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Abstract: To obtain the vibration amplitude-frequency characteristics of a in-orbit space camera, a
space camera vibration parameter detection method by using TDICCD mechanical assembly technique
was presented. According to TDICCD mechanical assembly technology, the images of same scene
were taken by a TDICCD overlapping area at different moments, then the images were compared by
using gray projection algorithm to derive the relative offset. Finally, the offset data were fitted, and
the vibration parameters of the space camera were obtained according to the fitting result.
Experimental results show that frequency measurement relative error and the amplitude measurement
absolute error are less than 0. 5% and 1 pixel respectively for the one dimensional single frequency
vibration; and those are less than 3% and 2 pixel respectively for one dimensional mixed frequency
vibration. Moreover, for two dimensional vibration which are both single frequency vibration along

and vertical to the scanning direction, the f{requency measurement error and the amplitude
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measurement error are less than 1% and 2 pixel, Respectively. Experimental results demonstrate the
correctness of detection methods., reach the purpose of detecting vibration parameters without
additional facilities except the camera structure, and provide a data base for the subsequent image
restoration.

Key words: space camera; Time-delay Integration CCD (TDICCD); mechanical assembly; vibration

parameter; gray projection algorithm; curve fitting
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Tab. 2 Result of offset fitting with mixed vibrations

along scanning direction

WA AL
WA FEL
6 7 8
A 1.298 1.212 1. 256
A 2. 088 2.298 2.283
A, 18. 203 18. 341 18. 402
As 3.831 3.659 3.678
A 1. 406 1.195 1.135
As 17.702 18.058 17.928
As 3.072 1.837 1. 861
A — 7.851 5.278
Ag — — 2.871
w 0.060 96 0.061 21 0.061 33
e R AL 0.557 9 0.582 8 0.589 1
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Tab. 3 Second harmonic parameters and detection results
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W - -
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/ms /pixel 2 /ms /pixel
6 51.535 18.203 0.5579 51.535 17.874
7 51.325 18.341 0.5828 51.325 18.010
8 51.224 18.402 0.589 1 51.224 18.069
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7 20.530 18.058 0.5828  20.530 9.377
8 20.490 17.928 0.5891 20.490 9.310
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Tab.5 Result of Offset with two dimension vibrations
along scanning direction
n DA R
=
Bk Ja A P Wi Wi & JA P i
/ms /pixel RE /ms /pixel
1 49,986 20.176 0.964 2 49.986 19.811
2 49,827 20.250 0.967 8 49.827 19.884
3 50.093 21.450 0.973 1 50.093 21.062
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Tab. 6 Result of Offset with two dimension vibrations
vertical to scanning direction
n A2 R
=
Bk Ja A P Wi Wi e JA P i
/ms /pixel RE /ms /pixel
1 20.087 17.253 0.960 6 20.087 8.959
2 20.087 17.470 0.960 9 20.087 9.072
3 20.074 17.635 0.962 7 20.074 9.158
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