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Cell Membrane Discharge Model Enlightened Robust Attitude
Maneuvering Control for Flexible Spacecraft

ZHOU Duan, GUO Yu, CHEN Qing-wei, HU Wei-li
(School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract ;: Under model parametric uncertainties and external disturbances in space, this study investigates attitude
maneuvering control for large angle rapid maneuvering and fast stable of flexible spacecraft. A cell membrane discharge
model enlightened robust attitude maneuvering control law is designed. To cope with the existing model parametric
uncertainties and external disturbances, a robust attitude maneuvering controller is proposed based on the nonlinear and
coupled characteristics of flexible spacecraft. The problem of jump of attitude which will excite the elastic vibration mode
during large angle maneuver of flexible spacecraft is studied. By using dynamics model of cell membrane discharge, an
improved robust attitude maneuvering controller is proposed. When the errors of model parametric uncertainties and external
disturbances are bounded, it is proved that the closed-loop system is uniformly ultimately bounded. Finally, by using the
control parameters properly, the control performance can be improved and the control energy can be reduced. The
simulation results demonstrate the effectiveness of the proposed robust controller.
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Fig. 1 Structure of attitude control strategy
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