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Research on Integrated Orbit and Attitude Control Technology for
Micro-Satellite Thruster

LIU Liao"*, WU Aiguo', SUN Huamiao’, WEI Shilong’, XIE Chengqing’
(1.School of Mechanical Engineering and Automation, Harbin Institute of Technology (Shenzhen), Shenzhen 518055,
Guangdong, China; 2.Shenzhen Aerospace Dongfanghong Satellite Co., 1.td., Shenzhen 518064, Guangdong, China)

Abstract: With the development of micro-satellite technology, the demands for constellation networking and orbital
maneuvering are increasing. In view of the micro-satellite characteristics of light weight and low power consumption, this
paper proposes an integrated attitude and orbit control scheme. In the scheme, one big thruster is adopted for the orbit
control, and four inclined small thrusters are used for the orbit and attitude control. The scheme can realize three-axis

attitude control in the orbit control, and thus increase the functional density of the control system. The simulation

analysis is carried through Matlab. The results show that the proposed control scheme has good practicability.
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Fig. 1 Block diagram of the thruster attitude control system
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Fig. 2 Schematic diagram of thruster installation
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Tab.1 Thrust vectors and torque vectors
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F, F, F. T, T, 7.
1 0.996 195 —0.061 630 —0.061 630 0.013 065 0.084 458 0.126 735
2 0.996 195 —0.061 630 0.061 628 —0.013 070 —0.084 460 0.126 735
3 0.996 195 0.061 628 0.061 628 0.013 065 —0.084 460 —0.126 740
4 0.996 195 0.061 628 —0.061 630 —0.013 070 0.084 458 —0.126 740
5 1.000 000 0 0 0 0 0
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Fig.5 Time curves of the satellite attitude
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Fig. 6 Time curve of the orbit height
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Fig. 9 Phase-plane curve of the Y-axis
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