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Abstract The absorption and scattering of solar radiation by the atmosphere will reduce the brightness and contrast
of satellite images. The lower the atmospheric visibility and the higher the satellite spatial resolution, the more
obvious this phenomenon, so that the sub-meter spatial resolution optical satellite image under low visibility
conditions looks very blurry. The adaptive atmospheric correction algorithm developed based on the radiative
transfer equation fully considers the influence of the atmosphere and the surrounding environment of the target on
the target radiance at the entrance pupil of the satellite, and quantitatively describes the influence of the reflectance

difference between the background pixels and the target pixel on the adjacency effect. The adaptive atmospheric
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correction algorithm is utilized to perform atmospheric correction on sub-meter spatial resolution satellite images

under low atmospheric visibility conditions, and the results are compared with processing results of conventional

images. The results show that the quality of the satellite image corrected by the adaptive atmospheric correction

algorithm has been significantly improved (the image sharpness increases by 4. 5275 times, the image contrast

increases by 44.61%, and the image information entropy value increases by 64.22%). Compared to conventional

image processing methods that will bring noise and excessive enhancement when improving the quality of satellite

images, the adaptive atmospheric correction algorithm will not bring noise and excessive enhancement when

improving the quality of satellite images.
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enhancement; gray histogram distribution shift; gray histogram distribution dynamic range
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Table 1 Atmospheric parameters and geometric
conditions for observation
Parameter Condition
Imaging time 2018-04-01T03:45: 22
0./ 36.1
6./ () 165. 8
0./ 25.1
¢,/ () 297.2
Aerosol model Urban
7, (550 nm) 1.02

Subarctic summer
0.45-0.8

Atmospheric model
Band range /pm
# 2 Terra MODIS % i Fl SONET b 5t WL 3k 1 3K 15 1Y
SO HIREM WV-3 TREEGEFE

Table 2 Spatial-temporal information of WV-3 satellite
image, AOD of Terra MODIS product, and
AOD measured at SONET Beijing site
Data Time Site
- - AOD
source (UTO) Longitude  Latitude
SONET  2018-04-01T
116. 4008°E 40. 0003°N 1. 0205
Beijing site 03:49
2018-04-01T
MODIS 03.50 116. 2628°E 40. 2367°N 1. 0829

WV-3 2018-04-01T 116.2939°E 39. 9838°N

image 03:45 (center) (center)
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Fig. 3 WV-3 panchromatic band satellite image. (a) Apparent reflectance image; (b) satellite image after atmospheric

correction (denoted as “adaptive-AC real surface reflectance image”); (c) result of 2% linear stretching of apparent

reflectance image (denoted as “2% linear stretching image”); (d) result of filtering for apparent reflectance image

using Prewitt operator (denoted as “Prewitt operator filtering image”)
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Table 3 Values of Ciags Ceonr» and E pyrr for each image in Fig. 3
Evaluation parameter Cerar Ceonr Epnrr
Apparent reflectance image 2630. 7925 0.6705 3.7323
Adaptive-AC real surface reflectance image 14541. 5936 0. 9696 6.1292
2% linear stretching image 10107006 1 0. 0522
Prewitt operator filtering image 7640 1 3.4112
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Fig. 4 Gray distributions of satellite images. (a) Gray distribution of apparent reflectance image; (b) gray distribution of

adaptive-AC real surface reflectance image; (c) gray distribution of 2% linear stretching image; (d) gray

distribution of Prewitt operator filtering image
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Fig. 5 Spectrogram distributions of two-dimensional discrete Fourier transform [small circle area corresponds to low

frequency information of satellite image (the brighter the color in this area, the more the low frequency information

in satellite image), the area between small and large circles corresponds to high frequency information of satellite

image (the brighter the color in this area, the more the high frequency information in satellite image)]. (a) Fourier

spectrogram distribution of apparent reflectance image; (b) Fourier spectrogram distribution of adaptive-AC real

surface reflectance image; (c) Fourier spectrogram distribution of 2% linear stretching image; (d) Fourier

spectrogram distribution of Prewitt operator filtering image
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