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A Far and Near Scene Fusion Defogging Algorithm
Based on the Prior of Dark-Light Channel

GAO Tao, LIU Mengni, CHEN Ting, WANG Songtao, JIANG Shuo
(School of Information Engineering, Chang’an University, Xi’an 710000, China)

Abstract: A far and near scene fusion defogging algorithm based on the prior of dark-light
channel is proposed to solve the problem that traditional dark channel is not suitable for large sky
area and it is easy to cause the distortion of dehazed image. Firstly, an improved two-dimensional
Otsu image segmentation algorithm is utilized to mix the dark channels in the close and distant
areas, and the adaptive adjustment parameters of the mixed dark channels are calculated based on
the optimal objective quality evaluation index for the close and distant areas. Secondly, aiming at
the problem that atmospheric light is not uniform and constant in real physical scenes, a dark-
light channel fusion model is established to calculate the atmospheric light map. Furthermore, in
order to improve processing speed, the grayscale image corresponding to the original image is
selected as a guide image to refine the transmittance image without reducing restoration quality.
Finally, the brightness/colour compensation model based on visual perception is used for image
correction to improve the contrast and colour saturation of the restored image. Experimental
results show that the proposed algorithm achieves the best results from both subjective and

objective perspectives, in which the objective index PSNR is 24.04% higher than that of He’s
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algorithm on average. It is concluded that the image recovered by the proposed algorithm is

clearer, with more obvious details and structure, and is more suitable for human eyes to observe,

which verifies the effectiveness of the algorithm.

Keywords: image defogging; image segmentation; mixed dark channel; light channel;

image correction
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Fig. 1 A flow chart of the improved two-dimensional Otsu algorithm
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Fig. 3 A comparison of traditional and mixed dark channels
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Table 1 Objective evaluation results on the first group of

dehazed images based on five defogging algorithms

g WREL A W
A ABUE M /B

Tarel 0.699 6 0.821 9 13.277 5 7.424 0

He 0. 740 4 0.836 8 15.112 7 7.416 3

Tufail 0.384 8 0.474 9 9.892 5 6.670 0

Xie 0.618 8 0.687 3 12.427 5 7.292 6

V. Ng'8 0.795 4 0.882 8 16.918 1 7.563 7

K2 HFLABBRATOMZIFHEEIFTEHENL
FER
Table 2 Objective evaluation results on the second group of

dehazed images based on five defogging algorithms

- 38 FH T 4tk - lil'%ﬁ ey
Eig i AL fEWRL/dB

Tarel 0.7495  0.8135 13.2484 7.5317

He 0.7326  0.7487 11.037 3  7.520 6

Tufail 0.2473  0.2682  6.0047 6.6269

Xie 0.6384 0.5392  8.5916 7.3426

PN'q 0.7849  0.8182 13.7058 7.5865

A3 HFIMAREATOIMZIFHEEIFTEHENL
TR R
Table 3 Objective evaluation results on the third group of

dehazed images based on five defogging algorithms

18 5 4 14 lE3
- FH 5 ] EAE. = e

Eizk 14 HIRLE  fHWRH/dB
Tarel 0.7055  0.8420 16.0496  7.389 3
He 0.6941  0.7652 10.444 2 7.2419
Tufail ~ 0.2912  0.3646  6.8214 6.8116
Xie 0.6628  0.5236  9.0046 7.2836
73 0.7780  0.8723 16.3206 7.6805
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Table 4 Objective evaluation results on the fourth group of

dehazed images based on five defogging algorithms

- ﬂﬁfﬁ?ﬁiﬁ 254y ) {%ﬂa = B
EiR 1 MALE  (EMk/dB
Tarel 0.775 2 0.862 0 16.570 6 7.413 8
He 0.743 9 0. 868 1 16.376 8 7.351 4
Tufail 0.286 1 0. 300 4 7.810 0 6.443 7
Xie 0.662 1 0.568 2 10.094 7 7.041 6
V. Ny'8 0.787 8 0.875 3 16. 996 3 7.495 4
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