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Abstract: In the traditional dark channel defogging algorithm, there is blocking effect in the transmittance
estimation, which is easy to cause the white edge phenomenon. At the same time, the dark channel
principle is not applicable to the bright areas such as sky and white clouds in the image, and results in

defogging image distortion. In this paper, a defogging algorithm based on multi-scale dark channel and
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adaptive tolerance is proposed, which can effectively avoid the above problems. Firstly, the rough
transmittance estimates under three windows with different sizes are calculated, and the results are fused
effectively. Then, the transmittance is refined by guided filtering to obtain a multi-scale transmittance
map with better robustness and accuracy, and the adaptive tolerance strategy is introduced to correct the
transmittance of the bright areas. Finally, the overall brightness of the defogged results is dark, so the
brightness and contrast of the defogged image are compensated. Experimental results indicate that the
information entropy increases by 0. 2 bit/symbol, the average gradient increases by 0.5, and the PSNR
increases by about 8 dB when different algorithms are used to the image without or with a small amount of

sky. For processing more and a large number of sky region images, PSNR and SSIM are improved

by about 3 dB and 0.1, respectively. The requirements of clear image details, reliable color and good

defogging effect in bright areas are better realized.
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Bk 7.589 5 20.128 1 11.3590 0.896 7 5.4219
AR 7.597 0 22.442 2 12.4102 0.874 6 3.8594

SSIM M55 BE T Fb J3E &% A8 = 4 1 %) i SF- 24 5]
QAL BUEFE [0, 1] =2 [8] {8 K 3R Ak B 5
KESEHN

FLR2MESPIEERN EAE G DR
TR 2R A KGO A SR A R B &
PSNR A3 5 R4 i, 06 B 32 58 1% e A 20 il 1145
R L AR SCRTE B4 BOR B, Ul B AL B S IS

A EZ A G B R A SCRE B 2
FHOGS HE A i, 2 T P45 T 200 3 AR X 3 A, AT kg 4k
HAE R 8 U AR R 5N 0% R AR R
A

F A ROSMEK 6 P HUE R £ T R R =
DI B0, AR SCBE vk 5 SRR L9 530k &2 D IR 2
F4 1 JE AR T 27 B AR 24, R W] Ak B 2R i A7 o

x4 5(4) BEEHEIITEM

Tab. 4

Objective evaluation for Fig. 5(4)

EREFD B /bit PSNR/dB R SSIM b BRI ] /s
SCHK[9] 7.5327 14.046 7 4.489 2 0.8413 1.8594
k[ 11] 7.3805 14.2150 2.6233 0.8838 3.6250
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Tab.5 Objective evaluation for Fig. 6(1)
e AR i B /bit PSNR/dB B SSIM b SRS ] /s
SCHRL9] 7.567 5 20.4511 2.6809 0.9381 2.1250
SCHR[11] 7.1088 20.6359 1.8159 0.9577 3.0938
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Tab. 6 Objective evaluation for Fig. 6(2)
EFH® 5 L0 /bit PSNR/dB IR SSIM A ] /s
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=R- 7.2637 15.567 5 2.1436 0.9332 3.7313
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