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A new fault diagnosis method of rolling bearing based on
EEMD de-noising and undecimated lifting scheme packet

XIAO Shungen, SONG Mengmeng, KONG Qingguang, CHEN Zhaoxiang
( Department of Physics and Electrical Engineering , Ningde Normal University . Ningde 352100, China )

Abstract: Traditional wavelet packet in the implied fault diagnosis of rolling bearing exists some problems,
such as frequency aliasing, the accuracy is not high, and so on. We propose a fault diagnosis method based on
ensemble empirical mode decomposition (EEMD) de-noising and undecimated lifting scheme packet. Using
EEMD method to decompose the original signals to obtain a lot of intrinsic mode function (IMF) components,
calculated the correlation coefficients between each IMF component and the original signals, and compared
with the threshold of correlation coefficients, if the correlation coefficients of IMF were less than the thresh-
old, it would be deemed spurious IMF components and abandoned. The remaining IMF components were used
kurtosis criterion to screen the optimal IMF components to reconstruct again, thus achieving the purpose of
de-noising. In order to avoid the traditional wavelet packet produced frequency aliasing due to decimated opera-
tion, we used undecimated lifting wavelet packet to decompose de-noising signals, and de-noising signals were
demodulated with Hilbert transform to get rolling bearing fault location. The simulation experiment and the
application examples of rolling bearing inner fault show that: using EEMD to decompose, combining correla-

tion coefficient-kurtosis criterion, attains good de-noising; the undecimated lifting wavelet packet has higher
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fault diagnosis accuracy than the traditional wavelet packet, and do not exist the problem of frequency aliasing.

Key words: rolling bearing; EEMD; correlation coefficient-kurtosis criterion; frequency aliasing; undecimated

lifting scheme packet
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