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Compass Precise Orbit Determination Based on Space-ground Monitoring Network
GENG Tao, LIU Jingnan, ZHAO Qile, SHI Chuang
Research Center of GNSS, Wuhan U niversity, Wuhan 430079, China

Abstract : A way of orbit determination based on inter satellite cross layer observations is proposed. It classifies satellite
orbits into various layers by their heights and if a receiver is set in M EO satellite, observations can be received from GEO
and IGSO. According to the satellite constellation of the Chinese Compass satellite navigation system, precise orbit deter
m inat ion is carried out with satellite-ground observations (SGO), on the combination of satellite- ground and intersatellite
cross-layer observations (CLO), and on the combination of satellite-ground and inter satellite tw e-way ranging observa-
tions (T WRO) in the condition of regionally distributed ground stations and global unevenlydistributed ground stations.
The orbit results are assessed by satellite tracked arcs, position dilution of precision ( PDOD), comparing the estimated
orbits with the simulated reference orbits. The results show that with only 1 d SGOs from the seven regional stations in
China, RM S3pof GEOs, IGSOs and MEOs are respectively reduced from 6. 1 m, 1.3 mand 5.9 m to 1.0 m, 0.8 m
and 2. 0 m when CLOs, where the beam angle of ranging equipment increases up to 41. 25, orbit accuracies are better
than 20 cm when TWROs, where the beam angle increases up to 45 and systemic error is period term with 30 cm ampli-
tude.
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1
Tab. 1 Systematic and statistic measurement modeling
errors
/m 2 2 -
/ey cle 0.01 0.01 -
/ em - - 20
/ns 0.1 0.1 0.1
/ns 0.1 0.1 0.1
30 em/ 50 em
lem 1 em
1) 5 5 -
- 30~ 4.5, 3 15~
1.25 15
1000 km 1 000 km
3.2
2 GEO IGSO MEO
2
Tab.2 Statistic of satellite tracked time
GEO IGSO MEO
7 - - 100 87.32 39.97
7 30° - 100 89.48 41.50
7 31.25 - 100 89.67 41.65
7 32.5 - 100 90. 14 41.91
7 33.75 - 100 90.52 42.11
7 35° - 100 90.75 42.40
7 36.25 - 100 90.87 42.75
7 37.5 - 100 90.94 43.27
7 38.75 - 100 91.06 44.08
7 40° - 100 91.29 46. 19
7 41.25 - 100 93.03 53.35
7 42.5° - 100 93.03 53.35
7 - 30° 100 99.54 99. 88
7 - 45° 100 100 100
7 - 60° 100 100 100
16 - - 100 100 97.75
16 30~ 42.5 - 100 100 97.75
16 - 30°~ 607 100 100 100

: GEO ’
100%; M EO
40% ,
41.25 53. 3%,
30° 100% ,
16
3.3 Dop
(dilution of precision, DOP)
) PDOP
PDOP= EH+ Pyt Py (7)
2P Po Ps p
3 PDOP
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38.2; 16 , PDOP
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Tab.3 Orbit determination RMS;p from satellite to satellite double directions ranging / em
1 2 3
GEO 1GSO MEO GEO IGSO MEO GEO 1GSO MEO
15 226. 8 133.9 213.8 150. 44 9.2 20.1 89. 12 13.2 17.8
30 3¢ 58.1 73.5 55.8 10. 66 8.9 17. 4 15. 06 11.8 11.2
cm
45 17.1 16.7 15.2 5.34 4.7 .3 8.58 8.5 8.7
60 14.2 14.7 12.5 5.04 4.5 .5 8. 14 .8 7.2
75 10. 4 11.8 10. 4 4. 14 2.9 .3 5.1 .7 6.7
15 259. 1 135. 63 314.8 151.9 9.2 20.1 134.2 13.4 17.8
50 3¢ 63.5 8.9 81.8 16.1 9.1 18.5 30.3 13.3 17.5
o 45 33.9 4.1 40. 1 10. 8 8.1 10.5 12.7 12.7 16.3
60 28.3 31.7 33.4 10.2 7.1 8.3 11.5 11.4 15.5
75 23.1 27.8 25.8 5.9 5.3 7.5 11.1 7.9 10.9
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