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Quantized CNN-based Super-Resolution Method for
Compressed Image Reconstruction

Yongwoo Kim" and Jonghwan Lee™"

”Department of System Semiconductor Engineering, Sangmyung University

ABSTRACT

In this paper, we propose a super-resolution method that reconstructs compressed low-resolution images into high-
resolution images. We propose a CNN model with a small number of parameters, and even if quantization is applied
to the proposed model, super-resolution can be implemented without deteriorating the image quality. To further
improve the quality of the compressed low-resolution image, a new degradation model was proposed instead of the
existing bicubic degradation model. The proposed degradation model is used only in the training process and can be
applied by changing only the parameter values to the original CNN model. In the super-resolution image applying the
proposed degradation model, visual artifacts caused by image compression were effectively removed. As a result, our
proposed method generates higher PSNR values at compressed images and shows better visual quality, compared to
conventional CNN-based SR methods.

Key Words : Super-Resolution, CNN, Deep Learning, Degradation Model, Compressed Image
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Fig. 1. A block diagram of our proposed CNN-based SR network.
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degradation) | degradation)
# of Params - 8K 4K 665K 2.56K 2.56K 2.56K
Weights bits - 32-bit 32-bit 32-bit 32-bit 10-bit 10-bit
Activation - 32-bit 32-bit 32-bit 32-bit 14-bit 14-bit
Data Sets | PSNR | SSIM [ PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM | PSNR | SSIM
Set-5 | 33.6610.9299| 36.34 1 0.9521 | 36.57 10.9531| 37.53 10.9587| 36.66 10.9548| 36.64 |0.9544| 36.24 | 0.9481
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@
Fig. 2. Comparison of HR output images (X2 on Zebra in Set14). (a) Original HR image. (b) Bicubic. (¢) SRCNN [2]. (d)
FSRCNN [4]. (e) Ours (bicubic degradation model). (f) Ours (proposed degradation model).
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