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Abstract
This paper proposes a new rolling bearing fault diagnosis method based on Dual-Tree Complex
SEAER

XES|IF: HEM, B T DTCWPT RIS E R shil A M B2 B ). HU LS $HR, 2025, 14(6): 687-
698. DOI: 10.12677/met.2025.146072


https://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2025.146072
https://doi.org/10.12677/met.2025.146072
https://www.hanspub.org/

FE i, PR o

Wavelet Packet Transform (DTCWPT) and correlation kurtogram. It solves the problems that tradi-
tional fast kurtogram (using kurtosis as indicator) and subband average kurtogram (using rectangu-
lar window for kurtosis averaging)—both widely used in fault diagnosis—are easily disturbed by oc-
casional shocks and have reduced feature extraction accuracy. The proposed method uses DTCWPT’s
advantages (approximate shift invariance, low spectral leakage, ordered frequency bands) to subdi-
vide and decompose signals in both high and low frequency ranges. It then upsamples and convolves
the filtered signal to reconstruct one with the same length as the original. Using correlation kurtogram
(sensitive to periodic features, suppresses occasional shocks, strong anti-noise ability) to select the
optimal filtered signal, it finally verifies fault component extraction via squared envelope spectrum
to achieve diagnosis. Compared with fast, subband averaged kurtogram, and wavelet packet decom-
position correlated kurtogram, the method improves signal decomposition and indicator selection.
Tests with simulated and experimental data show that it effectively avoids occasional pulses, ex-
tracts periodic fault features more accurately under complex backgrounds, and has better robust-
ness and higher engineering value.
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Figure 1. Calculation flowchart of filtered signal and reconstructed signal. (a) WPD, (b) DTCWT, (c) DTCWPT
B 1 RRES5SENESIHERIEE. () WPD, (b) DTCWT, (c) DTCWPT
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Figure 2. Relationship diagram of indicator value vs. signal length
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Table 1. Parameters of simulated signal x(t)
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Figure 3. Time-domain waveforms of each component of the simulated signal. (a) p(t), (b) s(t), (c) h(t), (d) g(t), (e) x(t)
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Table 2. Three indicator values of common signals
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Table 3. Indicator values of the signal after adding s(t)
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Figure 4. Simulation tests result. (a) Correlation kurtogram of the proposed method, (b) Time-domain waveform
of the reconstructed signal by the proposed method, (c) SES of the reconstructed signal, (d) Time-domain waveform
of the FK stimulus signal, (e) FK-SES, (f) Time-domain waveform of the SAK stimulus signal, (g) SAK-SES
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Figure 5. WPDCK simulation tests result. (a) Correlation kurtogram of WPDCK, (b) Time-domain waveform of WPDCK
reconstructed signal, (¢) WPDCK-SES
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Figure 6. Experimental result. (a) Correlation kurtogram of the proposed method, (b) Time-domain waveform of
the reconstructed signal using the proposed method, (c) SES of the reconstructed signal, (d) Time-domain waveform
of the FK-filtered signal, () FK-SES, (f) Time-domain waveform of the SAK-filtered signal, (g) SAK-SES
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