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Abstract: An ultrasonic overlapping echo separation method based on blind deconvolution is
proposed to solve the problem of echo signal overlap in ultrasonic testing technology, which may
result in large positioning error of near surface defects. Firstly, the ultrasonic echo signal is
processed by inverse Fourier transform and smoothing technique to initialize the impulse response
function. Then, convex optimal deconvolution models are established for a reflection sequence
function and an impulse response function respectively, and the split Bregman algorithm and the
alternating direction multiplier algorithm (ADMM) are alternatively used to solve the both
models. Finally, the estimated values of the reflection sequence function and the impulse response
function are obtained through judging whether the stop condition is satisfied, so as to realize the
separation of ultrasonic overlap echo. Simulation and experimental results show that the proposed
method effectively separates the overlapping echoes after 10 alternating iterations under different
intensity of noise interference, and has good robustness to noise interference. This method

reduces the positioning error of near surface defects to 0.97%, and is suitable for practical
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ultrasonic testing.
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Fig. 1 Schematic of convolution of ultrasonic echo signal
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Fig. 2 Flow chart of alternating iteration algorithm
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before and after filtering and noise reduction
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