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Abstract

When using the prior theory of dark channel to remove fog from a single image, the minimum fil-
tering algorithm is usually used to estimate the transmittance. This algorithm directly leads to
some phenomena such as edge blur and halo, or color distortion in the sky and other regions with
large area of haze. On the basis of studying the unique performance of gradient-domain guided
filtering in keeping edge pixels, combined with the segmentation color compensation method for
sky region defogging, the above problems are solved accurately. The improved algorithm was si-
mulated and compared with other defogging algorithms. The experimental results demonstrate
that the improved algorithm is capable of accurately defogging both the objects and the sky in the
image. Additionally, the algorithm exhibits significant advantages in enhancing color details and
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handling high dynamic range distribution.
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Figure 1. The smoothed image
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Figure 2. Smoothed edge detail loss effect image
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Figure 3. Transmission filter effect diagram 1
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Figure 4. Transmission filter effect diagram 2
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Table 1. Evaluation of filtering effect of transmission image

= 1 BHREGIERERTN

FFs JEP L (EL =4 (E¥s8] AL B 5 T
1 R/METER 0.77 6.99 8.24 1.19
2 51 FUEPE 0.76 7.01 5.19 0.67
3 IS ] S8 0.80 7.20 9.23 1.23
4 Bl BRG] S UE 0.94 7.24 13.08 1.89

3.2.2. REXFAMERIL
B RMTHAER N RS F R XL 88 MG E R EENHL T, BT, T
R 22 B R LA Do ik, I Z0E SR BAT B S AR . LA P R (0 R 2 X 4
NEAT R X IE. SRR P IE . KGR E R 5 B ERGET 585, BRIR2 M AM
DX ARJE I IR ER, B ORI 1 X bR IC N R 2 X8k feJm R W R i 7 Bug R AblE, &
IERA X AR R 2R KA
NIHIBER R, REET R BUIBIEREE. @i T s RS XM E AR, DLk D
RABGRBOE R BB E RIS EG T, KB RMATHHA L.
A, A(l)> L
AL=1AI)", L>A(i)>L2 ®)
Al),  A(i)<L2

EsX 8, L1E@HH 220, L2 W EL 180, I 1% 73 B i 5 R 00k o 5 2 R AT AR I, k) R 2
SR TR 55 58 PR R A i 22 [ e

T 5 RMEEB AL EACR I, HA ] 5(a) 2 lRIR5EE, K 5(b)RRM 5 FUEB A, K 5(c)25
FUE P FE A L B R A XAy BOWL S PR 1

WA, JEHIXEMAT T RE IR, F 5 XIS RNBIE, RN XS S BB IR S8R
M DR IR A B RE SIS, AT A 1k B R e R 4 R BN S B IE AT A

DOI: 10.12677/csa.2023.139172 1744 THENUR S 5 R H


https://doi.org/10.12677/csa.2023.139172

JER E

(b)
Figure 5. Optimal compensation map of sky region
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Figure 6. Comparison of fog removal effect of large-area haze images
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Figure 7. Comparison of fog removal effects of large-area sky images
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Figure 8. Comparison of defogging effects for distant images
8. BREGEZHRILRK

Figure 9. Comparison of fog removal effect of local image in distant scene
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Table 2. Evaluation of various algorithms for fog removal
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