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Autoencoders for spatio-temporal modeling

Proper orthogonal decomposition with

linear regression (PODLR) Koopman Autoencoder Temporal stability

Impose stability properties

. during training.
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* Non-differentiable autoencoder, differentiable training of LR * End-to-end differentiable training
* Fast, but sometimes unstable * Slower training, but more stable
Resu Its Train period Test period Time step Latent space dim.
Jan.-Dec. 2021 Jan.-Dec. 2022 30 min 15 (x), 50 (u)
Prediction RMSE (with 5% and 95% percentiles): Test set Prediction RMSE (with 5% and 95% percentiles): Test set
0.12 | 0.12 | Test RMSE vs TU length for PODLRt model
PODLRt PODLR (eig) PODLRt (TU) LKAE LKAE (eig) LKAE (TU) 009 T T Surtoce clceationm
010 010 0.08 4 —&— U velocity [m/s]
] —8— V velocity [m/s]
i T . 0.07 1
(7 N
= 0.08 € 0.08 0.06
o S _ o E 0.05 1
= 0.06 = 0.06 — T @
— — a— 0.04 -
= 0.04 = 0.04 0.033 — 0.032 1032 0.03
= 0.026 D.028 0.025 o 030 L L L 0.02-
019 p.019
0.02 L 0.02 016 016 | | | | | | |
014 —B_m 0 0 20 40 60 80 100 120
‘ l ‘ | ‘ TU length (time steps)
0.00 = = SE— 000 —— = = = |
Surface elevation U velocity V velocity Surface elevation U velocity V velocity Dashed: Train data subset (Jan-Apr 2021).
Full: Test data subset (May-Jun 2021).
Further results for LKAE TU
Surface elevation at point Klagshamn V velocity at point Klagshamn Surface elevation V velocity
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Feel free to reach out to frtp@dhigroup.com for any questions, comments or feedback.
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