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Introduction

Contributions
• A distribution extrapolation diffusion model that 

forecasts future frames by extrapolating from the 
present ones.

• An efficient video prediction method includes 
compression and reconstruction, which can create 
multiple tailored proposals for stochastic events by 
imitating motion cues.

• Effectiveness for short/long-term videos in KTH, 
BAIR, Cityscapes, UCF, and SMMNIST.

Methodology

Performance

Video prediction aims to capture the dynamic change 
from present 𝑥𝑐 to future 𝑥𝑝.

Direct Method
• only RGB
• difficult to solve complexity in 

probability estimation
SRVP(ICML20) SimVP(CVPR22)

In-context Learning Method
• RGB + motion as implicit cues
• lack accuracy for longer time
• counterfactual results like 

fading, deformation, etc.
MCNet(ICLR17) MOSO(CVPR23)

Extrapolation Method (Ours)
• RGB + motion as explicit cues
• Extrapolate present determin-

istic motion cues into the 
future ones

Comparison of quality and speed 
of SOTA DMs for short- and long-
term video prediction. 

Frame-wise PSNR comparison on 
long-term video datasets. 

ExtDM can 
predict the 
videos with 
correct 
trajectories of 
objects (the 
green curve in 
the left figure).

Prediction 
results can be 
used to 
generate 
potential 
predictions 
and customize 
a preferred 
trajectory.

Two Mapping Functions
Step 1:                    & 
• Motion Autoencoder Compression & Reconstruction
Step 2:
• Distribution Extrapolation Diffusion Model

(a) Layered Distribution Adaptor
• estimate distribution params
• inference using distribution sampling

(b) Spatiotemporal Window U-Net

Contact

https://
zzcheng.top/

ExtDM


	幻灯片 1

