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Speckle Noise Reduction and Flaw Detection of Ultrasonic Non-destructive Testing
Based on Wavelet Domain AR Model
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Abstract

In this paper, we deal with the speckle noise reduction and parameter estimation of ultrasonic
NDT(non-destructive test) signals obtained during weld inspection of piping. The overall approach
consists of three major steps, namely, speckle noise analysis, proposition of wavelet domain
AR(autoregressive) model and flaw detection by proposed model parameter. The data are first
processed whereby signals obtained using vertical and angle beam transducer. Correlation properties of
speckle noise are then analyzed using multiresolution analysis in wavelet domain. The parameter
estimation curve obtained using the proposed model is classified a flaw in weld region where is
contaminated by severe speckle noise and also clear flaw signal is obtained through CA-CFAR threshold
estimator that is a nonlinear post-processing method for removing the noise from reconstructed
ultrasonic signal.
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