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Abstract: The concept of on-board imaging model for a space camera was proposed, and the method to
establish the imaging model of the space camera was researched. On the basis of the solar elevation
angle and the reflection of earth surface, the radiance at the entrance pupil of space camera was calcu-
lated using the MODTRAN software. Then the radiometric calibration data were analyzed and the re-
sponsibility, radiance range and the integration time for each image model were acquired. Meanwhile,
the relation between the responsibility and the integration time was obtained for scroll image and
standard image and the radiance ranges at each image model was calculated at every scroll angle. Fi-
nally, according to the radiance range at each image model and the maximum objective at sensor radi-

ance from the earth surface, an imaging model table was established under the scroll angle and solar
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elevation angle. When the space camera worked on board, one could choose a corresponding imaging
model by looking up the table and could achieve better images. The method has been used in space
camera imaging for several times, high quality remote images have been acquired. The image satisfac-

tion improves from 65% to 99. 9%. According to the method. the remote image's quality has been im-

proved obviously. The image not only includes all scene information, but also has abundant levels.
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Fig. 1 Radiance path from earth to space camera
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Fig. 2 Spectral reflectivity of some earth scene
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Fig. 5 Scheme of radiometric calibration
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Fig. 7 Relation between DN and integral time
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Tab.1 Image model and saturation radiance at some scroll angles
e . M/
WRBS LTS T : - -
A 24 1dB 98. 2 105.7 115.4 125.9 138.5 125.9 115.4
B 2 4% 3 dB 75.7 81.5 89.0 97.1 106. 8 97.1 89.0
C 2% 5 dB 62.5 67.3 73.5 80.1 88.2 80.1 73.5
D 44 1dB 49.1 52.9 57.7 63.0 69. 3 63.0 57.7
E 4 %% 3 dB 37.9 40. 8 44,5 48.5 53.4 48.5 44,5
F 4 %% 5 dB 31.3 33.6 36.7 40. 1 44,1 40.1 36. 7
G 82 1dB 25.1 27.0 29.5 32.2 35.4 32.2 29.5
H 8 2% 3 dB 19.3 20.7 22.6 24.7 27.2 24.7 22.6
K 84 5 dB 16.0 17.2 18.8 20.5 22.5 20.5 18.8
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