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3 4.2: LIVE], BSDS500 H|AEALC] o|n|z]& F 1l oF=3F 2 o]m|z]of et
PSNR, SSIMZ}. F=A] ARESE F2 A= 10, 20, 30, 4001tk 71 F2 2=

T 2AA R e

Dataset QF

JPEG

QGAC

FBCNN

Ours

10
20
30
40

LIVE1

25.69/0.743
28.06/0.826
29.37/0.861
30.28/0.882

27.62/0.804
29.88/0.868
31.17/0.896
32.05/0.912

27.77/0.803
30.11/0.868
31.43/0.897
32.34/0.913

27.81/0.804
30.17/0.871
31.52/0.899
32.44/0.915

10
20
30
40

BSDS500

25.84/0.741
28.21/0.827
29.57/0.865
30.52/0.887

27.74/0.802
30.01/0.869
31.33/0.898
32.25/0.915

27.85/0.799
30.14/0.867
31.45/0.897
32.36/0.913

27.79/0.800
30.16/0.870
31.52/0.899
32.47/0.916

QGAC

FBCNN

Ours
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43: LIVE] o]u] 2|2 ] 3¢ o] % g5 4 o]n]x|o] tgF PSNR, SSIMZ 3},
N 2o A e IAA = Fxogrt

QFI/QF2 JPEG DnCNN QGAC FBCNN  FBCNN-A Ours Ours-A

30/10 | 27.49/0.762 28.95/0.805 29.24/0.818 29.46/0.820 29.44/0.818 29.30/0.816 29.44/0.819
QF1>QF2 | 50/10 | 27.65/0.769 29.13/0.810 29.43/0.823 29.64/0.825 29.61/0.823 29.51/0.822 29.62/0.824
50/30 | 30.61/0.866 32.20/0.895 32.36/0.900 32.61/0.902 32.69/0.901 32.47/0.900 32.72/0.902

10/10 | 26.48/0.715 27.73/0.765 27.78/0.772 27.96/0.774 28.25/0.777 27.81/0.770 28.30/0.779
QF1=QF2 | 30/30 | 29.98/0.847 31.40/0.878 31.46/0.882 31.64/0.884 31.94/0.886 31.48/0.881 31.99/0.888
50/50 | 31.58/0.888 33.12/0.912 33.17/0.915 33.38/0.917 33.70/0.919 33.23/0.915 33.74/0.920

10/30 | 27.55/0.760 28.33/0.790 28.31/0.791 28.29/0.791 29.38/0.816 28.20/0.788 29.37/0.816
QF1<QF2 | 10/50 | 27.69/0.768 28.30/0.791 28.25/0.791 28.20/0.789 29.52/0.820 28.15/0.788 29.54/0.821
30/50 | 30.61/0.865 31.89/0.890 31.84/0.892 31.96/0.893 32.64/0.900 31.79/0.890 32.64/0.901
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ABSTRACT

JPEG compression has become the most widely used compression algorithm due
to its fast speed and reasonable compression rate. However, when compressed with a
high quality factor to increase the compression rate, a large loss occurs in the frequency
domain, which appears as an artifact in the image domain. Accordingly, research to
remove artifacts generated during the JPEG compression process was recognized as
an important task in the field of image restoration.

Early studies for image compression artifacts reduction have made great progress
with the introduction of data-driven convolution neural networks. Most of the exist-
ing methods exploit information on image quality factors from metadata, which is
sometimes wrong due to double compression. Moreover, some methods trained one
network for each quality factor, which hinders practical applications where images are
compressed with different quality factors case by case in real situations.

To deal with this issue, we propose a Deformable Offset Gating Network (DOGNet),
based on a variational autoencoder (VAE) and deformable residual network. The main
idea of the proposed method is to use latent features of the VAE to guide the offset
of the deformable convolutions in restoring the compressed image flexibly. Extensive
experiments on various datasets and quality factors show that the proposed method

achieves better or comparable results to the state-of-the-art in JPEG artifact removal.

keywords: JPEG Artifacts Removal, Quantization, Image Restoration, Double JPEG

Compression

student number: 2021-27271
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