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ABSTRACT

The IGS final products are combination of results calculated independently
from 1GS analysis centers, but there is a lag compared to the latter; precise
ephemeris and clock products are important foundational data for applications such
as precise point positioning, and are important basis for maintaining the space-time
reference of satellite navigation systems. Firstly, this paper analyzes the difference
characteristics between precise clocks and precise ephemeris of IGS and the final
products of IGS analysis centers. Secondly, compares the difference between the
PPP results of both by using the same observation data of the I1GS tracking station.
Thirdly, eliminates the system error to compare the random error. Lastly, find the
periodical term existing in the difference between the two, by using the method of
spectrum analysis. Specific research contents and results are as follows:

(1) The structure and products of IGS are introduced in detail. The basic
principle of precise point positioning is elaborated. The difference between the PPP
results of both products of IGS and IGS analysis center, by using the same
observation data of the IGS tracking station, and the calculation results show that,
the difference does not exceed 1 cm in all three directions of the NEU. The result
indicates that the precise ephemeris and clock products of the same analysis center
are self-consistent;

(2) A comparative analysis was made, between the analysis center precise
ephemeris and clock products and the IGS final precise ephemeris and clock
products. By subtraction, the result showed that there was a systematic deviation
between the two, and the reason for the systematic deviation is given, at the same
time, there is also a periodic difference. The systematic deviation between the
analysis center precise ephemeris and the 1GS final precise ephemeris is eliminated
by using the method of seven-parameter coordinate transformation, and the random
deviation is compared. The result showed that the consistency of precise ephemeris
between JPL and IGS is better than that of EMR and IGS, also better than that of
JPL and IGS. Since the IGS final precise ephemeris have a delay than the analysis
center precise ephemeris, users should give greater weight to the precise ephemeris
of JPL when they synthesize themselves.

(3) Through the methods of fast Fourier transform spectrum analysis and the
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least-square spectrum analysis, the periodical items existing in the difference
between the two are studied. The conclusions of the two methods are basically the
same, there is a periodic deviation, which is about 43200s, between the analysis
center precise ephemeris and clock products and the IGS final precise ephemeris and
clock products. Comparing the difference between the deviations before and after
removing periodic term, conclusions are as follows:(After removing the periodic
term, the mean of the deviation still fluctuates around zero, for all GPS satellites, the
majority of standard deviations become smaller, which indicates that the consistency
becomes better;@After removing the periodic term, the corrected Allan standard
deviation of the difference between the IGS final products and the analysis center
products tends to be stable.

Keywords: IGS analysis center; precise clock; precise ephemeris; precise point
positioning; spectrum analysis
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26 43301 608 43323 96 43289 378
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