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Comparison of Hilbert and Hilbert-Huang Transform for The Early Fault

Detection by using Acoustic Emission Signal
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Abstract: Recently, Acoustic Emission (AE) technique is widely applied to develop the early fault
detection system, and the problem about a signal processing method for AE signal is mainly focused on. In
the signal processing method, envelope analysis is a useful method to evaluate the rolling element bearing
problems and Wavelet transform is a powerful method to detect faults occurred on gearboxes. However,
exact method for AE signal is not developed yet. Therefore, in this paper, two methods, which is Hilbert
transforms (HT) and Hilbert-Huang transforms (HHT), will be compared for development a signal
processing method for early fault detection system by using AE. AE signals were measured through a
fatigue test. HHT has better advantages than HT because HHT can show the time-frequency domain result.
But, HHT needs long time to process a signal, which has a lot of data, and has a disadvantage in
de-noising filter.
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Figure 3: Example signal and IMFs[14].
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Figure 5: Crack length as a function of the cycle.
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Figure 8: Time-Frequency domain of HHT results.
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