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Berthing operation is essential for all types of ships. In
particular, tugboats are required to large vessels with
limited actuation capabilities at low speed. Tugboat
automation is a difficult topic to apply typical control
algorithms. Recently, to solve these problems,
reinforcement learning, one of the techniques of machine
learning, is being implemented. In this research, we solved
the problem of tugboats using reinforcement learning
method. The tugboats dynamic model is defined as a
hybrid system in which continuous and discrete dynamic
models interact. And solve this problem with proximal
policy optimization(PPO) algorithm which trust region
method based policy gradient algorithm. The result is
shown through a simulation.

UstatE (Reinforcement Learning),
A48t 248 HRHAutonomous Ship Berthing),
50| 22| E AJAE!(Hybrid System),

0|21 A|0{(Tugboat Control)
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Fig. 1. Ship motion by tugboats
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