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Fault Tolerant Controller Design for Linear Stochastic
Systems with Uncertainties
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(Jong-Hyo Lee and Joon Lyou)

Abstract : This paper presents a systematic design methodology for fault tolerant controller against a fault in actuators
and sensors of linear stochastic systems with uncertaintics. The scheme is based on fault detection and diagnosis(isolation

and estimation) using a bank of robust two-stage Kalman filters, and accommodation

of the actuator fault by

eigenstructure assignment and immediate compensation of the sensor's faulty measurement. In order to clarify the fault
feature in test statistics of residual, noise reduction method is given by muiti-scale discrete wavelet transform. The
effectiveness of our approach is shown via simulations for a VTOL(vertical take-off and landing) aircraft subjected to
parameter variations, external disturbances, process and sensor noises.
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Fig. 1. MDWT-based noise reduction.
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Table 2. Fault signature matrix.
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Estimator "
Xkrk yck

Fault
Diagnosis

Accommodation
for fs,

Accommodation
- for f2,

18 2. FDD 7]k FTC #+2.
Fig. 2. FDD-based FTC structure.
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