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Fig. 4 Residuals of Two-Way Doppler
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Tab. 2 Statistical Information of Pre-fit and Post-fit RMS / (mm - s ")

. _ E AT EHF
[T bibnT - )
HI{E RMS HI{E RMS Bias
R BB 0.065 0.156 0 0.067
Bk - it 0.165  0.190 0 0.104 0.005
- Hik - 0.026  0.169 0 0.064  —0.139
- Wik&E-5EAKFF  0.052  0.147 0 0.059  —0.131

=RAIEALH 0.083  0.182 0 0.079
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Tab. 3 Results of Parameter Solution (Estimating C, and C, )

5 X/ km Y /km Z /km Vy/(mes ) Vy/(mes!) Vy;/(mes 1) C, Ca

FIEIN —6 620. 001 9 111.514 7 910. 212 449. 235 —488.001 941. 008 1. 200 0. 400
KR —6 620. 000 9 111.512 7 910. 214 449. 235 —488.001 941. 007 1. 204 0. 305
= —6 620,032 9 111. 550 7 910. 144 449. 226 —488.001 941. 011 1.192 0. 340
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Tab. 4 Results of Parameter Solution (Not Estimating C, and C, )

A 2 X / km Y / km Z / km Vx/(me+s ') Vy/(mes!) Vz/(me+s )
v —6 620.001 9 111.514 7 910. 212 449, 235 —488. 001 941. 008
RO —6 619.992 9 111.503 7 910. 232 449. 237 —488.001 941. 006
=1 —6 620. 065 9 111.589 7 910.073 449. 216 —488.001 941.016
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Fig. 6 Differences Between Precise Orbit from ROB and Reconstructed Orbit with Extrapolating five Hours
Orbit of Two-Way Doppler
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Fig. 7 Differences Between Precise Orbit from ROB and Reconstructed Orbit with Extrapolating five Hours
Orbit of Three-Way Doppler
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Development of Precise Orbit Determination Software for
Mars Probe and Data Processing for MEX
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1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University,
Wuhan 430079, China
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Abstract: We develop a set of independent intellectual property rights software named MAGREAS
(Mars gravity recovery and analysis software/system) to determine the Mars spacecraft orbit and
solve Mars dynamic parameters. We introduce the design idea and basic structure of the software, and
the three-way Doppler data of MEX (Mars express) from Chinese VLLBI Network as well as the two-
way Doppler data from ESA are analyzed. The results show that for the three-way Doppler tracking
data, the post-fit RMS is 0. 079 mm/s, and the maximum difference between post-fit orbit and precise
orbit provided by Royal Observatory of Belgium is less than 100 m; for the two-way tracking data, the
post-fit RMS is 0. 067 mm/s and the maximum difference is less than 10 m. The results indicate
MAGREAS is reliable and accurate. This software can provide reference for processing the orbital
tracking data of Mars spacecraft of the upcoming Chinese Mars exploration mission.
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