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Abstract: Large-scale truss-type expandable aerospace structures have structural characteristics
such as large deflection deformation, low precision, and poor generality when tested on the
ground. An adaptive multi-point suspension gravity compensation control method is proposed in
order to improve the effectiveness of the ground test in this paper. Firstly, the system identifica-
tion algorithm and controller algorithm are designed to solve the multi-point coupling problem.
Secondly, a Simulink and Adams joint simulation platform is established, and the algorithm pa-
rameters are selected through simulation analysis to verify the feasibility of the algorithm. Finally,
the experimental platform of the gravity compensation system was built and the experimental veri-
fication was carried out with large truss space antennas as the object. The experimental results
show that the control system can converge rapidly under both steady state and dynamic conditions.
The average steady-state error is 0. 5503% in the static environment and 0. 526 % in dynamic envi-
ronment. This work provides a set of solutions for microgravity simulation of ground experiment
of large truss space antenna, and contributes to the intellectualization of gravity compensation sys-
tem, which is of great significance to the development of space industry.
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Fig. 1 Large truss space antenna model
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Fig. 2 Gravity compensation system structure diagram
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Fig. 3 Control system signal flow diagram
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Fig. 4 Controller design
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Fig. 5 Simulink and Adams combined simulation
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Fig. 6 Weight change based on LMS algorithm
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Fig. 7 The motor displacement

based on LMS algorithm
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Fig. 8 Error comparison of different control algorithms
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Tab. 1  Experimental results without interference
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A 45 45.212 0. 471
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