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Abstract: In order to improve the accuracy and stability of real-time clock offset estimation, a real-time
GPS clock estimation method considering the orbital error is proposed. Based on the ultra-rapid orbit
products, the correlation between the orbital standard deviation and the absolute orbital error is analyzed.
The orbital error information is obtained by linear interpolation to optimize the stochastic model of prior
residuals. Based on the prior orbital standard deviation threshold, the observation values corresponding to
satellites with anomaly real-time orbit are eliminated by piecewise method. The experimental results show
that the correlation between the orbit standard deviation and the orbit error is up to 0. 82. Compared with
the commonly used elevation dependent stochastic model, the maximum accuracy of GPS satellites clock
offset estimation is increased by 15. 2%, and the average accuracy is increased by 8.1%. The time series
of clock offset error are stabler, and the average clock offset STD of all GPS satellites is within 0. 15ns.

Therefore, the orbital standard deviation provided in the ultra-rapid orbit products is strongly correlated
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with the absolute orbital error. GPS satellites clock offset estimation can be improved with the clock esti-

mation method considering the orbital error. The anomaly GPS real-time orbit satellites can be identified

and eliminated accurately to improve the stability of GPS real-time clock offset estimation.
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Fig. 1 Orbit precision of inner coincidence in orbit file( Partial)
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