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Tab.1 Information collected by multi-source sensors

5 i/ v Yi/C Yi/C vi/ vi/
(r*min"!) mm MPa (m®+«h 1)

1 1207 6.2 412 62 0.028 0. 96

2 1 356 7.3 487 62 0.017 1.21

3 1785 12.2 521 65 0.039 0.97

4 1 802 12.1 535 65 0. 056 2.68

5 1 845 11.9 628 69 0.063 2.52
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Fig. 1 Opportunity window for timeliness analysis
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Tab. 2 Sensor types and signal sources
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Fig. 5 Timeliness curve of main sensor parameters
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Tab. 3 Observational information deviation of target state
d
1] 5
Y. Y, Y; Y, Ys Ys Y: Ys Yo Y Y2
B° 0. 65 0.68 0.53 0. 47 0.61 0. 64 0.72 1. 00 1. 00 0.94 0.56 0.48
BL 0. 81 0.92 0.72 0. 66 0. 89 0. 88 0.93 1. 00 .00 1. 00 0.73 0. 65
B2 1. 00 1. 00 0.93 0. 89 1. 00 0.98 1. 00 1. 00 1. 00 1. 00 0.91 0.71
k4 EREERASHBHEE
Tab. 4 Probability of state transition of target type
P/%
I 8] 5
X, X; X, X X
B _ _ _ _ _
BL 55.3 52.0 61.5 65.0 60. 2 71.5
B2 85.1 .5 90. 0 82.5 85.0 90.0
x5 WMEETHFERE
Tab.5 Conditional probability under observational information %
X P(Y,=HIX) PY,=U|X) P(Y;=L|X) P(Y,=LI|X) P(Y;=HIX) P(Ys=HIX)
X, 83.7 73.5 47.4 58.1 26. 8 36.1
X 79.1 82.1 13.3 80. 2 13.1 72.8
X3 22.6 75.8 49.7 35.9 90. 6 6
Xy 81.0 67.2 51.8 8.4 86. 2 80. 7
Xs 38.3 42. 8 48. 2 37.3 81.3 53.6
X 19.6 47.1 46. 5 29.6 8.7 62.8
X P(Y;=HIX» P(Ys=HIX) P(Yy=LIX» P(Y1,=U| X)) P(Yn=LIX» P(Y;=LIX»
X, 74.6 89.5 91.2 93.0 41.8 30. 3
X; 66. 2 46.1 48.5 68.5 7.7 42.8
X3 47.5 39.2 23.8 30.7 85.0 45.1
Xy 21.6 20. 3 19.5 28.3 56.9 17.3
X5 50.9 21.9 21.5 47.2 81.3 56.3
X5 53.8 24. 8 52.3 51.1 74.9 58.5
4.2 PiEIAEES R Ko br k6 HETHeHFowa SN HNLEDHER

FRIG I 3 v 35 F e 2550 43 B 1 3 285 00 - 247 k9
IR LM F 3 R e B BL FI B H ARIR S

Tab. 6 Dynamic Bayesian network diagnosis results

based on opportunity window
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results based on opportunity window
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Fig.7 Trends of dynamic Bayesian network diagnosis

results without considering opportunity window
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Fault diagnosis method of dynamic Bayesian network
based on timeliness analysis

WANG Chengyuan®, XU Jiujun, YAN Zhijun

( Marine Engineering College, Dalian Maritime University, Dalian 116026, China )

Abstract: In order to solve the problem of fusion error caused by uncertain information collected by
sensors in fault diagnosis of diesel engine with multi-source information, a fault diagnosis method of
dynamic Bayesian network based on information timeliness opportunity window is presented from the
point of multi-source sensor information timeliness. Firstly, the information timeliness opportunity
window is established according to the change rule of uncertain information collected by multi-source
sensor, and the deviation information of target state is calculated. Secondly, the information utility of
Bayesian network observation nodes is dynamically adjusted by using deviation information of target
state to reduce the influence of uncertain information on fusion error. The results of R6105AZLD
diesel engine bench test show that the sensitivity of fault diagnosis is increased and the contrast

difference of fault posterior probability is increased to 35% after the introduction of the method.

Key words: dynamic Bayesian network; diesel engine; opportunity window; deviation information of

target state



