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Abstract: [Purpose] In order to improve the ship in the actual berthing path control accuracy and other
issues, [Method] a ship berthing path planning method is proposed based on nonlinear model predictive
control (NMPC) combined with moving horizon estimation (MHE), enabling future trajectory prediction
and real-time control updates. A Fossen model of the ship is established in the four-degree-of-freedom
(4-DOF): heave, pitch, yaw and roll. It adapts to the movement state and environmental changes of the ship
on the water surface and improves the accuracy of berthing control. By simulating the simulation
experiment of autonomous berthing path planning of papua new guinea and manila international port ships.
[Result] The results show that the trajectory error is less than 8.0 m and the berthing position error is only
0.6 m. The effectiveness, generalization and applicability of the proposed algorithm are verified. In order to
more accurately simulate the ship's motion response in waves, a 4-DOF ship mathematical model is
developed to provide more comprehensive ship motion information for the control system. It further
realizes more accurate control and enhances the robustness of the system. [Conclusion] The method

provides theoretical and practical support for autonomous berthing in diverse port environments.
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Fig. 1 Ship Motion Coordinate System
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Fig. 2 Flowchart of Ship Autonomous Berthing Control System
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Fig. 9 Main Parameters of the NMPC Control Process in Papua New Guinea
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