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Study on the effectiveness of data augmentation by equalized relative frequency
in stress field prediction using deep learning
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This study discussed the effectiveness of a data analysis method for generating a surrogate model of
numerical simulation results, such as the finite element method. This method focused on the relative
frequency of learning data and its equalizing. A feature of this method is likely to reduce bias in training
data and solve imbalanced data problems. On the other hand, using augmented data increases the number
of learning data, and it leads to increased learning time. Investigating the prediction accuracy and
effectiveness of different augmentation numbers in fewer epochs is necessary. The method is applied to
predict the stress field, and the prediction results show a decrease in the prediction error compared with

the unapplied method.
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Layer Layer(type) Input size Output size
1 Input 3 3x128
2 Fully connected 128 X 128 128 X 128
3 Activation (SiLU) | 128 x 128 128 x 128
4 Fully connected 128 x 128 128 x 128
5 Activation (SiLU) | 128 x 128 128 x 128
6 Fully connected 128 x 128 128 x 128
7 Activation (SiLU) | 128 x 128 128 x 128
8 Fully connected 128 x 128 128 x 128
9 Activation (SiLU) | 128 x 128 128 x 128
10 Fully connected 128 x 128 128 x 128

11 Output 128 x 128 1
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aug.0 | aug. 1 | aug.2 | aug.3 | aug. 4
Acc [%] | 99.685 | 99.295 | 99.801 | 99.861 | 99.697
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