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Real-time GNSS carrier phase differential technique for
spacecraft rendezvous and docking

YANG RenGui', YUAN YunBin & OU JiKun

Institute of Geodesy and Geophysics, Chinese Academy of Sciences, Wuhan 430077, China

The spacecraft rendezvous and docking needs to determine the high precision real-time relative position and the
relative velocity of the two aircraft in high precision real-time. Guiding two aircrafts with GNSS to dock is a special
application of the GNSS differential principle. The GNSS carrier phase observables are the foundation for high
precision positioning. However how to fix the real-time phase ambiguity are still the key technologies for the GNSS
real-time application. This paper proposes an effective algorithm for single epoch ambiguity resolution: the fitting
method by selection of parameter weights is used to resolve two kind wide lane ambiguities, and the L1 and L2 phase
ambiguity are then resolved directly based on the combined wide lane ambiguities. Experimental results show that the
success ratio of single epoch ambiguity resolution is larger than 99% for a baseline whose distance is less than 15
kilometer. Therefore this new algorithm can satisfy the demand of the real-time high precision positioning. In order to
verify this algorithm in the application of the spacecraft rendezvous and docking, a simulation method is used to
simulate the GNSS measurements and the process that two aircraft approach and leave. Then the new algorithm is
applied to estimating the relative position between the two aircrafts using the simulation data, and it demonstrates that
the relative position precision achieves the cm level. Therefore, this study will improve GNSS phase ambiguity
resolution methods and advance GNSS applications in aviation aircraft formation flying and docking, and other
related fields.

rendezvous and docking, GNSS precise positioning, phase ambiguity, fitting method by selection of parameter
weights
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