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A Haze Elimination Method Based on Hierarchical Noise Reduction

1 2*
Yong-Joon Lee’, Seok-Woo Jang
"Department of Hacking Security, Far East University
’Department of Software, Anyang University

2 o opFd Ao glo] ALY AL FFNAM EFHe 2 A2 v, = WS Z2 A4 7HY EA
FHoE QIS pdo] FFE Bol wenth 2 =2ollAe wotasl A FAolA doft A diEske A7t
23 92 ASAY 5 F4 7S 7IReR A A7she A2 e AR £ =2olAe WA oA
Ad zatolo] 7] AT dolgoA Aoz FBAE MeE et Id o, oMl SHAHEE AR
08 A=E A8 ASHor 52 HaToan Fdol £°‘51 MNE Hoh avpd o A7t 49 2=
£ =2olM et 71¥e] dgEe 28 IFo=RE ASHR] FF S4E 7INeR U 9 AJAsH AARH
€ A< EoEn. B =20A AdE ASHA A2 F4 71N P AA 7H2 AvE A £, 9439 3
A, A2 Mz A, 83 CCTV 9449 we 34 9 Al 53 22 94 A2 2 3= A% dF Sle
" ZoflA i 785 AgE Aoz ZigidEnh

Abstract Color images captured in natural-environmental outdoors without any restrictions are greatly
affected by various weather conditions, such as rain, snow, and fog. So, in this research, we developed
a method to robustly remove the foggy region representing the poor weather conditions in the captured
color image based on the hierarchical noise reduction technique. In particular, we first found the
optimal number of clusters in the delivery data of the dark channel prior method. Then, the foggy region
in the image was more effectively removed by hierarchically reducing the corresponding noise by
applying different intensities to each cluster that we developed. In effect, the results of this noise
reduction showed that the developed method was robust under various types of color images. So, the
hierarchical noise reduction-based fog removal method of this study is expected to be useful in fields
related to image processing and shape recognition, such as smart autonomous driving, image quality

improvement, car license plate identification, and fast search and indexing of CCTV images.
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Fig. 1. Overall flow of the suggested method
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