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Ship resistance prediction based on neural network
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Ningbo University, Ningbo 315000, China)

Abstract: Conventional resistance prediction method of proxy models takes main scale ratios, ship form coef-
ficients, and other similar parameters as inputs. Compared to CFD calculations, in which the complete hull
form is used as input, prediction method with lower information density of proxy models results in lower pre-
diction accuracy. In this paper, a high—dimensional, high—precision resistance prediction method was pro-
posed for ship hulls using 4108 sets of complete hull geometry feature tensors as input and employing neural
networks as proxy models. The total resistance coefficient of the ship was taken as the output. Dimensionless
treatment of the hull forms was conducted at first and feature tensors were extracted as inputs. Next, a neural
network model was constructed, comprising input layers, hidden layers, and an output layer. Finally, the fea-
ture tensors of the hull forms and the corresponding total resistance coefficients were fed into the neural net-
work, and the model was trained using error back propagation until the loss function converges. The research
findings in this paper can provide theoretical and technical support for high—dimensional proxy model-based
resistance performance prediction.
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Fig.1 Enhancing surrogate model dimensionality by incorporating complete ship

features and neural networks
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Tab.1 Key parameters of the 5415 vessel
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Tab.2 Ship dataset

s F, L/B BIT LT <+ 4108
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Tab.9 FCNN network forecasting results
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Tab.10 Test scenarios for ship modeling optimization
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Fig.12 Total resistance iteration chart of ship Fig.13 Free surface waveform before and after optimization

modeling optimization
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