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An optimizing model of initial orbit of spacecraft using PSO
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Abstract: To improve the precision of initial orbit of spacecraft in launching phase, to execute timely and ac-

curate TT&C in early orbit phase, and to meet the need of the users, this paper puts forward an initial orbit

determination method which regards measurement datum and precision of all kinds of redundant and backup

equipments as the input parameters of the optimization model and determines the optimized orbit based on Par-

ticle Swarm Optimization (PSO) method. The result indicates that it is significant to improve the precision of

initial orbit of spacecraft by using a number of measurement data and the precision of different redundant and

backup equipments. This algorithm is proved to be accurate and effective, and can be used both in the initial

orbit determination and in the spacecraft orbit optimization in operational phase.
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7 el a/ km e i/ () o (°) w/ (°) M/ (%)
1 N {8 6 992.770 25 0. 004 33 98. 508 81 4.210 70 1.571 26 135. 118 98
2 N 35Tk 6 997.293 35 0.003 98 98. 495 38 4.240 90 2.091 15 133.256 76
3 N ¥} GPS 7 018.292 85 0.001 71 98.510 53 4.210 06 35.350 00 101. 356 12
4 M 3 GPS 7 017.794 27 0.001 94 98. 508 76 4.222 53 35. 498 80 100. 959 62
5 M 3 7 017.190 78 0.001 87 98. 501 66 4.207 80 36. 818 42 99. 865 24
6 M 357k 7 008. 989 07 0.002 11 98. 512 00 4.208 38 25.677 32 111. 035 27
7 Y TR 7 018. 827 68 0. 000 12 98. 458 58 4,248 37 28.874 10 108. 012 44
8 Y ik 7 017. 080 03 0. 001 46 98. 444 17 4,256 50 35.759 54 100. 966 18
9 X Sl 7 032. 065 73 0. 000 46 98. 487 75 4.234 63 103. 789 10 33.085 02
10 X ¥Rk 7 126. 902 20 0.012 83 98. 456 95 4. 186 40 90. 641 51 44.141 93
11 P ik 6 825.626 70 0.023 82 98.511 48 4.130 54 304. 192 87 192. 243 84
12 P i 7 029. 424 57 0. 000 94 98. 476 75 4.240 01 99.967 13 35.843 11
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F5 X /km Y /km Z/ km ).(/(m-s’l) }"/(m-s’l) Z/(m’s’l)
1 -5 067.396 -1 082.283 4727. 624 -5192.019 432. 635 -5432.109
2 -4952.511 -1 093.438 4 848. 444 -5318. 643 401. 060 -5 310. 867
3 -5 060. 126 -1 084.351 4 744. 385 -5 202. 690 431. 985 -5431.516
4 -5 040. 953 -1 086. 816 4763.796 -5224.942 425.910 -5 410. 623
5 -5 059. 057 -1 083.256 4 743.982 -5204.328 431. 129 -5 430. 999
6 -5 058.938 —1083.061 4 736. 547 -5201.751 432. 852 -5 434. 869
7 -5 058. 698 -1 083. 189 4 743. 825 -5195.375 425.553 -5441.778
8 -5 057.781 -1 082.777 4 744. 830 -5202.79% 421. 671 -5433.753
9 -5 066. 458 —1085.948 4 750. 112 -5193.210 429. 246 —5438.133
10 -4 998. 023 -1091.575 4 868. 072 -5351.813 399. 346 -5 306. 397
11 -4 948. 832 -1 079.021 4 809. 426 -5215.392 422. 405 -5 325.337
12 -4.974.799 -1 091. 694 4 837.059 -5294.433 406. 627 -5 347.396
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1 -22.160 0 0.002 67 0.037 3 -0.0153 -21.9350 22.952 60
2 -17.6379 0.002 32 0.023 9 0.014 0 -21.4150 21.090 41
3 3.3617 0. 000 05 0.039 1 -0.014 0 11.843 0 -10. 810 20
4 2.863 1 0. 000 28 0.037 3 -0.003 0 11.992 0 -11.206 70
5 2.259 6 0.000 21 0.030 2 -0.0180 13.312 0 -12.301 10
6 -5.942 1 0. 000 45 0.040 5 -0.017 0 2.170 9 -1.131 10
7 3.896 0 -0.001 50 -0.0129 0.022 0 5.367 17 -4.153 90
8 2.148 0 —-0.000 20 -0.027 3 0.030 0 12.253 0 —-11.200 20
9 17.130 0 -0.001 20 0.016 3 0.008 0 80.282 0 -79.081 30
10 111.900 0 0.011 17 -0.014 5 -0.0390 67.1350 -68. 024 40
11 —189.300 0 0.022 16 0.040 0 -0.0950 280. 680 0 80. 077 50
12 14.490 0 -0.000 10 0.005 3 0.0140 0 76.460 0 -76.323 20
13 0.124 0 0. 000 20 0.023 3 -0.009 0 3.172 0 -2.172 60
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