88 WHFeE=EA A264d Alw, 20219 1€ (JBE Vol. 26, No. 1, January 2021)

Yuk=% (Regular Paper)

HRE 3 8s| =22 4268 Al1E, 20219 12 (JBE Vol. 26, No. 1, January 2021)
https://doi.org/10.5909/JBE.2021.26.1.88

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

jo
J
iy
HE
2
>
>
T
o

AZE 37 7|6k AAF 2

i 1 0

Q@ Y o A A, A g

Color Noise Detection and Image Restoration for Low Illumination
Environment
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Abstract

Recently, the crime prevention and culprit identification even in a low illuminated environment by CCTV is becoming ever
more important. In a low lighting situation, CCTV applications capture images under infrared lighting since it is unobtrusive to
human eye. Although the infrared lighting leads to advantage of capturing an image with abundant fine texture information, it is
hard to capture the color information which is very essential in identifying certain objects or persons in CCTV images. In this
paper, we propose a method to acquire color information through DCGAN from an image captured by CCTV in a low lighting
environment with infrared lighting and a method to remove color noise in the acquired color image.
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Table 1. CCTV installation and capturing environment

Environment

mode Low illuminance | Normal illuminance

Lux 2.0 lux 120 lux
Exposure time 1/30s 1/120s
NIR light CCTV NIR LED X
Hot mirror On/off On
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(Gyoheak Oh et al.: Color Noise Detection and Image Restoration for Low Illumination Environment)

2! 8. DCGAN LTZET BT X &S A7 22t 24t (a) ZHAN B4 (b) Pi2pixS S5 AAE QA (c) TR DCGANS Sdff MAE At (q)
BE AP o (o) B2 oy

Fig. 8. Comparison with DCGAN algorithm and image of noise removal results (a) Near-Infrared image (b) Image created via Pix2pix (c) Image
created via modified DCGAN (d) Noise-removed image (e) Original image

© el & Aol A A%, WA Belo] Atz Qe TAIA GAL o1& doix Ay GAE AR
oI G AL FASALh olsh Yel & =FolA  HRF Moz HAND F Aotk HAW AN A
AN S Bol BAT S, AN R} A1E g 2 o 8s) Sole BAl Bh@ Fio] A ol FoiA
Wol vlal AT, 19 8 SIS A1E pizpixsh B A ghob Aol A3} 28 o] Aol HeAHA o
2 AAHA W 5 A el deld 71E FEuT e BAE AT BAS deue o 433 2Yed g
o & o]Folzl AL A & Ytk S sk 37} A7 Besh

v. d
# 1 & 8 (References)

2 =roAe $4% DCGAN < o]l Al e 2 [1] X. Guo, Y. Li, and H. Ling, “LIME: Low-Light Image Enhancement
I EAS] Z7F HAEE A A B AAZE TIA) via Illumination Map Estimation,” IEEE Transactions on Image
°§ o Og};.}OH pe ’-\H"o} 7&%% A A Hg"?j o &t olre Processing, Vol. 26, No. 2, pp- 982-993,.Feb;2017. .

‘— [2] W. Wang, C. Wei, W. Yang, J. Liu, “GLADNet: Low-Light
A3Petach B =529 AehhE S Es)] 7|20 CCTVA Enhancement Network with Global Awareness,” IEEE international



98 WFehs =5 22698 A1, 20213 1€ (JBE Vol. 26, No. 1, January 2021)
Conference on Automatic Face & Gesture Recognition, Xi’an, China, Intervention, Munich, Germany, pp. 234-241, 2015.
pp. 751-755, May, 2018. [7] T.Y.Lin, P. Dollar, R. Girshick, K. He, B. Hariharan, and S. Belongie,

[3] Y. lJiang, X. Gong, D. Liu, Y. Cheng, C. Fang, X. Shen, J. Yang, P. “Feature Pyramid Networks for Object Detection,” Proceedings of the
Zhou, and Z. Wang, “EnlightetnGAN: Deep Light Enhancement IEEE Conference on Computer Vision and Pattern Recognition
without Paired Supervision,” arXiv preprint arXiv:1906.06972, 2019. Workshops, Honolulu, Hawaii, pp. 2117-2125, 2017.

[4] A.Radford, and L. Metz, “Unsupervised Representation Learning with [8] G. Huang, Z. Liu, and L. Maaten, “Densely Connected Convolutional
Deep Convolutional Generative Adversarial Networks,” International Networks,” Proceedings of the IEEE Conference on Computer Vision
Conference on Learning Representations, Caribe Hilton, Puerto Rico, and Pattern Recognition Workshops, Honolulu, Hawaii, pp.
pp. 1-16, 2016. 4700-4708,2017.

[5] L Goodfellow, J. P. Abadie, M. Mirza, B. Xu, D. W. Farley, S. Ozair, [91 K. He, G. Gkioxari, P. Dollar, and R. Girshick, “Mask R-CNN,”

A. Courvile, Y. Bengio, “Generative Adversarial Networks,”

Proceedings of the International Conference on Neural Information

Proceedings of the IEEE Conference on Computer Vision and Pattern
Recognition Workshops, Honolulu, Hawaii, pp. 2961-2969,2017.

Processing Systems, Montreal, Canada, pp. 2672 - 2680, 2014.
[6] O. Ronneberger, P. Fischer, and T. Brox, “U-Net: Convolutional
Networks for Biomedical Image Segmentation,” International

[10] G. Oh, J. Lee, and B. Jeon, “Noise Removal in Reconstructed Color
Image by GAN for Low Light CCTV Application,” International
conference on Electronics, information, and Communication 2020,

Conference on Medical Barcelona, Spain, 2020.

Computing and Computer-Assisted

X A&

ot = =

-
- 20194 ~ BiAf : HTTCHSIL MAXY|AFEHS MARY

=]

- 20134 ~ 20194 : MFHCYSHT MAIX7 | FE{ZStD} SHAF
A

- ORCID : https://orcid.org/0000-0002-9048-6002
- FHUEO0F: oidi2id, ZElOElof, HYUSXz

()= i

of = &

- 20084 ~ 201511 : MMCiS D YIFHEHA o|ZStn}

- 20154 ~ 20174 : 0j0| HAFof AT

- 20179 ~ ®iAf : MTUCHStn MAM) | AFESS L ek SR
- ORCID : https://orcid.org/0000-0001-9172-2882

'\ v ; . - FUHZ0L: 20|EEE SUAE|, ALARKIS JH SHAE], K

o
b H:l_l_

>
m
oC
OO
0z
=
fol
i}

- 19854 : MECHet MASSR Y (SHAh)
- 19874 : MBCHstm MASS £ (MA}

- 19924 : Purdue Univ. School of Elec. ¢ (&5tEtAh

- 1993 ~ 1997 : AFVIFAL MSHE| AT A MY/ PMATY
- 1997 ~ XY TR D MAMT|SEE na

- ORCID : https://orcid.org/0000-0002-5650-2881

- FUMEO : HECY, SUAF, Sakel, MTH2




	08오교혁
	책갈피
	_Hlk60056215
	_Hlk60056019
	_Hlk53847969
	_Hlk60055947
	_Hlk60058837
	_Hlk60064548



