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Abstract: To improve the recovery ability of polarization dehazing algorithms in fog scenes, a polarization
image dehazing algorithm based on polarization optimization and atmospheric light correction is proposed.
First, according to the brightness distribution of the fog scene, the fog image was decomposed into bright
residuals and dark residuals via guided filtering. Second, to optimize the degree of polarization, the de-
grees of polarization corresponding to the bright and dark residuals were increased and decreased, respec-
tively. This optimized degree of polarization can blur the atmospheric light image. The difference value of
the degree of polarization in the residuals was used to correct the atmospheric light for ensuring its intensity
range met the atmospheric degradation model. Experiments indicated that the contrast ratio was 3. 07
times that in original hazy images after dehazing and that the entropy and standard deviation of dehazed im-
ages were increased by 9.21% and 61.86% , respectively. In environments with different concentrations
of simulated fog, the proposed algorithm achieved excellent SSIM, CIEDE2000, and PSNR values.
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Compared with the state-of-art dehazing algorithms, the effect of the proposed algorithm was obvious, and

it recovered the scene details efficiently.

Key words: image dehazing; degree of polarization optimization; blurry atmospheric light image; correct-

ness of atmosphere light; guided filter residuals
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Fig. 13 Comparison of results in hazy scenes with sky from different algorithms
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Fig. 14 Comparison of results in hazy scenes without sky region from different algorithms

scene 6

scene 7

scene 6

scene 7

(g)4K (h)PSD (i) D4

(HCAD

(j) SEDF (k) GPLF (1) Proposed

BI15 L% s i A R Bk 2

Fig. 15 Comparison of results in hazy scene in distant hazy scenes from different algorithms
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2 1 B Contrast 5 % fii % . SFDF 78 J6 K =5 X
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SR, T Contrast B W i & o 28810 5, A
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SRy TG Ml G AR SR Y 2% 55 R E I N
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Tab.1 Average objective evaluation metric on the polar-

ization dataset without reference

Method Contrast Entropy STD
FEUECS,) 24.296 2 6.6772 40.6729
GDCP 32.7557 6.3459 33.6104
AodNet 57.956 0 6.2148 41.3200
MSCNN 39.4929 6.658 3 41.1480
MBEM 156. 569 1 6.469 5 41.9411
CAD 70.777 2 6.4123 37.206 5
4K 36.498 7 6.886 3 40.4939
PSD 150. 318 9 7.109 8 59.5189
D4 49.505 4 6.4138 48.174 6
SFDF 190. 4059 6.058 4 51.907 0
GPLF 90.3910 7.0912 47.584 3
Proposed 98.894 6 7.2925 65.832 3

TEA S W IR BE 45 1 A & ULHE B 2 2 TR
(CIEDE2000 f& 5 & CIEDE) , #B 73 &b 2 45 5 4
16 s . BARLEAM S A XE LA EE b
%5 e B T A R RROE 1 & WA bR, IR AR R A
s 4 1 F 24 A A S B9 SSIM Al CIE-
DE2000 A1 PSNR,, X I B H 76 A [|] % 2 55 <38
B T 0 B 0 2 B A N E

®2 EHSRERBEE LHEDIENIER

Tab.2 Average objective evaluation metric on the polarization dataset with reference

Index GDCP AodNet MSCNN MBEM CAD

MOF 4K PSD D4

SFDF  GPLF Proposed

SSIM 0.7376 0.8281 0.8536 0.8272 0.7268 0.6982 0.8613 0.8009 0.6011 0.8127 0.8463 0.8688

Mist PSNR 11.638715.4742 17.9737 18.472412.0756 16.524 4 18.203 8 18.162 1 10.179 2 16.5756 17.8258 18.118 7

CIEDE 22.947 7 14.498 5 11.803 6 11.822 1 20.707 8 18.354 6 10.3209 11.558 8 25.128 7 11. 9258 11.2398 11.714 2

SSIM 0.7046 0.8137 0.8280 0.7979 0.7332 0.5765 0.8128 0.7806 0.7033 0.7718 0.8095 0.8327

Mediu-m

PSNR 11.284216.0537 17.9911 18.428 6 12.860 2 15.1614 16.135116.9353 12.898 0 14.381 9 17.1904 18.207 2

fog

CIEDE 23.044 314.0829 11.6755 12.253 6 19. 320 4 20.436 7 13. 860 3 13.343 319.884 7 15.231512.2499 12.0114

SSIM 0.7390 0.7810 0.7613 0.7188 0.6977 0.3754 0.7419 0.7152 0.7574 0.7158 0.7279 0.7646

Dense

PSNR 13.341316.0235 15.4191 16.0908 15. 137 212.614 7 13.7194 13.279 8 14.937 2 11.598 2 15.432 2 15.9050

fog

CIEDE 18.393 6 14.3225 14.277 9 14.570 2 16.410 6 25. 370 2 18. 303 5 18. 170 3 15. 004 0 21. 376 4 14. 886 7 13. 549 2

SSIM 0.7271 0.8076 0.8143 0.7813 0.7192 0.5500 0.8053 0.7656 0.6873 0.7667 0.7946 0.8220

Average

PSNR 12.087 515.8505 17.128 0 17.663 9 13.357 7 14.766 8 16.0194 16.1257 12.671514.185216.816 1 17.410 3

CIEDE 21.461914.3013 12.5857 12.882018.8129 21.387 2 14.161 6 14. 357 520.0058 16. 177 912.7921 12.424 9
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Fig. 16 Dehazing results of different algorithms in fog scenarios with different concentrations. The top, middle, and bot-

tom are mist, medium fog, and dense fog scenes
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