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Evaluation of the MADOCA GPS/GLONASS Real-time Precise Orbit

and Clock Corrections

MA Zhuang'?, CHEN Jun-ping?, LIU Jiao?>, WANG A-hao*?, WU Guan-bin?

(1. Shanghai University, Shanghai 200444, China; 2. Shanghai Astronomical Observatory, Chinese Academy of
Sciences, Shanghai 200030, China; 3. Tongji University, Shanghai 200092, China)

Abstract: In addition to the basic positioning, navigation, and timing services, the Japanese Quasi-
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Zenith Satellite System (QZSS) has also developed the precise GNSS orbit and clock estimation
system, which is named as MADOCA (Multi-GNSS Advanced Demonstration tool for Orbit and
Clock Analysis). MADOCA broadcasts GNSS real-time precise orbits every 30 s, satellite clock
corrections every 1 s through L6E augmentation signals. The real-time products can be obtained from
the Ntrip protocol or FTP service to realize real-time precise point positioning (RTPPP) services. In
this paper, the real-time precise products of MADOCA and CNES are compared with the GFZ final
products, the radial, along-track, cross-track orbit errors, clock errors, signal-in-space range errors
(SISRE), orbit-only SISRE, and product availability are evaluated. The real-time MADOCA and
CNES products are assessed in the GPS-only and GPS/GLONASS dual system RTPPP using four
weeks’ data of 12 IGS stations, where positioning accuracy, convergence time, and positioning
reliability are evaluated. It turns out that the dual-frequency kinematic RTPPP accuracy is better
than 0.1 m in the east/north component, and better than 0.4 m in the up component. In particular,
positioning convergence speed of GPS/GLONASS dual system using MADOCA products is much
faster than that using CNES streams.
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