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A method of cloud-sample control and generation with

application to circuit fault diagnosis
CUI Jiang, WANG You-ren

(Nanjing University of Aeronautics and Astronautics, College of Automation and Engineering, Nanjing Jiangsu 210016, China)

Abstract: To select feature samples in circuit fault diagnosis, we propose a method of cloud-sample generation, and
apply it to artificial-neural-network training and recognition. First, the inverse cloud model theory is employed to obtain
the statistical digital feature of the samples, and then the extended training data set is produced by positive cloud theory.
Second, two kinds of networks are trained with the newly produced data set. Simulation results reveal that the performance
of the neural network trained by the cloud samples is better than that trained by the conventional methods. The results also
proved that the network is robust to random noise, and the proposed method is valid in the faults diagnosis of analog circuit.
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Zx(Samples generation method based on
cloud model and training)
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2.1 Z=FEARFEA4 T H:(Cloud samples generation
method)
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Fig. 1 Flow of cloud samples generation method
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3.1 SEB E K% T = BE A 7= 42 (Sample circuit and
cloud samples generation)
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Fig. 3 Cloud samples image produced by reducing R4 value
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Table 1 Comparison for two groups of ANN

A NGRS IR Els i K
BP1 0.01 133 19107
BP2 0.01 126 17321
BP3 0.01 150 21922
RBF1 0.01 24 200
RBF2 0.1 21 173
RBF3 0.0l 26 202

3.3 2 Wi A 53 Bt (Diagnosis and analysis)
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Table 2 Diagnosis rate comparison for BP ANN

Test1 Test2 Test3 Test4

BP1/% 90.22 89.33 8556  75.56
BP2/% 89.33 88.44 8533  75.67
BP3/% 9489 9422 8733  77.11

Test5 Test6 Test7 Test8

BP1/% 6622 6044  73.11 72.89
BP2/% 6822 66.00 89.11 88.89
BP3/% 66.00 5933 61.78  61.56

Test9  Testl0 Testll Testl2

BP1/% 70.00 66.00 63.56  59.56
BP2/% 83.56 77.78  70.00  68.22
BP3/% 60.89 59.28  57.11  54.00
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Table 3 Diagnosis rate comparison for RBF ANN

Test1 Test2 Test3 Test4

RBF1/% 79.56 79.11 72.00 66.44
RBF2/% 78.78 79.00 7278  67.00
RBF3/% 86.44 80.67 61.56 53.78

Test5 Test6 Test7 Test8

RBF1/% 59.56 55.11 52.89 53.56
RBF2/% 62.89 57.56 71.33 71.33
RBF3/% 48.22 47.56 41.11 40.89

Test9  Testl0 Testll Testl2
RBF1/% 53.78 53.00 52.67 52.56
RBF2/% 68.89  68.00 59.56 59.11
RBF3/% 39.78 38.00 37.56 36.44
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4 458 (Conclusions)
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