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Video Prediction
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Predicting future frames given a few context frames as inputs.



Spatio-temporal variations and uncertainties in video sequences.
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Challenges

context frame

target frame

prediction

● Complex structures and appearances in the high-dimensional image data.
● Inherent stochasticity and recurrency in the real-world dynamics.
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Spatio-temporal variations and uncertainties in video sequences.
● Complex structures and appearances in the high-dimensional image data.
● Inherent stochasticity and recurrency in the real-world dynamics.
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Challenges
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Spatio-temporal variations and uncertainties in video sequences.
● Complex structures and appearances in the high-dimensional image data.
● Inherent stochasticity and recurrency in the real-world dynamics.
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Prior Work Versus Ours
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Video Prediction:
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Method: Hierarchical Video Prediction Network
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Method: Hierarchical Video Prediction Network
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Hierarchical video prediction model:
- appearances of semantic structures
- dynamics of semantic structures
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Stochastic recurrent neural network:
- structure-level stochasticity
- structure-level recurrency
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Method: Hierarchical Video Prediction Network
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Video-to-video translation method:
- pixel-level temporal consistency 
- pixel-level high-frequency details
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Independent unrolling loop for structures.
● Pixel-level errors do not propagate 

through the structure generator.
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Method: Robustness To Errors

QQ

Dec

Enc

Segmentation

Context Frames

Semantic Label Maps

Dec

Enc

Discretization of structure representations.
● Structure-level blurriness is reduced.Q
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Independent unrolling loop for structures.
● Pixel-level errors do not propagate 

through the structure generator.
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Method: Robustness To Errors
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Baselines
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Method Hierarchical 
Estimation

Stochastic
Estimation

Recurrent
Estimation

SVG / SVG-extend
(non-hierarchical) x o o

Villegas et al.
(deterministic) o x o
Bayes-WD-SL
(non-recurrent) o o x

Ours o o o



Metrics
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Q: which video do you prefer most?

● Human Evaluation (higher-the-better)

● Inception Score (higher-the-better)

● shot-wise FVD (lower-the-better)



Results: Qualitative (64x64)
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Results: Quantitative (64x64)
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Results: Scaling up to high-resolution (256x256)
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Results: Diverse predictions (256x256)
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Results: Scaling up to high-resolution (256x512)



Results: Ablation Study (64x64)
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Method Stochastic 
estimation

Recurrent 
estimation Discretization

Independence 
to the image 

generator

LSTM X X O O

CNN O X O O

SVG_soft O O X O

SVG_rgbprop O O O X

Ours O O O O
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● We propose the hierarchical video prediction model.

● Our method can synthesize the future of videos 
an order of magnitude longer than existing methods.
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Conclusion

Full videos and codes are available at: 
https://1konny.github.io/HVP/

https://1konny.github.io/HVP/

