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The Vessel Actions to Avoid Collisions in Open Sea
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ABSTRACT

The game theory with the dynamic game of complete information is adopted to
analyze and induce vessel actions to avoid collisions under sight of one another and
restricted visibility conditions in the open sea. According to the Convention on the
International Regulations for Preventing Collisions at Sea, 1972, also named as the
COLREGS, the sight of another condition can be categorized into five kinds of
spatial situations; while the restricted visibility condition is categorized into eight
kinds of spatial situations. Different spatial situations are further categorized into
collision risk and close-quarters time stages by the emergency. Thereafter, the
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extensive form representation is used to construct the model and then backwards
induction is adopted to obtain the clear avoid collision actions for each of twenty-six
scenarios. Finally, those results with different spatial situations and time stages are
summarized for the navigators.

Keywords: COLREGS, Dynamic game of complete information, Backwards
induction.
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