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Ultrasonic Defect Echo Identification Based on Adaptive

Low-Rank Sparse Decomposition”
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Abstract ; Ultrasonic nondestructive detection has been widely used in minor defect of metallic materials detecting,
but the echo signal is always disturbed by noise. In order to identify the defect echo contaminated by noise ,a meth-
od to detect defects based on adaptive low-rank sparse decomposition is proposed. Firstly, the short time Fourier
transform ( STFT') is performed on the original signal to obtain the amplitude and phase spectra,and a rank approxi-
mation method based on error reconstruction is adopted to estimate the parameter required by the decomposition al-
gorithm. Then,through the low-rank sparse decomposition,the amplitude spectra is decomposed into the low-rank,
sparse and noise part,and the noise part is discarded. Finally,the binary time-frequency mask is used to fuse the
low-rank and sparse part,in which the amplitude spectra of defect signal is identified. Through the inverse STFT, the
amplitude spectra could be transformed to the time-domain,and the corresponding defect echo is acquired. Experi-
mental results show the effectiveness of proposed method in defect echo identification.
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