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Real-time prediction of ship maneuvering motion at sea based on
improved Reduced-Order Model
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Shanghai 200240, China)

Abstract: The real-time prediction of ship motion is one of the key technologies to ensure safe and efficient
navigation of ships. Based on the Higher Order Dynamic Mode Decomposition (HODMD) algorithm, this paper
constructs an improved Reduced-Order Model (ROM) for real-time prediction of ship maneuvering motion. The
improved ROM enhances the correlation between maneuvering motion parameters of similar frequencies by
separately incorporatng the parameters into high-frequency and low-frequency input samples according to their
frequency features. The prediction of ship maneuvering motion under environmental influences is conducted by
using the ship motion data of a 35° turning circle maneuver of the ship YUKUN at sea. The comparative
analysis of prediction accuracy between the improved ROM and the original ROM shows that the improved
ROM exhibits significantly higher accuracy in predicting low-frequency motion and a slight improvement in
predicting high-frequency motion compared to the original ROM.
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Tab.1 Main parameters of the ship YUKUN
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Fig.1 Trajectory of the 35° turning circle maneuver of the ship YUKUN
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