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A Study on Generation Method of Sloshing Impact Pressure
Data Using Generative Adversarial Networks
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{Abstract)

A model test is performed to measure the sloshing impact pressure in the liquid
tank. A preprocessing is performed to learn the model test results applied with various
environmental conditions. In this study, we propose a method for generating data
similar to the total pressure data using Generative Adversarial Networks. In addition,
after approximating the generated result to the three parameter Weibull distribution,
the difference of the three parameters was compared through the RMSE and SMAPE
calculation results. As a result, the distribution of the generated data showed similar

results to the total pressure data distribution.
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2.2 Generative Adversarial Networks
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Fig. 1 The architecture of the Generative Adversarial
Networks. Discriminator is trained by processing
both real and generated examples with
corresponding labels as training input. The
goal of the training process is that the
generator learns to create examples that are
so realistic that the discriminator can not
distinguish them from real ones
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Table 1. Experimental cases according to the com-
bination of conditions. exp No. means the
number of experiments, Hs is the significant
wave and Tz is mean zero- crossing period

Hs Tz Headin;
Exp. () w00 | ep)
1 4 5.9 6.5 120
2 4 7.2 6.5 135
3 4 8.1 7.5 120
4 4 8.4 6.5 150
5 4 8.4 6.5 165
6 4 9.5 7.5 135
7 4 9.8 8.5 120
8 4 10.9 7.5 150
9 4 10.9 7.5 165
10 4 11.1 9.5 120
11 4 11.3 8.5 135
12 4 12.7 9.5 135
13 4 14.2 9.5 165
14 15 12.8 8.5 150
15 10 12.8 8.5 165
16 10 14.2 9.5 150
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Fig. 2 Sensor location of sloshing model test tank.
The sensors were installed on the tank
roof, starboard upper chamfer, port upper
chamfer and forward bulkhead
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Fig. 5 Comparison of impact pressure between model test and generator results by model with 2D latent vector
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Table 2. Comparison of RMSE and SMAPE results between 2D latent vector model and 3D latent vector
model. The values of the shape parameter, scale parameter, and location parameter, which are
three parameters of Weibull distribution, are compared

2D Latent vector model 3D Latent vector model
RMSE SMAPE(%) RMSE SMAPE(%)
Shape 0.099609 6.09 0.088630 5.86
Scale 0.009352 21.77 0.009926 24.52
Location 0.039986 45.63 0.003169 5.08
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