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Analysis and restoration research of fog polarization imaging
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Abstract. To solve the quality degradation problem of fog polarization imaging, an improved defogging method was proposed
based on physical model of atmospheric scattering and dark passage principle of polarization images. Firstly, based on
atmospheric scattering model, fog polarization imaging mechanism was analyzed and effect of atmospheric polarization on
defogging was explained. Secondly, based on edge detection operator and closing operation, sky region of fog polarization image
was obtained, and light intensity of infinity atmospheric and degree of polarization of atmospheric were estimated. At last, to solve
the existing factors in the image such as noise interference, radiation intensity information of the degraded image was restored by
modifying the degree of polarization and light intensity distribution of atmospheric. After theoretical analysis and experimental
verification, good results of foggy image restoration were achieved. The results show that the algorithm can accurately obtain the
sky region and improve the contrast and sharpness of the image, and improve the degradation of the image. Therefore, the
algorithm can effectively inhibit the degradation of the image caused by fog, and improved target detection and identification
capability of remote sensing.
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Fig. 1 Atmospheric scattering model
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Fig.2 Relationship of a and gz
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Fig.3 Relationship of a,Bz and p after using the polarizer
a—p is fixed b—p%z is fixed

2 KEHEHE

BT RISk R R 5 25 i 852 A,
p FSEIE T BE 75 AR AR O 23 DXL W X P 1
ZRAAREE . HATRHOR 23 KB J7 ik 2 AR 25
S BE G AR RS DX IR 5 B 22 57 K, 5 MR P A AE
55 ST A B €0 0 AR D532 i K s X3 v R



$40 % A4

FEARE 5 RARIR RS T 2 5y 5 523

TR 255 8800 o B % Bl A AR B8 s DA &
R PAT 3 B0 3 e A T TR 03 0 ) S B 0 B R s IX
B, S IR, 3 b Iy 1k T A Sk e s e B A R B
YRR Em , SE T S M R RS A T
2.1 HFEXRZRXIE

F st SRR (R

I, (x,y) = min  (  min >(Igi(s,t))) (9)

0;e 161,07, .0kt (s5,0) eW(x,y

A, W,y ) JE DR L (o, y) DR v B Jey 8 X 3
1,2 4 ke w 0° 2% J5 [l Ja , 5« MR 77 11 6,
AT o (0 FH A SR AGLI A 5 3 PRI 1 e,y ) HEAT 30
Geor ) SRIG R ARG I I SRR PALa TR W1 00
BRI R A XL (v, y) o SO, AR A R A5 IXBOI B fF
0, A RS KUK B 1) —AE IR 1 (%,y)

G R K S B AR BN st B AR R 22 5
R, HE— P B R i R A Xt AR (L, () =
0) 4K 1, (e, ) HORS 5 BE A KR Jr i X Ja

Fig.4 Image segmentation of sky region

a—scene 1  b—dark-channel image of scene 1 c—scene 2 d—dark-

channel image of scene 2
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Fig.5 Foggy images of different polarization directions
a—{0°polarized image b—60°polarized image c¢—120°polarized image
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Fig. 6 Sky region

Fig.7 Contrast of airlight before and after correction

a—before correction b—after correction
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Fig.8 The image after defogging
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Fig. 10 Comparison of Histogram before and after restoration
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Table 1  Quantitative comparison of different algorithms

entropy  average gradient  standard deviation
intensity image 6.1764 2.0958 21.5003
traditional algorithm  6.5974 2.7036 49.4600
adaptive filter 6.8112 3.7102 29.3653
paper algorithm 7.2278 5.2401 55.6308
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