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Introduction

Previous Single Image Super-resolution methods:
* Require huge number of parameters.
e Use manually designed structure with fixed residual connection.

* These structures can only use a limited combination of features, following the static
residual path.

Our method:
e Lightweight SISR network based on dynamic residual attention.
 Network learns how to design its residual paths during training process.

 The proposed method allows the network to dynamically select residual paths
depending on input image, based on the idea of attention mechanism.



Proposed Method

* Proposed Dynamic Residual Attention Network (DRAN) consists of five main parts:
- Two convolutional layers at the input and output side
- Dynamic residual module (DRM)
- Set of dynamic residual blocks (DRBs)

- Upsampler network



Proposed Method: Dynamic Residual Module
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e Dynamic Residual Module (DRM) learns the correlation between an input image
and residual path during training process.

e DRM provides the optimal residual path set for the given input image.



Proposed Method: Dynamic Residual Block
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e All features from preceding blocks are potentially connected with residual connection,
and their intensity is determined by DRM.



Quantitative and Qualitative Results

Sets Setl4 B100 Urban100

Scale  Method Params  MAC PSNR/SSIM  PSNR/SSIM ~ PSNR/SSIM  PSNR/SSIM
Bicubic . 3366/ 0.9299 3024/ 0.8688 20.56 / 0.8431  26.88 / 0.8403
FSRCNN 00IM  60G 37.00/ 0.9558 32.63/ 09088 31.53 /0.8920 20.88 / 0.9020
DRCN 177M  17974G  37.63/ 09588 33.04/09118 31.85 /08942 3075/ 0.9133
DRRN 030M 67969G  37.74/00591 33.23/00136 32.05/0.8973 3123 / 0.9188
MemNet 068M 623.9G 37787009597 33.28/00143 3208/ 0.8978 3131 /0.9195
SelNet 007M 2257G  37.80/ 00598 33.61/00160 32.08 / 0.8084 ]

o CARN 1.50M 2228G  37.76/009590 3352/09166 32.00 /08978 31.92 /09256

' FALSR-A 1.02M  2347G  37.82/009595 33.55/09168 3212 /08987 31.93 /09256
FALSR-B 033M 747G 37.61/00585 33.20/00143 31.07/08967 3128 /09191
FALSR-C 04IM 037G 37.66/ 00586 33.26/00140 31.96/0.8965 3124/ 0.9187
OISR-RK2- 137TM  3162G  37.08/009604 3358/09172 3218 /0.8996 32.00 / 0.9281
OISR-LF-s 137M  3162G 38027009605 33.62/09178 3220 /09000 3221 /0.9290
DRAN-s 070M 180.6G  37.89/ 09601 33.49/00171 3214708999 3198 / 0.9272
DRAN 148M 3189G  3805/09607 33.65/09179 3220/09002 3225 /09296
Bicubic o 3039/ 0.8682 2755/ 07742 2721/ 07385  24.46 / 07349
FSRCNN 00IM  5.0G 3316/ 09140 2043708242 28.53 /07910  26.43 / 0.8080
DRCN 1L77M  17974G 3382709226 2976/ 0.8311 28.80 /07963 27.15 / 0.8276
DRRN 030M 67969G 3403700244 2096/0.8340 28.05/0.8004 27.53 / 0.8378
MemNet 068M  623.9G  34.00/ 09248 3000/ 08385 28.96/0.8001 27.56 / 0.8376

x3  SelNet LI6M 12006 3427/09257 30.30/08399 28.97 / 0.8025 ]
CARN 1.59M 188G  3429/09255 3029/0.8407 29.06 / 0.8034 28.06 / 0.8493
OISR-RK2-s 155M  160.1G 3443700273 3033708420 20.10 / 0.8053 28.20 / 0.8534
OISR-LF-s 155M  160.1G 3439709272 3035/ 08426 29.11 / 0.8058 28.24 / 0.8544
DRAN-s 007M  100.0G 3430700261 3027/08413 29.05/0.8049 2807 / 0.850
DRAN 1.66M 161.5G 3450709276 3040/ 08437 20.13 / 0.8068 28.35 / 0.8567
Bicubic o 2842/ 08104 2600707027 2596 / 0.6675 23.14 1 0.6577
FSRCNN 00IM  4.6G 3048 / 0.8628 2749/ 07503 2690/ 07101 24.52 / 07221
DRCN 177M  17974G 3153/ 0.8854 28.02/07670 27.23 /07233 2514 /07510
DRRN 030M 67969G 3168/ 0.8888 28.21/07720 2738 /07284 2544 /07638
MemNet 0.68M  623.9G 3174/ 0.8893 28.26/07723 27.40/ 07281  25.50 / 0.7630

x4 SelNet 142M 831G 3200/ 08031 2849/ 07783 27.44 /07325 ]
CARN 150M 909G  3213/0.8037 28.60/07806 27.58 / 07349  26.07 / 07837
OISR-RK2-s 152M  1142G 3221708950 28.63/07822 27.58 /07364 26.14 / 0874
OISR-LF-s 152M  1142G 3214708047 28.63/07819 27.60 / 07369  26.17 / 07888
DRAN-s 094M 803G 3200/ 08925 2854/07810 27.53/0.7356 2598 / 07835
DRAN 162M 1149G 3227/ 08947 28.63/07833 27.61 / 0.7380  26.23 / 07909
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