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Problem Setup

Goal: Predict motions of vessels in extreme sea states

Involves computing complex nonlinear wave-body interactions, hence
taxing heavily computational resources

Use traditional method to generate dataset

Use supervised learning methods to save computation time when
making predictions.

Input: Sea surface elevation at specific locations

Output: Vessel Motion in 3 DOF(heave, pitch and roll)
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Problem Setup
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Sea Surface Elevation
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Vessel Motion
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Functional Approximation
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Operator Approximation
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Operator Approximation
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Catamaran Vessel

Loss: L = 1
n

∑n
i=1(Yi − Ŷi )

2
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Catamaran Vessel

The pitch motion is modelled better than the heave motion.

Shallow network is adequate in approximating the two DOF
catamaran vessel subject to irregular waves.
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Catamaran Vessel

The model is capable of making long time prediction.
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DTBM Vessel

Add one dimension in input: Use profile of the wave in the
longitudinal direction and transversal direction.

Add one dimension in output: Model heave, pitch and roll.
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DTBM Vessel

Loss L =
∑n

i=1(Yi−Ŷi )
2∑n

i=1(Yi−mean(Ŷi ))2

Result is worse than the previous one.
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Conclusion

Good prediction results of the motion of vessel can be obtained in a
much shorter time than traditional methods, without sacrifice of too
much accuracy.

Maybe(?) the link between theory and experiment need more careful
explanation. Can try DeepONet in the future.
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The End
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