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Automatic Berthing Using Model Predictive Control
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Summary

This paper presents an automatic berthing method that combines a low-speed maneuvering motion
model developed by the authors with Model Predictive Control (MPC). The proposed approach
generates a reference trajectory through a minimum-time maneuvering simulation and sequentially
tracks it using MPC to achieve automatic berthing. In the MPC framework, the authors’ low-speed
maneuvering model is used to predict future ship motion and to optimize actuator commands. Several
simulation case studies, including those with intentional initial offsets and wind disturbances, were
conducted to evaluate the control performance. The results confirm that the proposed method is

effective for automatic berthing.
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Fig.1 Captive model test.
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Fig.3 Result of berthing planning.
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Fig.4 Computation of control commands in MPC.
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Fig.5 Simulation results with intentional initial

offsets.
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Fig.6 Simulation results under wind disturbance.
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