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Impact Monitoring and Positioning of High Precision Remote Sensing Satellite in

Geostationary Orbit

QI Lin', ZHANG Yongtao’, CHEN Xiaojie’, ZENG Qing’, XU Na’
(1.School of Aeronautics and Astronautics, Shanghai Jiao Tong University, Shanghai 200240, China;
2.Shanghai Institute of Satellite Engineering, Shanghai 201109, China)

Abstract: In order to solve the problem that the occasional impact of a spacecraft in space environment affects the
performance of its sensitive payloads, a method is proposed to continuously monitor the dynamic environment near the
installation position of payloads in real time by using the vibration measurement system, with which the on-orbit impact
phenomena can be quantitatively analyzed and the impact sources can be positioned. The impact location is preliminarily
determined by analyzing the time domain response of each measuring point and the sequence of impact occurrence. The
results show that the impact occurs in a day cycle, and the frequency and intensity of the impact in a day are strongly
correlated with the orbital position of the spacecraft, and there are two obvious high impact periods. The impact
probably occurs near the payload bottom plate, which can be accurately positioned and designed in ground tests. The
above research will improve the current on-orbit dynamics analysis capability, guide the subsequent spacecraft design,
and reduce the impact phenomenon on the performance of sensitive payloads.
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Fig. 1 System principle diagram
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Tab.1 Technical parameters of the sensors used in the

measurement system

PERESEL fE 2% (PCB 356A17)
/g +10
RAEE/(mVeg ") 500
Wi A3 R 9 (£506) /Hz 0.5~3 000
SR/ g 6x10"°
ARt/ % +1
Rt 1) R AL/ %6 <3
R AT /kHz =14
T ARl /C —54~+80
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Tab.2 Sensor positions and numbers of the measurement system
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Fig. 4 Vibration response of the measuring point in the center of the payload mounting plate
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Tab.3 On-orbit impact statistics
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Fig. 5 Thermal environment of the payload on orbit
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Tab.4 Distance between each measuring point and the

impact position
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Fig. 8 Positions of the measuring points where the impact
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