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Vibration parameter detection of space camera by taking advantage of
CMOS self-correlation Imaging of plane array of roller shutter

LIU Hatlong™ , LI Xiang-zhi, XUE Xu-cheng, HAN Cheng-shan, HU Chang-hong,SUN Xue-chen

(Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China)
* Corresponding author s E-mail : ustclhl@163. com

Abstract: To obtain the amplitude-frequency feature of vibration of space camera during the camera
shooting of rail, a kind of vibration parameter detection method of space camera based on CMOS self-
correlation imaging of plane array of roller shutter was proposed. Based on CMOS imaging principle of
roller shutter, for the continuous shooting of same photographic field, a group of image sequences
with correlation were obtained. The images formed were compared through gray projection algorithm
to calculate relative shift. The shift data was fitted, so that the vibration parameters of space camera
were calculated according to fitting results. The confirmatory experiment shows that the relative error
of cycle detection of two-dimensional vibration is no more than 2%, and the absolute error of ampli-
tude detection is no more than 1 pixel. The experimental results indicate that this method may detect

high-frequency vibration by taking advantage of low frame-frequency image sequence, so the data
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transmission and processing pressure of detection algorithm are produced by a large margin; It pro-
vides the possibility to realization of star embedded type of detection algorithm. and has good applica-
tion to push-broom camera and staring camera.

Key words: CMOS of roller shutter; self-correlation imaging; vibration parameter, gray projection;
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Tab. 4 Analysis of detection results in vertical direction
(ms) (pixe) (ms)  (pixeD %) (pixel)
1 33.350  7.946 0. 05 0. 05
2 33.33 8 33.108 7.753 0. 68 0.25
3 33.125 7.874 0.62 0.13
(b , 2%,
(b) Fitting curve of vertical direction 1 ; 50 Hz
7 . 100 fps
Fig. 5 Fitting curves for vibration parameters detection .
s CMOS,
24 fps ,
1
Tab.1 Results of offset fitting along horizontal direction °
b
(ms) (pixeD) ’ ’
1 20.074 8.517 0.586 4 ’
2 20. 321 8. 330 0.624 2 ’ ’
3 20. 282 8. 648 0.631 0 ,
b .
2 o
Tab. 2 Results of offset fitting along vertical direction
4
(ms) (pixeD
[
1 33. 350 15.603 0.998 6 CMOS
2 33.108 15.313 0.998 6
3 33.125 15. 610 0.998 6 ’
b .
3.3
b
(3) 4,
b o
b
, 3 4 .
3 2%, 1 ,
Tab. 3 Analysis of detection results in horizontal direction
’ 3
CMOS 24 fps
(ms) (pixe) (ms)  (pixel) ¢Z3) (pixel) 50 Hz s s
1 20.074  4.520 0. 37 0.48 100 fps ,
2 20 5 20.321 4.589 1. 61 0.41
3 20.282 4.709 1.41 0. 29
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