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Table 1 Orbit determination parameters of Chang’E-4 relay
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Table 2 Chang’E-4 relay satellite orbit determination arc

TEHINB FEUER[A](BIT) S5 R](BIT)
JNBLA 21-01-02 16:00 21-01-06 23:00
BB 21-01-07 08:00 21-01-09 21:00
JBC 21-01-14 17:00 21-01-19 06:00
JBD 21-01-21 20:30 21-01-25 23:00
JREXE 21-01-26 16:00 21-01-29 20:00
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Table 3 Chang’E-4 relay satellite orbit determination sub-arc

TE IR TE LTI FFUG [A](BIT) SE N (A (BIT) HEIMBLLG/%

Tl 21-01-02 16:00 21-01-04 23:00

JREEA 23
T2 21-01-04 09:00 21-01-06 23:00
FIRBLL 21-01-07 08:00 21-01-08 21:00

B 29
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KD 10
T2 21-01-23 17:00 21-01-2522:00
FIRBLL 21-01-26 16:00 21-01-28 08:00

JUEE 10
FIRER2 21-01-28 04:00 21-01-29 20:00
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Determination of the Orbit of Chang’E-4 Relay Satellite Under Sparse Observation

LIU Siyu"’, HUANG Yong"’, LI Peijia'’, YANG Peng"’

(1. Shanghai Astronomical Observatory, Chinese Academy of Science, Shanghai 200030, China;
2. School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049, China;
3. School of Physical Science and Technology, Shanghai Tech University, Shanghai 201210, China)

Abstract: Chang’E-4 relay satellite successfully entered the Earth-Moon L2 Halo orbit on June 14, 2018, and assumed the
data transmission function between the ground-based measurement and control station and Chang’E-4 lander. At present, Chang’E-4
relay satellite is in sparse observation mode, with an average of 4~5 days for each observation. This paper analyzes the orbit
determination accuracy of Chang’E-4 relay satellite circling the Earth-Moon L2 in January 2021. The orbit accuracy of the relay
satellite around the L2 point is better than 2km, and the arc including the VLBI delay and delay rate reaches the level of 100 meters.
Under the premise of VLBI observation, reasonable allocation of the coverage period of the ranging and velocity measurement arcs

can effectively improve the orbit accuracy under the same data coverage.

Keywords: Chang’E-4 relay satellite; Earth-Moon L2 point; orbit determination; sparse observation

Highlights:

e Determine the orbit of the aircraft moving around the Lagrangian point.

e Using VLBI data and ranging speed data to determine the orbit of Chang’E-4 relay satellite, the orbit accuracy is close to 100 m in
the orbital arc with VLBI data.

e In the arc of orbit determination without VLBI data, the orbit accuracy is better than 1.7 km.

[TIE%EE: §F, RILFR: RADE]
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