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Fig. 1 PISR and DSSD model
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Fig.2 Overall map of the teachers’ network
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Efficient single-image super-resolution: deeply-supervised symmetric distillation network

Mao Pandi', Xu Daolian®

(1. School of Electrical Engineering and Intelligent Manufacturing, Chongging Metropolitan College of Science and Technology,

Chongqing 402167, China; 2. School of Optoelectronic Engineering, Chongging University, Chongqing 400044, China)

Abstract: Convolutional neural networks(CNNs) have made significant advances in single image super resolution(SISR)
over the past few decades. Most CNNs-based approaches nowadays are devoted to constructing new architectures to improve re-
construction performance, which usually rely on large computation and storage costs and are difficult to apply to mobile de-
vices. In this paper, we propose a novel efficient single-image super-resolution reconstruction method(DSSD) based on deeply
supervised symmetric distillation networks, the problem that the high-frequency information of High-Resolution extracted in
the teacher network is not accurate enough is alleviated by constructing a high-frequency feature recursion module(HFRM) and
a symmetric degradation module(SDM). To constrain the high frequency features extracted from the teacher network, a deep
supervision approach was used to make the knowledge distilled from the teacher network complementary to the student net-
work. Experiments on the DIV2K dataset show that DSSD effectively enhances the performance of SISR, and the introduction
of HFRM and SDM can effectively help DSSD to extract more high-frequency details of images.

Keywords: deeply-supervised symmetric distillation networks; super-resolution; teacher network; high-frequency fea-

ture recursion module; symmetric degeneration module; privileged information
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&M S %L SISR A FEAR AN & £ F 5 PSNR #0 SSIM (&
Average PSNR and SSIM values of various efficient SISR methods on the standard test set

Scale Methods Param./k  MultiAdds/G Runtime/ms Seth Setl4 B100 Urban100
2 EROW 13 GO 089 090900 GROU0N000  SLIOSZO  29.88/0.0020
2 FSRCNN* 13 6.0 0.83 37.15/0.956 8 32.71/0.909 5 31.58/0.891 3 30.05/0.904 1
2 PSIR 13 6.0 0.83 37.33/0.957 6 32.79/0.910 5 31.65/0.892 6 30.24/0.907 1
2 DSSD(ours) 13 6.0 0.83 37.34/0.958 0 32.81/0.910 8 31.67/0.892 8 30.28/0.907 9
2 Bieubic - - — BS99 0200888 2038/0831  26.88/0.8409
2 DRCN 1774 17 974.3 239.93 m W W m
2 DRRN 297 6 796.9 105.76 37.74/0.959 1 33.23/0.913 6 32.05/0.897 3 31.23/0.918 8
2 MemNet 677 2 662.4 21.06 37.78/0.959 7 33.28/0.914 2 32.08/0.897 8 31.31/0.919 5
2 CARN 1592 222.8 8.43 37.76/0.959 0 33.52/0.916 6 32.09/0.897 8 31.92/0.925 6
2 IDN 591 136.5 7.01 37.83/0.960 0 33.30/0.914 8 32.08/0.898 5 31.27/0.919 6
2 SRFBN 3631 1126.7 108.52 38.11/0.960 9 33.82/0.919 6 32.29/0.901 0 32.62/0.932 8
2 IMDN 694 159.6 6.97 38.00/0.960 5 33.63/0.917 7 32.19/0.899 6 32.17/0.928 3
3 FSRCNN 13 6.0 0.83 33.18/9:/9\14/8 W 28.53/9\./_7\91/_9 W
3 FSRCNN* 13 6.0 0.83 %/0.915 7 29.45/0.825 0 gﬁ;é\z’/o.789 5 26.49/0.808 9
3 PSIR 13 6.0 0.83 33.31/0.917 9 29.57/0.827 6 28.61/0.791 9 26.67/0.815 3
3 DSSD(ours) 13 6.0 0.83 33.36/0.918 9 29.51/0.827 3 28.63/0.792 4 26.68/0.815 4
5 Bieubi - - — W0sRr 20T Z2UOTES 24807300
3 DRCN 1774 17 974.3 239.93 33.82/0.922 6 29.76/0.831 1 28.80/0.796 3 27.15/0.827 6
3 DRRN 297 6 796.9 105.76 34.03/0.924 4 29.96/0.834 9 28.95/0.800 4 27.53/0.837 8
3 MemNet 677 2 662.4 21.06 34.09/0.924 8 30.00/0.835 0 28.96/0.800 1 27.56/0.837 6
3 CARN 1592 222.8 8.43 34.29/0.925 5 30.29/0.840 7 29.06/0.803 4 28.06/0.849 3
3 IDN 591 136.5 7.01 34.11/0.925 3 29.99/0.835 4 28.95/0.801 3 27.42/0.835 9
3 SRFBN 3631 1126.7 108.52 34.70/0.929 2 30.51/0.846 1 29.24/0.808 4 28.73/0.864 1
3 IMDN 694 159.6 6.97 34.36/0.927 0 30.32/0.841 7 29.09/0.804 6 28.17/0.851 9
4 FSRCNN 13 6.0 0.83 m W W W
4 FSRCNN* 13 6.0 0.83 30.89/0.874 8 27.72/0.759 9 27.05/0.717 6 24.76/0.735 8
4 PSIR 13 6.0 0.83 30.95/0.875 9 27.77/0.761 5 27.08/0.718 8 24.82/0.739 3
4 DSSD(ours) 13 6.0 0.83 31.07/0.878 3 27.82/0.762 2 27.11/0.719 4 24.88/0.740 1
£ B - - — om0t 20000027 ZOSTS  ZLLUOSNT
4 DRCN 1774 17 974.3 239.93 31.53/0.885 4 28.02/0.767 0 27.23/0.723 3 25.14/0.751 0
4 DRRN 297 6 796.9 105.76 31.68/0.888 8 28.21/0.772 1 27.38/0.728 4 25.44/0.763 8
4 MemNet 677 2 662.4 21.06 31.74/0.889 3 28.26/0.772 3 27.40/0.728 1 25.50/0.763 0
4 CARN 1592 222.8 8.43 32.13/0.893 7 28.60/0.780 6 27.58/0.734 9 26.07/0.783 7
4 IDN 591 136.5 7.01 31.82/0.890 3 28.25/0.773 0 27.41/0.729 7 25.41/0.763 2
4 SRFBN 3631 1126.7 108.52 32.47/0.898 3 28.81/0.786 8 27.72/0.740 9 26.60/0.801 5
4 IMDN 694 159.6 6.97 32.21/0.894 8 28.58/0.781 1 27.56/0.735 3 26.04/0.783 8




