. It was
almost impossible to make it used in real navigation 3-4 years ago because of the absence of the tool to get other ship’s
information, however recently developed technology suggests new possibility. This study is carried out to develop the
algorithm of automatic ship collision support system. The NOMOTO ship’s mathematic model is adopted in simulation for
its simplicity. The fuzzy reason rules are used for course-keeping system and for the calculation of Collision Risk using
TCPA/DCPA. Moreover ‘encounter type’ between two ships is analyzed based on Regulations for Preventing Collisions at
Sea and collision avoidance action is suggested. Some situations are simulated to verity the developed algorithm and
appropriate auoidance action is shown in the simulation.
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Fig. 1 The ship’s coordinate

Table 1. Particulars of the ship

Type Tanker
Lep  (m) 325
B (m) 53
d (m) 21.8

Cb 0.8306
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Fig. 2 Ordering of course ping

Fig. 3 The ship’s trajectory

Table 2. Reasoning Rules for CR
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Fig. 4 Fuzzy membership functions.
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Fig. 5 Relative angle and encounter angle.
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Fig. 6 Encounter type between two ships according to

relative angle and encounter angle.
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Fig. 7 Encounter type according to relative motion

between two ships

Table 3. Rules for collision avoidance action

Encounter
Type

Collision avoidance Action
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Fig. 8 Ship’s trajectory of head-on situation.
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Fig. 9 Time histories of head-on situation.
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Fig. 10 Ship’s trajectory of crossing situation.
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Fig. 11 Time histories of crossing situation.
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ilad

ok

P2

[1] Han-Jin Lee(1997): Collision Avoidance System by Using
Expert System and Search Algorithm, Ph. D. thesis,
Department of Naval Architecture and Ocean Engineering,
Seoul National University

[2] Hiroshi Isshiki(1994): Algorithm for Collision Avoidance

of a ship, Japan Kansai Society of Naval Architecture, No.

—40 . . i 0 222 pp 117-123

0 a0 tine4[O£ec] 80 [3] Kazuhiko Hasegawa, Akihiko Kouzuki(1987): Automatic
Collision Avoidance System for ships using fuzzy control,

Fig. 13 Time histories of overtaking situation Japan Kansai Society of Naval Architecture, No. 205 pp
1-10

[4] Kazuhiko Hasegawa, Tandanori Takimoto, Isamu
Hayakawa(1997): Reconfiguration of Auto-navigation
Fuzzy Expert System, The Kansai Society of Naval
Architecture,

[5] Nam-Sun Son, Key-Pyo Rhee, Sang-Mu lLee, and
Dong-Jin Yeo(2001): A Design of Collision Avoidance
System of an Underwater Vehicle, JSNAK, Vol. 38, No. 4,
pp.23-29,

[6] Nobuo Arimura, Kazunari Yamada, Shinobu Sugawawa
and Yoshinari Lkano(1994): "Development of Collisions
Preventing Support System , Japan Institute of Navigation,
No. 91, ppl%H-201

[7] Seung-Keon Lee, Bas—Jun Kwon (2002): A Study on the
Automatic Control for Collision Avoidance of the ships,
Journal of Korean Navigation and Port Research, No. 26
Voll, pp 8-14

[8] K. Nomoto (1956,1957): Study on ship’s manoeuvrability,
Jouranl of Japan Society of Naval Archieture, No.99
No.101

Fig. 14 Ship’s trajectories of other situations



