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Influence of Ellipsoid Constants on Interoperability of Broadcast
Ephemeris Computation Between BeiDou and GPS

QIN Xianping'? YANG Yuanxi'® CUI Xiangiang®

1 State Key Laboratory of Geo-information Engineering, Xi’an 710054, China
2 Xi’an Research Institute of Surveying and Mapping, Xi’an 710054, China
3 School of Geoscience and Info-Physics, Central South University, Changsha 410083, China

Abstract: The compatibility and interoperability of GNSS (global navigation satellite system) multt
constellation can reduce the burden of computation on users and reduce the production costs of GNSS
receivers for manufacturers. There are some problems in the interoperability of GPS, GLONASS,
Galileo and BeiDou navigation satellite systems. The paper focuses on analysing the interoperability of
broadcast ephemeris computation between BeiDou and GPS in particular, on account of the difference
of the ellipsoid constants. Firstly, the difference of the earth’s gravitational constant and the earth’s
rotation rate constant adopted by the BeiDou and GPS are listed. Then, the influence of the small
difference of the earth’s gravitational constant and the earth’s rotation rate value were analyzed the
oretically and in data computation practice when using broadcast ephemeris to compute the coordinates
of navigation satellites. Both theory and computations indicate that the small difference value of the
earth’s gravitational constant between BeiDou and GPS can create several meter error in satellite coor-
dinates. The small difference values in the earth’s rotation rate constant between BeiDou and GPS can
create more than ten meters of error and even several tens of meters of error.
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