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Fig. 1 Schematic Distribution of Stations
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Five Clock Stations
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Tab.1 Geodetic Coordinates and EGM2008 Model Gravity Potential

B4 4R/ ZRE/ () K /m EGM2008 T Jj i/ (m? » s72)
PTB 52.297 2 10. 460 5 143. 41 62 635 246. 196 117 31
AOS 52.275 4 17.076 8 120 62 635 417. 768 091 61
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oP 48.835 9 2.3350 78 62 635 726. 042 450 20
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Tab. 2 Comparison Between the Calculated Values Based on Observations and the EGM2008 Model Predictions
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Determination of the Geopotential and Orthometric Height Difference Based

on the Two Way Satellite Time and Frequency Transfer Observations

KONG Xiangzxue'

SHEN Wenbin*

ZHANG Shengjun®

1 Liaoning Earthquake Administration, Shenyang 110034, China
2 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

Abstract: According to general relativity theory, the geopotential difference between two positions

gives rise to a clock’s running rate difference (time difference) or oscillation frequency difference. In-

versely, the geopotential difference and height difference between these two positions can be deter-

mined by measuring the frequency or time difference between two clocks located at these two posi-

tions. Using the TWSTFT, two way satellite time and frequency transfer data sets at five timing-

keeping stations released by the BIPM ( Bureau International des Poids et Mesures), we determined

the geopotential difference and height difference between any two of the five stations based upon the
gravity frequency shift method and TWSTFT technique. Compared with EGM2008 model results, the

standard deviations of the geopotential and height differences are 129. 2 m* « s”*and 13. 2m, resp-

ectively. Our experimental results are consistent with the current stability level 10E-15 of the atomic

(F#% 988 W)
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Improving Real-Time Ionospheric Delay Extraction in Precise Point
Positioning with Sidereal Filtering

ZHENG Bin'* WANG Yu® OU Gang '

1 College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China
2 Jiangnan Institute of Computing Technology., Wuxi 214083, China

Abstract: Uncombined precise point positioning (PPP) could be used to extract ionospheric delay with
high accuracy. However, parameters estimation in PPP requires long converge time due to the high
correlation between ionosphere and ambiguity parameters. Further more, the multipath effects at
tracking station degrade the precision of code and phase measurements, thus impact the performance
of PPP ionospheric delay estimation. For static observation stations, sidereal filtering could be used to
eliminate multipath errors by taking advantage of the ground track repeat period of GPS satellites. Af-
ter extracting the code and carrier phase residuals of the past few days in post-processing, multipath
error correction model could be established with historical residual series by sidereal filtering, so as to
improve the performance of real-time ionospheric delay estimation. Experiments with IGS observation
data showed that with the application of sidereal filtering, real-time ionospheric delay extraction error
decreased from 0. 185 m to 0. 028 m and convergence time of ionospheric parameters for newly rising
satellites reduced from 80 minutes to 35 minutes. Improvements in single station ionosphere delay es-
timation could refine ionosphere model of local network. On the other hand, precise satellite slant ion-
osphere delay can be obtained at a lower elevation, which can reduce the layout density need of refer-
ence station network.

Key words: precise point positioning; ionospheric delay; multipath mitigation; sidereal filtering
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clocks installed at the time-keeping stations. The quick development of time-frequency science, inclu-
ding highly precise atomic clocks or optical clocks, creates the potential for using the TWSTFT tech-
nique to determine geopotential and height difference, as well as enable its extensive application in va-
rious fields.

Key words: two way satellite time and frequency transfer; gravity {requency shift; geopotential differ-

ence; orthometric height difference
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