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Study on Aerodynamic/Reaction Blended Control System Design Based on Optimal
Control and Auto-Disturbance-Rejection Control

CHEN Guangshan', CHE Rong®. XIA Bin', PENG Jiping', LIAO Huannian', LIU Lu'
(1. Shanghai Aerospace Control Technology Institute, Shanghai 201109, China;
2. Shanghai Electro Mechanical Engineering Institute, Shanghai 201109, China)

Abstract; The design of aerodynamic/reaction blended control system is studied to improve the performance of
control system in this paper. Taking pitch channel as an example, the control loop of the missile based on state
feedback is designed by optimal control theory, and the control law is obtained by linear quadratic regulator (LQR).
The determination method of weighted matrix is given. The weights of overload deviation, angular acceleration, and
angular velocity are adjusted in order to make the derived feedback gain factor meet the requirement. To solve the
problem that disturbance caused by reaction force opening cannot be suppressed quickly by the state feedback control
law, the controller is amended by auto-disturbance-rejection control ( ADRC) theory. The outer disturbance is
estimated and compensated in real time by using state observer, and the disturbance is therefore suppressed quickly.
The simulation results show that the controller designed by optimal control and ADRC can realize fast tracking with
smooth dynamic process and strong disturbance resistance. The robustness of the control system is improved.

Keywords: missile; aerodynamic/reaction blended control; pitch channel; optimal control; auto-disturbance-
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Fig.1 Structure of pitch channel control
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Fig. 2 System response of state feedback control law
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Fig. 3 System response under superimposed disturbance
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