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Development of Al for autonomous ship handling to accelerate ocean-bottom
exploration, and its demonstration at actual sea
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In this research, we developed Al for automating a series of ship maneuvers
required for ocean-bottom exploration, such as line tracking, dynamic positioning, collision
avoidance, docking and undocking. Deep reinforcement learning is used to acquire the autonomous
control laws, so we designed state inputs, action outputs, and reward functions according to each
maneuver. Demonstration experiments were conducted for validating the ship maneuvering Al using
model ships or actual ships. Then, we have confirmed not only its maneuvering ability, but also its
robustness against sensor noises, modeling errors, and external disturbances. In addition, we have
succeeded to visualize rewards reflecting the sensation of experts by inverse reinforcement
learning, and to incorporate the transfer learning into enhancing the ship maneuvering Al. These
achievements can be led to the basic technologies that will accelerate future ocean-bottom

exploration.
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