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Fig.1 Image beam dual camera 3D-DIC system
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Fig. 2 3D-DIC imaging model
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Fig. 4 Image beam dual camera 3D-DIC system
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Fig.5 Rigid body translational experiments
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Fig. 6 (a) tensile experimental device; (b) 304 stainless steel as test piece; (c¢) electronic extensometer
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Tab. 1 Correlation coefficients of four filters
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Fig. 8 (a) spatial domain Gaussian filtering; (b) frequency domain
Gaussian filtering; (c¢) frequency domain Gaussian filtering+fuzzy
domain enhancement; (d) frequency domain Gaussian filtering+

multi-scale image enhancement
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Tab. 2 DIC calculation parameters for speckles with different diameters and densities
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Fig. 10 (a) strain in the e, direction of speckle with different diameters;
(b) strain in the .. direction of speckle with different densities
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Tab. 3 DIC calculation parameters for 3D reconstruction
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Fig. 11 (a)cylindrical sample; (b)three-dimensional profile after test reconstruction
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Fig. 12 Tensile test results
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3D digital image correlation method based on
fiber optic image bundle imaging

ZHANG Yanyan'?, YU Ling', ZHANG Zhongya®, ZHENG Huilong®

(1. Liaoning University of Technology, Jinzhou 121001, Liaoning, China;
2. Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Deformation measurement using Digital Image Correlation (DIC) methods often employs
conventional dual-camera systems for image acquisition. However, the application is constrained to
some extent due to the limitations of the optical structure of the system. This paper proposed a dual-
camera three-dimensional DIC method based on fiber optic imaging bundles and 3D-DIC, aiming to
fully utilize the flexibility of the imaging bundle and further expand the application range of 3D-DIC
methods. By isolating the cameras from the measurement environment using the imaging bundle in the
system, damage to the cameras can be effectively avoided in harsh environments. Firstly, the
influence of different filtering methods on the measurement results of speckle images was analyzed.
Then, the effects of speckle size and density on the measurement results were studied through
translation experiments. Finally, experiments on the measurement of cylindrical surface morphology
and uniaxial tensile tests of 304 stainless steel were conducted. The results show that the best
measurement results can be obtained. When the speckle diameter is 21 ~23pixel and the density is
55% using this method. Furthermore, this method can not only obtain the three-dimensional
morphology of the cylinder but also accurately measure the overall deformation of the uniaxial tensile
test, with the relative error compared to the electronic extensometer always maintained within the
range of less than 0. 25%.

Keywords: fiber optic image bundle; digital image correlation method; deformation measurement; dual

camera



