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The Decoupling of Geostationary Satellite’s Orbit
and Clock Offset by Dual-Carrier Differential
Method

The coupling of the orbit and the clock offset seriously affects the clock offset measurement of geostationary
orbit (GEO) navigation satellites, and even makes the L-band measurement data unusable [1-2]. To solve
the coupling problem, we propose a dual-carrier differential method, which is a further utilization of orbit
determination by transfer tracking [3-5]. The dual-carrier differential method can obtain the decimeter-level
line-of-sight distance variation of GEO satellites in real time.

We conducted an experiment using the Zhongxing-10 communication satellite and verified the feasibility
of the dual-carrier differential method. Fig.1 is the setup and theoretical diagram of the system, and Fig.2
shows the variation in the line-of-sight distance of the Zhongxing-10 satellite to the ground station during
the experiment period.

Furthermore, we performed an error analysis of the experiment. After the real-time correction of the phase
drift of the ground station, the remaining total error can reach the level of 0.3 m/day. This means that when
measuring the clock offset of GEO navigation satellites, the periodic effect of the orbit can be effectively
reduced in real time.

Through the combination of the dual-carrier differential method and the existing L-band clock offset mea-
surement method, the clock offset measurement of GEO navigation satellites in the future will achieve higher
accuracy and stability.
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