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Fig. 2 Precision of IGS GPS Final Orbits and Combined Orbits During GPS Week 1 761-1 764
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Combined Satellite Orbits of the iGMAS Analysis
Centers: Method and Precision

TAN Chang' CHEN Guo® WEI Na' CAI Hongliang® ZHAO Qile'
1 GNSS Research Center, WuhanUniverity, Wuhan 430079, China
2 School of Geodesy and Geomatics, WuhanUniversity, Wuhan 430079, China

3 Beijing Institute of Tracking and Telecommunication Technology, Beijing 100094, China

Abstract: Currently, analysis centers(ACs) of International GNSS continuous monitoring and assess-
ment system (iGMAS) could provide precise GNSS orbit products. To improve the stability and relia-
bility of orbit products for high-precision users, we usually combine the orbit products from ACs. In
this paper, we present a robust least square method of combing satellite orbits from different solu-
tions. We first verify this method by combining GPS and GLONASS final orbit products provided by
IGS Analysis Centers. Results show that the RMS differences between our combined GPS orbits and
those from IGS are about 4 mm, and the RMS differences between our combined GLONASS orbits
and those from IGS are about 5 mm. As the orbits of different IGS ACs are calculated in different ref-
erence frames, we first transform the orbits of different IGS ACs to the reference frame of IGS com-
bined solution independent exchange format (SINEX) solutions before orbit combination. Results
show that this transformation can improve the quality of combined orbits up to 2 mm. We then apply
this method to analyze and combine GNSS satellite orbit products provided by ten of iGMAS ACs. For
most iIGMAS ACs, results show that the precision of GPS final and rapid orbits are better than 2. 5
cm, and the precision of GPS ultra-rapid orbits are better than 6 cm and 15 ¢cm for observed part and
predicted part, respectively. The precision of iGMAS combined final orbits are 2 cm, 2~3 cm and 6
cm for GPS, GLONASS and Galileo satellites, respectively. The precision of iGMAS combined final
orbits are 1.5 m and 20 cm for IGSO and MEO/IGSO of BDS, respectively. The relatively lower pre-
cision for combined GEO orbits is due to the different satellite antenna phase center offset (PCO)
models adopted by different iGMAS ACs.

Key words: GNSS orbit combination; iGMAS; BeiDou orbits; reference frame
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