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Attitude control of satellite in process of orbit transfer with constraint input

HU Qinglei, ZHANG Aihua, JIANG Chengping, JIN Xiaowei
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Abstract; In this paper, a neural network based on adaptive sliding mode controller for rigid spacecraft is
proposed, in which the external disturbance that is caused by drift of mass’ s center and thruster
misalignment, uncertain parameters and actuator saturation are explicitly taken into account. More
specifically, this input saturation nonlinearity is assumed to be unknown in advance and as disturbance. By
using the characteristics of neural network (NN) , the NN — based compensator is developed to compensate the
effect of this saturation nonlinearity. Under this, a novel adaptive sliding mode controller is designed to reject
the disturbance and deal with uncertainty due to the thruster misalignment and the center drift, in which the
requirement of knowing the system parameters in advance is eliminated by using an adaptive updating
technique. Systematic design procedure is also developed for synthesis of the NN adaptive sliding mode
attitude control strategy. Simulation results show the theoretical and practical merit of the designed approach.
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