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Table 2 The parameters of orbit determination algorithm
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Fig.1 Orbit determination errors of full scale model
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Table 3  Orbit determination results
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Fig.4 Orbit determination errors of STK/HPOP
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Table 4 Orbit determination results
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A Reduced Orbit Propagation Model of Low-Earth Orbit Satellite

TONG Ke-wei, ZHOU Jian-ping, HE Lin-shu

(School of Astronautics, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Techniques to simplify the orbit dynamics models are developed to reduce the computational burden while

keeping full model accuracy based on spacecraft orbit dynamics. Some simplified astronomy models are introduced to repre-

sent orbital astronomy including precession, notation, sidereal time, etc. A Gravity Acceleration Approximation Function

(GAAF) is used to replace the traditional computational expensive spherical harmonic representation of the gravity field.

Other simplification techniques, including solar & lunar analytic ephemerides instead of DE405, simplified atmosphere den-

sity model and Bulirsh-Stoer integrator for orbital integration, can further be used to reduce computational complexity. Ex-

amples show that, as an accurate orbit integrator, the proposed algorithms can be used for onboard calculation or orbital

Monte-Carlo simulation, its computing time is far less than 1% of the full model while keeping similar accuracy. The pro-

posed algorithm is successfully validated by using real onboard GPS observation data from CHAMP satellite.
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