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\bstract : The purpose of this study is to examine the algorithm of ship collision avoidance system and to improve its performance. The
study on the algorithm of ship collision avoidance system have been carried out by many researchers. We can divide the study according
o the adopted theory into two category such as ‘collision risk calculation method’ and ‘risk area method’. It is not so difficult to find
heir merit and demerit in the respective method. This study suggested newly modified model, which can overcome a limit in the two
nethod, The suggested model is based on collision risk calculation method and suggests how to solve the threshold value problem, that
s, one o the unsolved issues in collision risk calculation method. To solve that problem this study proposed new system under which the
isers can select appropriate threshold value according to environments such as traffic situations and weathers conditions. Simulation
esults of new model is schematized using 'risk area method’ to examine the relationships between the two method. In addition, in case
f ‘collision risk method’, when TCPA and DCPA are used to determine collision risk, a problem happens, that is, two ships become
oo close in their stern area, therefore, partial function of ‘risk area method’ is adopted to solve the problem in suggested model.

[{ey Words : ship collision avoidance, ship manoeuvring, automatic control
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Table 1 Particulars of the model ship

Type Tanker
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B (m) 53
d (m) 21.8
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Fig. 2 Fuzzy membership functions

Table 2 Reasoning Rules for Collision Risk

TCPA

SAN | DAP | DMP | MEP] |MEPZ | MEP3| SMP | SAP

DA | SAN | DAP | DAP | DMP |MEP2|MEP1 | SMP | SAP

D DM | SAN | DMP | DMP | DMP |MEP2|MEP1 | SMP | SAP

ME | SAN |MEP2 | MEP2|MEP2 | MEP2 | MEP1 | SMP | SAP

A | SM | SAN |MEP1|MEP1{MEP] | MEP1 |MEP1| SMP | SAP

SA | SAN | SMP | SMP | SMP | SMP | SMP | SMP | SAP

Table 3 Collision Avoidance action according to threshold

value

A A HaH2AY

Mode A A gk
miles m/L miles m/L

1 0.85 35 19.9 05 238
2 0.7 438 274 1 57
3 0.55 6.5 370 1.8 10.3
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Fig. 4 Boundary of collision avoidance action
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