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Fault diagnosis based on under determined blind source
separation using potential energy function
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Absgtract : This paper studied underdetermined blind source separation (UBSS) ,i.e. the
number of-mixturesis smaller than that of sources. A blind sparse source separation algo-
rithm based on potential energy function was proposed to estimate both mixing matrix and
the number of sources, In the algorithm , the problem of finding mixture signals linear clus
tering was trangormed to that of finding the accumulative potential energy function s local
maxi mum<by constructing potential energy function. The algorithm avoided the disadvantage
of k-means clustering algorithm that the number of sourcesin UBSS should be given in ad-
vance. The advantage of the proposed al gorithm was verified from smulation sgnals. Based
on the assumption that the sgnal was sparse in frequency domain, the algorithm was applied
to underdetermined blind separation of rolling bearing vibration fault sgnals. The results
show the fault sgnals are separated effectively.
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Fig-1 Mixture of three sparse sgnals
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Fig.3 Timedomain curve of source sgnals and separated signals
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Table 1 Correlation coefficient between source signals 80 .
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