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Abstract Recently, digital image correlation (DIC) techniques have been used to measure dynamic deformation
during tensile testing. The standard tensile test method measures the average displacement of the relevant specimen
to calculate the true stress-strain curve. Therefore, the validity of the true stress curve is restricted to the stress
incurred within the uniform stretching interval, i.e., the maximum stress corresponds to the starting point of the
necking deformation. Alternatively, if DIC is used, the effective range of the strain and strain rate can be extended
to the breaking point of the tensile specimen, because of the feasibility of measuring the local strain over the entire
area of interest. Because of these advantages, many optical 3D measurement systems have been introduced and used
in research and industry. However, the conventional 3D measurement systems are exceedingly expensive and time
consuming. In addition, these systems have the disadvantage of a very large equipment size which makes their
transport difficult. In this study, a 2D image correction method employing a 2D DIC measurement method in
conjunction with a numerical analysis method is developed using a smartphone. The results of the proposed modified
2D DIC method yielded higher accuracy than that obtained via the 3D measurement equipment. In conclusion, it was
demonstrated that the proposed 2D DIC and calibration methods yield accurate measurement results with low time costs.
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Fig. 1. Strain distribution from 3D DIC result during
tensile test (left: initial stage, right: deformed
stage)
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Fig. 2. Configuration of 3D measurement system
combined universal tensile test machine and
the limit of measurement area of 3D

measurement(red circle)
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Fig. 3. Basic Principal of 2 dimensional DIC
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Fig. 4. Pattern analysis of 2 dimensional DIC
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