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Introduction of an Automatic Collision Avoidance Function
to a Ship Handling Simulator

Junji FUKUTO, Kazuhiko HASEGAWA and Fumihiko SAKAI

Abstract

Based on the rapid advance in ICT, developments and introductions of new services using new technology
such as AIS Application Specific Messages are underway. These services will be useful for mutual relationship
between encountered ships such as a collision avoidance support system. ‘

Recently, cost benefit analysis is required to introduce such a newly developed system. When evaluating cost
benefit, the utility of the system is necessary. However, it is difficult to get the utility quantitatively because there
is no experience of the new system enough for measuring its utility. Then we use subjective utility which comes

from expert judgment. When we get the expert judgments, suitable experiences of the new system are necessary.
Simulator run is one of the best ways to get the experience.

To express mutual actions between encountered ships in a simulator, a control system for traffic ships is
needed. The system includes not only a function for expressing traffic ship’s motion, but also functions for
expressing the effect of intelligent systems.

In this paper, we introduce an automatic collision avoidance system and a framework for implementing the
intelligent systems to a ship handling simulator by using inter-process communication and then discussed the

results of simulation runs of three-ship-collision-scenario.
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For assessing collision risk:

TCPA; = TCPA — C.T (2-1)

For assessing return path:

TCPA, = TCPA; — C,/T 2-2)
Cr and Cy are constants. In this simulation, C=2
and Cy=1000. They are determined based on
some simulation results.
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DCPA' = DCPA/L (2-3)
L: Ship Length (m)
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CR: Collision Risk
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Fig. 2 Procedures of collision avoidance manoeuvre
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Table 1 Ship characteristic data

Name | Ship Type Gross Tonnage Length

ShipE | Cargo Ship 496 ton 65.65 m
Ship O Tanker 2948 ton 96.00 m
Ship G | Cargo Ship 1466 ton 72.10 m

Table 2 Cases of experiment conditions

Human Own ship | Number
operated action of runs
Ship
Case | Ship O CA 6
Case 2 Ship O No CA 2
Case 3 Ship E CA 2
Case 4 Ship E No CA 1

CA: Avoid collision by the human operator
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