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Training the video generative models is even more sophisticated than image generative ones due to the complexity of

dimension on videos. To solve this problem, we propose the novel framework to generate plausible videos with self—
supervised learning. To this end, we introduce the Arrow of Time (AoT) as an additional self-superivsory task with
generative adversarial networks. Finally, our networks train not only the video generation but also the direction of

video plays. Our methods achieve the improvement of performance for video generation with three baselines.

I . Introduction

Though recent studies of image generations produce
real-like images with or without guidance, generating
a video 1s more sophisticated than generating a single
image since the dimension of videos is more complex.
Previous methods [1,2,3] employ the GAN [4]
framework for video generation. Nevertheless, they
still struggle from the difficulty in generating plausible
videos. To overcome this difficulty, we introduce the
novel framework that critics the discriminators with
better understanding about the properties of video,
time. Furthermore, we explore categorical video
generation with recent techniques in image generation,
namely conditional batch normalization [5], spectral
normalization [6], projection discriminator [7], and
mode-seeking regularizer [8]. Our extensive
experiments demonstrate that our framework improve
the video generation performance based on three
baselines.

II. Method

Our intuition is to teach discriminators and
generators to have sense of Arrow of Time (AoT) as
humans do. We propose the classifying AoT as an
auxiliary task for self-supervised learning and explain
how the generators benefit from it.
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We first induce our discriminator to distinguish real
and fake videos as well as the direction of video plays
(i.e., forward, and backward videos). We expect our
generator ( to learn that the generated videos should
run forward in time as an inductive bias. We note that
G only produces forward videos, but D receives both
forward and backward generated videos by reversal,
to encourage them to resemble real videos. We apply
our novel framework on previous three baselines

[1,2,3].

Furthermore, we add recent techniques in
conditional image generation to gain improved
performance for categorical video generation. First,
we extend conditional batch normalization [5] to
embed class label into the generator well. Second, the
vanilla discriminator is replaced by the projection
discriminator [7]. Lastly, we employ the spectral
normalization layers [6] at each layer of
discriminators and use mode-seeking loss [8] for
stable adversarial training. We utilize three datasets:
Weizmann action, UCF-sports and UCF-101 for
training and evaluation.
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III. Conclusion

We proposed the self-supervised video
discriminator with arrow of time. Our video
discriminator not only critic the generated samples but
also learn the properties of videos without additional
labeled data. By doing so, our networks generate the
various and realistic videos. As a results, our
proposed framework improves the performance of
video generation over all baselines and all datasets in
terms of IS and FVD metrics.

Also, we have succeeded in generating conditional
videos based on the projection method to mitigate
intra—-class mode dropping. Specifically, our
categorical video generative method achieves the
state—of—-the—art IS of 28.97 and the FVD value of
26.68 on UCF 101 which is a benchmark for video
generation.
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