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Polarization defogging method for color image based on

automatic estimation of global parameters

Dai Qingging,Fan Zhiguo,Song Qiang,Chen Yue
(Hefei University of Technology. College of Computer and Information, Hefei 230000,China)

Abstract: In the foggy environment, the image quality is degraded due to scattering of light by
atmospheric particles. For the image degradation under haze and other weather conditions, a
global image polarization defogging method based on automatic parameter estimation was pro-
posed. Using three polarization images of different angles, the degree of polarization of atmos-
pheric light and atmospheric light at infinity was automatically estimated, and the image after
defogging was obtained based on the atmospheric scattering model. The corresponding parame-
ters were calculated from the three RGB color channels, making the algorithm suitable for the
color field. Firstly, the dark channel method was used to estimate atmospheric light and trans-
mission at infinity, and the transmission map was optimized by guided filtering. Then the global
search method was used to estimate the degree of polarization of atmospheric light based on the
non-correlation between atmospheric light and target light. Finally, clear target images were re-
covered from the atmospheric scattering model and enhanced using logarithmic transformation.

This method can get clear defogging images under hazy weather, and in thick fog weather, the
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information entropy of defogged images is increased by about 21%, the average gradient is in-

creased by about 2 times, and the standard deviation is increased by about 12%. Experimental

results show that the proposed method can solve the problem of poor estimation parameters of

artificial framing, improve the sharpness and contrast of the restored target image, and can be

used for target detection and recognition of color images.
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Fig. 2 Flow chart of method
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Fig. 4 Transmission rate before and after guided filtering

and its corresponding de-fogging results
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Fig. 5 Different v values with different image

enhancement results
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Fig. 6 Experimental overall equipment (left) and

scene (right)
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Table 1 Quantitative comparison of de-fogging results of Schechner’s method and

present method in misty and dense fog weathers
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Table 2 Quantitative comparison of de-fogging results by He’s method and

present method with or without sky region

&l 9(a) K9 (b 9 (o B9 (D B 9(e) 9 D &9 (2 K9 (h)

15 B 12.750 38 14.272 36 16.72589 17.007 38 12.599 48 16.061 38 13.193 56  16.388 57
S35 6 1.712 79 3.559 987  9.843 407 13.383 38  1.478 408 6.842 758 5.763 945 12.659 89
SHEEBREE 16.306 72 32.696 16 102,946 2 134.6125  14.256 54  65.601 99  56.098 42 119.076

b 2 19.641 67  23.559 02  62.454 13 68.261 46  29.136 32 51.484 21  61.523 37  69.468 58

2212-2220.
5 23T [2] SCHECHNER Y Y. NARASIMHAN S G, Nayar S

[1] GAO Jun, BI Ran, ZHAO Lujian, et al. Global opti-
mal reconstruction of fog images using polarization
information [ J] . Optics Precision Engineering,

2017,25(8) . 2212-2220.

. K HE, BOGRAE S FR R IR B 1 E R EA

SR EMLI] % 7/, 2017, 25(8):

K. Instant dehazing of images using polarization[ ] ].
Proceedings of the 2001 IEEE Computer Society Con-
ference, 2001, 1. 1-325-1-332.

[3] SCHECHNER Y Y, NARASIMHAN S G, NAYAR
S K. Polarization-based vision through haze[J]. Ap-
plied Optics, 2003, 42(3); 511-525.



MG 2018,39(4)

RIS %5 2R S8 B Sl R G B G R Ik 5 55 i

¢ 517

(4]

(6]

[7]

(8]

(9]

HE K, SUN J, TANG X. Single image haze removal
using dark channel prior[J]. IEEE Transactions on
Pattern Analysis & Machine Intelligence, 2011, 33
(12):2341-2353. .

CANTOR A . Optics of the atmosphere: scattering
by molecules and particles [ J ]. TEEE Journal of
Quantum Electronics, 1977, 24 (7).779-779.

HE K, SUN J, TANG X. Guided image filtering
[J]. IEEE Transactions on Pattern Analysis & Ma-
chine Intelligence, 2013, 35(6):1397-1409.

CHEN Weibin, GU Peifu. Representation and appli-
cation of polarized Stokes column matrix [J] . Optical
Instrument: 2004, 26(2) . 42-46.

MR T, RS k. R ot Stokes 31 4 B 3 78 I B
[J]. S 3% .2004, 26(2) . 42-46

ZHAO LuJian, GAO Jun, Bi Ran. et al. Polarimetric
defog method based on maximum and minimum in-
tensity images [ J | . Journal of Applied Optics, 2017,
38(3) :415-420.

BRE, . BERLAEL ST R K AR /D O R B R
W Pk 25 25 O ik [T ). B e 2%, 2017, 38(3):
415-420.

QU Y., ZOU Z. Non-sky polarization-based dehazing

algorithm for non-specular objects using polarization

[10]

[11]

[12]

difference and global scene feature[J]. Optics Ex-
press, 2017, 25(21):25004

ZHOU Yuwei, CHEN Qiang, SUN Quansen, et al.
Enhancement of remote sensing images based on the
principle of dark channels and bilateral filtering [J] .
Chinese Journal of Image Graphics, 2014, 19 (2):
313-321.

JETR B, MRk, PMVECER S 456 I E R XUH
B R LT ] T E R EDE 4R, 2014,
19(2).313-321.

CHEN Shuzhen, REN Zhanguang, LIAN Qiusheng.
A single image de-fogging algorithm based on im-
proved dark channel and guided filtering [J]. Journal
of Automation, 2016, 42(3):455-465.

FRA 0T AR 7 )7 SRR AR, T 0 I S A i
BB AR 2 Rk ]. A gk, 2016, 42
(3):455-465.

WANG Xin, SUN Yingying. LI Yingfang. Research
on fast fogging algorithm for image and video []J].
Image Science and Photochemistry, 2016, 34 (1).
82-87.

EWT, INVEEAE, ARG, BRI Y PR 2 55 Sk
WroEll]. R 506, 2016, 34(1):82-87.



