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Comparison of wavelet packet based Hilbert transform and improved Hilbert-
Huang transform in fault detection of broken rotor bar
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ARTICLE INFORMATION ABSTRACT

Signal processing has a key role in signal based fault diagnosis in rotating machinery for finding
beneficial discriminating features. The task of Signal processing is conversion of the raw data into
beneficial features to facilitate the diagnostic operations. The features should be robust regarding noise
and working condition of the machine and simultaneously sensitive to the machine defects. Therefore,
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assignment of more efficient analyzing techniques in order to achieve more beneficial features of the
signal and faster and more accurate fault detection is taken into consideration by researchers. In order to
find such features, the current research first applies wavelet packet denoising and then applies wavelet
packet based Hilbert transform as well as improved Hilbert-Huang transform separately to decompose
vibration signal into narrow frequency bands in order to extract instantaneous frequencies. The findings
show that the wavelet packet based Hilbert transform generates better results in comparison to the
improved Hilbert-Huang transform in detecting frequencies of the broken rotor bar fault.
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Hilbert-Huang Transform

Signal-based fault detection
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® Hilbert Transform (HT)

® Continuous Wavelet Transform (CWT)

" Empirical Mode Decomposition (EMD)

® Discrete Wavelet Transform (DWT)

° Nearest Neighborhood

19 self-zero space projection

™ Wavelet Packet Based Hilbert Transform (WPHT)
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Tablel Instantaneous frequency of each IMF resulting from Improve Hilbert-Huang Transform
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Table2 Instantaneous frequency of each coefficient resulting from Wavelet Packet based Hilbert Transform
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Table3 Errors between fault related harmonics and instantaneous frequencies resulting from Wavelet Packet based Hilbert Transform
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80 70 60 50 42 36
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0.36 0.62 0.36 0.32 0.14 0.01

0.77 052 0.098 0.28 Lo

Table4 Errors between fault related harmonics and instantaneous frequencies resulting from Improved Hilbert-Huang Transform
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