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A birds eye view
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Converged HPC and Al: CFED Super-Resolution

Conventional and Al based solvers for structured grid methods
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4 different solvers:

Pure DNS: standard finite volume solver based on pressure projection algorithm
Learned interpolation: DNS with CNN to predict the cell boundary flux

Learned correction: DNS with CNN to supersample the simulation result

Pure ML: encoder-process-decoder (process stage can be LSTM)
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Hybrid CFD with Al Augmentation

Augment traditional HPC algorithm with Al

Four Approaches:

Traditional DNS: standard solver based on
pressure projection (high and low res)

Learned correction: Small grid DNS with CNN-
based correction

Pure ML: LSTM-based encoder-process-decoder
Converged ML-HPC combines high throughput
and high accuracy

POTENTIAL APPLICATIONS

Tradmonal HPC, 2048x2048 grid

0 20 40 60
CPU: 0.00s

Converged ML-HPC, 64x64 grid

[————1 o
L pHl R
5 2 <]
o —CF [ ] &)
Aerospace Automotive Industrial Energy

groq

© 2022 Grog, Inc. |

Medical

)
N

0 20 40 60
CPU: 0.00s, groqg: 0.00s

Traditional HPC, 64x64 grid
0

30

%0

50

60

0 20 40 60

CPU: 0,005, grog: 0.00s
Pure ML, 64x64 grid

10

20

30

0

50

0 20 40 60
CPU: 0.00s, grog: 0.00s

Simulation results and the elapsed time of different solvers.
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