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Multiple fault detection and isolation based on Kalman filters
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Abstract: Due to the lack of efficient approaches to locate multiple (two or more) faults, a new method based on a
bank of Kalman filters to detect and isolate faults in sensors and actuators is considered in this paper. In the presented
approach, Kalman filters are constructed corresponding to all the possible faults of sensors and actuators, and a set of
structured residuals is given, each of which is sensitive to a fault and robust for the remaining faults in sensors or actuators.
The theoretical analysis of the proposed approach is given. In addition, a simulation example is employed to show the
advantage of the proposed approach in multiple fault detection and isolation.
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od of Kalman filters)
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Fig. 1 Flowchart of fault detection and isolation based on

Kalman filters
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5.1 BATHLAIHE (Faults of actuators)
IEHIBCE 7 AR K EN = 7, faill A
H = max 1.15(k), Haps = max 1.55(k),
k = 300, -- - ,1300.
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PR, LA

fo(k) =103 0 0 0.3sin(k)]", k > 1500.
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Fig. 2 Residual curve of Kalman filters of actuators

(faults in actua-tors)
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Fig. 3 Residual curve of Kalman filters of sensors

(faults in actuators)

52 RIS (Faults of sensors)
IERINBCF T AR KRN = 7, Rl
H = max 1.18(k), Haps = max 1.58(k),
k= 300,- - ,1300.
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Fig. 4 Residual curve of Kalman filters of actuators

(faults in sensors)
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6 Z518(Conclusions)
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