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Data augmentation method for stress field prediction using deep learning
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Data augmentation is generally used to improve prediction accuracy, and four arithmetic operations or
random noise addition are performed on the original learning data. This paper proposes an effective data
augmentation method for deep learning to predict analysis results, such as the finite element method. This
method focuses on the appearance probability of learning data and aims to improve prediction accuracy
efficiency. As a result of examining the prediction of the stress distribution of the 2-dimensional finite
element analysis result, the effectiveness of the method was shown.
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Network learning

2-dimensional FEA Results (10 cases)
« 1000N ~ 4000 N s tosioen
« 6000 N ~ 10000N =5
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Deep neural network

« Number of neuron : 128

« Hidden layer : 5

« Type : mini-batch learning
« Batch size : 128

« Number of epoch : 200
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Stress field prediction
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Layer Layer (type) Input size Output size
1 Input 3 3x128
2 Fully connected 128x128 128x128
3 Activation (SiLU) 128x128 128x128
4 Fully connected 128x128 128x128
5 Activation (SiLU) 128x128 128x128
6 Fully connected 128%x128 128%128
7 Activation (SiLU) 128x128 128x128
8 Fully connected 128%x128 128%128
9 Activation (SiLU) 128x128 128x128
10 Fully connected 128x128 128x128
11 Output 128x128 1
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