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Fault Detection and Reconstruction for a Nonlinear System Based on
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Abstract With the expansion of control systems in scale, the possibility of fault is getting high. The security and reliability of a control
system becomes a key issue. So far, the fault diagnosis for linear systems sees many successes, but that for a nonlinear system remains a
difficult problem. The traditional fault diagnosis method based on state observer can not effectively used for nonlinear systems; and its
robustness of the diagnosis and localization can not be well ensured when a system has uncertainties and disturbances. In this paper, for
the sensor fault diagnosis and for nonlinear systems, a method for fault detection and reconstruction based on sliding mode observers is
proposed. The sensors fault is first augmented into actuator faults by introducing integral variants. Then a sliding mode observer is
constructed for the augmented system. The stability of the sliding observers is proven by using the Lyapunov stability theory. Finally, the
observers are designed by solving the Linear Matrix Inequalities (LMI) and the sensor faults can be reconstructed directly. Numerical
simulation shows the effectiveness and accuracy of the reconstruction of the sensor faults using the proposed approach.
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Fig. 2 Fault f,, reconstructed faults fs1 and fgg in case 2
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Fig. 3 Reconstructed fault fs1 and reconstructed fault fgg with noise in case 3

; Lyapunov

El El

LMI o

(References)

[1] Venkatasubramanian V, Rengaswamy R, Yin K. A review of process fault
detection and diagnosis: Part 1 Quantitative model —based methods [J].
Computer & Chemical Engineering, 2003, 27: 293-311.

[2] Gauhier J P, Hammouri H, Othonan S. A simple observer for nonlinear
systems application to bioreactors [J]. IEEE Transactions on Automatic
Control, 1992, 37(6): 875-880.

[3] R ) [J]. , 2004,
30(11): 1011-1016.

Chen Maoyin, Zhou Donghua. Acta Automatica Sinica, 2004, 30 (11):

1011-1016.
-
1
. :
t
t
f
1
1
t
1
+ 2010 12 5—12
t
i , ,
+ o
i 2010 6 30 ,2010
i 71 (210008),
+

28 2010,28(11)

“sB/\IniBIXMiF T EIEH S hilhid i X

10 31

[4] Sharma R, Aldeen M. Fault detection in nonlinear systems with unknown
inputs using sliding mode observer [C]//Procedings of 2007 American
Control Conference (ACC07). New York, NY, 2007: 432-437.

[5] Sreedhar R, Fernandez B, Masada G Y. Robust fault detection in
nonlinear systems using sliding mode observers [CJ//IEEE Conference on
Control Applications. Vancouver, 1993: 715-721.

[6] Edwards C, Spurgeon S K, Patton R J. Sliding mode observers for fault
detection and isolation[J]. Automatica, 2000, 36: 541-553.

7. : [M].

, 2002.
Yu Li. Rubost control: The linear matrix inequation method [M]. Beijing:
Tsinghua University Press, 2002.

[8] Chee P T, Edwards C. Sliding mode observers for detection and
reconstruction of sensor faults|J]. Automatica, 2002, 38: 1815-1821.

(9 , , s (71

, 2003, 24(11): 1025-1028.
Wang Zhanshan, Zhang Huaguang, Li Ming, et al. Journal of Northeastern
University: Natural Science Edition, 2003, 24(11): 1025-1028.

(TrEmE %X7T)

L L A T i L e i i L A S ]

:025-86881532,86881538; :sssc@issas.ac.cn,




