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Tab.1 Main orbit parameters of experimental spacecraft
JpE A EAS 3T I ] A /km ML /km KRR /km /O i L 2 JE 91/ min

1 k% KE1s 2011-09-29 383 399 6773 42.8 0.002 17 92.4
2 EH LS 2013-04-26 626 654 7008 98.0 0. 003 07 97.5
3 fiRE &% 25B 2014-12-10 1083 1097 7 460 63. 4 0.001 36 107. 1
4 hH db3 MEO-4 2012-04-29 21 456 21 600 27 905 55.7 0.002 51 773.2
5 R Wz 2G 2014-12-31 35 766 35 806 42 166 2.1 0.000 38  1436.2
6 Rk 145 2012-07-25 35 770 35 803 42 165 0.1 0.000 39 1436.1
A =%} itk GEO-1 2010-01-16 35 772 35 804 42 165 1.6 0.000 57 1436.2
8  EH AL IGSO-S2 2015-09-29 35 599 35 981 42 592 54. 4 0.004 53 1436.3
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Tab. 2 Initial conditions of experimental spacecraft (J2000)

MRARAFR FIBULIC Year+doy X/km Y/km Z/km Vo/kmes ' V,/kmes™'  V./km-+s™!
RE—%5 2015-11-3. 0 —472.5 —6 367.2 2217.5 6.074 49 1.144 04 4.570 81
o —5 2015-02-0. 0 —1375.9 1821.7 —6643.4 —1.294 53 7.070 53 2.222 46
i 258 2015-02-0. 0 1648.9 —2940. 2 6 664. 1 5.919 84 4.255 19 0. 405 80

dt 3} MEO-4 2015-11-0. 0 16 180. 6 7509.9 —21 460.4 —0.148 73 3.601 46 1.135 82
K= 2G 2015-02-0. 0 —32765.0 —26492.6  —1422.6 1. 930 66 —2.392 68 0.059 93
KAE-1-03 2015-02-0. 0 —30 248. 6 29 389.7 —68.0 —2.141 35 —2.205 31 —0.005 95

Jt3F GEO-1 2014-27-5. 0 —36 698. 4 20 724. 1 546. 3 —1.511 64 —2.677 66 —0.073 18

Jt3k 1GSO-S-2 2016-29-1. 0 —21179.7 36 233.6 —898.5 —1.522 84 —0.950 227  —2.51313
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Tab.3 Perturbation force models
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Fig. 1 Affects for different atmosphere density models
of Tiangong-1 space station
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Tab. 4 Propagation orbits under different
perturbation forces
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Fig. 2 Analysis of perturbation force for
Tiangong-1 space station
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Fig. 3 Analysis of perturbation force
for Gaofen-1 satellite
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Fig. 5 Analysis of perturbation force for
Beidou MEO-4 satellite
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Fig. 8 Analysis of perturbation force for
Beidou IGSO-S-2 satellite

b3} GEO-1( 9, DA FE &K 1 500 kg, #]
B 76 R 2014-10-02 00:00 TLE R #LIHE , Wik
4 I 20 AEEKRTE 51 T3 77 A2 19 L B O 8 o 0
K.wmwH L RFIGSO BAE.Z K 10" ~10° m; H
W= ARG AR 24 h B IME] 10° m; K P
JEIE TR 24 h A4 10° m, A 1 440 min A JH
1,5 TR R DG o0 5 M Bk 5 SRR AE 5 1GSO
TREMMLERE 1~10 m 2, [E &8, 55
GIPNGN DI S ST BN NS 1F e SN
.
4 & iE

AR SRR ) 3R 10 K A B T8 AR o TR 7 3% F
TR B LUK A% B e ROl g 2RAK

e O A L P L s a8 AR A% L BT
U BIUIE AR U5 1 R 3 BB S M % LALIE
RIS F1 0 0 JEMKAE Al 57 o3 Ay MR AR BROE
G =ARG 0 R T R BH O e S5 8% 8l g %
PUB TN BE B2, 25 2R 3R W], 8% 3h 5 Bl
7o B Ia AT JA A R U G, Bk AR BB 51
JE 7 A B B R A R R B T R T B
U g R W A 3 AR R BH DO T R B A A
SR FRIIE L SR A is A7 R A — B

5% 3k

[1] Ge M,Zhang H P,Jia X L, et al. What is Achievable with
the Current Compass Constellation? [J]. GPS World,
2012:331-339

[2] Montenbruck O, Gill E. Satellite Orbits Models, Methods
and Applications[ J]. Applied Mechanics Reviews, 2000,
55(2):2 504-2 510

[3] WR#h. Ao, RERL 230 B bR 908E SO0 BT — fi
Bk 5 IM. dbat: E B Tolk A 2015 (Chen
Lei, Bai Xianzong, Liang Yangang. Space Target Orbit Da-
ta Applications-Collision Warning and Situational Analysis
[M]. Beijing:National Defense Industry Press,2015)

[4] XAk MR &HUEH M. dbat: B Tolk b it 2000
(Liu Lin. Orbit Theory of Spacecraft] M]. Beijing: National
Defense Industry Press, 2000)

[5] Mec Carthy D, Petit G. IERS Technical Note No. 32[C].
IERS Conventions,2003

[6] XAk, AdEHiek DEYE H#EIM] duat. S EFHE BT
#t, 1992( Liu Lin. Orbit Mechanics of Artificial Earth Sat-
ellitefM]. Beijing: Higher Education Press, 1992)

[7] https://en. wikipedia. org/wiki/Low_FEarth_orbit

[8] Vallado D A, Crawford P, Hujsak R. Revisiting Space-
track No. 3 [ C]. AIAA/AAS Astrodynamics Specialist
Conference and Exhibit, Keystone, Colorado, 2006

[9] Vallado D A, Crawford P. SGP4 Orbit Determination[ CJ.
ATAA/AAS Astrodynamics Specialist Conference and Ex-
hibit, 2008

[10] Gaposchkin E M, Coster A J. Evaluation of Thermospheric
Models and the Precipitation Index for Satellite Drag[]].
Adv Space Res,1990(10):3 303-3 309

(T 4% 1165 B)



