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Abstract

Video prediction (VP) is a part of the important field of
computer vision and video processing. Video prediction models extract the
content of the future frame depending on the current and the past frames.
However, these models must extract the spatial and temporal features in
parallel. This is considered a big challenge in many researches. Extracting
spatial and temporal feature operations is a very complicated process and
needs a huge amount of data and large and complex operations, which are
considered big challenges in any video processing. Many types of research
apply two-dimensional convolutional, RNN, and CONVLSTM layers to
build the VP models. However, these models suffer from extracting the
temporal features efficiently and the classical VP models fail to extract the
long-term temporal features. In this work, the basic architecture of deep
learning models such as autoencoders (AE), variational autoencoders
(VAE), and generative adversarial networks (GAN) is integrated with the
3D-CONV layers to design efficient video prediction models. The AE
architecture integrates with 3D-CONV, 3D spatial max pooling, and
temporal max pooling layers to design the proposed 3D-AE and 3D-EAE
models. The third model was proposed to achieve a more stable VP model.
The suggested temporal sampling function helped to increase the
performance of the 3D-VAE model. The fourth model (3D-VGAN) was
introduced to decrease the blurry prediction as much as possible. This
model achieved better performance compared with other approaches. The
results of the proposed 3D-VGAN were 39.96 for PSNR, 2. 616 * 10 for
MSE, and 0.973 for SSIM based on the Cityscapes dataset. One of the big



challenges is a large hardware resources are utilized to implement all the
proposed models. The absolute least weight value of the pruning technique
is proposed to decrease the resources and maintain the performance as best
as possible. The pruning technique truncated 29.7% of the total FLOP of
the proposed 3D-VGAN model.
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