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Study on the Digital Speckle Correlation Method for In-Plane
Displacement Measurement in the Case of Slant Optical Axis
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Abstract:
engineering environment, the influence of image blurring and image position’s change on white light digital speckle
correlation method are investigated in the case of slant optical axis, and theoretical formula of the error was given.

To resolve the long-range displacement and displacement field measurement by using optical method in

To weaken the influence of image position's change, the reference measurement technology was introduced and a new
high-resolution method of measuring in-plane displacement measurement in the case of slant optical axis was given.
The static flexibility measurement of object at distance of 2~50 m is accomplished with the maximal relative error of
1.0%, the technology has a better accuracy both in laboratory environment and engineering environment. It
demands no circumstance requirements in common optical axis and is especially effective in flexibility measurement of
bridge and cloverleaf junction. It also fits for dynamic displacement measurement when a high-speed image card was
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used. This technology expands digital speckle correlation methods application field.
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Fig.1 Plane imaging of space point in slant optical

axis system
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Comparison Measurement Measurement Relative
/mm /pixel /mm error /%
0. 25 1.22 0. 24625 1.50
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2.25 11.13 2.2465 0.16
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Table 2 Overpass displacement measurement result in displacement of 20 m (compared by the electric micrometer)

Truck weight /T X number

Measurement /pixel Measurement /mm

Comparison /mm

Relative error /%

15X2 1.82 1. 556 1.575 1.2
30X2 3.85 3.290 3.281 0.3
15X1+30X1+15X1 3.82 3.265 3.252 0.4
15X2+30X2+15X2 6. 40 5.470 5.488 0.3
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