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Time-domain prediction of ship motion response based on long short-term
memory network
SUN Zhe'*  NAN Fang® JIN Jun® WEI Yuefeng'
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2. College of Naval Architecture, Dalian University of Technology, Dalian 116000, Liaoning China)

Abstract To improve the prediction accuracy of the motion response of ships under complex wave conditions, a data-driven long
short-term memory (LSTM) network and a physics laws-based computational fluid dynamics (CFD) simulation method were
combined to construct a deep learning model with more physical insight. First, the effectiveness of the LSTM network for predicting
the time series data of the ship motion response in waves was verified. Then, based on the high-precision and low-precision CFD
simulation results, key extreme point information was extracted, an extreme point difference dataset following basic physical laws
was constructed, and a more reasonable deep LSTM network architecture was built according to the characteristics of the dataset,
while the model hyperparameters were optimally selected. Finally, the proposed deep learning model was applied to the prediction
and error analysis. Results show that a good performance is achieved by this model in the time-domain prediction of the ship wave
motion response, which not only can the prediction duration be increased from 2 motion cycles to 7 motion cycles while a lower error
is maintained , but the physical rationality and generalization ability of the model are also improved.
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