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Comparison of GNSS Satellite Clock Stability Based
on High Frequency Observations
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Abstract: In GNSS high-precision applications, transmit satellite clock stability is one of the core fac-

tors which can directly affect the data processing performance. In this paper, the short-term stabilities

of GNSS clocks are investigated with 2 0 Hz dual - frequency ground - based observations . In date pro -
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Sidereal Filtering Based on Sphere Multipath Stacking
and Its Application in PPP
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Abstract. Sidereal filtering (SF) is applied to reducing the error of static station observation caused by
multipath. However, SF based on observation domain has some problems when used for static precise
point positioning (PPP). Hence, an adapted algorithm named sphere multipath stacking (SMPS) is
proposed and applied to PPP. The process of SMPS algorithm and the statistical algorithm that choose
the appropriate cell size are presented in this paper. The experiment result that utilizes the data from
10 IGS stations shows that SMPS algorithm can reduce the multipath error of GNSS carrier phase ob-
servation and the accuracy of 1-3 hours positioning result improves clearly. The positioning accuracy
improvement ratios of E, N, U directions are 41.59% , 38.60% , and 36.96% , respectively.

Key words: multipath error; sidereal filtering; sphere multipath stacking (SMPS) ; precise point posi-
tioning (PPP); post-fit residuals

First author: WANG Yan, PhD candidate, specializes in the theories and methods of measurement data processing. E-mail: wanglyan.hi
@163.com

Corresponding author: ZHANG Chuanding, PhD, professor. E-mail: 13607665382@163.com

Foundation support: The National Natural Science Foundation of China, Nos. 41374038, 41204022, 41274043.

(L% 1495 W)

cessing procedure, the receiver clock bias are removed with single difference between two satellites,
and the night-time dual-frequency observations were used to form the ionosphere-free measurements
to avoid the ionosphere delays. Thus, the troposphere delays are corrected with empirical model and
mapping function for residual delays. The satellite clock bias are identified by Lagl autocorrelation
function, and the short-term stability of different GNSS satellite atomic clocks are analyzed with Allan
deviation. The results show that the single-difference clock stability of GPS, GLONASS and BeiDou
are almost on the same magnitude, which is about 10 '°degree on 0.05 second interval and 10 ' de-
gree on 1 second interval. Thus, the single-different strategy can be validated for BeiDou radio occul-
tation data processing.

Key words: GNSS clock bias; high frequency observation;short-term stability; Allan deviation; noise

identification
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