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Fault Feature Enhancement Method for Rolling Bearing Fault Diagnosis
Based on Wavelet Packet Energy Spectrum and Principal Component Analysis
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Abstract: The acquired vibration signal is usually unstable once rolling bearing damage occurs, which
results in inaccurately detecting the fault features of rolling bearing by time-domain or frequency-domain
analysis. A fault diagnosis method which uses the wavelet packet energy spectrum and principal compo-
nent analysis (PCA) to diagnose the faults of rolling bearing is presented. The wavelet packet decomposi-
tion algorithm is used to decompose and refine the vibration signals in different frequency ranges. The
energy spectra in the focused frequency ranges are calculated after the vibration signal is decomposed by
wavelet packet decomposition. PCA is performed to decrease the dimension of the energy spectrum and
reduce the noise interference, thus enhancing the extracted fault feature without the noise interference.
And then the different fault types of rolling bearing are classified by two types of clustering algorithms,
i. e. , hierarchical clustering analysis (HCA) and fuzzy c-means (FCM). The results show that the fault
types can be correctly identified by both cluster algorithms. The example verification indicates that the

proposed method can be used to effectively exiract the useful fault features in the vibration signal and

K B4 2019-01-18

BEE&TH.: HFEARBEREAH (51505377 .51475367) ; HE TG+ G RHE £ 450 H (2016M592821 ) 3 BEPE 48 A SRR FERIAF 98 1
R H (2017IM5102) ; BEVE B 2 A B RBHE 38 s 0 e Bh 30T H (302/253081605)

TEE/ . EH(1981—) 5 Rl , A= 500, {61, E-mail; weichaoguo@ xaut. edu. cn



5511 i

ST /N AL RE R T 3 A AT B A RSB i 582 T 1 2371

identify the fault types exactly. This provides a feasible method for diagnosing a machine with some simi-

lar faults.

Keywords: bearing; fault diagnosis; feature enhancement; wavelet packet decomposition; energy spec-

trum; principal component analysis
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Fig.1 Schematic diagram of wavelet packet decomposition
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