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In this study, a preprocessing method for submarine hull form and hydrodynamic pressure distribution were developed to enable

an Al model to predict pressure distribution for the corresponding hull form, An Unet—based symmetric model including

convolution layers was trained, The training hull form data set was generated by modifying DARPA Suboff 5475 model and the

corresponding pressure distribution data set was calculated by solving RANS equation, The Al model was designed to extract

the feature maps of body, sail, and stern parallelly to learn their hydrodynamic interaction, As a result, the trained model's

predicted pressure distribution closely matched the CFD results, showing not only similar contours but also a total resistance

coefficient within 2% error margin, However, the model shows limitations in predicting highly non—linear behavior of pressure

distribution for the combination of two deformation on stern: afterbody and stern appendages.
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Fig. 1 The schematic image of overall structure of Unet
based pressure distribution prediction system
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Fig. 2 Structured gid for DARPA SUBOFF 5475 model(a:
afterbody and stemn

overall view; b: sail; c:
appendages)
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Fig. 4 Size of CFD domain and mesh distribution around
submarine model
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coefficient of training data set

Table 4 Comparison of mean prediction errors at different
deformation stages

) Step 1 Step 2 Step 3 Step 4
Deformation -
Min - - Max
Sail 0.09% | -0.97% | -1.36% | -0.41%
Appendage 2.01% | -0.94% | -0.24% | —2.78%
Slenderness —0.45% | -0.61% | 0.17% | —1.46%

Table 5 Prediction results of total resistance for test data

Fig. 7 Comparison of pressure distribution of ground truth 1000 CTM
and prediction for axisymmetric body (black: CFD; diff (%)
) CFD Al
red: Al; a: overall view; b: enlarged)
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