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Global structure
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(a) The detailed flowchart of SImVP.
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Global structure

Spatio-temporal features
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Encoderiili 3 HEZ Ns A~ ConvNormReLU: (Conv2d + LayerNorm + LeakyReLU) RAZEUZS [AJ4FAL
z; = o(LayerNorm(Conv2d(z;—1))),1 <17 < Ny
Decoder# 7 HEF Ns MunConvNormReLUR (ConvTranspose2d + GroupNorm + LeakyReLU) 7 EL S,
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(a) Inception temporal module
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Performance comparision of various methods
on Moving MNIST

Method Conference MSE SSIM Github
ConvLSTM [71] (NIPS 2015) 103.3  0.707 PyTorch
PredRNN [67] (NIPS 2017) 56.8  0.867 PyTorch
PredRNN-V2 [68]  (Arxiv 2021) 48.4  0.891 PyTorch
CausalLSTM [65] (ICML 2018) 46.5 0.898 Tensorflow
MIM [69] (CVPR 2019) 442 0910 Tensorflow
E3D-LSTM [66] (ICLR 2018)  41.3 0920 Tensorflow
PhyDNet [ 1 £] (CVPR 2020) 244 0947 PyTorch
CrevNet [73] (ICLR 2020) 22.3  0.949 PyTorch
SimVP — 23.8  0.948 PyTorch

Computation comparison on Moving MNIST, including memory
overhead, per-frame FLOPs, and total training time.

Method Memory  FLOPs Training time
ConvLSTM  1043MB  107.4G —
PredRNN 1666 MB  192.9G -
CausalLSTM  2017MB  106.8 G -
E3D-LSTM  2695MB 3813G -
CrevNet * 224 MB  1.652G = 10d (300K iters)
PhyDNet * 200MB  1.633G = 10d (2k epochs)
SimVP * 412MB 1,676 G = 2d (2k epochs)
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model 1 model2 model3 model4 | model 5 model6 model7 model8 model9 | SimVP
S-UNet - v v v v v v v v v
9 j o — ﬁ A 2| TUNet i - v L 2 £ ¢ & |
’ = {y < #Groups 4 4 1 4 4 4 4 4 4 4
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' m =]\ l @) +er = = = = T W = - = =T =
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;‘.‘j (D+er - = - - - - v =
2 (11)+¢ = = = = = = w v
(11)+2¢; - - - - - - - - v -
(3.5.7.11)+ct v/ v v v - - - - - v
m Moving MNIST 41.7 415 448 41.0 589 51.1 49.1 463 448 41.7
E TrafficBJ (x100) 435 41.5 445 443 435 44.0 433 423 423 42.0
o uﬂ|3$¢ 1;/3 \ E = | a $ ? Human3.6 (/10) 324 334 33.0 34.8 37.3 34.0 329 334 32.1 32.0
-L . Summary 4 4 W 4 H W W W 4 -
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Translator: better position and content
® > 1

A1:group convolution >group normalization = S-UNet = T-UNet.
A2: pEEkernel X/MRUIENN, ALIEZIEZRIMREEDR, SimVPIEEZR
BE#%[3,5,7,11].

A3:TranslatorEE S7E Tﬁl)ﬂj?kﬂ’]ﬁ%*wiléjz Decoderfaz={LiLEIS
XISRAIAZIK, Encoderi@I= (8] U-Net iEEN AT RIBRE 2iRE.
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Decoder: better foreground '
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3 Encoder: better background
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