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Abstract : Coupling problem of multi-fault sources has become one of the most challengeable problems in mechanical
and electrical equipment fault diagnosis. Multi-source signal decoupling will directly affect the accuracy of diagnosis. Under
the premise of signal source convolution mixture and based on the multi-channel deconvolution separation technique, i.e.
multi-source information separation method, the feature separation method for multi-fault source mixed information was
studied. Then, in virtue of the simulation signal after the convolution mixture, the influence of the key parameter of the de-
convolution separation system, namely the initial filtering length, on the separation effect, was analyzed. Furthermore, an
adaptive multi-source information separation method was established. Source number estimation strategy based on wavelet
analysis and singular value decomposition was introduced to determine the input channel number of the separation system.
The filter length interval was set, the time domain index of each output signal was calculated and the best filter parameters
were automatically selected so as to obtain the optimized separation signals. Finally, experimental and engineering data of
rolling element bearings with compound faults was utilized to validate the effectiveness of above adaptive method. The anal-
ysis results show that the proposed method is robust enough to separate the multiple fault source information hidden in the
raw signal. Therefore, the accuracy of fault diagnosis can be greatly improved.
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