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Fault diagnosis method of mechanic-electronic-hydraulic control system
based on the combined virtual prototyping and probabilistic neural network
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Abstract; In the diagnosis of large-scale mechanic-electronic-hydraulic control system, and for the mathematical model was hard to build and
the historic fault data was short, a hybrid fault diagnosis method based on virtual prototyping and PNN ( probabilistic neural network ) was
proposed. Virtual prototyping was first built and its credibility was validated. On this basis, fault injection and simulation were conducted to obtain
fault data, which was then extracted as fault features and trained by PNN to form diagnosis knowledge library. A case study of steering system was
presented to verify the correctness of the proposed method, which shows that the accuracy of fault detection and isolation is high and the rate of

false/missing alarm is low. The proposed method may bring a novel idea for the fault diagnosis of large-scale and complicated mechanic-electronic-

hydraulic control system.
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Fig.2 Fault diagnosis framework based on

virtual prototyping
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Tab.1 V&V result of virtual prototyping

No. & AE Px.y RMS,
1# 20° 0.99 0.89
24 10V 0.98 0.27
3# 10V 0.99 0.07
44 10V 0.96 0.52
S# 10V 0.97 0.35
6 10 MPa 0.99 0.43
T# 10 MPa 0.99 0.49
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stuck rudder
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Tab.2 Fault diagnosis accuracy of stuck rudder

Y m@ [T
LAl Al A2 A3

1 100 298 100 100 96
2 99 299 100 100 99
3 99 297 100 99 96
4 98 298 100 98 97
5 99 298 100 99 98
6 99 299 100 98 97
7 100 298 100 99 98
8 99 297 100 99 96
9 98 298 100 97 97
10 99 296 100 99 95
11 100 298 100 100 95
12 100 300 100 98 96
13 100 296 100 97 93
14 100 299 100 98 96
15 100 298 100 99 98
16 95 300 100 91 99
17 99 299 100 94 96
18 100 298 100 97 97
19 100 298 100 95 97
20 99 298 100 98 97

i 99.2% 99.4% 100% 97.8% 96.7%
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