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Abstract: An information fusion method was proposed to
diagnose system faults with dynamic fault tree (DFT) analysis
to improve the efficiency of system diagnosis, which made full
use of the advantages of both DFT for modeling and Bayesian
networks (BN) for the inference ability and incorporated
system structure information as well as sensors data into fault
diagnosis. All minimal cut sets were generated via an efficient
zero-suppressed binary decision diagram, while the diagnostic
importance factor of components and minimal cut sets were
calculated using BN. Furthermore, these reliability analysis
results together with the characteristic function of the system

were updated after receiving the evidence data from sensors
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and used to develop diagnostic decision algorithm to optimize
system diagnosis. Then, a diagnostic decision tree was
generated to guide the maintenance crew to recover a system.
Finally,an example was given to illustrate the efficiency of
this method.

Key words: dynamic fault tree; discrete-time Bayesian

network; diagnostic importance; the expected diagnosis cost
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Fig.1 System fault diagnosis method
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Fig.2 A dynamic fault tree for service braking failure of braking system

1 RYEHEEBRZHIREE BRI AN EISHETE
Tab.1 Detailed diagnostic data for the service braking failure

R #RfE DIF k4l T &4 DIF Gies W DIF iR FaffE DIF JiEdR T 1% TES T #14E DIF
X 3.24x1071 1 Xu 1.47x10°2  1.41x10°? X 4.65x10"1
X 3.24x1071 1 X 4.80x10°%  1.37x10°3 X 4.65x10°1
X 3.24x10°1  4.65%10°! X5 4.80x107%  6.93x10°3 Xos 7.86%10°2
Xos 3.24x10°1  4.65x10°! Xo 2.00x107%  2.00x10°3 X 3.54x10°2
X 2.78x10°1  7.86%10 2 X3 1.55x107%  1.53x10°3 X; 1.62x 102
X 1.25x10°1  3.54x10°2 Xo 1.52x1073  1.52x10°3 Xoas X5 6.93x1073
X0 7.64x10°2  7.32%10 2 X1 1.52x10°%  1.52x10°3 X1z, X13 3.78x10°*
X 7.64x1072  7.84x10°? X6 1.39x10°3  1.37x10°% X145 X5 2.47x1074
Xo 5.74x1072  1.62%10°2 X7 1.39x1073  1.37x10°3 X6+ X17 9.33x1076
Xs 2.70x1072  2.76x10"2 X3 1.34x10°3  3.80x10°* X3, X4 6.11x10°6
Xz 2.17x1072  2.17x10°2 X5 8.74x107%  2.47x10°* X3.X7,Xs 1.54%10°6
X1z 1.85x10°2  1.75x10 2 X4 8.20x10°*  8.00x10"* X3,X5. X 2.22x1077
Xs 1.77x10°2  1.76x10°2 Xn 5.78x10°7  5.78x10°7  X3.X9.X10. X1 3.53x10" 12
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Fig.3 Diaghostic decision tree for service braking failure of braking system
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