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Fig. 1 Relationship Between Satellite and LEO

Receiver Antenna Phase Center
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Fig. 2 Distribution of Observations with Respect to the
Satellite Nadir Angle
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Tab.1 Statistics of Observations
KIK oAt 00 {450 "/ %
KT 14° 386 222 43.8
/NTF14° 495 405 56.2
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Fig. 3 Flowchart of Resolutions of GPS PCV
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Fig. 4 Distribution of Residuals from Five Kinds of Satellites
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Tab. 2 Statistics of the Differences Between the Final
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Tab. 3 Description of the Schemes Using
Different GPS PCVs
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Tab.4 RMS Statistic of the Differences Between the
Orbits from the Five Schemes and JPL
(2012-01-16~2012-01-25) /cm

LS 1 1] Yy i) e | 3D-RMS
VED! 2. 36 2. 62 1.54 3.84
HE 2 1.28 2.45 1.39 3.10
X 0. 81 2.52 1.36 2.98
EX! 0.81 2.53 1. 36 2.98
HES 0. 80 2.52 1.33 2.96
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Fig. 7 Differences Between the Orbits from the Five Schemes(2012-01-17)
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Tab.5 RMS Statistic of the Differences Between the Orbits From the Five Schemes (2012-01-16~25)/cm

1 1 I % 1n) (| Y1) %10 1 1 Yl m) 2 1h) 3D

B I B STD STD STD RMS RMS RMS RMS
HEE1~5 —2.26 0.17 0. 25 1. 20 1. 44 0. 30 2.56 1.45 0. 39 2.97
R 2~5 —1.29 0.14 0.08 0. 66 0.93 0. 24 1. 45 0.94 0. 26 1.75
J7% 3~5 —0.23 —0.01 0.03 0.11 0.15 0.06 0. 25 0. 15 0.07 0. 30
T4 4~5 —0.23 —0.02 0. 04 0. 10 0.13 0.05 0. 25 0.13 0.07 0.29
H % 3~4 0.01 0.01 0. 00 0.07 0.12 0. 05 0.07 0.12 0. 05 0. 14
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Estimation of GPS Antenna Phase Center Variation and Its Effect on
Precise Orbit Determination of LEQOs
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Abstract: Accurate calibration of GPS satellite transmitting antenna phase centers is very important

for precise GNSS data processing, as well as for precise orbit determination of LEOs. This paper

takes GPS as the starting point for a new method based on residuals from space-borne data to calibrate
GPS satellite antenna PCVs., PCVs obtained from JASON-2 GPS residuals are compared with igsO8_

1745. atx. Results show that the agreement is about 1 mm~2 mm below 14° , and the estimated GPS

PCVs values is extended up to nadir angle of precisely 17°. Several schemes were designed to consider

the effects of GPS PCVs on the precise orbit determination of LEOs. Results show that errors about

2 cm can be caused by GPS PCVs. The resulting PCVs obtained the same accuracy orbits as ones u-

sing IGS PCVs, with accuracy at about 3cm in 3D, and lcm in the radial direction. The method used

in this paper can provide references for calibrating the antenna phase center variation of BEIDOU sat-

ellites.
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