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Abstract Precise satellite orbit determination is a first prerequisite for gravity field recovery and measuring its varia-
tions in time. On the other hand, the precision gravity model is important guarantees for obtaining high precision or-
biting results using the dynamic or reduced — dynamic orbit determination method. The paper briefly discussed the
mathematical model of gravity recovery based on the energy conservation law and model of reduced — dynamic orbit de-
termination, than analyzed and compared existing gravity models. At last, the impacts of different order and different
gravity models on the orbit determination accuracy were systematically studied and compared with the real GPS obser-
vations from onboard receiver on CHAMP satellite, and the impacts of different predefined interval pseudo-stochastic
velocity pulses on absorbing and adjusting the un — modeled dynamic force errors were also analyzed. The results
show that the selection of proper order, right gravity model and appropriate predefined interval pseudo— stochastic
pulses can not only boost the computational efficiency but also greatly improve the accuracy of orbit determination.
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Table 3 The statistic results of absolute stochastic pulses at three directions with 50 order different gravity models
Statistic GEMT3 (mm/s) JGM3 (mm/s) EGM96 (mm/s) Eigen2cp (mm/s)R
Items R S W R S w R S W R S w
Max 5.19 2.06 4.99 1. 87 1.01 2.12 1.97 1.22 1.27 0.78 0. 30 0. 33
Min 0.06 0.01 0.17 7TE—3 9E—4 4E—2 0.014 7E—3 7E—3 1E—3 8E—4 6E—3
Median 0.96 0.51 1. 46 0.53 0.25 0.56 0.39 0. 24 0.49 0.12 0.07 0.08
Mean 1.26 0. 66 1.74 0. 60 0. 30 0.74 0.47 0. 30 0.53 0.18 0.07 0.09
Std 1.17 0. 50 1.19 0. 44 0.23 0. 55 0.42 0. 24 0. 34 0.19 0.07 0.08
7 :R: Radial, S: Along-track, W Cross-track.
F4 HNEERHMRARERNENERS TUM fZEEEH RMS iR ZE (m)
Table 4 RMS errors between TUM solutions and orbiting results with different pulse intervals (m)
Gravity model 6 12 18 24 36 60 90 180 No Pulse
50 order GEMTS3 0.14 0.15 0.18 0.23 0. 46 0. 84 2.34 5.3 6.39
50 order Eigen2cp 0. 10 0. 10 0.11 0.11 0.12 0.17 0.29 0.51 1. 90
100 order Eigen2cp 0.07 0.07 0.07 0.07 0.08 0.08 0.10 0.21 1.62
I, No Pulse F7R A5l Jy 2 i . A B BEALIK e BEHIL K e fr ia) B55 88162 43 b
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