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Active Disturbance Rejection Decoupling Control of
Control Moment Gyroscope Based on Neural Network

Tang Jiahao, Wen Xin, Wang Ning, Long Dizhi
(College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In order to solve the coupling and disturbance problems of Model750 control moment gyroscope (CMG), a
compound decoupling control method for CMG based on radial basis function (RBF) neural network inverse system and
linear extended state observer (LESO) is proposed. An inverse system is constructed by using the nonlinear approximation
capability of the neural network and is connected in series with the original system, so that the original system is decoupled
into two equivalent pseudo-linear subsystems; The linear extended state observer (LESO) is used to estimate the residual
coupling and disturbance terms of the equivalent system to compensate them, and the closed-loop is formed with the
proportion differentiation (PD) controller to improve the dynamic control performance of the system. The proposed control
method is compared with the PID-RBF inverse control method by simulation, and the results show that the method can
effectively decouple the Model750 system, and has better dynamic control performance and robustness.
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