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Research on spatial motion of ultrasonic speckles
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Abstract

Based on the Kirchhoff diffraction theory the necessary condition for keeping the correlation of the complex amplitudes of
the ultrasonic speckles back-scattered from an interface in rigid-body motion is deduced by applying the correlation principle.
Consequently the spatial motion formulas of ultrasonic speckles are obtained. The aperture of the interface is changed due to the
relative motion of the interface with respect to the speckles and the receiving focus probe. Analysis shows that under the condition
of keeping the correlation of the aperture the values of the maximum translations and the rotation angles of the interface depend
on the position of the ultrasound source the numerical aperture of the focal receiving probe the ultrasonic incident angle and the
observation angle. A three-dimensional scanning system for measuring speckles was set up by the authors. According to the
single-peak property of the correlation coefficient of the sub-region pairs of the ultrasonic speckle field the spatial motion
formulas of ultrasonic speckles are verified experimentally by using the digital correlation technique. The experimental result

shows that the spatial motion formulas of ultrasonic speckles developed theoretically are correct.
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