%30 B 5
2013 £ 5 H

EHEERE LA
Control Theory & Applications

Vol. 30 No. 5
May 2013

DOI: 10.7641/CTA.2013.20785

B B0 2% 0 A L AN 2 AR G0 15 e T A B B T 1k

KA, SR, A T, i
(BFLFRRZ Uk RSB, BRI 722 710038)

FE: £ AR B RG0S A I i) R, R T — AR ST B BT k. SR v A e 0
PP R A W A A 0 R 00 8 5l A A A H oo LA 19 8L ) FH H oo YO SRR A0 1 B AR M, fRAIE
REMPLT-HLEE ST, [R5 NHIEHL, 60 PR WA 5 1 R BURE s I 2Rk P AN S5 AR 8 Tl i) AT
TEMI AT FISRAR T35, W e vt B8 I TS o W B AP (R 6 7, 700325 R T B 22 A5 5 R BEATLARR I, 3 et e 55 o Jon e
HECTETE -3 ER Gib U= R L AT NS s PN E <y

KRR MIES BT ARZR A R, e th A PEA S X ST HE; B Al

FESES: TM74 XRRFRIZAD: A

Novel observer-based robust fault detection method for
nonlinear uncertain systems

ZHU Xi-hua', LI Ying-hui, LI Ning, HAN Jian-ding
(School of Aeronautics and Astronautics Engineering, Air Force Engineering University, Xi’an Shaanxi 710038, China)

Abstract: For the robust fault detection in nonlinear uncertain systems, we propose a novel method based on the
statistical theory. The residual is generated after the full-order fault observer is designed, and the robust fault detection
problem is formulated as an H-infinity optimization problem. The robustness of the fault detection is described by H-infinity
norm, so the capacity of resisting disturbances is ensured. Besides, the H_ norm is introduced to ensure the sensitivity to
faults. By using the linear matrix inequality techniques, we derive the solvable conditions of this optimization problem and
obtain the solutions as well. Statistical theory is used for determining the threshold of the fault detection. Taking account
of the randomness of the residual makes the fault detection results more exact and credible. The validity of this proposed
approach is illustrated by a numerical example.
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Fig. 1 Residual curve of square fault signal
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