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Analysis of Effect of Thruster Configuration on Control Error

YUE Xiao-kui, DUAN Chen-lu
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Abstract: The control accuracy as well as the propellant consumption is directly affected by the number of thrusters
and their configuration. This paper makes a research on the thrust allocation scheme of a spacecraft. On the analogy of
GDOP used in satellite navigation system, the concept of thruster configuration dilution of precision (CDOP) is proposed to
define the ratio between the thrust allocation error and the error caused by the thruster configuration. The conclusion that
the CDOP increases as the number of thrusters is obtained by analysis of matrix theory. Finally, the CDOP concept and the

conclusion presented are validated by a simulation, and can provides a reference for the selection of the number of the

thrusters and their configuration.
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Table 1 Desird output of controller
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[0.004 0.001 0.003 0.01 0.02 0.01]"
[0.004 0.001 0.012 0.08 0.02 0.01]"
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Table 2 Simulation of various configurations
K HHLE 7 7 8 8 9 9
CDOP 2.7857 2.8071 2.9866 3.0067 3.1749 3.1937
B B 3584 7296 7296 384 8832 128

1 4.8101 x10°"  4,9157 x10°"  5.5002x10""  5.6416 x10™"  6.1886 x10~"*  6.4532 x10 "
2 4.7937 x10°"  4.9294 x10°"  5.4999 x10~"  5.6075x10""  6.182x10° " 6.4214 x10 "
3 4.8010 x10™"  4.9629 x10™"  5.4972x10°"  5.6486 x10""  6.1876 x10~"*  6.3702 x10~"
4 4.7998 x107  4.9429 x10™"  5.4885x10°"  5.659 x10°" 6.1788 x10~  6.418 x10°"
5 4.7937 x107  4.9035 x10™"  5.487 x10°" 5.6741 x10™  6.1967 x10™  6.3345 x10 ™"
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Fig.1 The relation between CDOP and allocate error
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