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Neural network (NN) is used to construct an improved Sub-Grid Scale (SGS) stress model for Large Eddy Simulation.
Numerical data obtained by direct numerical simulation (DNS) of isotropic homogeneous turbulence are used for
training NN and its evaluation (a priori test). We focus on how training data selection and the input variables affect the
NN'’s performance. High correlation coefficients between the correct SGS stress obtained from DNS and that estimated
by NN are obtained when the Hessian of the velocity is added to the input variables. Numerical simulation is also
performed by using SGS models established by the NN (a posteriori test). The result is compared with DNS data.
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Fig. 1 Structure of neural network
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Fig. 2 Histograms of the training data
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Table. 2 Training data dependence of the C.C.
Method C U

Diagonal parts 0.75 0.82
Off-diagonal parts 0.58 0.88
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Fig. 3 Joint PD.F. of SGS stress
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Table. 3 Input variable dependence of the C.C.
Name D DD |G GG | Ex. Grad.
Diagonal parts 082 | 097 | 093 | 098 | 0.99
Off-diagonal parts | 0.88 | 096 | 090 | 097 | 0.99
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