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Inference of turbulent energy dissipation rate by reservoir computing

O & ¥, BT

, BRI 1-3, E-mail : goto@me.es.osaka-u.ac.jp

RIRIEAR, BRFEEHET., Stk UH 1-3, E-mail : inubushi@me.es.osaka-u.ac.jp
Susumu Goto, Osaka Univ., 1-3 Machinkaneyama, Toyonaka, Osaka

Masanobu Inubushi, Osaka Univ., 1-3 Machinkaneyama, Toyonaka, Osaka

Using machine learning (the reservoir computing), we can infer the spatial distribution of the energy dissipation
rate, from the kinetic energy, of turbulence in a periodic cube. This implies that the former small-scale quantity
is dependent on the latter large-scale one through an energy cascading process. Since the feature of the energy
cascade is independent of the Reynolds number, we may employ the transfer learning technique for this problem.
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Fig. 1: Inference (right panel) of the energy dissipation
rate of turbulence. The left panel shows the real data.
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