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Tab.4 The proportion of different fault types and

fault sources in each satellite type
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Quality Evaluation of CNES Real-Time Orbit and Clock
Products from the Fault and User Range Accuracy
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Abstract: Using the real-time orbit and clock products from CNES over a one-year period, with URE

(user range error) as the evaluation metric, this study analyzes the fault rates, fault types, fault
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sources, as well as the post-fault accuracy and precise point positioning (PPP) performance of GPS,
Galileo, BDS-2, and BDS-3 by comparing them with post-processed products. The results indicate
that the fault rates of GPS and Galileo are lower than those of BDS, with significant differences ob-
served between the fault rates of BDS-3 and BDS-2. Regarding fault types, abrupt faults are the least
common, while clock offsets are the primary source of faults(accounting for over 65%). After fault
elimination, the mean URA (user range accuracy) values for GPS, Galileo, and BDS-3 are 0. 02 m,
0.03 m, and 0. 05 m, respectively, whereas there is considerable variation in URA among different
satellites in BDS-2. Global station simulated kinematic PPP tests demonstrate that excluding satellite
fault periods can effectively ensure positioning accuracy.

Key words: precise point positioning; real-time orbit and clock products; user range error; integrity;
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Abstract: This study investigates the issue of using different gravity field model orders for the varying
altitudes of highly elliptical orbits(HEOs). Using the gravity field optimization recursive algorithm,
54 circular orbits with different orbital altitudes were integrated with gravity field models of different
orders for 6 hours and their errors were statistically analyzed. Four gravity field order selection mod-
els, including polynomial, power function, rational number approximation and piecewise selection,
were constructed. The four HEOs in the lunar exploration project were simulated for experimental
verification. The integration time for the four models decreased from 13-15 seconds to 2-3 seconds,
significantly enhancing computational efficiency, with the integration times of the four selection mod-
els being close to each other. The polynomial fitting model achieved the highest integration accuracy
among the four selection models, with the accuracy of the four HEOs using the polynomial fitting
model being 55.25%, 95. 88%, 77. 33%, and 76. 23% higher than that of the piecewise selection
model, respectively.
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