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Motivation

Understanding the dynamics in videos is a core problem that impacts video understanding and
other tasks like activity recognition, video captioning and text to video generation. Previous
works in Video Generation[l] using GANs have showed great results in terms of the quality of
the generated videos and have also showed potential to learn a strong feature representation,
that can be used in tasks like activity recognition etc. However, existing models are limited
in certain aspects: 1) They can generate videos only upto a second long (limited duration), 2)
The models make assumptions that the background remains fixed in a short video. The main
motivation for our work is the following:

e Our goal is to generate videos of variable time period (longer than a second). Hence,
it is not necessary that the background should be fixed, as there are a lot of complex
dynamics involved in videos. There is a need for a context-understanding mechanism that
can model long-term dependencies.

e We also hope that, the discriminator would be able to learn a much stronger latent space,
which can be used for tasks like video classification and activity recognition.

Basic Idea

Inorder to capture long-term dependencies in a GAN, we propose to replace the feed-forward
GAN with a Convolutional-LSTM model. Also, following [4], we also plan to incorporate a
hierarchical LSTM that operates at different clock rates. We hope that stateful recurrent neural
networks in a hierarchical structure would be able to capture underlying sources of variations
in the temporal sequences over very long time spans.

Challenges

We are interested in understanding how scenes transform over time in videos. In order to achieve
this, we need a huge amount of video data. Most of the video datasets, that have been used
in [1] are of a very short duration (< 1 second). We plan to use the EPIC-KITCHENS 2018
[2] dataset for our project. This dataset has around 55 hours of Full HD recordings and also
each video has a lot of actions. One more important thing to note is that, the videos are all
first-person view and have dynamic backgrounds. But, the main challenge is to have effective
scripts that can process this high-dimensional data.

Another main challenge that we have to face is the training of GANs. We plan to use tricks
from [3] to make sure that the training converges.
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