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Inference of the energy dissipation rate and construction of turbulence model by
machine learning

Goto, Susumu
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We have conducted a feasibility study for turbulence modeling by using
machine learning. (1) First, we have shown that we can construct an artificial neural network (NN)
inferring the time series of energy dissipation rate, which is one of the most important quantities
in turbulence modeling, from grid-scale information. (2) Next, we have shown that the NN trained
with the data of turbulence at a relatively low Reynolds number can be transferred to predict the
time series of turbulent energy dissipation rate at higher Reynolds numbers. Such possibility of
transfer learning is essential when we apply machine learning to modeling. Note that the small-scale

universality of turbulence enables us to use this technique. (3) Then, we have demonstrated the
possibility of stable and accurate modeling for the sparse-coupling shell model of turbulence. More
concretely, we can construct the model by appropriately setting hyper parameters according to the
cut-off wavenumber.
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