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Abstract

quality and defect identification capability. In this paper, local statistic filtering is used to reduce the interference of

In the process of laser ultrasonic visualization, the external noise and incident wave lead to lower image

speckle noise, and average gradient and entropy are investigated in order to evaluate denoising results. Two-order

differential operator is applied to the enhancement of denoised image, and the image enhancement effects with
different differential operators are compared. The penalty function is used to restrain the interference of incident
wave on defect scattering wave. The variation trend of peak signal-to-noise ratio and structural similarity are
investigated by weighting factor and regularization coefficient, and the method is compared with the method of
suppressing incident wave by subtraction of adjacent waves. The results show that the laser ultrasonic visual image

quality can be improved by image processing method, and the defect information can be highlighted.
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Fig. 1 Laser ultrasonic visualization nondestructive testing system. (a) Principle diagram; (b) physical map
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Fig. 2 Welding test sample with simulated defect and scanning area. (a) Physical map; (b) size
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Fig. 4 Comparison of ultrasonic wave propagation image of 57" frame before and after local statistic filtering.

(a) Noisy image; (b) denoised image
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Fig. 5 Comparison of (a) entropy and (b) average gradient under different frames before and after local statistic filtering
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Fig. 6 Denoised image enhancement by differential operator. (a) Denoised image of 346™ frame;

(b) denoised image of 346™ frame after image enhancement
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