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Single-Camera Three-Dimensional Visual Strain Gauge

Based on Digital Image Correlation Method
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(1. Shenzhen Haytham Technology Co., Ltd, Shenzhen 518055, China;2. Institute of Solid Mechanics, Beihang
University, Beijing 100191, China)

Abstract: Aiming at the problems of deformation measurement in mechanical properties testing
of materials, a single-camera three-dimensional (3D) digital image correlation (DIC) technology
based on DIC technology and a series of matching algorithms are proposed and developed. Based
on this technique, a single-camera 3D visual strain gauge which can measure 3D full-field
deformation is developed. The key technologies of single-camera 3D optical path system,
single-camera 3D DIC algorithm, deep learning fusion DIC algorithm, boundary measurement,
fully automated measurement, high temperature optical path design and surface treatment, 3D
displacement and strain calculation are studied. The accuracy of the instrument is verified from

two aspects of strain measurement and displacement measurement, the strain measurement



accuracy is better than 0.05%, and the displacement accuracy is better than 10 microns. Compared
with the Stereo 3D DIC system, the user does not need to calibrate the system, fit more demand in
application, the operation is simple and the use cost is lower.

Keywords: single-camera 3D-DIC; 3D deformation measurement; digital image correlation; deep

learning; automatic identification
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