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Remote Sensing Image Defogging Based on Dark Channel Prior
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Abstract Aiming at solving the problems of remote sensing images with poor clarity, contrast and color fidelity in
foggy weathers, a rapid defogging method using dark channel prior is proposed based on the characteristics of large
amount of data, small changes in depth and almost no area of the sky. To ensure the performance of defogging, the
dark channel image is obtained by calculating the minimum value of r, g, b channels. It significantly reduces the
complexity and avoids heavy computation. Experimental results demonstrate that the improved algorithm can remove
the haze effectively. It can enhance the definition and color of hazy degraded image, and the processing time is 2% of
the original method. The proposed algorithm can satisfy the requirement of realtime remote sensing image
processing.

Key words remote sensing; defogging; dark-channel prior; real-time processing

OCIS codes 280.1310 ;100.2000; 100.2980; 100.3020

b ~ Y
b b A} A} Y
[1-2]
o b
b b
: 2016-08-22; : 2016-10-29
(61503360)
(1991—), s , E-mail: daisb1991@163. com
(1981—). , s ,

» E-mail; xwciomp@126. com

0328002-1



[3-4]

[5] .
’ :1) . o
’ ’ [3] 5
2) , o ,
. [5] ‘He
’ o 1) Ll
; [7] i
s , (FPGA) R
2% b b
2
——McCartney Le-10]
McCartney
I(x) ::](JOI(I)‘+u4[1**t(I)], (@)
X 51(1) ’ I ;](1>
’ ] ;Z‘(I) D
?A ’ °
J ()it (x) , ; A[]*t(l‘)]
(D s 1 J.A ¢, @) 1 .J LA
t . ’ ’
3
He 2]
’ O’ o ]’
J dark ::Inﬁl[ min J[(y)]’ 2)
Y€ () Lo (g b}
J dark Ne r.g.b ,Q(x) x R

0328002-2



[11-13]

4
. . N [2]
. [15] ,
, , r.g.b
I,
T () = minl I'x), e I, (3)
ce{r.g.b}
x B o
(2], . . .
o [235,
2457, 245,
4.1
b b A b
t , r.g.b s
min I‘'(x) = t(x) min J(x) + [1 — [(l‘)]Ao 4)
ce{r,g,b} ce{r,g,b}
) ]dark O
Jax = min J(x) =0, (5)
c€{r.g.b)
AFO0, 4) t
t(x) =1— min I'(x)/A, (6)
c€{r.g.b}
min I°(x) o s s
c€{r,g,b}
L16] 9 9 ’
L17-18] 9 (6) w<0<w<1)9
t(x) =1—w min I'(x)/A, 7

cE{r.g.b}

0328002-3



1 . (a) ; (b) [2] ; (o)
Fig. 1 Hazed image and its transmission distributions. (a ) Original image ; (b ) estimated transmission map

by Ref.[2 Jmethod ; (c¢) obtained transmission map by proposed method

2 . (a) ; (b) [2] s (o)
Fig. 2 Hazed image and its transmission distributions. (a ) Original image ; (b ) estimated transmission map

by Ref.[2 Jmethod ; (¢) obtained transmission map by proposed method
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3 . (a) ; (b [2] ; (o)
Fig. 3 Defogging effects. (a ) Hazed image ; (b ) Ref.[2 Jmethod ; (¢ ) proposed method

4 . (@) ; (b) [2] 5 (o)
Fig. 4 Defogging effects. (a ) Hazed image ; (b ) Ref.[2 ]Jmethod ; (¢ ) proposed method

5 , (a) 5 (b) [2] 5 (o)
Fig. 5 Defogging effects. (a ) Hazed image ; (b ) Ref.[2 Jmethod ; (¢) proposed method

6 . (a) ; (b) [2] 5 (o)
Fig. 6 Defogging effects. (a ) Hazed image ; (b ) Ref.[2 Jmethod ; (¢) proposed method
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1

Table 1 Quantitative evaluation of defogging effect

Figure Variance GMG H
Fig. 3(a) 317.006 2,547 10. 863
Fig. 3(b) 725.341 5.338 13. 143
Fig. 3(c) 585. 245 4.183 12. 485
Fig. 4(a) 1246. 812 4.244 11. 541
Fig. 4(b) 3409. 430 9. 830 13.931
Fig. 4(¢c) 3168. 131 8. 363 14.109

2

Table 2 Comparison of processing time

Figure Figure size /(pixel X pixel) Processing time of Ref. [2] /ms Processing time of proposed method /ms
Fig. 3 1124 X659 216.9 3.905
Fig. 4 1362X723 270.1 5.023
Fig. 5 1536 X825 353.6 6.436
Fig. 6 1756 X962 472.2 8. 546

2 , [2] 2% .
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