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Abstract

The outdoor images taken under the weather conditions such as fog and haze will result in degra-
dation of contrast and color distortion. Due to the absorption and scattering of suspended par-
ticles, this degradation seriously affects the development of outdoor vision system. At present,
there are few researches on image restoration for haze with uneven illumination. And the haze at
night has the characteristics of low overall brightness, uneven illumination, color cast and noise.
It’s difficult to dehaze. In this paper, a fusion based haze day image restoration framework is pro-
posed based on the characteristics of haze day images (uneven illumination, low brightness, and
blurred details). A new brightness adjustment curve is proposed for uneven illumination and low
overall brightness. In order to ensure the enhancement of brightness and avoid exposure, the light
map is generated. In detail, the light color of the object is relatively bright in the shallow depth of
field; that is, the saturation is higher, but the brightness is low. With the increase of the depth of
field, the fog increases, but the saturation decreases. Based on this, we derive a new transmission
graph estimation method and generate detail maps. In the process of merging the above two im-
ages, three weights are used (the weight of the brightness, the weight of saturation, the weight of
the saliency) to ensure that the better part of each image can be retained and the effect of fog re-
moval can be achieved.
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Flgure 1. This article algorithm flow chart
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Figure 2. Generation detail image intermediate results
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Figure 3. Results using one weight map
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Figure 4. This algorithm results and intermediate process
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Figure 5. Comparison with other algorithm
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Table 1. Comparison with the NESS values of results
= 1. EELERE NESS ExJtE

Pei Zhang Li Zhao Our’s

Bridge 0.7034 0.8234 0.8151 0.8255 0.8403
Street 0.6747 0.7345 0.7587 0.8084 0.8799
Bus 0.7448 0.7614 0.7953 0.8829 0.8593
Pavilion 0.6532 0.7807 0.8201 0.8917 0.8709
Lane 0.6712 0.7079 0.8382 0.8668 0.8812
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Table 2. Comparison with the EVA values of results
2. EELERM EVA EXTEE

Pei Zhang Li Zhao Our’s

Bridge 72.95 81.34 82.29 82.55 84.03
Street 68.41 74.15 79.37 85.84 89.45
Bus 73.25 75.84 77.53 82.29 84.93
Pavilion 67.37 79.13 81.31 89.17 87.09
Lane 66.59 74.29 83.82 80.18 86.12

Table 3. Comparison with the NIQE values of results
% 3. XELERE NIQE ExTtE

Pei Zhang Li Zhao Our’s

Bridge 4.7862 4.5234 4.2151 3.9525 3.9403
Street 5.7475 5.1345 5.0587 4.8084 4.5799
Bus 4.2491 3.7614 3.7953 3.1829 3.0532
Pavilion 3.6532 3.0817 2.8201 2.8917 2.9709
Lane 4.6712 4.2794 3.8582 3.4668 3.0812

5. B4

ASCE SRR 5 R IEG R R, ARLIE 55 R BR EBRs m A8 T 28 TRl R TR) 55 R B R R R
HEZE . ASCHBAMOAMFENAFRBEC T L 5, RIEREEGREASS R, Skt
W R T, RN SIS AL R PRIESTAR AN 28 4R I BT AT ik 3=, IR
EEGA SRR G THEER, MREEREMBER. ERB sy, IR P77 T i
NS e A AP SRRV €

(B, S S8 R A SO A T P I A I S HE R e B e v (1, e BB BB A 5
SRR G AAMECIRAR I BSCRA R IR B . 23 — € 1) Halo LG . 5 R R] MR AE Y6
AL AL A J Ak 22 AR R, ASCAE P AR S A TH D7 VA T 2 R AL TRATTREAE BLJS I BIF 7E rh ) iz e
e AT o

SE

[1] Pei, S.C. and Lee, T.Y. (2012) Nighttime Haze Removal Using Color Transfer Pre-Processing and Dark Channel Prior.
Proceedings of the IEEE International Conference on Image Processing, Orlando, 30 September-3 October 2012,
957-960.

[2] He, K., Sun, J. and Tang, X. (2011) Single Image Haze Removal Using Dark Channel Prior. [EEE Transactions on
Pattern Analysis and Machine Intelligence, 33, 2341-2353. https://doi.org/10.1109/TPAMI.2010.168

[31 Zhang, J., Cao, Y. and Wang, Z. (2014) Nighttime Haze Removal Based on a New Imaging Model. Proceedings of the
IEEE International Conference on Image Processing, Paris, 15-19 June 2014, 4557-4561.

[4] Land, E.H. and McCann, J.J. (1971) Lightness and Retinex Theory. Journal of the Optical Society of America, 61,
1-11. https://doi.org/10.1364/JOSA.61.000001

[5] Li Y., Tan, R.T. and Brown, M.S. (2015) Nighttime Haze Removal with Glow and Multiple Light Colors. Proceed-
ings of the IEEE International Conference on Computer Vision, Santiago, 11-18 December 2015, 226-234.

[6] Li, Y. and Brown, M. (2014) Single Image Layer Separation Using Relative Smoothness. Proceedings of the IEEE

DOI: 10.12677/csa.2018.85089 807 R HLURLE 5 R


https://doi.org/10.12677/csa.2018.85089
https://doi.org/10.1109/TPAMI.2010.168
https://doi.org/10.1364/JOSA.61.000001

Conference on Computer Vision and Pattern Recognition, Columbus, 23-28 June 2014, 2752-2759.

[71 Park, D., Han, D.K. and Ko, H. (2016) Nighttime Image Dehazing with Local Atmospheric Light and Weighted En-
tropy. IEEE International Conference on Image Processing, 25-28 September 2016, 2261-2265.

[8] He, K., Sun, J. and Tang, X. (2013) Guided Image Filtering. IEEE Transactions on Pattern Analysis & Machine Intel-
ligence, 35, 1397-1409. https://doi.org/10.1109/TPAMI.2012.213

[91 Zhao, J., Feng, H., Xu, Z., et al. (2013) Detail Enhanced Multi-Source Fusion Using Visual Weight Map Extraction
Based on Multi Scale Edge Preserving Decomposition. Optics Communications, 287, 45-52.

[10] Jiub, &EH, =0 5 EFOURMTHRIE BB EZD]. BTk, 2016, 44(11): 2569-2575.

[11] Chen, G.H., Yang, C.L. and Xie, S.L. (2007) Gradient-Base Structural Similarity for Image Quality Assessment. /[EEE
International Conference on Image Processing, 2, 2.

[12] Ni, J. (2009) Image Sharpness Function Based on Edge Feature. Proceedings of SPIE, The International Society for
Optical Engineering, 7513, 75131A-75131A-6.

[13] Mittal, A., Soundararajan, R. and Bovik, A.C. (2013) Making a Completely Blind Image Quality Analyzer. IEEE on
Signal Processing Letters, 22,209-212. https://doi.org/10.1109/LSP.2012.2227726

[14] Mittal, A., Moorthy, A.K. and Bovik, A.C. (2012) No-Reference Image Quality Assessment in the Spatial Domain.
IEEE Transactions on Image Processing, 21, No. 12. https://doi.org/10.1109/TTP.2012.2214050

Hans )X
SIS R PR 2

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THIFIRHEESE: [ISSN], HAWITI ISSN: 2161-8801, RIAI A
2. FTHEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BT

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: csa@hanspub.org

DOI: 10.12677/csa.2018.85089 808 R HLURLE 5 R


https://doi.org/10.12677/csa.2018.85089
https://doi.org/10.1109/TPAMI.2012.213
https://doi.org/10.1109/LSP.2012.2227726
https://doi.org/10.1109/TIP.2012.2214050
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Research of Nighttime Image Dehazing by Fusion
	Abstract
	Keywords
	基于融合的夜间去雾算法研究
	摘  要
	关键词
	1. 引言
	2. 光学模型
	3. 去雾算法
	3.1. 算法框架
	3.2. 输入图像生成
	3.2.1. 亮度图生成
	3.2.2. 细节图生成

	3.3. 权重图
	融合


	4. 实验结果与分析
	4.1. 本文算法结果
	4.2. 主观评价分析
	4.3. 客观评价分析

	5. 总结
	参考文献

