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Computer Vision Approach for Structural
Dynamic Displacement Measurement
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Abstract. Based on the computer vision theorem, this study
uses off-the shelf cameras to measure structural dynamic
displacement by the technique of camera coefficients
calibration, image point tracking, and three dimensional point
reconstruction. To validate the proposed technique, the tests
of sinusoidal motion of a point, free vibration of a cantilever
beam, and a three-story building model under earthquake
excitation, are performed. Results show that the proposed
technique has the capability of accurate displacement
measurement and the wide future of engineering application,
which is shown to be a good complement to the traditional
sensors with the advantages of 3D and multi-point
measurement, non-contact type, more flexibility, and low

cost.
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Fig.1 Planar pattern with black and white squares

used in camera calibration(unit: mm)
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Fig.2 Image point tracking
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Fig.3 Experimental setup of harmonic vibration
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Tab.1 Means and standard deviations of dynamic
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Fig.4 Displacement time histories of

harmonic vibration

a “HEiR S WA A A
* HEHMSE — #RIhE

120

0 OI.S 1.0 1I.5
A IE] /s
b MIXHALRE Y AR
5 ZH#IRFIXNAUBEELR

Fig.5 Displacement time histories of

two-dimensional vibration
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Fig.7 Comparative results of cantilever displacement
under free vibration
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Fig.9 Dynamic displacement responses of

3-storey building model
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