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Corrector-Attention Network
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Abstract

In this paper, we propose a super resolution network for raw sensor image which data size is lower comparatively to RGB
image. But the actual capabilities of raw image super resolution depends on color correction because its absent of camera post
processing that leads to unintended result having different white balance, saturation, etc. Thus, we introduce novel color corrector
attention network by adopting the idea of precedent raw super resolution research, and tune to the our faced problem from data
specification. The result is not superior to former researches but shows decent output on certain performance matrix. In the same
time, we encounter new challenging problem of unexpected shadowing artifact around image objects that cause performance
declination despite its good result overall. This problem remains a task to be solved in the future research.
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Fig. 1. (a) Bayer color filter array pattern (b) An example of raw sensor image™®
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Fig. 3. Proposed Corrector-Attention Network (CA-Net) architecture for raw sensor data
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Fig. 4. Proposed color corrector module
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Table 1. Performance matric table shows precedent raw sensor images SR results. And comparing performance metric between with and without

color collector module.

4X 8X
Model Test data PSNR SSIM PSNR SSIM
without_color_collector SR-RAW 22.06 0.8433 21.99 0.7939
with_color_collector SR-RAW 23.05 0.8352 22.61 0.7768
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Fig. 5. First line is ground truth HR RGB images, below is output x4 SR RGB images from out network
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Fig. 6. Unintended shadowing artifact around of objects on our SR
RGB image

F 194 Be AAY A B BEe AHshe AT
PSNROA 4X, 8X =AY BF =2 A5S Yel At
WA, SSIM> 2.3]2] A B EEo] e 7ol A4
HY BES AMESHA ¥e AR Ax57F UA YeEs
A& Fspsith oA Ayt dehde ol A4 BA
BE5S AXWA 87 (brightness)’F 2 EAY U EY
7}

ZOIARA 4% o mA7} B (blurring)H = o]
o2 FAHCh S SSIME] 435 Zol7} #v]shel
2

the vlaste e Ao dde Fe

v.d E

FAME 29 A4 G4 9Y JPoR B
z3 435 VIEYAE AXT olF AP
A ogz\l-.% 2l RGB o:l/\l-;{eq LﬂE 93 o} ]’H
FeRES 37 fske] A 1Y BEE A
o w4
£ Slsioith oel & @U‘OHH Rds 53 =9
A3Eo] ground truthq! 284 = RGBYAF} B
sto] A B Kd o) /‘F%ﬂ; B8t dF B
(brightness)7} ©2F4 AA A Q1 A 7to] Th2 A Hol= A
7F dAstl ot ofell tigh A9lS Foh i Bk =
Zatach a3k AA WA BE AR Al PSNR AS A%
7} BRI SSIM AE7} O WA ek ol f5 e
A Raginh 25 ATl ol F AL 2 W

o2 A7E AYsaA Ak

net

£
o

]
S

rlr r_&

L o b

o S

Al

il

-'@H

°
2
A
o
9\:}\ o]E ET/HE /\H}\]- E;ﬂ =R= o]
s}
A}
o

(

l
!

of

Z o oof o

El of FE.

#1E

8l (References)

[1] (2022) NITRE. [Online]. Available: https://data.vision.ee.ethz.ch/
cvl/ntire22/

[2] Q. Yuan, L. Zhang, and H. Shen, “Regional Spatially Adaptive Total
Variation Super-Resolution With Spatial Information Filtering and
Clustering,” IEEE Transactions on Image Processing, vol. 22, no. 6,
pp.2327-2342, 2013.
doi: https://doi.org/10.1109/TIP.2013.2251648

[3] J. Mairal, F. Bach, J. Ponce, G. Sapiro, and A. Zisserman, "Non-local
sparse models for image restoration," IEEE International Conference
on Computer Vision (ICCV), pp.2272-2279, 2009.
doi: https://doi.org/10.1109/ICCV.2009.5459452

[4] Z.Wang,D. Liu, J. Yang, W. Han, and T. Huang, "Deep Networks for
Image Super-Resolution with Sparse Prior,"IEEE International
Conference on Computer Vision (ICCV), pp.370-378, 2015.
doi: https://doi.org/10.1109/ICCV.2015.50

[S] C. Dong, C. C. Loy, K. He, and X. Tang, "Learning a Deep
Convolutional Network for Image Super-Resolution," European
Conference on Computer Vision (ECCV), pp.184-199, 2014.
doi: https://doi.org/10.1007/978-3-319-10593-2_13

[6] C. Dong, C. C. Loy, K. He, and X. Tang, "Image Super-Resolution
Using Deep Convolutional Networks," IEEE Transactions on Pattern
Analysis and Machine Intelligence, vol. 38, no. 2, pp.295-307, 2016.
doi: https://doi.org/10.48550/arXiv.1501.00092

[7] 1. Kim, J. K. Lee, and K. M. Lee, "Accurate Image Super-Resolution
Using Very Deep Convolutional Networks," IEEE Conference on
Computer Vision and Pattern Recognition (CVPR), pp.1646-1654,
2016.
doi: https://doi.org/10.48550/arXiv.1511.04587

[8] K.He, X.Zhang, S. Ren, and J. Sun. "Deep residual learning for image
recognition," IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), pp.770-778, 2016.
doi: https://doi.org/10.48550/arXiv.1512.03385

[9] J.Kim, J. K. Lee, and K. M. Lee, "Deeply-Recursive Convolutional
Network for Image Super-Resolution," IEEE Conference on Computer
Vision and Pattern Recognition (CVPR), pp.1637-1645, 2016.
doi: https://doi.org/10.48550/arXiv.1511.04491

[10] X.-J. Mao, C. Shen, and Y. Yang, "Image Restoration Using
Convolutional Auto-encoders with Symmetric Skip Connections," A
journal extension of the version at arXiv:1603.09056, 2016.
doi: https://doi.org/10.48550/arXiv.1606.08921

[11] C.Ledig, L. Theis, F. Huszar, J. Caballero, A. Cunningham, A. Acosta,
A. Aitken, A. Tejani, J. Totz, Z. Wang, and W. Shi, "Photo-Realistic
Single Image Super-Resolution Using a Generative Adversarial
Network," IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), pp.105-114, 2017.
doi: https://doi.org/10.48550/arXiv.1609.04802

[12] G.Huang, Z. Liu, L. Maaten and K. Weinberger, "Densely Connected
Convolutional Networks," IEEE Conference on Computer Vision and
Pattern Recognition (CVPR), pp.4700-4708, 2018.
doi: https://doi.org/10.48550/arXiv.1608.06993

[13] T. Tong, G. Li, X. Liu, and Q. Gao, "Image Super-Resolution Using



[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Dense Skip Connections," IEEE International Conference on
Computer Vision (ICCV), pp.4809-4817, 2017.

doi: https://doi.org/10.1109/ICCV.2017.514

S. Anwar, and N. Barnes, "Densely Residual Laplacian Super-
Resolution," IEEE Transactions on Pattern Analysis and Machine
Intelligence, vol. 44, no. 3, pp.1192 - 1204, 2022.

doi: https://doi.org/10.48550/arXiv.1906.12021

A. Vaswani, N. Shazeer, N. Parmar, J. Uszkoreit, L. Jones, A. Gomez,
L. Kaiser, and I. Polosukhin. "Attention is all you need," Advances in
Neural Information Processing Systems(NeurIPS), 2017.

Y. Zhang, K. Li, K. Li, L. Wang, B. Zhong, and Y. Fu, "Image
Super-Resolution Using Very Deep Residual Channel Attention
Networks," European conference on computer vision (ECCV),
pp.286-301, 2018.

doi: https://doi.org/10.48550/arXiv.1807.02758

T. Dai, J. Cai, Y. Zhang, S. Xia, and L. Zhang, "Second-Order
Attention Network for Single Image Super-Resolution," IEEE
Conference on Computer Vision and Pattern Recognition (CVPR),
pp.11057-11066, 2019.

doi: https://doi.org/10.1109/CVPR.2019.01132

B. Niu, W. Wen, W. Ren, X. Zhang, L. Yang, S. Wang, K. Zhang, X.
Cao, and H. Shen, "Single Image Super-Resolution via a Holistic
Attention Network," European Conference on Computer Vision
(ECCV), pp.191-207, 2020.

doi: https://doi.org/10.48550/arXiv.2008.08767

Y. Mei, Y. Fan, Y. Zhou, L. Huang, T. Huang, and H. Shi, "Image
Super-Resolution with Cross-Scale Non-Local ~Attention and
Exhaustive Self-Exemplars Mining," IEEE Conference on Computer
Vision and Pattern Recognition (CVPR), pp.5690-5699, 2020.

doi: https://doi.org/10.48550/arXiv.2006.01424

W. Shi, J. Caballero, F. Huszar, J. Totz, A. P. Aitken, R. Bishop, D.
Rueckert, and Z. Wang, "Real-Time Single Image and Video
Super-Resolution Using an Efficient Sub-Pixel Convolutional Neural
Network," IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), pp.1874-1883, 2016.

doi: https://doi.org/10.48550/arXiv.1609.05158

C. Dong, C. C. Loy, and X. Tang, "Accelerating the Super-Resolution
Convolutional Neural Network," European Conference on Computer
Vision (ECCV) pp.391-407, 2016.

doi: https://doi.org/10.48550/arXiv.1608.00367

W. Lai, J. Huang, N. Ahuja, and M. Yang, "Deep Laplacian Pyramid
Networks for Fast and Accurate Super-Resolution," IEEE Conference

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

(31]

WE3ske =52 A28d #1135, 20239 1€ (JBE Vol.28, No.1, January 2023)

on Computer Vision and Pattern Recognition (CVPR), pp.624-632,
2017.

doi: https://doi.org/10.48550/arXiv.1704.03915

Y. Tai, J. Yang, X. Liu, and C. Xu, "MemNet: A Persistent Memory
Network for Image Restoration," IEEE International Conference on
Computer Vision (ICCV), pp.4549-4557, 2017.

doi: https://doi.org/10.48550/arXiv.1708.02209

W. Han, S. Chang, D. Liu, M. Yu, M. Witbrock, and T. S. Huang,
"Image Super-Resolution via Dual-State Recurrent Networks," IEEE
Conference on Computer Vision and Pattern Recognition (CVPR),
pp.1654-1663, 2018.

doi: https://doi.org/10.48550/arXiv.1805.02704

M. Haris, G. Shakhnarovich, and N. Ukita, "Deep Back-Projection
Networks for Super-Resolution," IEEE Conference on Computer
Vision and Pattern Recognition (CVPR), pp.1654-1663, 2018.

doi: https://doi.org/10.48550/arXiv.1803.02735

Z. 14, J. Yang, Z. Liu, X. Yang, G. Jeon, and W. Wu, "Feedback
Network for Image Super-Resolution," IEEE Conference on Computer
Vision and Pattern Recognition (CVPR), pp.3862-3871, 2019.

doi: https://doi.org/10.48550/arXiv.1903.09814

X. C. Zhang, Q. Chen, R. Ng, and V. Koltun, "Zoom to Learn, Learn to
Zoom," IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), pp.3757-3765, 2019.

doi: https://doi.org/10.48550/arXiv.1905.05169

X. Xu, Y. Ma, W. Sun, and M.-H. Yang, "Exploiting Raw Images for
Real-Scene Super-Resolution," IEEE Transactions on Pattern Analysis
and Machine Intelligence, vol. 44, no. 1, pp.1905-1921, 2022.

doi: https://doi.org/10.48550/arXiv.2102.01579

Y. Lee and K. Hirakawa, "Lossless White Balance for Improved
Lossless CFA Image and Video Compression," IEEE Transactions on
Image Processing, vol. 31, pp.3309-3321, 2022.

doi: https://doi.org/10.48550/arXiv.2009.09137

G. D. Evangelidis, and E. Z. Psarakis, "Parametric Image Alignment
Using Enhanced Correlation Coefficient Maximization," IEEE
Transactions on Pattern Analysis and Machine Intelligence, vol. 30, no.
10, pp. 1858-1865, 2008.

doi: https://doi.org/10.1109/TPAMI.2008.113

Xu, Xuan, and Xin Li. "Scan: Spatial color attention networks for real
single image super-resolution." IEEE Conference on Computer Vision
and Pattern Recognition Workshop (CVPRW), 2019.

doi: https://doi.org/10.1109/CVPRW.2019.00254



Aukg 9] 291 Y ofdld UIEQAS o] & 2 AA G} Zaldst 7W
(Paul Shin et al.: Raw Sensor Single Image Super Resolution Using Color Corrector-Attention Network)

AN A AN

99

Mout 2

- 202044 3 ~ FHA : MBS | SIS D ADIEN|UXIA|ARSS I MAIRY
- 20213 118 ~ Sxf : @3H0IXLTF} AZEY 0 AX[L{0]
- ORCID : https://orcid.org/0000-0002-0009-8832

- ZMAIE0} : Computer VisionZFE| H|H, Recommender SystemF=& A|AE]

Z ef &
- 20204 2¢ : MS1sly|atfsiu M| HEEs SEA
= 4 - 20204 23 ~ 20224 8 : MSWS (&St M7 |ME ISt MALY
s - 20204 53 ~ A : LGHA}
- FEE0F: HFH HIN, A4k X2, 7| s

o of

- 20174 9 : O|= University of California, San Diego X7|ZFE{Zst1}t SSHEA}

- 20174 ~ 20184 : O|= University of California, Los Angeles Postdoctoral Fellow
- 20184 ~ SXf : ME2TEh|&tHet Zmg

- ORCID : https://orcid.org/0000-0002-3439-5042

- FRAZOF: HFE HIH, 71A &&




	07신바울
	책갈피
	_Hlk92621530



