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Research and Simulation of Orbit Determination for Geostationary Satellite Based on GNSS
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Abstract : As the limit ations of ground orbit system, this paper presents a method of orbit determination of GEO satellite
based on GNSS, and designs an orbit determination of G EO satellit e softw are. Combination of orbit determination of GEO
satellite charact eristics and construction of GNSS, the satellite visibility algorithms and inter satellite observation model
are discussed, integral filter method is proposed to determine the orbit of geostationary satellite to make use of the advantage
of orbit integral and Kalman filter method. Simulation results show that orbit determination of GEO satellite based on
GNSS can increase the satellite observations and improve the accuracy of orbit determination. Finally, the paper develops
a space based orbit determ ination of GEO satellite simulation platform with STK, Matlab and Visual C+ + . T he out
comes of this paper will provide theoretical reference and ideal simulation tool for the application of Compass on orbit de-
termination of GEO satellite.

Key words : orbit determination of GEO satellite; Kalman filter; satellites observation model; simulation platform

cH T A R MR A Bk, R AT AR FAM TEF K(GNSS) #& L L2 2 ok, T EAT S LE
RAZ HAF At S A% M TE RA R a4 & f= GNSS 69 L IR, A1 50 TE 7 W M Sk Ao 2 08 AL A AL 2% & 3
H AR Ao Kalman 38 B 7 k05, R A3 $L LEZ BB RS IER T & HALEREANATCONSS RRREZHIE
T DEQANE RET THHE REEELHFRGEME A EF KT E STK Matlab #2 Visual C+ + # —K &
B IEZ XA TG AFE ARTZAERNTH I ITE RARIRET 3Lt Loy A FRB AL T L
(3 B L2 7 B Kalman 780k 2R, —Kki57 A-FS
: P228 : A

. Ri= W Xe— X¢)'+ (Yem Y6) 4 (Ze— Zc)’
’ (1)

Ri= W Xe= Xu) + (Y= Yu )+ (Ze= Zn )’
(2)

Rs= ((Xun—-Xc)*+ (Yu- Y¢)*+ (Zn- Zc)*
(3)
0= arccos/ ( Ri+ Ri- R3)/2R\Rs]  (4)

2 J(Xe, Ye, Z¢) (Xe, Yo, Z¢) (Xnu, Yu, Zn)
J2000

, GNSS




14.3 < a< 19.6

Fig.1 Visibility of the navigation satellites to GEO
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Fig. 2 Process of satellite navigation system
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Fig.5 Orbit determination for geostationary satellite
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