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Abstract : In the near future, autonomous ships, ships controlled by shore remote control centers, and ships operated by navigators will coexist and
operate the sea together. In the advent of this situation, a method is required to evaluate the safety of the maritime traffic environment. Therefore, in
this study, a plan to evaluate the safety of navigation through ship control simulation was proposed in a maritime environment, where ships directly
controlled by navigators and autonomous ships coexisted, using autonomous operation technology. Own ship was designed to have autonomous
operational functions by learning the MMG model based on the six-DOF motion with the PPO algorithm, an in-depth reinforcement learning
technique. The target ship constructed maritime traffic modeling data based on the maritime traffic data of the sea area to be evaluated and
designed autonomous operational functions to be implemented in a simulation space. A numerical model was established by collecting date on tide,
wave, current, and wind from the maritime meteorological database. A maritime meteorology model was created based on this and designed to
reproduce maritime meteorology on the simulator. Finally, the safety evaluation proposed a system that enabled the risk of collision through vessel

traffic flow simulation in ship control simulation while maintaining the existing evaluation method.
Key Words : Autonomous operation technology, Safety evaluation, Maritime traffic modeling, Ship handling simulation, Reinforcement learning
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