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Accuracy analysis of GPS/Galileo/BDS-3 broadcast ephemeris
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Abstract: To analyze the accuracy of current Global Positioning System (GPS), Galileo Navigation
Satellite System (Galileo) and Beidou Navigation Satellite System with Global Coverage (BDS-3) broadcast
ephemeris, various error correction and elimination methods are analyzed in detail, and the influences of
systematic errors and gross errors on evaluation results are eliminated as much as possible. The multi-system
hybrid broadcast ephemeris released by multi-GNSS experiment (MGEX) from 2021-11-01 to 2021-12-31 and
the precision ephemeris released by the Analysis Center of Wuhan University were used for the experiment. The
precision of the recent broadcast ephemeris of GPS, Galileo and BDS-3 was compared and analyzed. The
experimental results show that the Galileo ephemeris exhibits the highest accuracy, while those from BDS-3 and

GPS provide the second and the third best results. The root mean square (RMS) of space signal ranging error is
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better than 0.17, 0.25 and 0.37 m for Galileo, BDS-3 and GPS, respectively. Their RMS of 3D orbit accuracy is
better than 0.17, 0.12 and 0.25 m, respectively, with the BDS-3 performing the best. The RMS of clock errors is

better than 0.15, 0.23 and 0.27 m, respectively, with the best coming from Galileo. For the broadcast ephemeris
of GPS satellites, the clock and orbit accuracy of block [l A satellite is better than those of other GPS blocks.

Key words: Global Positioning System (GPS); Galileo Navigation Satellite System (Galileo); Beidou

Navigation Satellite System with Global Coverage (BDS-3); broadcast ephemeris; orbit accuracy; clock offset
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ALL 0063 0162 0.149 -0017 0253 0253 -0.001 0.190 0.190 0000 0.143 0143 0164  0.165

Rb  -0.037 0077 0067 0037 0303 0301 0006 0262 0262 0000 0215 0215 0093 0234

MEO H 0.003  0.084 0084 -0.044 0404 0402 -0.021 0294 0293 0001 0215 0215 0.107 0240

BDS-3 all  -0017 0081 0079 -0.003 0357 0357 -0007 0279 0278 0000 0215 0215 0100 0237
1GSO H 0.023 0189 0.187 -0061 0477 0473 0030 0507 0506 -0.004 0299 0299 0197 0290

ALL -0012 0.099 0098 -0010 0372 0372 -0.003 0312 0312 -0000 0226 0226 0.115 0244
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