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Application of an Automatic Collision Avoidance Function on a Ship Handling Simulator
to the Congested Sea Areas
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In near future, it is expected that many advanced support functions such as an automatic collision avoidance
function will be installed to ships for upgrading navigation safety and efficiency. For the sake of evaluating the effect of
these functions, experiences of the use of the functions are essential. Expert judgment based on the experience of the
use of such newly developed functions is one of the best tool for evaluating their safety and efficiency. To reproduce the
environment for making it possible to experience such system in a ship-handling simulator, we made a framework for
introducing the advanced functions to all ships in the simulator. Then we introduced an automatic collision avoidance
function to all ships to control them enabling proper manoeuvre in congested sea area including collision avoidance. To
show the effectiveness of the function, we conducted a series of simulation runs using the function in congested sea
areas. In this paper, after brief introduction of the automatic collision avoidance function, the results of simulation runs
in congested sea areas and the effectiveness of the function are discussed.
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(s & UEHBEIERME DCP4(Distance of Closest Point of Approach, [m]) #ZiZ, Fuzzy #RiZ L VR 5.
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For assessing collision risk :

TCPA; =TCPA—-C.T a
For assessing return path :

TCPA, = TCPA. — C,/T )

Ccand Cy are constant. (Cc=2 and Cy=1000).
They are determined based on some simulation results.
DCPA'=DCPA/L 3)
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Decision Ship: the ship to be decided of collision aveidance
Target Ship: the ship of to be encountered

Fig. 1 Encounter pattems and their characteristics
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Fig.2 Procedures of collision avoidance manoeuvring
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Table |  Ship characteristic data (Target ship only) Table 2 Ship characteristic data (Included own ship)
Type Gross Tonnage Length Type Gross Tonnage Length
Ship A Cargo 26040 ton 188.0m Own Ship Cargo 11790 ton 161.0 m
Ship B Tanker 499 ton 63.0m Ship E Ferry 3351 ton 79.0m
Ship C Tanker 699 ton 65.0m Ship F Ferry 3580 ton 77.0m
Ship D tug 166 ton 350m Ship G Tanker 1312 ton 75.0m
Ship H Tanker 160279 ton 340.0 m
¢ [ & | sude
5’ \ Traffic, Traffic
il Route | . Route
':'ship B wShip E
2
. - \\
ShipC, .,
o g #0wn Ship

Fig. 5 Observed trajectory (Target ship only)
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Fig. 7 Result of simulation (Target ship only)

Fig. 6 Simulation result (Included own ship)
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Fig. 8 Result of simulation (Included own ship)
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