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Table 1 Design result comparison for different semi-major
axis (carrying capacity deviation)

Aa/km Jiikil/kg Jiik2/kg
-15 103 105
-10 69 72
-5 35 38
0 0 0
5 34 -33
10 —69 —69
15 -104 -107
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Table 2 Design result comparison for different semi-major

axis (Iterative attitude angle)

Aa/km o/ (®) Wl (°)
-15 33 —0.89
-10 2.17 —0.6
=5 1.11 —0.31

0 0 0
5 —0.83 0.25
10 -1.72 0.52
15 -2.54 0.78
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Table 3 Design result comparison for different

inclination (carrying capacity deviation)

Ai/ (°) JriF1/kg F7iF2/kg
03 6 1
0.2 4 7
-0.1 2 7
0 0 0
0.1 -1 -6
0.2 -3 21
0.3 -5 —40
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Table 4 Design result comparison for different
inclination (Iterative attitude angle)
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Table S Multiple target orbit requirement

Fe 5 FAR Al /km (CUNES P/ ()

1 6 856 0 34.70
2 6 859 0 34.76
3 6862 0 34.82
4 6 865 0 34.88
5 6 868 0 34.94
6 6871 0 35.00
7 6874 0 35.06
8 6877 0 35.12
9 6880 0 35.18
10 6 883 0 35.24
11 6 886 0 35.30
%6 DENBEER
Table 6 Orbit injection accuracy requirement
ZH NHRS R ZE (AEXHED
=K Hh/km <2
(LIVES < 0.002
UM () <0.05

Ail (°) o/ (®) Wl (®
-0.3 0.97 9.28
-0.2 0.57 6.18
-0.1 0.31 3.07

0 0 0

0.1 0 -3.12
0.2 -0.02 -6.19
0.3 0.05 -9.22
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Table 7 Design orbit injection accuracy of multi-target orbit
P K Al/km (TIVES HUBm ()

1 0.116 0 —0.001
2 0.109 0 —0.001
3 0.101 0 —0.001
4 0.094 0 —0.001
5 0.087 0 0.001
6 0.094 0 0.001
7 0.074 0 0.001
8 0.069 0 0.001
9 0.064 0 0.001
10 0.059 0 0.001
11 0.056 0 0.001
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Table 9 Iterative attitude angle deviation

)
e T £ T A £
1 4.17 8.98
2 3.24 7.09
3 2.38 5.24
4 1.56 3.44
5 0.81 1.68
6 0 0
7 —0.54 -1.7
8 —1.14 -3.33
9 -1.7 49
10 2.2 —6.43
11 -2.66 -7.91
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A Union Design Method of Trajectory and Guidance for Launch Vehicles
Adapted to Multi-Target Orbits

WANG Ying, TANG Mingliang, HAO Chuanchuan, ZHU Liangcon, FENG Jihang

(Shanghai Aerospace System Engineering Institute, Shanghai 201109, China)

Abstract: With the increasing of multi-satellite network launch missions and increasing multiple window launch missions, a
union design method of trajectory and guidance is proposed in this paper, which can adapt for multiple target orbits. In this innovate
method, one theory trajectory for one target orbit is designed, making a hypothesis which the satellite’ sentry point position is
maintained unchanging for other target orbits, and then the terminal guidance parameters with requirements of other orbits are
generated, and lastly the target orbits are reached by iterative guidance. The simulation results indicate that relative to the traditional
method, this method can greatly reduce the calculation amount while making little impact on carry capacity, and has strong

adaptation for multiple target orbit missions. This method can also adapt for temporary slightly target orbit adjustment.
Keywords: multi-satellite network; multiple target orbit; trajectory; guidance; slightly target orbit adjustment
Highlights:

e For multi-satellite network missions, a union design method of trajectory and guidance is proposed.

e In the union design method, one theory trajectory is designed for one target orbit, making a hypothesis which the satellite’s

entry point position is maintained unchanging for other target orbit, and the terminal guidance parameters with requirements of other

orbits are generated, and lastly the target orbits are reached by iterative guidance.
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