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Abstract

Most of the marine casualties caused by ship are collision, and most of them are analyzed human error
due to recognition of inappropriate situation of the operator. In this study, we consider not only the
prevention of collision of existing ship due to human errors, but also the development of system for
Maritime Autonomous Surface Ships(MASS) to be introduced in the future. In order for MASS to operate
safely at sea, it is necessary to keep international regulations for preventing collisions at sea. A Maritime
traffic risk assessment model was applied to study autonomous navigation support system of ship. It was
developed by combining the psychological burden of duty officer’s collision judgment and the dynamic
ship domain, taking into account the speed and length of the ship. Simulation results that take into
account the special situation of international regulations for preventing collisions at sea are very similar to
the actual results. This system can be applied not only for autonomous navigation but also as a collision
avoidance support system for existing vessels.

Key words : Maritime autonomous surface ships, International regulations for preventing collision at sea, Maritime
traffic risk assessment, Psychological burden, Dynamic ship domain
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[Fig. 1] Position Diagram
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[Fig. 2] Class Design Pattern
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[Fig. 3] Main of scene Autonomous navigation
system of ship
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[Fig. 4] Simulation scenario I(Own ship(A): Stand
on vessel, Traffic ship(B): Give way vessel
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[Fig. 5] Simulation scenario II(A: Give way
vessel, B: Stand on vessel)
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[Fig. 6] Simulation scenario III(A, B, C: Stand on
vessel or Give way vessel)
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[Fig. 7] Simulation scenario IV(Traffic ship(B):
Give way vessel & late yaw-checking)
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[Fig. 8] Simulation scenario V(B: give way vessel
& not yaw-checking)
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