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Measurement of In— plane Displacement by Speckle

Photography and Image Processing

Han Fung Kyo Sumi  Seinosuke  Kim Koung Suk

ABSTRACT

Speckle photography is a very useful method for measuring in-plane
surface displacement. In its basic form, the object to be studied is illuminated
with a divergent laser beam, and a double exposure photograph of the
object is recorded, on a fine-grain film or plate, before and after the object
is deformed, The magnitude and the direction of the displacement can
then be obtained by measuring the spacing and the direction of
the Young’s fringe, which is produced by probing the
developed negative with an unexpaned laser beam, and consists
of a pattern of parallel equi-spaced dark bands. In this paper, a hybrid
optical and electronic image processing is.described. Young’s fringe on the
viewing screen is observed by a TV-camera and the 2 —D video signal
is converted from analog to digital and transfered to the computer where
the spacing and direction of the fringes are calculated.

Several examples of application show that the displacement magnitude
and direction can be determined with an accuracy of 0.1 #m and
0. I° respectively.
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NOMENCLATURE

. Amount of displacement in object plane
. Gap of fringe

. Photographing magnification

. Distance between object plane and screen

‘Magnitude of scanning zone
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. wavelength of laser
ds :Movement of speckle recording by

double-exposure
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Fig. 2. Image processing system
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Fig 4. Brightness distribution of
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