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Deep learning and Topological Data Analysis
for Visualized CFD Results of 2-dimensional Wing Model
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In this study, we applied machine learning (ML) techniques to the visualized results (or velocity
distribution maps) of computational fluid dynamics (CFD) on a two-dimensional NACA airfoil models.
First, the transfer learning was employed to predict the transitions of vortex situations in an efficient
learning time by avoiding an issue of overfitting. Second, a combination of the persistent homology (as a
representative topological data analysis method) and the K-means clustering was used to make labels for
the situations of velocity distributions without arbitrariness via human judgement, suggesting a promising
potential of automatic labeling for unsupervised learning. In the presentation, these two works are
summarized.
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Model CNN(Non-TL) CNN(TL)
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Train Loss 0.025 0.061
Validation Loss 0.200 0.187
Loss Overfitting (%) 17.37+6.60 | 10.14+3.72
Run-time (sec) 641.87 526.05
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