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Multiple Fault Diagnosis Strategy for Redundant System Based on Probability Threshold
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Abstract: Aimed at the problem of the multiple fault diagnosis of redundant system, a multiple fault diag-
nosis strategy for redundant system based on probability is proposed to reduce the computation and the ex-
pectant costs under condition that a probability value is set as a probability threshold and the multi-fault
state whose probability is lower than the value of this probability threshold is neglected. First, this strate-
gy is used to optimize the relation matrix model, and give up the multi-fault states whose probability is
lower than the probability threshold. And then, Rollout algorithm is used to optimize the information en-
tropy based diagnosis strategy. The example demonstrates that though the expectant costs are lowered by
the strategy into a certain accuracy. a great proportion of the expectant test costs is reduced ,the size of the
fault-test relation matrix model is minimized, and the calculation time is reduced.
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Tab.1 The dependency matrix of exam 1

aﬂﬁ th t, ts t4 ts -

NS 1 1 1 1 1
So 0 0 0 0 0 —
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s 0 0 1 1 0 0.027
53 1 0 0 1 1 0.125
54 1 1 0 0 0 0.068
s5 1 1 1 1 0 0.146
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P B Z MRS S ¥R b 2R S 4R
S I X =Lz sa ] FRENTRIEHZ

BRPR S, A5 2 58 R e ST B 22 5 e A O A A
LR 2. RGEMIEREERE p, 7 0.001, 4% S

P EARAR T po B9 2 BRI S M BR 45, R0 % ) 228K
B R 2 U A R S 4R ST L I 3,

Xt 3 B R AE S B — B 2 L BOIR ZAS AT
BB I A I 2 BN S MR R L3 4

K2 B2RVBRBRHSHEREXEERERER

Tab.2  The multiple fault dependency matrix after the second extention

L 4 GEmE o L 4 b
X' IRAE A

hs R S 1 1 1 1
50 [0,0,0,0,0,0] S0 0 0 0 0 0 0.668 1
S1 [1,0,0,0,0,0] S1 0 1 0 0 1 0.009 5
s [0,1,0,0,0,0] s 0 0 1 1 0 0.018 5
S5 [1,1,0,0,0,0] S18 0 1 1 1 1 0.000 3
51 [0,0,1,0,0,0] S3 1 0 0 1 1 0.095 4
s [1,0,1,0,0,1] $155586 1 1 1 1 1 0.001 4
56 [0,1,1,0,0,0] S283 1 0 1 1 1 0.002 6
s [1,1,1,0,0,1] $1528386 1 1 1 1 1 0.000 0
Ss [0,0,0,1,0,0] S4 1 1 0 0 0 0.048 7
S31 ~ S7 [1,1,1,1,1,1] $152838485586 1 1 1 1 1 0.000 0
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Tab.3  The multiple fault dependency matrix after delete operation
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ty

SHERE  mEBERRE 2 A
5o 5o 0 0 0 0 0 0.668 1
51 51 0 1 0 0 1 0.009 5
52 5 0 0 1 1 0 0.018 5
s s 1 0 0 1 1 0.095 4
s 515386 1 1 1 1 1 0.001 4
s 285 1 0 1 1 1 0.002 6
s 51 1 1 0 0 0 0.048 7
Sog $35485 1 1 1 1 1 0.001 2
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Tab.4 The multiple fault dependency matrix after merge operation
-
ﬁiﬁ‘ 2T 102 MR t T T T T A%
S0 S 0 0 0 0 0 0.668 1
s1 s1 0 1 0 0 1 0.009 5
s s 0 0 1 1 0 0.018 5
1 5h 1 0 0 1 1 0.095 4
ss $5517 520828 1 1 1 1 1 0.020 5
S5 s 1 0 1 1 1 0.002 6
s s 1 1 0 0 0 0.048 7
$10 510516518 5 24 1 1 1 1 0 0.127 1
512 12 1 1 0 1 1 0.007 0
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Fig.1 The fault diagnosis tree of exam 1
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