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Abstract Displacement measurement based on laser speckle is an important method widely used in practice, which
=]

is commonly realized by digital image correlation (DIC). However, the traditional method in pixel search algorithm is
Key words

not very efficient for its correlation calculation. A new method of multi-characteristic windows is presented. Three
distinct speckle sub windows with different sizes and different areas are selected as the calculation windows, which

can not only guarantee the computational veracity properly, but also reduce the computation effectly. Experiments

show that it is feasible and efficient, for it satisfies the computational veracity and improves the computational speed.
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Fig. 1 Experimental apparatus
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Fig. 2 Speckle gray level
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Fig. 3 Sub areas chosen in processed image
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Fig. 4 Template selected, single-window and multi-windows
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Fig. 5 Correlation coefficient distributions between the sub area A, B or C and the original speckle image
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Table 1 Result of the first displacement

The selected Max correlation

Displacement =

Displacement y

methods coefficient /pixel /pixel Time/s
Tradition 0.9189 0 11 875.375
Sub-window 0.9323 0 11 40. 688
%2 BERMNBAHRSR
Table 2 Result of the second displacement
The selected Max correlation Displacement x Displacement y .
method coefficient /pixel /pixel Time/s
Tradition 0.9668 0 ) 877. 484
Sub-window 0. 9740 0 —5 40. 781
3 BB MTHRELR
Table 3 Result of the third displacement
The selected Max correlation Displacement x Displacement y .
method coefficient /pixel /pixel Time/s
Tradition 0.9763 0 5 884. 094
Sub-window 0. 9831 0 5 40. 328
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