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Abstract: [Purposes] Aiming at the problem that the separation of excitation point and detection
point in laser ultrasonic testing will lead to imaging errors in the traditional phase shift migration (PSM)
algorithm, a numerical calculation method of equivalent velocity is proposed to improve the PSM algo-
rithm. [Methods] First, On the basis of the geometric configuration of laser ultrasonic testing, the
equivalent velocity was calculated in the frequency-wavenumber domain by using numerical calcula-
tion methods, and then the PSM algorithm was improved with the given calculation process. In order

to compare the imaging effects of the traditional PSM algorithm and the improved PSM algorithm
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when the excitation point and the detection point are separated, two simulated imaging examples con-

taining point targets were given. [Results] The results show that the depth positioning error of the tra-

ditional PSM algorithm increases with the increase of distance between excitation point and detection

point and decreases with the increase of imaging depth. All point targets are well focused on their actu-

al positions in the improved PSM algorithm imaging, which verifies the effectiveness of this method.
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Fig. 1 Schematic diagram of laser ultrosonic testing system
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Fig. 2 Explosion reflection models with two working conditions
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Fig. 3 Equivalent speed c,, calculation principle diagram
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Fig. 7 Point target distribution model and imaging comparison
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