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Table 1 Dynamic model parameters used in simulation
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Preliminary Study on the Orbit Determinationof Chang’e-4 Lunar

Relay Satellite Mission

DUAN Jianfeng"*’, LIU Yong”’, LIXie”’, CHEN Ming”’, WANG Zhaokui'

(1. School of Aerospace, Tsinghua University, Beijing 100084, China; 2. Beijing Aerospace Control Center, Beijing 100094, China;
3. Science and Technology on Aerospace Flight Dynamics Laboratory, Beijing 100094, China)

Abstract: The Chang' e-4 mission will explore the back of the moon by the lander, inspector and relay satellites that orbit the
second Lagrange point (L2) . The relay satellites have been launched and entered Halo orbit around L2 successfully. Based on the
mission orbit dynamics model of the relay satellite, the perturbation source magnitude of the relay satellite in Halo orbit and the
main factors affecting the orbit determination and prediction are analyzed by simulation. The results show that the Solar pressure
perturbation is the main factor affecting the orbit determination and prediction. In order to reduce the influence and improve the orbit
determination accuracy, a method for calculating the equivalent pressure area is proposed based on the cannon-ball model,
combined with the operational characteristics in orbit and the characteristics of the structure of the relay satellite. The simulation
results show that the orbit determination accuracy of velocity can be improved about one order of magnitude by using the modified

cannon-ball model

Key words: Chang' e-4 lunar relay satellite mission; the Halo orbit; the cannon-ball model; perturbation magnitude
analysis; error source analysis

High lights:

® As aresult of simulation analysis, it is determined that the main influence factor of Chang’e-4 lunar relay satellite is the solar

pressure perturbation.

e According to the characteristics of Chang’e-4 lunar relay satellite in orbit, a modified Solar pressure sphere model is proposed to

improve the orbit determination accuracy.

e The simulation results show that the orbit determination accuracy of velocity can be improved about one order of magnitude by

using the modified cannon-ball model.
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