Sy A9 ALE SAGEUN LR pp. 7783, 2005. 4

Mute] 2E45S VAT FSHUE 28 BE 71E AT

—

AF" - o7 E”
+@2AFATY, A ST ZHANGT T 2

A Basic Study on the Collision Risk Inference Reflecting
Maneuverability of a Ship(I)

Jin-Hyeong Ahn" - Key-Pyo Rhee”
*KRISO/KORDI, Yuseong P.O. Box 23, Daejeon 305-600, Korea
*+Dept. of Naval Arch & Ocean Eng., Seoul National Univ., Seoul 151-744, Korea

£ o : Aute] 2533 EAolN FEHYE 29 2F A FAH Ao weuglE WA e £ AEV} JEF AR
g ol &3to] MSE Aol AwtAoln] o] o Falule2 e &3] DCPASH TCPAZL AHgdtt. 3 of #g e v go] Bol ‘:""Ciai
AR tAAS} &3 87 Fol gl wet e FHE A g 9ol Atk B A7 e E3A%Y AEFE AX=
WA A Bl de B3 #QE AM ZFHTE VYT WA FE A2 TNV do (FE AFs o} st %5 Ag=
ol dgate At Az, Aol HRE ANAE A AMe] e Agornt e HAd AF A Aoz HFuT
¥ SeA ANsE i dF AAE 4 AL o)A FAE B FE N2YWE HA 25 99 AFE wdL=2A a4
YAo] ZHA FENYE F8 Aadoz AFHT + QU

A 8ol : FEAYE, HA F& A2, DCPA, TCPA

ABSTRACT : In collision avoidance problem of a ship, collision risk model is usually set up using the interview results from experts who
sit on a simulator by varying parameters, in which DCPA and TCPA are commonly used This method, however, has the wedkness in that
not only it is expensive but also it shows different results depending on the interviewees and other mavigational parameters. In this study,
a fuzzy inference system is designed based on own ship’s manewverability verified from simulation instead of interviewing navigators. The
time and distance corresponding to the collision risk value on which avoidance maneuwver should be started are set to the minimum
marginal time at which own ship starts maneuvering and the minimum marginal distance suggested by marine traffic rules respectively.
This system am be reconfigured as a nonlinearity-strengthened one by increasing the number of fuzzy membership functions.
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Fig. 1 Encounter status between own ship and target
ships
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Fig. 2 Trajectories of own ship and target ship
(10kts—10kts)
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Table 2 Minimum TCPA on speed and rudder angle
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Fig. 6 Trajectory of target ship (K’'=6, T'=15)
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Fig. 10 Trajectories of burdened own ship and
uncontrolled target ship in head-on situation
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Fig. 11 Collision risk of own ship in head-on situation
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Fig. 12 Trajectories of burdened own ship and
privileged target ship in crossing situation
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Fig. 13 Collision risk of own ship in crossing
(burdened) situation
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Fig. 14 Trajectonies of privileged own ship and
burdened target ship in crossing situation
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