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Robust reliable tracking controller design when the fault is viewed as

a structural uncertainty

OUYANG Gao-xiang, NI Mao-lin, SUN Cheng-qi
(National Laboratory of Space Intelligent Control, Beijing Institute of Control Engineering, Beijing 100190, China)

Abstract: Based on the quadratic separator, the design of a robust reliable tracking controller is investigated for a
class of polytopic systems with actuator failures. By making use of the robust stabilization characterized by topological
separation of uncertain systems, a quadratic separator is designed to separate the matrix standing for fault model from
system parameters via the lossless S-procedure. The structure information of the faulty actuator model is introduced into
the reliable controller design on the basis of the separation, reducing the design conservativeness. In addition, the condition
for the existence of a robust reliable tracking controller can be reduced to a linear matrix inequality (LMI) which is easy
to be solved numerically. Finally a flight example is given to demonstrate the effectiveness and superiority of the robust

reliable tracking controller.
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Fig. 1 Response curve of pitch angle in the case of faults
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