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Application of Hilbert-Huang transform inde-noising and
recognition of pulse eddy current testing

ZHANG Zhijun, YANG Bonan, DU Jingiang
(Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract; A de-noising and recognition method based on HHT ( Hilbert-Huang transform ) was proposed to solve the problem that the
traditional methods cannot effectively identify the pulse eddy current signals produced by small defects with different sizes. Firstly, the pulse eddy
current signal was decomposed by EEMD (ensemble empirical mode decomposition) , and the IMFs (intrinsic mode functions) of much noise were
selected according to normalized autocorrelation function and its variance. Secondly, the selected IMFs of much noise were removed by the wavelet
threshold de-noising, and then the noiseless signal was reconstructed by adding to the non-processed IMFs. Then, the HMS ( Hilbert marginal
spectrum) was obtained by using HHT. Finally, according to the difference of HMS, the surface and subsurface defects with different sizes were
identified. Experimental results show the effectiveness of the proposed method: the noise of pulsed eddy current signal is eliminated by noise
elimination through EEMD, and the method based on HHT can effectively identify cracks of different sizes.
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Tab.1 Parameter of 4 crack specimens mm
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Fig. 1  Attached rectangle eddy current sensor
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Fig.2 Pulsed eddy current signal of specimen 1 with noise
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Fig.3 IMFs of pulsed eddy current signal with noise
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Fig.4 Pulsed eddy current signal after de-noising
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