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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]
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Method Sets Setl4 BSDS100 Urban 100 Manga 09
PSNR SSIM LPIPS PSNR SSIM LPIPS PSNR SSIM LPIPS PSNR SSIM LPIPS PSNR SSIM LPIPS
Bicubic 2585 07289 04460 2420 06222 05468 2459 05040 0.6445 2168 05745 05904 2279 07097 0.4427
KG [2] + ZSSR [¢] - - - - - - - - - 2206 06223 03788 2475 07786 0.2454
IKC[4] 31.62 0.8808 02016 28.18 0.7608 03207 27.33 07161 04174 23531 07487 02805 2882 0.8756 0.1664
Ours 3158 0.8814 0.1932 28.14 07626 0.3122 2743 07216 04030 2572 0.7683 0.2518 2997 08955 0.1286

ki o] A Al (Qurs)oll wel ek =(blind) WA oz 35E A E AA T o EHYE 1
2 Aol #F A (PSNR(peak signal-to-noise ratio), SSIM(structural similarity image metric),
LPIPS(learned perceptual similarity metrics))< & 7<= vwd Azjo|t},

iy ri

¥ 19 Set5, Setl4, BSDS100, Urbanl00, Mangal09: A% ZAFol] &8&3 HAEAMOZ "David Martin,
Charless Fowlkes, Doron Tal, and Jitendra Malik. A database of human segmented natural images and its
application to evaluating segmentation algorithms and measuring ecological statistics. In ICCV, volume
2, pages 416-423. IEEE, 2001.", "Jia-Bin Huang, Abhishek Singh, and Narendra Ahuja. Single image
super-resolution from transformed self-exemplars. In CVPR, pages 5197-5206, 2015.", "Yusuke Matsui,
Kota Ito, Yuji Aramaki, Azuma Fujimoto, Toru Ogawa, Toshihiko Yamasaki, and Kiyoharu Aizawa. Sketch-
based manga retrieval using mangal09 dataset. Multimedia Tools and Applications, 76(20):21811-21838,
2017." Tl JHA| Bl2=EAlo] d% ATl AHEHATH

X 19 'KG+ZSSR'S "Sefi Bell-Kligler, Assaf Shocher, and Michal Irani. Blind super-resolution kernel
estimation using an internal-gan. In NeurIPS, pages 284-293, 2019." 2 "Assaf Shocher, Nadav Cohen,
and Michal Irani. zero-shot super-resolution using deep internal learning. In CVPR, pages 3118-3126,
2018."o] Z4Al" 7)<, 'IKC'E "Jinjin Gu, Hannan Lu, Wangmeng Zuo, and Chao Dong. Blind super-
resolution with iterative kernel correction. In CVPR, pages 1604-1613, 2019."ol| 7HA|%¥l 7]<o]t}.

T 72 2 dye] Aajde] uwE iﬂ%E 2747 gE e Ass TH Vs vaste] uErd
oA o)tk 'KGHZSSR' WAl Q- 19201080 Z7]9] ¥ GAS AASIEH 458%7F AQEoem, 'IKC
walo]l AL 2 72%7F AQFQUT, oo H ﬂ%%% o] AA e (Ours)el 79, 19201080 =7]2] &8 GA-&
sl A8EE AZke] 0.44%2 dFEGlon, A FA Eg gAZ T Vet e A & T

%= 79] ZAJEl 'USRNet'2 "Kai Zhang, Luc Van Gool, and Radu Timofte. Deep unfolding network for image
super-resolution. In CVPR, pages 3217-3226, 2020."c] 7§JA]¥ ®]E&A=(non-blind) 7]&olal, 'GT'E AH
d 4 (ground truth image)o|th. & wrmo]l A oo o]5d Bz waloz 3l 7]&do|m nlEgols

7120 USRNet & &5 o & 1 o9 94 #4245 Yehie A4S ¢ + 3

T 8 % & 9v tde HAEAN s o]&ste] 2 el Ao mE xINE AT g5 e A
F4E& T 7l vwgt Adolt, HAEE 93] 94 Ae 'KG' (Bell-Kligler, Shocher, and Irani.
NeurIPS 19) W] 'DIV2KRK' HI~EAo] &&=Ac}. ® 2% 71 9 FEE AH
How Hrta Aol

f l'E
i
ol
1o,
112
>,
£,
1o,
of\
R

E 2
- Method i

PSNR  SSIM  LPIPS

Bicubic 2537 06812 0.5635
KG[2]+ZSSR [34] 2680 07319 0.4389
IKC [4] 27.69 07658  0.3856
Ours 2842 07854  0.3394
SRMD [44] 27.63 07623 03816
MZSR [36] 2499 06919  0.409
USRNet [43] 2980 0.8148 03088
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

ZIHSd 10-2022-0167901

PSNR, SSIME Ztzh A& e, 723 A4 fAIE XF2, 1 o] B442 o4 31
s, LPIPS= AZHA J FALE A=, L o]l We5s #4494 #4

o =AE 'GT'E AY A4 (ground truth image)olt}. = 8 izl
A9, F# 7= Bicubic, KGHZSSR, IKC) Rtk @4 FHo] MAE= AS & + k. & 102
de] mE xIAFE AAT T WHY Hrh 2AF AIoltr. & 109 (a), (b), (o)¥ 77 7FAISE Ad
(Isotropic Gaussian kernels), @@ 7149 (Random kernels), H}o]F49 t}-2A=2 (Bicubic downsampling)ol] &

o zeldm AAWE sHEd Aoln,

%= 100 Z=A]® 'IKC', 'KGHZSSR'S kA A Ek wle} il 'SRMD'+ "Kai Zhang, Wangmeng Zuo, and Lei
Zhang. Learning a single convolutional super-resolution network for multiple degradations. In CVPR,
pages 3262-3271, 2018."o 7RAl¥l 7]<, 'ESRGAN'S "Xintao Wang, Ke Yu, Shixiang Wu, Jinjin Gu, Yihao
Liu, Chao Dong, Yu Qiao, and Chen Change Loy. Esrgan: Enhanced super-resolution generative adversarial
networks. In ECCV Workshops, September 2018."cll 7RA]E 7]<, 'NatSR'S "Jae Woong Soh, Gu Yong Park,
Junho Jo, and Nam Ik Cho. Natural and realistic single image super-resolution with explicit natural
manifold discrimination. In CVPR, June 2019."o] 7BA]¥l 7]<, 'RankSRGAN'-S "Wenlong Zhang, Yihao Liu,
Chao Dong, and Yu Qiao. Ranksrgan: Generative adversarial networks with ranker for image super-—
resolution. In ICCV, October 2019."o] 7|AJE 7]&o|t}.

Amazon Mechanical Turk FA}F 7138 &3], &2 o] AAJo (Ours)ol wel 4= Aol 23|

= G, Fe /1% (IKC, SRMD, KGHZSSR, ESRGAN, NatSR, RankSRGAN)ol whe} Z¥w= wsid= 44<
there] B7RAE Al AlAlete] 1591 (Rankl) #8409 (Rankd)7HA] =915 B7hetes spolewf, o1 Axt 97}
A BE el dis) & oEe] Aadel we AdE asjde 9ol wdol M ¢ d Aew Pt
Ao AR A

¥ 3

DIV2KRK
PSNR SSIM  LPIPS
Integer step Tr (NN search) 2775 07772 0.3195

Learned transformations

¥ 28.42 0.7832 0.3469

Tr + Rot (Ours) 28.42 0.7854 0.3394

Tr+Rot(p=T7ands=11) 2827 07778 0.3679

Tr + Rot + Shear 28.39  0.7851  0.3402

Tr + Rot + Shear + Scale 2826  0.7855 0.3382
& 32 g5 WEke fyo mE 9 F4 wskE UEhd Blojth. & 3914 'Tr'e o]F(translation) ¥3HE
e, 'Rot'E FH(rotation) WES UERATH ol WHEI I WIS BT ARSI zINE AT
S S A9, 9 FH 9% S & F Advh AR F2 'F oS 2% "Tr+Rot (Ours) ' (p=7
and s=9)¢] 7%, B} & = v IS JFxE 'TriRot(p=7 and s=11)'9] 9o H]a] PNSR, SSIM 2
LPIPS 5ol 5% A& & & Uvk. ol&/3d WEa §7 Aol(shear), =AY (scale) WIS 3 28
Aol = 523k PNSR, SSIM, LPIPS 45< 48 & &S & F Ut}
et upel Zo], B odw o] AHAde) wE ZAE AAY s Wl ostd, thgke Frad 2INE A
g9 Ags FE&EF F de FAEE ATE 7 Jdon, 2R dagFo] AL EAY dutt 545
adAor AT ¢ Qo xR Aol g3 APEHE AT E 9 G G FES AT 5 o
o] o] AArjeEo] HIF AR HAd e TR o3 HAHEIoy, T vleiorls &4 AAE T
2 A A7) AR vt 8 2wyl Thedith. dE Eol, d9WE Vlese] A¥E wHdg ¢
e SR FREHAY, 2/EE AE A2", 2, AA, J2 59 FHeAEe] AW A tE FH
2 A% Be ZFHAY, & A48 BE deEd 9ste] dXHAY A3EyHAE H4dg 497 "
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