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UAY aerial image dehazing by fusion of atmospheric light value and graph estimation
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Abstract: In view of the problems of low brightness and obvious color distortion of the sky in restored images in
most existing algorithms for image dehazing, a haze removal method for UAV aerial images based on atmospheric
light value and graph estimation was proposed. First, the depth-of-field image was obtained according to the color
attenuation prior theory, and the mean value of the region with the minimum deviation in the depth-of-field image
was taken as the atmospheric light value. Then, a random walk clustering method was designed to estimate the
atmospheric light map. The random walk algorithm was used to cluster the image into N sub-regions, and the mean
value of the first 0. 1% pixels of the sub-regions was taken as the regional atmospheric light value, which was then
combined and refined by guided filtering to obtain the atmospheric light map. Next, the two atmospheric light
estimators were fused into a new atmospheric light map with atmospheric light value—graph estimation, which is a
more accurate atmospheric light estimator. The transmittance was obtained by haze-lines prior method, and a dark
compensation method was proposed to improve the transmission accuracy. Finally, according to the atmospheric
scattering model, a clear restored image was obtained based on the fused atmospheric light map and optimized
transmittance. Experimental results show that compared with other algorithms, the proposed algorithm improved the
information entropy, mean gradient, blur coefficient, and contrast by 1. 1%, 6. 3%, 8. 5%, and 6. 4%
respectively, with better subjective visual effect and more abundant information.
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Fig.1 Atmospheric scattering model
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Fig.2 Improved atmospheric scattering model
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Fig.3  Overall flow chart of algorithm
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Fig.9 Image dehazing effect 1
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Tab.1 Objective evaluation index of image dehazing
K15 EER E¥=R - R LB X LR
&9 JE b S 11.227 3 3.956 8 45.513 6
DCP 12.764 1 4.5272 0.967 2 40.244 8
ity DCP 12.610 6 5.506 1 1.1387 40.499 9
FVID 12.239 0 6.419 7 1.890 2 33.112 6
Haze-Line 12.595 9 6.660 6 1.716 5 41.4857
DehazeNet 12.547 8 4.730 1 1.046 9 49.073 6
EN RS 13.6311 7.801 7 2.1456 58.509 9
& 10 SR E A 12.577 3 3.8572 35.740 6
DCP 14.442 3 5.903 9 1.369 5 43.362 3
it i) DCP 14.433 8 6.318 1 1.493 6 40.360 7
FVID 13.798 8 5.903 7 1.391 0 38.4123
Haze-Line 15.387 7 8.534 4 2.366 6 35.146 8
DehazeNet 14.236 9 5.3226 1.201 0 39.933 9
ES RS 15.164 2 8.6338 2.383 6 52.959 8
& 11 SR ER 14.896 2 8.883 7 37.724 9
DCP 15.969 2 10.745 1 1.176 6 35.655 8
YUk DCP 16.202 2 11.739 6 1.3055 45.239 0
FVID 15.833 5 11.997 9 1.382 3 39.370 6
Haze-Line 15.796 3 13.788 5 1.651 4 46.313 3
DehazeNet 15.807 2 10.998 9 1.217 8 41.662 9
E RS 16.708 6 15.299 0 1.799 5 49.044 8
[ 12 B IR ER 12.509 1 2.495 4 43.609 4
DCP 13.826 1 2.853 8 0.954 6 33.177 8
iy DCP 14.200 5 3.431 4 1.204 0 44.4459
FVID 13.374 2 3.484 9 1.217 1 33.923 6
Haze-Line 14.213 8 3.5520 1.3293 33.5117
DehazeNet 13.608 8 2.866 8 0.978 0 47.139 8
E RS 14.215 5 3.9430 1.417 2 50.830 7
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