KIPS Trans. Softw. and Data Eng.
Vol.8, No.10 pp.403~410 pISSN: 2287-5905

EO\O#
EC)

H0IM =301 MHE I8 XIZHA GAN 403
https://doi.org/10.3745/KTSDE.2019.8.10.403

Perceptual Generative Adversarial Network for Single Image De-Snowing

Weiguo Wan" -

Hyo Jong Lee™

ABSTRACT

Image de-snowing aims at eliminating the negative influence by snow particles and improving scene understanding in images. In

this paper, a perceptual generative adversarial network based a single image snow removal method is proposed. The residual U-Net is

designed as a generator to generate the snow free image. In order to handle various sizes of snow particles, the inception module with

different filter kernels is adopted to extract multiple resolution features of the input snow image. Except the adversarial loss, the

perceptual loss and total variation loss are employed to improve the quality of the resulted image. Experimental results indicate that

our method can obtain excellent performance both on synthetic and realistic snow images in terms of visual observation and

commonly used visual quality indices.

Keywords : Generative Adversarial Network, De-Snowing, U-Net,

Image Synthesis, Residual Block
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Fig. 1. Object Detection on Realistic Winter Snowy Image (Top)
and a Corresponding Snow Removal Image of the Proposed
Method (Bottom) by Imageai Library
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Fig. 2. The Overall Architecture of the Proposed Snow Removal Method. Left Block is the Generator Network Which is Fed with a Snow Image
and Predicts a Snow-Free Image, and Right One is the Discriminator Network Which Distinguish the Snow-Free Image is True or Not
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Table 1. The Architecture of Generator Network. “Conv” and “Deconv” Denote Convolution and Deconvolution, Respectively
Block Inception Encoder Residual (x9) Decoder Predictor
Layter conv conv conv conv conv conv conv conv deconv deconv conv
Generator Kernel 1x1 | 3x3 | 5x5 | 3x3 3x3 3x3 3x3 3x3 3x3 3x3 3x3
Stride 1 1 1 1 2 2 1 1 2 2 1
Channel 32 32 32 64 128 256 256 256 128 64 3
Table 2. The Architecture of Discriminator Network
Layter conv conv conv conv conv
Diseriminator Kernel 3x3 3x3 3x3 3x3 3x3
Stride 2 2 2 2 2
Channel 32 64 128 256 1
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Fig. 5. Snow Removal Results of Various Methods for Synthetic Snowy Images. (a) Input Image. (b) Zheng et al. [16].
(c) DeblurGAN [111. (d) The Proposed Method. Best Viewed on Screen
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Fig. 6. Snow Removal Results of Various Methods for Realistic Snowy Images. (a) Input Image. (b) Zheng et al. [16].
(c) DeblurGAN [11]. (d) The Proposed Method, which are Viewed Best on Screen
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Table 3. Objective Comparison of Different Methods

Synthetic Zheng et al.[16] DeblurGAN[11] Proposed
PSNR 22.179 22.324 23.301 24.631
SSIM 0.825 0.753 0.827 0.846
Time (sec) 2.636 0.165 0.113
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