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Digital Speckle Marginal Correlation Measuring Method

QIU Tian, GUO Li, LI Dong-hui, ZHU Jun-zhu, BAI Xue-fei

(Department of Electronic Science and Technology » University of Science and Technology of China, Hefei, Anhui 230027, China)

Abstract It is a rising non-contact measuring method to detect minor distortions and displacements using digital
laser speckle images. To improve the speed of this measurement method, a new speckle tracking method—digital
speckle marginal correlation (DSMC) method is presented after the research of digital speckle correlation
measurement (DSCM) method and speckle images’ characteristic. The speckle images’ pixel sum of every line and
column is computed to make the light energy accumulated to the margin, and then uses only the two sequences to
find the displacement of speckle images by correlation and interpolation method. And the displacement of speckle
image reflects the distortion or displacement of objects. The theory and experiment proves that this method is
feasible and it reduces computing time greatly without damaging the computing precision, because the precision of
the measurement is mainly determined by the number of interpolation points and the synthesis noise of the digital
speckle images themselves.
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Fig. 1 Gray level histogram of speckle images’ subset
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Fig. 2 Gray level histogram of speckle images’ random lines
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Table 1 Comparison of DSMC and DSCM method on measurement result and efficiency

Measurement Area of Mean error of 100 measurement Measurement standard deviation of Mean time of
method sub-image /pixel results (X,Y) /pixel 100 results (X,Y) /pixel one measurement
DSCM method 30 (—0.007,0.033) (0.001,0. 0516) 4.4063 s
DSMC method 30 (0.015,0.040) (0.0824,0.0731) 1. 860 ms
DSMC method 60 (0.013,0,040) (0.0371,0.0533) 3.160 ms
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Fig. 4 Laser speckle’s displacement field of ideal (a) , DSCM method (b) and DSMC method (¢)
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