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Abstract: Precise orbit determination of COMPASS-M1 satellite is carried out using observation data of
international laser connection survey network. The determined orbits are compared with international CPF
ephemeris. The comparison results show that the orbits determined using five days’ observation data are not
steady in the condition of lack of observation data. The precision of forecasting orbits is decreased rapidly.
And the error of the orbits determined using seven days’ observation data are large. However orbits
determined using ten days’ observation data are steady and are better for orbit forecasting.
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Figure 1. The distributing of International Laser Ranging stations
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Figure 2. Internal two stations’ visible sub stellar point trace
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Figure 3. Visible substellar point trace of twenty-one
internal laser ranging stations
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Table 1. Observation data of COMPASS-M1
% 1. COMPASS-M1 3 #54}

Satellite Site Name Station Start Date End Date No. Passes | No. Points | No. Minutes

COMPASS-M1 | Beijing 7249 02-May-2009 | 02-May-2009 1 7 2,100
Changchun 7237 05-Dec-2008 25-Jul-2009 35 167 50,100
Concepcion 7405 04-Dec-2008 24-Jul-2009 28 206 61,800
Graz 7839 23-Dec-2008 21-Jul-2009 25 186 55,800
Greenbelt 7105 08-Jan-2009 15-Jun-2009 9 57 17,100
Hartebeesthoek 7501 23-Jun-2009 | 24-Aug-2009 2 26 7,800
Herstmonceux 7840 05-Dec-2008 | 29-Aug-2009 40 196 58,800
Katzively 1893 05-Dec-2008 21-Jul-2009 33 206 61,800
Koganei 7308 13-Jan-2009 25-Jun-2009 9 55 16,500
Matera 7941 03-Jun-2009 30-Jun-2009 5 23 6,900
McDonald 7080 17-Dec-2008 24-Aug-2009 27 125 37,500
Monument Peak 7110 10-Dec-2008 26-Aug-2009 27 235 70,500
Mount Stromlo 7825 21-Dec-2008 20-Aug-2009 32 254 76,200
Potsdam 7841 18-May-2009 | 18-May-2009 1 4 1,200
Riga 1884 20-Apr-2009 20-Apr-2009 1 11 3,300
San Juan 7406 10-Dec-2008 | 26-Aug-2009 104 868 260,400
Simeis 1873 13-Jan-2009 22-Jun-2009 6 66 19,800
Tanegashima 7358 16-Dec-2008 | 29-Aug-2009 24 108 32,400
Wettzell 8834 15-Dec-2008 27-Jul-2009 14 85 25,500
Yaragadee 7090 04-Dec-2008 | 29-Aug-2009 77 712 213,600
Zimmerwald 7810 23-Dec-2008 | 27-Aug-2009 36 114 34,200
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Figure 4. The compared orbit results using five and seven days’
observation data
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Figure 5. The compared orbit results using five
and ten days’ observation data
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Table. 2 The difference between orbits determined
using several arcs and CPF ephemeris
R 2. TRIEHPERKENSE RS EER CPF 2L
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5% 0.993 12.107 5.706 13.421
7K 3.150 22696 21717  31.570
10 % 0.710 12529  11.257  16.858
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Figure 6. The difference between orbits determined using five Figure 7. The difference between orbits determined using senve
days’ observation data and CPF ephemeris days’ ureobservation data and CPF ephemeris
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