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Application of Complex Bispectral Coupling
Properties in Fault Diagnosis

WU Wen-bing' HUANG Yigian’ CHEN Wen=iang'
(1. School of Information Science and Technology Xiamen University Xiamen 361005 China;

2. Department of Electro-Mechanical Engineering Huaqiao University Quanzhou 362021 Fujian China)

Abstract: To improve the correct rate of fault diagnosis a method of mechanical fault diagnosis based on
complex bispectrum was proposed. This method diagnosed fault according to the different coupling modes
of complex bispectrum. Because of different coupling modes the complex bispectrum contained different
coupling information of signals and the information could be used to diagnose fault. In the fault diagnosis
experiment of pressure reducing valve the same coupling mode was applied to both fault signals and
normal signals. Because two dimensional wavelet could effectively extract frequencies information from
signals the features of coupling information in complex bispectrum were extracted by 2-D wavelet then
the features were input into support vector machine to diagnose fault. Experiment results show that the
correct rates of the same fault are also different with the different coupling modes.
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Fig.2  Complex bispectrum of definition 3 in normal state
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Fig.3  Complex bispectrum of definition 3 in fault state
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Fig.5 Complex bispectrum of definition 2 in fault state
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Table 1 Features extracted by 2-D wavelet

0.009 7 0.003 1 0.0009 0.007 6 0.003 1 0.000 0 0. 000 8
0.0194 0.003 4 0.020 4 0.0267 0.004 3 0.001 5 0.0155
0.0186 0.0150 0.004 3 0.0160 0.005 1 0.000 1 0.003 2
0.0202 0.007 4 0.0104 0.0345 0.007 4 0. 000 8 0.0154
0.005 0 0.0020 0.0020 0.007 5 0.0020 0.000 0 0.0110
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