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Abstract: The satellite vibration could not only result in the irregularity of pixel sampling of TDI(Time Delay
and Integration) CCD camera and the inconsistency of spatial distribution of pixel disc of confusion, but also
could make the Modulation Transfer Function (MTF)of image generate space variation caused hereby. Conse-
quently, the restoration quality by vibration of high-definition image may be limited. Starting with the action
mechanism of satellite vibration on sampling process of push-scanning image by TDICCD camera and combined
with theoretical derivation and simulation research, this paper obtained the blurring and characterization meth-
ods of space variance of image resulted from platform vibration. Then, based on restoration model of vibra-
tion, the influences of MTF space-variant blurring on restoration processing errors were deduced and ob-
tained. In addition, according to the actual satellite image, the restoration experiment was carried out. The
experimental results indicate that: when the MTF space-vibrant blurring of image is lower than 15% , because
of vibration, the structural similarity between image which has been treated by restoration and ideal image
may be superior to 0. 95, and the image distortion caused by processing error may not impact interpretation
quality.
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Fig. 1 Relations between image shift and vibration
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Fig. 2 MTF curves of different vibration frequencies
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