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Simple Video Generation using Neural ODEs

Neural ODEs

can be trained to model

latent dynamics in video.
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Video Generation

● Conditioned on m frames, generate next n frames
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Video Generation

● Conditioned on m frames, generate next n frames

Stochastic Adversarial Video Prediction:  
https://arxiv.org/abs/1804.01523

High Fidelity Video Prediction with Large 
Stochastic Recurrent Neural Networks:
https://arxiv.org/abs/1911.01655

Improved Conditional VRNNs for Video 
Prediction - https://arxiv.org/abs/1904.12165

https://arxiv.org/abs/1804.01523
https://arxiv.org/abs/1911.01655
https://arxiv.org/abs/1904.12165
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Idea

What if we model the latent dynamics of a video using Neural ODEs?
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Neural ODEs

https://arxiv.org/abs/1806.07366

https://arxiv.org/abs/1806.07366
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Neural ODEs

https://arxiv.org/abs/1806.07366

https://arxiv.org/abs/1806.07366
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Ours

Prev. video generation papers:
- train on generation 

Neural ODE paper:
- replaces Residual layers with Neural ODE layer.

Ours:
- trains on only reconstruction.
- uses Neural ODE in latent space.

https://arxiv.org/abs/1806.07366

https://arxiv.org/abs/1806.07366
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Architecture
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Results
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Results
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Simple Video Generation using Neural ODEs

● We study the use of Neural ODEs in video generation.

● We train an encoder-decoder architecture with a Neural ODE in latent space to generate video frames 

in future time steps. 

● We show that Neural ODEs can model the latent dynamics in video for the 1-digit and 2-digit Moving 

MNIST dataset.

● We list the potential use cases and future steps in this direction.
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Future (current) work

● Scaling up to natural datasets

● Visualization of latent space

● Evaluation using new video quality metrics (FVD, ...)
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Links

Vikram Voleti - https://voletiv.github.io

Paper 

Mila 

https://voletiv.github.io
https://voletiv.github.io/docs/publications/2019e_NeurIPSW_EncODEDec.pdf
https://mila.quebec
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