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Fig. 1  Structure of three-body satellite system
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RESEARCH ON RECONFIGURATION CONTROL FOR
THREE-CRAFT COULOMB FORMATION IN THE DEEP SPACE"

Wu Liyao  Yuan Changqing’
(Aviation University of Air Force, Changchun 130022, China)

Abstract The problem of reconfiguration control for a three-craft coulomb formation in the deep space is investiga-
ted in this paper. First of all, considering external disturbance and Debye effect, the accurate dynamic models of
three-craft coulomb formation are established. According to the characteristics of the coulomb formation dynamic
model and the effect of solar radiation pressure on control precision, a PID charge feedback controller based on BP
neural network is designed. PID control has simple structure and good stability, while BP neural network has abili-
ties of autonomic learning and nonlinear approximation. Connecting PID control with BP neural network, the opti-
mal PID control parameters are outputted to change the charge of satellites in order to change coulomb forces be-
tween satellites, which eventually make the formation converge to equilibrium. The simulations show that the con-

troller is accurate and simple which is better than traditional PID control, and exhibits good control robustness.

Key words deep space, three-craft formation, coulomb force, PID control, BP neural network
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