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By combining AIS (Automatic ldentification System) data received bK
artificial satellites and ocean wave prediction data, a criterion for avoiding stormy weather in
route selection of oceangoing vessels was derived and a reliable voyage simulation was developed by
incorporating the criterion. By conducting a captive model test, an empirical model of propeller
thrust and rudder forces using air exposure ratio as a variable were obtained. Then numerical
simulation of ship maneuver in stormy weather was developed based on the moving particle simulation
using multi GPUs. By applying deep Q-learning, which is known as a deep reinforcement learning, an
automatic collision avoidance technique was realized for ships navigating to a destination and it
was validated by a free-running model experiment using multiple ships.
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