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On-orbit relative radiometric calibration method of video satellite
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2. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: The video satellite uses the agile attitude performance to stare imaging for ground achieving
the dynamic monitoring of the target. In order to eliminate the non-uniformity of sequence images
acquired by the video satellite sensor, which was caused by the response difference of the detection
element. To obtain the clear image and the accurate radiation information, relative radiometric calibration
was needed for video satellite sensors. Because of the different imaging mechanism between video
satellite and push-broom satellite, on-orbit radiometric calibration methods based on the statistics were not
suitable for video satellite. The uniform scene on-orbit relative radiometric calibration method to video
satellite was proposed, through staring imaging for three typical uniform scenes including cloud, ocean
and desert respectively to calculate relative radiometric calibration coefficients. Among them, the
processing of desert scene had achieved better relative radiometric calibration coefficients, which was used
for correcting single frame image of Jilin—1 video satellite. The method could effectively repair the image
defects, and the non-uniformity of the image was reduced from 3.7% to 1.2%.
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Fig.1 Video satellite staring imaging mode

081700322



8 www.irla.cn 47

, _ DN
’ [12-13] o ai'j_ DNI/ (1)
’ ’ 'ai,j (laj) ’DNI/
° ")) n
CMOS GMAX1205, Lo
Bayer RGB , DN, = n “ DN, ji; DN
8 [0,255], . width height
DN=— -+ DN;; ,width,
: . widthxheight z; ,Z‘ i
© height o
:(D) , ’
;(2) , 30
;(3)
1.2 ’
pPRNU=S1d 2)
’ DN
’ : : std ;W °
N N ) 2
k) ) 1 o
, o 2 o
3 o

0817003=3



www.irla.cn 47

3
1
Tab.1 On-orbit relative radiometric calibration experiments on three typical uniform scenes
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Fig.5 Relative radiometric calibration coefficients
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Fig.6 Before and after relative radiance correction for cloud
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(b) After relative radiance correction
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Fig.7 Before and after relative radiance correction for Dubai
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