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Nonlinear Actuator Fault Diagnosis: An Application

of Model Reference Adaptive Technique
Wang Aiping
(Husibei Normal College* Anhui Huaibei, 235000, P. R. China)

Abstract: This short paper presents a novel solution to the fault diagnosis of nonlinear actuators in known deterministic
dynamic systems. The actuator is characterized by a parameter vector whose unexpected changes are regarded as the faults in the
actuator. A nonlinear adaptive observer is constructed which incorporates the estimation of the parameter vector. Using the well
established procedure in the construction of adaptive updating rules in model reference adaptive control, online estimation of the
parameter vector is obtained and is shown to be able to generate a desired diagnosis. An example is included in order to demon-

strate the use of the proposed approach.
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2 RGFRRSHBERKI (System representa-
tion and fault detection)
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2.1 BRZ R (System representation)
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x(t) = Ax(t) + BF(O(e),u(t)), (1a)
y(t) = C+x(2) + n(t), (1b)
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2.2 #PEAA U N 28 (Fault detection observer)
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y(1) = Cx(2), (2b)
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S
e(t) = x(1) - x(2), (3a)
eo(t) = y(2) = y(1) = Ce(t) — n(t), (3b)
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3 #FEi2 B (Fault diagnosis)
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C = B"P. (12)
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{a'c(t) = Ax(t) + BF(O(e),u(t)) + Q(1),
y(t) = Cx(2).
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4 —MHEZLHI(A simulation example)
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Fig. 1 Simulation result
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Fig. 2 Simulation result
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Fig. 3 Simulation result with (30)

5 %3 i& (Conclusion)
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