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Abstract In the process of spaceborne camera imaging, the brightness of the scene changes with atomosphere
and ground target. In order to obtain ideal images, an automatic exposure method based on land—atmosphere
radiative transfer model for spaceborne camera is proposed. The irradiance model is established at the pupil of
spaceborne camera according to the land—atmosphere radiation transmission characteristics. After analyzing the
influence of atmospheric aerosol in remote sensing image, improving the irradiance model, and on this basis an
automatic exposure is proposed. Through calculating the total irradiance and the ratio of ground target irradiance
in the total irradiance, and adjusting the automatic exposure parameter of spaceborne camera to improve ground
targets information as much as possible. Then the adaptive Laplace filter parameters are determined according to
the atmospheric aerosol optical thickness, in order to enhance the details of the remote sensing images. The
experimental results shows that the quality of the remote sensing images are improved greatly, on account of
promoting information and contrast of remote sensing images with the proposed method.
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Fig.7 Remote sensing images under different visibilities and different angles of solar incidence
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Table 1 Correlative radiation data of remote sensing images in Fig.7

/() V /km n E, [(W/m?) E, [(W/m?) K
23 0.55 394.6 13.6 0.96
20 15 0.41 294.2 146.7 0.66
6 0.16 123.4 322.8 0.27
23 0.51 108.7 72 0.93

80 15 0.37 81.2 348 0.7
6 0.13 547 102.6 0.34
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Fig.8 Remote sensing images processed by adaptive exposure
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Table 2 Grey histogram and dynamic range of remote sensing images for Fig.7 and Fig.8

6/ 20 80
V /km 23 15 6 23 15 6
xX10* X 10* X104 xX10* X104 X104
30 35 4 7 ¢ 5
Before 25 3.0 3 8 :
. 4
2.5 5 4
. £ 2.0 2 4 3 3
automatic 15 15 3 : 5
1.0 1 2 1
0.5 1 1
exposure o 0 0 0 0
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Table 3 Objective evaluation of remote sensing images quality for Fig.7 and Fig.8

Before auto—exposure After auto—exposure
0/) V /km
m, o, Gone E m, o, Gone E
23 1555.96 704.20 75.03 7.23 1911.92 793.17 100.86 7.35
20 15 1767.04 508.09 62.84 6.27 2121.60 612.04 75.20 6.49
6 2038.88 458.65 47.67 5.02 2446.56 548.93 63.72 5.34
23 495.36 250.05 42.76 6.73 1002.80 443.82 73.32 6.92
%0 15 865.42 205.21 33.25 5.98 1224.7 342.69 58.47 6.12
6 1172.8 171.96 29.86 4.89 1485.76 335.35 47.42 5.14
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