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Abstract

The surface moisture in the mountainous area is easy to become fog under the effects of uplift and
temperature. That will cause the drone to obtain images with uneven distribution of dense fog. In
order to solve this problem, this paper proposes a method combining color attenuation prior and
dark channel prior. Firstly, based on the color attenuation prior theory, the difference between
brightness and saturation is used as the basis for judging the haze density. Then the image is di-
vided into regions using Ostu algorithm. Secondly, according to the segmentation results, different
local atmospheric light and dark channel windows are used to calculate the dark channel value
and transmittance. Finally, the brightness enhancement process is performed on the image. The
results show that the method can effectively remove the foggy part of the image. Compared with
the dark channel prior method, the information entropy, average gradient, effective detail inten-
sity, and peak signal-to-noise ratio are increased by 1.17%, 9.01%, 11.31%, and 59.64%, respec-
tively. It provides engineering value and applicability for drone image processing.
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Figure 1. Flowchart of the improved algorithm
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Figure 2. Image segmentation results of thick fog and thin fog regions. (a) Original image; (b) Ostu segmentation results; (c)
Filtered results
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Figure 3. Comparison of dehazing results of drone images with uniform haze. (a) Original image; (b) Dark channel prior; (c)
Color attenuation prior; (d) Proposed algorithm
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Figure 4. Comparison of dehazing results of drone images with dense haze and the details. (a) Original image; (b) Dark
channel prior; (c) Color attenuation prior; (d) Proposed algorithm
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Table 1. Objective evaluation index comparison of uniform thin fog image
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Algorithm I:ﬁgg;%)i? Average gradient Eff?rf::;lesi(ti;taﬂ PSNR/dB
Original image 13.126 2.886 0.328 —
Dark channel prior 15.252 6.127 0.625 8.117
Color attenuation prior 15.078 4.061 0.589 9.694
Proposed algorithm 15.001 7.268 0.623 10.748

Table 2. Objective evaluation index comparison of uneven thick fog image
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Color attenuation prior 13.583 3.334 0.573 10.903
Proposed algorithm 14.075 6.800 0.618 16.896
Improvements (Ours over DCP) 1.17 1 9.01% 1t 11.31% * 59.64% 1

AISCTTER MRS L S HOR BT B, BRI, X TZWREAGAL S SHRKAKRERE
&, BWHEbr S T REEE MBI RNE, Wk 2 Pron. siE BB RS, XWIHER
B, ST ARSCITER B A0 S s BB I . 1A 2 TSR A PSNR #7518 T ¢S . Halo
MNEERZER R, RWIHRFR TR, JUHOZ PSNR, HLLREEIEZARTHEF] 59.64%, A W%k

DOI: 10.12677/aam.2023.121033 315 IR Esid


https://doi.org/10.12677/aam.2023.121033

T 35 1T LA IR/ B R 7 S B, S I B 22 (O ELSAIYT, S BB B Tk
5. &g

ARSCHR T — P S e S S A S AE e AR S A 1051, AT R R E AU BRI . A
FHBUE LR SE I B P BT R AU, I DL A R EAT B & X S B IR i X
R AN NS EE &, 2 BRBOR SO AR ES s axt £ % R B AT = B o5

RS TN, A SOTTENBE e T IR R ETE £ 50k R, T8
B AT RS = AN S BN AR IR TR AU, WM — @R BRI T L5 R AR A A
WiE. X T2 %P0 fabs PSNR &, A HOS BT E3R T ik 59.64%. 456 ERAERCR, 2B
ASCTTER AN A SR B I IX R AN FITH S S5 AR S X3k 25 SERR IR [RIAN  Xoh 6 2 (X dskod P
EEARETERAAT, P ERBERED REEAD EREGREEL, T EAE AL TR
ARG TRENME. ARZETEFENREORIE —ERH, KRBV O EER S IBE > =L
BN RA BRI A RAR, KA WERHABORRERTER, ke %5 )5 R R a6 B R ot
AT I

E&UH
[ [ AR 2 62(41901225) B8 BHE TR0 H (B4R 24120211 496 ).
S5 3wk

[1] ERE. WMeT NIRRT E IR G L Z R A]. MK, 2016, 45(2): 251-251.

[2] ZEWE, RV, OOE BEFRETPNERMRIITANGI R L5 7] T2, 2022, 43(1): 148-158.

[3] 5, K. BBREZSHBHITAED]. B3k, 2015, 41(2): 221-239.
https://doi.org/10.16383/j.aas.2015.c131137

[4] EEME, R, 1k, & WEBEEFEEMIER]. JHMKEER(T2EMR), 2021, 51(4): 1169-1181.
https:/doi.org/10.13229/j.cnki.jdxbgxb20200382

[51  XIX43. HIEN E 7 B8 AN AL 42 B £ FEVR D). MUAERL2EHIR, 2020, 42(16): 74-76.

[6] HEFL, BAETN, WG, flSE EES IR BN AR R 25 55 FOE R FU (], ME /R TR A4k, 2019, 24(1):
66-70. https://doi.org/10.15938/j.jhust.2019.01.011

[71 Land, E.H. (1977) The Retinex Theory of Color Vision. Scientific American, 237, 108-129.
https://doi.org/10.1038/scientificamerican1277-108

[8] Jobson, D.J., Rahman, Z. and Woodell, G.A. (1997) A Multiscale Retinex for Bridging the Gap between Color Images
and the Human Observation of Scenes. I[EEE Transactions on Image Processing, 6, 965-976.
https://doi.org/10.1109/83.597272

[9] He, K., Sun, J. and Tang, X. (2010) Single Image Haze Removal Using Dark Channel Prior. I[EEE Transactions on
Pattern Analysis and Machine Intelligence, 33, 2341-2353. https://doi.org/10.1109/TPAMI.2010.168

[10] 277, JEBREE, X152, 25, i G IRNEIE Jo G 5 5 SRl B Bult[J]. H Mok S 24k G 2ER), 2021, 59(1): 77-84.

(111 X, B, KRHE, % B TREE LA Retinex HiG 1 PRI SAIG B 2 F 70, BELER, 2015,
41(7): 1264-1273. https://doi.org/10.16383/j.aas.2015.c140748

[12] HiEpE, mE, 4PA 5, & BT RTSLRBEELR KRG Z:E]. BT R, 2017, 45(2): 346-352.

[13] Zhu, Q., Mai, J. and Shao, L. (2015) A Fast Single Image Haze Removal Algorithm Using Color Attenuation Prior.
IEEE Transactions on Image Processing, 24, 3522-3533. https://doi.org/10.1109/T1P.2015.2446191

[14] 3k, Fk— L, ERET. EFHERESGER/NERE EG L] tHENL LSRN, 2018, 54(12): 182-186.
[15] ZE5, Mmeny, Hh. R TEEIERILI N HIiE M Retinex 225 HVA[T]. THEANUG I, 2021, 38(1): 354-358.

DOI: 10.12677/aam.2023.121033 316 IR Esid


https://doi.org/10.12677/aam.2023.121033
https://doi.org/10.16383/j.aas.2015.c131137
https://doi.org/10.13229/j.cnki.jdxbgxb20200382
https://doi.org/10.15938/j.jhust.2019.01.011
https://doi.org/10.1038/scientificamerican1277-108
https://doi.org/10.1109/83.597272
https://doi.org/10.1109/TPAMI.2010.168
https://doi.org/10.16383/j.aas.2015.c140748
https://doi.org/10.1109/TIP.2015.2446191

	颜色衰减结合暗通道先验的浓雾影像去雾算法
	摘  要
	关键词
	Dehazing Algorithm for Images with Dense Haze Based on Color Attenuation Prior and Dark Channel Prior
	Abstract
	Keywords
	1. 引言
	2. 颜色衰减先验和暗通道先验原理
	2.1. 颜色衰减先验原理
	2.2. 暗通道先验去雾原理

	3. 本文改进方法
	3.1. 图像浓雾薄雾区域分割
	3.2. 采取不同暗通道窗口和大气光计算策略
	3.3. 对去雾后影像进行亮度增强

	4. 实验结果分析
	4.1. 实验环境
	4.2. 主观评价
	4.3. 客观评价

	5. 结论
	基金项目
	参考文献

