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Intelligent Diagnosis of Circuit Board Failure Based
on Selective Integrated-neural-network

YU Min,MA Li-hua, LU Chao-liang
( Information and Navigation College, Air Force Engineering University, Xi'an 710077, China )

Abstract: In view of limitations of the circuit board fault diagnosis technology on infrared images, in this
paper, the intelligent diagnosis method is analyzed. In the method of neural networks, the multiple classi-
fiers are turned into a dichotomous thinking, and an integrated neural network diagnosis model is designed
based on BP neural network. For the same type of faults, samples within a range are trained in the net-
work, and for each group of the measured fault data and the several sub-threshold selected, the diagnosis
is made according to the characteristics. Finally, the living examples are simulated and tested by using
MATILAB. The results show that the recognition accuracy is improved,the detection sensitivity can be in-
creased by 1.74 times, and the prediction error is decreased to 17.6 % of the original prediction error of the
more-fault-mode network. This provides a theoretical basis for the practical circuit fault diagnosis.
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Fig.1 Selective integrated-neural-network model
of circuit board fault diagnosis
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Fig.2 Infrared thermal image
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Tab.1 Scope of fault symptom table
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V1 36.7 2.3 0.6 0.4 211 0 0 0 0
V1 40.5 1.4 2.3 1.4 1.3 1 0o 0 0 0
V1 46.4 0.8 1.3 1.3 2,0 1.0 0 0 0
Y1 50.3 1.5 0.5 0.7 0.4 1 0 0 0 0
V2 0.6 29.9 0.3 48.6 .20 1 0 1 0
y 1.1 34.5 1.3 50.3 0.3 0 1 0 1 0
V2 2.1 38.7 0.8 36.4 14 0 1 0 1 0
y2 0.3 42.3 3.0 43.5 09 0 1 0 1 0
V2 1.8 48.6 1.3 37.6 0.7 0 1 0 1 0
y2 0.9 50.7 0.7 36.5 .10 1 0 1 0
V3 1.2 0.8 28.9 0.8 0.3 0 0 1 0 0
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¥3 1.3 0.3 46.8 1.3 .10 0 1 0 0
y3 0.5 0.8 51.3 0.4 0.9 0 0 1 0 0
Y 29.6 0.7 0.3 1.5 489 1 0 0 1 0
Y4 32.8 1.9 1.3 0.9 46.7 1 0 0 1 0
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hi 1.7 2.5 34.5 3.3 41.2 0 0 1 0 1
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y 0.6 2.1 47.3 4.3 375 0 0 1 0 1
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Tab.2 Output Results of Two Kinds of Neural
Network When y; Fault Occurs
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Fig.3 Results of selective integrated BP
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Fig.4 Results of traditional BP
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Tab.3 Simulation Results When y, Fault Occurs
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Tab.4 Diagnosis results of traditional BP
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Tab.5 Diagnosis Results of Integrated BP
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Tab.6 Diagnosis Results of Selective Integrated BP
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