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Abstract:Due to the inseparability between the initial phase biases (IPB) and the integer ambiguities in un-
differenced (UD) GPS carrier phase observable, the solutions from precise point positioning (PPP) are always
ambiguity-float. The rank-defect UD GPS observation equation is firstly investigated. and the full-rank mathematical
model for satellite IPB estimation is derived by means of re-parameterization, thus forming a new strategy for PPP-
AR. Comparative analysis of the characteristics of both existing methods is subsequently conducted based on the
derived re-parameterized equations. It is concluded from the analysis that full utilization of information from GPS
observations is guaranteed in DSC method. The process of generating DSC is consistent with the standard satellite
clocks estimation. However. the stable temporal behaviors of satellite IPB are not reasonably exploited. In
contrast, the FPB method doesn’t fully account for the mathematical correlations between the adopted linear
combinations of GPS observations. which would result in a sub-optimal satellite IPB. Additionally. the realtime
implementation of this method is more troublesome than the DSC, and the GPS code observations with high accuracy
are always required. The newly presented strategy here can avoid the shortcomings in both current methods. and
reasonable constraints that are converted from the temporal stability of several unknowns can be easily imposed
upon the parameter estimation to lead to more reliable satellite IPB.

Key words: precise point positioning (PPP) ; initial phase biases (IPB); PPP ambiguity resolution (PPP-AR); decoupled
satellite clocks (DSC) ; fractional phase biases (FPB)
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