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The purpose of this study is to apply the machine learning technology to "
turbulent big data" to extract the nonlinear mode, which is the essence of the self-generation
maintenance mechanism of turbulence and cannot be extracted by the conventional linear theory, and
to detive its time evolution equation to construct a new nonlinear feature extraction method. In
this study, we use an autoencoder based on convolutional neural networks to extract the features of
flow fields by compressing high-dimensional flow field information into low-dimensional latent
variables, and by using a sparse regression method to derive the equations that govern the time
evolution of the latent variables. While this method can extract features with sufficient accuracy

for unsteady flows around a cylinder, it was suggested that further reduction in dimension is
necessary for turbulent flows.
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Encoder © = Fe(q) Decoder q = Fa(r)
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Convolutional neural network (CNN)

Multi-layer perceptron (MLP)

Y0
NN N

Convolutional neural network (CNN)
Latent vector

w = argmin,,[E(g, F(g: w))]
M1 BHRAHF=1—FNR2VET—IFRANA—+,IT>a—4% (CNN-AE) O#ER (K. Fukami, T,
Murata, and K. Fukagata, arXiv:2011.10277 (2020).)
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