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Abstract In order to accurately reproduce the multi-satellite networking technology and simulate
the multi-mode high-resolution imaging process on the ground, the three-axis air-bearing test bed
was the key device of simulation. In this paper, a fast automatic balance adjustment control al-
gorithm was proposed based on firefly algorithm improved BP (Back Propagation) neural network

PID (Proportion Integration Differentiation) control. Aiming at the problem of long adjustment

* HHEEHLAFHEIMIME (2018C18076) MEMGILFETFEAAELSIME (20180520216JH) H:[F B
2019-10-30 B JFEfH, 2020-03-11 EBEER
E-mail: zggl1995Qqq.com



484

Chin. J. Space Sci.  FRAFFH/ 2021, 41(3)

time and easy to obtain a non-optimal solution, the firefly algorithm was introduced to optimize the

initial weight and threshold value of the BP neural network, and improve the algorithm performance

in convergence rate and stability. Based on the kinematics and dynamics model of the three-axis

air-bearing simulator platform, the simulation results show that the optimized algorithm reduces the

z-axis centroid offset to 2.3x10~"m in 3.1s. The algorithm has faster and higher stability on air-

bearing simulator automatic balancing control, and satisfies the demand for multi-satellite imaging

process simulation.

Key words Air bearing simulator, Automatic balancing, BP neural networks, PID control,

Firefly algorithm, Multi-satellite simulation
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