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Simulation and Experiment on the Influence of Micro Vibration on Pointing

Measurement of High-Performance Spacecraft

LILin"*, GONG Xiaoxue’, ZHU Feihu"’, YU Yang”"’, ZHAO Qin"’, ZHANG Lei"",
ZHANG Yunfang"*, WU Yanpeng"?, WANG Li"’

(1. Space Optoelectronic Measurement and Perception Lab., Beijing Institute of Control Engineering, Beijing 100190, China;
2. China Academy of Space Technology, Beijing 100094, China;
3. Chang Guang Satellite Technology Co., Ltd., Changchun 130102, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China;
5. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: The micro-vibration of ultra-high-static and ultra-high-stable spacecraft was studied. A modeling and simulation
method was proposed to introduce the pointing measurement error and additional torque error induced by micro-vibration into the
pointing measurement control system. The micro-vibration experiment of the pointing measurement system was carried out based on
the quasi-zero stiffness suspension method. The simulation and experimental results show that the pointing measurement error
induced by micro-vibration was more significant, and the peak value reached 10e-4°, and the pointing measurement error of the
pointing control system caused by micro-vibration was 0.03 pixels. This work can be used for reference in the study of ultra-high-
static and ultra-high-stable spacecraft and derivative technologies.

Keywords: micro vibration; high performance spacecraft; pointing measurement error; closed-loop modeling method

Highlights:

e A method for studying micro vibration of ultra-high-static and ultra-high-stable spacecraft is presented.

e Micro vibration simulation of the full link closed-loop simulation system is carried out.

e The phenomenon of pointing measurement error and additional torque error induced by micro vibration should be paid enough

attention to.
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