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Table 1 Basic parameter table of specimen
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Consistency research and verification of results of 3D digital
image correlation deformation measurement

LIU Simeng, XU Xiangyang, MA Yinhang, SHAO Xinxing, HE Xiaoyuan

(School of Civil Engineering, Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: The consistency of three-dimensional digital image correlation (3D-DIC) deformation
measurement under standard testing conditions was studied by using typical four-point bending
experiments, and the out-of-plane displacement measurements were verified by using electronic
speckle interference (ESPI) measurement technology tracing to laser wavelength. The results show
that under standard test conditions, when the camera resolution is 2048pixel X 2048pixel, the strain
test error of 3D-DIC is below 50pe, and when the deformation is greater than 1000pe, the standard
deviation is always below 0. 05. The metrological verification results show that under the condition of
the specified digital speckle pattern, standard operation steps and calculation parameters, the
cantilever beam is loaded by an electric displacement meter, and the measurement error of the 3D-DIC
system does not exceed 0. 25um when the displacement range of the cantilever beam is 0~10 pm and
the field of view is 60mm. The above results show that the accuracy of digital image correlation
method in deformation test can be guaranteed by standardizing the operation steps and calculation
methods, and the results have good consistency.

Keywords: digital image correlation; deformation measurement; precision; consistency



