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Development of Collision Avoidance Model Based on Simulation Analysis of_
Automatic Collision Avoidance Maneuvering Using Deep Reinforcement Learning
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In this study, | studied to advance the model of automatic collision
avoidance. Simulation evaluation is important to evaluate collision avoidance maneuvers in the
development of automatic collision avoidance algorithms using deep reinforcement learning, grid
sensors, and OZT. In this study, | developed the method for designing ship traffic scenarios for
simulation evaluation. This method allows for an exhaustive evaluation based on COLREGs and
avoidance difficulties using collision courses. Furthermore, | obtained the analytical solutions for

the metrics of collision avoidance maneuvers evaluation based on the vessel®s position and velocity
vectors. | also derived the theorem for placing the other vessel in an encounter relationship
corresponding to a given CPA vector relationship using these analytical solutions.
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