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Enhanced Orbit Catalogue Ephemeris and its Application in
BeiDou Mixed Constellation

LU Yu, DU Lan, ZHANG Zhong-kai, ZHOU Pei-yuan

(College of Navigation & Aerospace Engineering, Information Engineering University, Zhengzhou 450001 , China)

Abstract : In order to suit for the ephemeris of BDS adopted currently, an enhanced 15 - parameter ephemeris model is
proposed by improving the force model. Firstly, the short-term variation characteristics of the lunisolar perturbation and the
solar radiation pressure are analyzed. Then a quadratic polynomial is used to approximate the lunisolar perturbed
acceleration. Ephemeris fitting experiments are performed for the 5 GEO +5 IGSO + 4 MEO mixed constellation of BDS
during 11 - day period. The results show that two hours’ fitting accuracy of all the 14 satellites is better than 1 ¢m during
non-eclipse period. The proposed enhanced orbit catalogue ephemeris owns the merit of not suffering the singularity problem
of orbit elements, and can provide more feasible selections of ephemeris model for the BeiDou constellation and satellite
based augmentation system.
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Fig.2 Acceleration change of the solar radiation pressure (a) and lunisolar gravitational perturbation for MEO satellite (b)
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eclipse season centered around vernal equinox day
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