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Development and evaluation of GPS satellite orbit and clock near-realtime estimation algorithm
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Abstract
For the realtime precise positioning by GPS, it is necessary to provide high precision satellite orbit
and clock. We have developed a near-realtime algorithm to estimate high precision GPS satellite
orbit and clock. In the algorithm, using zero-difference ionosphere-free carrier phase as the basic
observable, satellite orbit and clock are estimated by Extended Kalman Filter (EKF). Tropospheric
delay, receiver clock, ERP and phase bias are obtained as well. Measurement model contains precise
corrections such as antenna phase center offsets, relativistic effects and site displacement by earth
tides. The satellite orbit model incorporates geogravity, moon/sun gravity and various SRP models.
For the test, using IGS 40 stations' observation data as input, GPS satellite orbit and clock were
estimated. Compared with 1GS final orbit/clock, satellite position 3D RMS errors were 9.3cm

(1pass) and 6.0cm (3pass). Clock bias RMS errors were 0.16ns (1pass) and 0.15nsec (3pass).
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Satellite Orbit : 2004/10/03 00:00:00-2004/10/09 23:45:00 (REF: IGS Final)
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Satellite Orbit : 2004/10/03 00:00:00-2004/10/09 23:45:00 (REF: IGS Final)
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Satellite Orbit GPS01 : 2004/10/03 00:00:00-2004/10/09 23:45:00
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DX VAEEN R, F 72 3pass #HEEME Ao 72 PPP JINIKEE & IGS W, HiEE A -
72 DT LSRR WS ENER TE D 2 LB 0ho T,

F12 UVTNHA L UEY TIVH A LEREE « BEEHHEEE 26 - 7= PPP NS

PSR . RMS i&72 (42)mF-)) Repeatability (£ /7 £#))
B - W3
BT - et East North Up East North Up
1pass # & & 10.5mm | 6.4mm | 13.6mm | 6.0mm | 3.9mm | 9.0mm
IGS TR fiE 204.8mm | 146.6mm | 321.9mm | 180.5mm | 133.0mm | 277.9mm
k7
R R E A 22.8mm | 9.2mm | 43.8mm | 21.1mm | 7.9mm | 39.7mm

(GPS Week1291, IGS Fcf& A% & o L)

K13 AOREEBIE - FEEHEEE 2 68 - 7 PPP UGS A

S e - RMS #8272 (4R 1) Repeatability (4= T-4))
ERNEE
M - et East North Up East North Up
3pass HE E 3.8mm | 3.0mm | 7.5mm | 2.8mm 1.5mm 4.7mm
IGS & 3.5mm 2.3mm 6.7mm 2.0mm 1.3mm 4.2mm
GS &I 3.2mm 2.2mm 6.1mm 1.8mm 1.2mm 3.6mm

(GPS Week1291, IGS Ff A= & o Lhi)
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Station Position : 2004/10/03 00:00:00-2004/10/09 23:45:00 (REF: IGS Final)
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GPS fr2#iE « KFpt 2 MU T X A A THEE T 5703 X A% LM 21T - 7=,
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