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ABSTRACT : An estimation algorithm of collision risk among multiple ships has been developed in order to reduce human error and prevent collision
accidents. The algorithm is designed to calculate the collision risk among ships based on Fuzzy theory by using AlS data as traffic information. In this
paper, to validate the algorithm, the AIS data of actual collision accident, which occurred between a product carrier and a cargo carrier in Busan
harbor in 2009 are collected. The replay simulation is carried out on the actual AIS data and the collision risk is calculated in real time. In this
paper, the features of the estimation algorithm of collision risk and the results of replay simulation based on AIS data of actual collision accident are
discussed.

KEY WORDS : collision risk, fiizzy algorithm, ship collision accident, replay simulation, automatic identificaiton system (ALS), vessel traffic
control

1. =& 2009).

ko] 5 99 FAGRE B F R U B 5
Auke) A AEe] 2% osAse Fajite] AxE ma AUl A WA SHE Aur Ao g HskaL b
A A5, doltist ECDISSH e a9 guig ga) AU N RS GHAsh] fgeln e sk Ay
FU we Weel FEARel Aduc wd, Aot ooy BN TE Glel S R ot aRHen

FE Hio Ant AYwERAMESE VHF 9508 5 o1 AH
3 95" 5 ook e BB ARNRe A2 Ay CIF AT AN FEsigag Adate] S, el
B 89 71BAHAA Mgl Wel 288w, AR A Bagsp O B AR LARAS clgee] T HE 4w
o) mAE, dekAbaLe] 30% Awsl 2= Abaeln] o1 Apare]  PF (ACHImazu and Koyama, 1984; Koyama and Yan, 1987). Ab&
90% o|aFo] el Fol ola] WAE I Qlrh(a|aketAAlwY FTE 39 A=FoAE AutE 1] TE Y99S B 9

180



4.8 B
Aol il $FS ehdstn eH oz AN 9
A 0F A FEAYE 24 dudEe AANAY. FE
AU F4 A%e AFS A9, 20009 el BT A
BEEALLY AIS deolBE £hsta, A4 ABdae F
Bstgich ABeolA Ash, e 2e AES A2 F U

2 g4 s5 e #4 dudss F
o)

7, FE AAFEAT AIS HolHE Fhdoz Hust
of, EA FEIYE F4 FuYES A&Hon A5
v AE el

B =TS AEINYT NSFAEAR ANy <A @)

71e M Ao FEATU
TEIRE AWre e

(PMS1950, PMS2150)” ZHA|e] A Yoz Fa=dFyct At

FE=AMAL ALS HolE gRE 93 Fx

oA R 3} 2 GICOMS HAANEEA A=Y

&

[2] &b, Ao, 32199(2009), "AlEdelH 7|8F HA Y3

- ’
5% FP2ENLLDS o §F A FEANIE 74

of gk A
[3] afl koA A 7-21(2009), http://www.kmst.go.kr
[4] Hara, K. and Hammer, A. (1993), "A Safe Way of

Collision Avoidance Maneuver based on Maneuvering
Standard using Fuzzy Reasoning Model”, MARSIM ‘03.
[5] Hasegawa, K., Kouzuki, A., Muramatsu, T., Komine, H.
and Watabe, Y. (1989), "Ship Auto—navigation Fuzzy
Expert System (SAFES)”, Journal of the Society of

Naval Architecture of Japan, Vol. 166.

[6] Imazu, H. and Koyama, T. (1984), "The Determination
of Collision Avoidance Action”, Journal of Japan
Institute of Navigation.

[71 Kijima, K and Furukawa, Y. (2001),“Design of
Automatic Collision Avoidance System using Fuzzy
Inference”, Proceeding of CAMS 2001, 2001.

[8] Kijima, K. and Furukawa, Y. (2003),"“Automatic Collision
Avoidance System Using the Concept of Blocking Area”,
Proceeding of MCMC 2003.

[9] Koyama, T. and Yan, J. (1987), "An Expert System
Approach to Collision Avoidance”, 8th Ship Control
System Symposium.

[10] Lee, H. J. and Rhee, K. P.(2001),“Development of
Collision Avoidance System by using Expert System
and Search Algorithm”, Journal of International
Shipbuilding Progress, Vol. 48, No. 3, pp. 197-212, 2001.

[11] Son, N, Kim, S., Oh, J. (2009), "Study on an
Algorithm for the Estimation of Collision Risk among
Ships by using AIS Database”, 9th Asian Conference on
Marine Simulator and Simulation Research(ACMSSR),
pp.81-87.

[11] Szlapczynski, R.(2006), "A Unified Measure Of Collision
Risk Derived From The Concept Of A Ship Domain”,
The Journal of Navigation, Vol.59, pp. 477-490.

[12] Wilson, P. A. and Harris, C. J.(2006),“A Line of Sight
Counteraction Navigation Algorithm for Ship Encounter
Collision Avoidance”, The Journal of Navigation, Vol.56,

pp. 111-121.

181





