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! Rectification
2 Restoration

3 Enhancement
4 Distortion
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! Object Detection
2 Automotive Industry
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! Multi-Frame Super Resolution
2 Single-Frame Super Resolution
3 Iterative Back Projections
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! lterative Adaptive Filtering
2 Kalman Filter
3 Median filters
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! Bicubic Interpolation
2 Sharp
3 Texture
4 Sparse property
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2 Test
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L Video Super-Resolution (VSR)
2 Temporal Consistency
3 Artifact Distortion
4 Alignment
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1 Motion Estimation and Motion Compensation (MEMC)
2 Deformable Convolution (DC)
3 Warp
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1 Frame-Recurrent Video Super Resolution (FRVSR)
2 Deformable 3D Convolution for Video Super-Resolution
3 2D Convolutional Methods (2D Conv)
4 3D Convolutional Methods (3D Conv)
5 Recurrent Convolutional Neural Network (RCNN)
5 Non-local network
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SRGAN Juo (gly gm0l 31 gulo-¥-0 Jou

EpOCh Gloss Dloss
1 0.04057 0.8480
10 0.0710908 1.003087
20 0.00788 0.99724
30 0.006952 1.001077
40 0.007145 0.998149
50 0.006208 0.999335
60 0.005887 0.996082
70 0.006482 0.996494
80 0.00589 1.000897
90 0.005846 1.003689

100 0.00587 0.995858

FRVSR Jow sl 590 36 mulo-f-0 Jou

Epoch Train Loss Validation Loss

1 0.141232 0.0822
3 0.047753 0.0426
4 0.039973 0.0366
6 0.03267 0.0311
8 0.028749 0.0278
70 0.026654 0.0261
12 0.02428 0.0238
74 0.02286 0.0225
16 0.021911 0.0235
18 0.021188 0.0209
20 0.020703 0.0206
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EpOCh Gloss Dloss
1 0.012913 0.052605
2 0.004902 0.013777
3 0.003921 0.018282
4 0.00329 0.010963
5 0.00299 0.010437
6 0.002827 0.007475
7 0.002718 0.004358
8 0.002626 0.004852
9 0.002582 0.002541
10 0.002515 0.002892
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SRGAN Juo (slp 25y 30 g bs-F-0 Jgu=

Epoch PSNR SSIM
1 15.5088 0.409119
10 20.13852 0.594258
20 22.78292 0.664766
30 0.513835 0.695989
40 22.98261 0.725179
50 23.7602 0.733602
60 22.86088 0.731118
70 23.03681 0.732311
80 23.74139 0.731898
90 24.1747 0.734163
100 23.64915 0.736538
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Model PSNR SSIM Epochs
SRGAN 23.6491 0.7365 700
FRVSR10 28.1787 0.8474 70
FRVSR20 28.6935 0.8638 20
FRGANVSR 28.4227 0.8541 10
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Model/Dataset Calendar City Foliage Walk Average
SRGAN 28.8777 28.3725 28.5501 29.1216 28.73.05
FRVSR10 29.0981 29.5717 28.9026 30.4557 29.5070
FRVSR20 29.1009 29.6453 28.9247 30.5609 29.5579
FRGANVSR 29.1311 29.6152 28.9264 30.5973 29.5675

YA



Vid4 o515 asgoxo silol 53 SSIM s - 8-V Jgu

Model/Dataset Calendar City
SRGAN 0.5853 0.5855
FRVSR10 0.5736 0.5920
FRVSR20 0.5748 0.5931
FRGANVSR 0.5858 0.5825
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Ground Truth Interpolation FRGAN-VSR

PSNR: 28.8005 PSNR: 31.1147
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Ground Truth Interpolation FRGAN-VSR

PSNR: 39.2021 PSNR: 41.3565
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Ground Truth Interpolation FRGAN-VSR

PSNR: 28.9103 PSNR: 30.8101

Lol w58 9 (25090 (b (3950 9y ¢ Oty 99y PSNR ds lio — ¥ digod g9 9-0-Y+ JSC&

a¥



Ground Truth Interpolation FRGAN-VSR

PSNR: 25.4199 PSNR: 26.9282
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Ground Truth Interpolation FRGAN-VSR

PSNR: 26.5556 PSNR: 28.2096
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Abstract

Nowadays, having high quality images and videos is undoubtedly of a matter of importance.
Super-Resolution technique is a software approach within the scope of signal processing,
employed for enhancing the quality of an image by increasing the number of pixels along with
decreasing the noise. In this technique, a high-resolution image will be created from one or
multiple low-resolution images.In this thesis, we will introduce a video super-resolution method
founded on learning approach and based on a convolutional neural network, in which a trainable
Optical Flow network is used for gathering the information between the current frame and the
previous one. The extra information received from the Optical Flow network, will be added to
the current low-resolution frame. Afterward, this data will be sent to the Super-Resolution block
where the current frame is super-resolved by a deep neural network. finally, the reconstructed
high-resolution frame as a generator block will be given to a discriminator block in a Generative
Adversarial Network (GAN) framework which will finally result in presenting a Photo-Realistic

Super-Resolved frame.

The suggested approach, taken through using three trainable blocks, employing convolutional
neural networks, receiving data from Optical Flow and applying Generative Adversarial
Networks, has succeeded in magnifying the video 4 times without any conspicuous reduction
in quality.

In the end, the proposed model (FRGAN-VSR) was compared with the SRGAN model
(Omitting Flow Network from the proposed method) and also FRVSR (Removing Generative
Adversarial Network from our model) and evaluated in the Training, Evaluating and Testing
phases. To assess the visual quality, we tested our model based on PSNR and SSIM
measurements. The proposed model has also been tested in a few sample frames along with a
few multi-frame videos. Furthermore, we analyzed the temporal profile of the model and
compared its temporal consistency with other models. The evaluations and comparison with
previous methods demonstrate that the proposed model can outperform the current state of the

art.

Keywords: Super-Resolution, Video, Resolution, Convolutional neural network, Optical Flow, GAN
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