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Measurement of Micro-displacement of an Object by Laser Speckle
using Linear Array CCD Detection System
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A speckle correlation method was applied to measure the in-plane translation of a diffuse object
which has rough surface using a linear CCD sensor and personal computer. Displacement of a speckle
pattern produced from the object illuminated by a laser beam was measured by the cross-correlation
functions between the 1-D speckle profiles before and after the object translation, which were measured
by linear CCD array sensor to be sent to IBM 386 personal computer. The sensitivity of the measure-
ment was dependent on the radius of the wavefront curvature of incident beam as well as the spatial
resolution of linear CCD array. A linear CCD array had 15 gm pitch and 1728 pixels. The ratio of
the speckle displacement and object translation varied from 1.03 to 5.20. The object translation of
3 um can be measured by the linear CCD sensor of which pitch was 15 um, when the ratio of the
speckle displacement and object translation was 5.20.



