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Fig. 1 Cumulative wheel off-loading statistics
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Table 1 Statistics of perturbation forces
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BARZMOE TR R B P BER L, HAE SERR 8
PO E AT A BWRAEVRENE A AN, #1854
HIIni#E EERTN (Radial Transverse Normal) A2PR R K
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Table 2 Orbit determination strategy
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Fig. 3 Statistics of overlap arcs and forecast errors of relay orbit
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Table 3 Residual statistics
5l EP%I%F& t%!@iﬁﬁéﬁ
(20214E6 H) (20224F6 )
At PE 25 /km 3.40 x 10° 2.12 x 10°
SEP/ (°) £140 £160
Fz4 BREZT
Table 4 Residual statistics
5iH kB TR A A L
(2021426 H) (2022426 H)
Wk WEE/m WE (mmes™)  JEE/m WE/ (mmes™)
Bz HEARET 082 0.45 — —
RMS gt 1.14 0.61 0.46 0.34
FIARAE 130 0.70 0.45 0.31
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Fig. 5 Statistics of overlap arcs and forecast errors of remote sensing orbit
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The Effect of Wheel Off-Loading on the Orbit of Tianwen-1

KONG Jing"?, ZHANG Yu"*, CHEN Ming"’, DUAN Jianfeng"’, LI Cuilan"*

(1. Beijing Aerospace Control Center, Beijing 100094, China;
2. Science and Technology on Aerospace Flight Dynamics Laboratory, Beijing 100094, China)

Abstract: In view of the disturbance of the frequent Wheel Off-Loading(WOL) of Tianwen-1, firstly, this paper analysed the
perturbation magnitude of WOL and the effect on the orbit in its relay and remote sensing orbits. Secondly, a uniform acceleration
model in RTN coordinate system was established to describe the acceleration produced by WOL events, several strategies were
proposed to analyze the orbit of the relay and remote sensing orbit respectively, and finally orbital accuracy was assessed by overlap
comparison. The results show that WOL events are the main error, affecting orbital accuracy. The position accuracy of the relay orbit
is about 150 m, and in the remote sensing orbit where the unloading events are more frequent, the position accuracy decreases to 700 m.

Keywords: Tianwen-1; wheel off-loading; orbit determination; precision analysis

Highlights:

e This study addresses the impact of frequent WOLs of Tianwen-1 on its relay and remote sensing orbits.

e Analysis shows that the WOL events are the main error, affecting orbit determination accuracy.

e Under current conditions, the position accuracy of the relay orbit is ~150m, and the position accuracy is reduced to ~700 m in the
remote orbit where off-loading is more frequent.
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