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Anti=windup Design for Satellite Attitude Control with Input Saturation Based on
Characteristic Model

GUO Ruike, HU Jun, LI Maomao, ZHANG Tao
(Beijing Institute of Control Engineering, Beijing 100190, China)

Abstract: A control method combining golden section controller and anti-windup compensator based on linear
matrix inequalities (LMI) is proposed for the satellite attitude tracking control problem with input saturation. The
golden section controller is used as the nominal controller, the characteristic model is used instead of the plant in the
anti-windup design, and the convex constructions by way of LMI for anti-windup augmentation are formulated, so that
the control performance or stability of the closed-loop system can be guaranteed. The characteristic model extends the
application range of LMI-based anti-windup design to a class of nonlinear systems with input saturation. Numerical

simulations confirm the effectiveness and robustness of the proposed method for satellite attitude tracking control with
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input saturation.
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Fig.1 Anti-windup closed-loop system
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Fig.2 Closed-loop responses without and with input

saturation
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Fig.4 Closed-loop responses with dynamic anti-windup

compensator
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Fig.6 Closed-loop responses with dynamic anti-windup

compensator and low-gain controller
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