§31% 6 e M TR Vol.31 No.6
2023 4£ 3 A Optics and Precision Engineering Mar. 2023

MRAFHEINBDIRDAXNERTTARSTRE

Logt 25t 2R, 2R, RER, 2100
(1. ¥ EHZR KELEHENMRE WEFRHT, EH K& 1300335
2. FEMFKEAF, L 100049;
.HEMFR REFARELFRERAELELRE, F/H K& 130033;
4. FEMER ABHNFEEHE R, LT 101408)

Bl TR 0K Sl A Fe 22 K e RS Wi 20 i RO 2 ML IE R K A2 RS o B R ik e 3 R e, X
XPAEALI BT AT B 0 T B S SR . s RGEARBE 50 VAR IR BE I, SE AL 28 4t W J3E 32 o ek B o 2 T 2 Al A B, G
X P E S R AR BAE B AR BT R 0 SR Sl B oA R 0RO ORI 2 A WL ) SR Bl R A AR T £ R T
PRI 300 47 S T AR ARHIR 2l B HC 4 ) ] A0 e bk 32 38 DG v o 3 F 11 P M RO 2 AR AL R DG BLAIE B 43 7 7 1 1 ik 5 43
B AR T B ATEHLAE WA BT 1 S R 5k e Ty 1] . X B AT E RO HLAE B A AR AE A SR R L R A T R B %
390 A B B0 AR TR S T A S AT TR O A A AL BER S0 15 TR AR AL AR

X 8B W R MAREFMEIGRBRE TR RAE R

FEASES: VI XEkPRIRAD A doi: 10. 37188/0OPE. 20233106. 0822

Status and prospect of opto-mechanical integration analysis of
micro-vibration in aerospace optical cameras

MA Bin"*?*, ZONG Yixin‘, LI Zongxuan"”, LI Qingya"’, ZHANG Defu'’, LI Yunfeng'*’

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,
Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Key Laboratory of Space-Based Dynamic Fast Optical Imaging Technology,
Chinese Academy of Sciences, Changchun 130033, China;
4. Bureau of Frontier Science and Education, Chinese Academy of Sciences, Beijing 101408, China)

* Corresponding author, E-mail: lizongr@126. com

Abstract: With the continuous development and progress of China’s aerospace industry, aerospace opti-
cal cameras are becoming more lightweight with large apertures, large fields of view, and high resolution,
which results in higher requirements for their design and analysis. The focal length and optical aperture of
optical systems continue to increase, whereas the stiffness of optical mechanical systems is limited by
mass. They are also increasingly sensitive to micro-vibrations caused by the normal operation of moving

satellite parts in orbit. The micro-vibration of space optical cameras affects their imaging quality in orbit.
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Therefore, in recent years, satellite micro vibration and its control have attracted increasing attention.
Based on discussions and analyses of the optical mechanical integration analysis methods of aerospace opti-
cal cameras at home and abroad, the key technologies and development directions of optical mechanical in-
tegration analysis are discussed. In view of the limitations of optical mechanical integration analysis in Chi-
na, this study proposes the idea of establishing a mathematical model of the entire link of micro-vibration
transmission and then constructing the degradation mechanism of the micro-vibration image quality of
space optical cameras.
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aerospace optical camera
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Fig.4 Optical-mechanical integration analysis process of SNAP spacecraft
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Fig.6 Optical-mechanical integration analysis process of Mars terminal payload model
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