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Quantitative Evaluation of Actual LOE Fault Diagnosability for Dynamic Systems

FU Fang-Zhou'! WANG Da-Yi? LI Wen-Bo'®

Abstract Due to the lack of efficient approaches to quantify actual loss of effect (LOE) fault diagnosability in dynamic
systems, a novel presented is presented in this paper. Discrete-time state space models are modified into dynamic models
with time window of certain length, and the similarity of different multivariate distributions, instead of fault diagnosability
evaluation, is analyzed. The definitions of detectability and isolability of LOE fault are given. Diagnosability performance
is quantified by the method based on minimum Bhattacharyya distance. Least-squares method is utilized to enhance
applicability of the novel proposed approach. In addition, a simulation example is employed to show the validity of the

proposed approach and to analyze maximum effectiveness coefficient of LOE fault in dynamic systems.
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systems (16) with the given fault time profile 6
(s = 6) (x10%)

FDy/FI, NF fi f fs
fi 0.3585 0 0.0853 0.0040
fa 0.5403 0.2581 0 0.1489
fs 1.3274 0.0225 0.2751 0

EHAERER R, 50H ARG AZBEA
[l FH 2R RO A2 g AR ELIR S, TR, Bl I
)BT R BE RS8N, T2 Wi 4 45 R 1A 2 A%
FRRIESEAY, FERIRY, HPPOr AR B S A R A
A e IR T 7 10 4K B Xl o v A DO A PP 25 R Y
e 1 s,

& 5000 ;
] —FD ()
E]
2
3
5 ‘ . ‘ ‘

0
Q 0 10 20 30 40 50

N
£10000
= —FD(f))
§ 5000
L
D 0 .
a 0 10 20 30 40 50
S

= x10*
] —FD(f3)
s 1
2
3
5

0 ‘ . ‘ ‘
R 0 10 20 30 40 50

s
B L ORTAIF R R BEXT RS (16) Bpan] 2 Witk P oras
R
Fig.1 Curves comparing computed distinguishability of
dynamic systems (16) with different window length s
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Table 4 Computed distinguishability of dynamic g\ﬁﬂ AL e < 0.45 HT’ MIFE fl ki E]/J, .

systems (16) with the given fault time profile
(e = 0.5) (x10%)

FDy/FIy NF f fa fs
fi 0.9689 0 0.5257 0.0191
fa 1.7164 0.8202 0 0.6950
fs 5.1931 0.0421 0.7878 0
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Table 5 Maximum effectiveness coefficient of dynamic

systems (16) with the given fault time profile 0
(pi = 0.3,])7;,]' = 0.4)

€ NF fi f2 fs
fi 0.45 0 0.36 0.36
f2 0.45 0.36 0 0.36
fs 0.45 0.36 0.36 0
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