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Fig. 1 The schematic of two-dimensional digital image correlation
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Fig. 2 The correlation function calculation result graph: (a) before and after the pre-processing of the image
and the reference and deformation image; (b) correlation coefficient difference table
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Fig. 3 The strain cloud map of porous hole plate in the y direction
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Fig. 4 Image preprocessing: (a)original image; (b)adaptive binary image;
(c)morphological operation image; (d) MFM processed image
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Fig. 7 The size of the multi-hole plate test (unit: mm)
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Fig. 10 The comparison and verification results of the electrical and photometric experiments:
(a) the strain data graph after the processing of the electrometric, photometry and MFM methods;
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Study on the method of digital image correlation
based morphological pre-processing

ZHAOQO Jie', SUN Wei', XU Zhongda', LI Guojian®, LI Xuntao', SHE Chongmin®

(1. Nanjing University of Aeronautics and Astronautics School, Nanjing 210016, Jiangsu, China;

2. Shanghai National Nuclear Power Plant Operation Service Technology Co. , Ltd. , Shanghai 200233, China)

Abstract: When the displacement and strain of the edge of the porous structure are calculated using
digital image correlation methods, it is often necessary to eliminate the background noise in the hole to
reduce the impact on the edge calculation. However, the grayscale gradients of both the speckle edge
and hole edge are abrupt changed during edge detection, so it is easy to misjudge the speckle edge as a
small hole edge. In this paper, a morphological filling based image preprocessing method is proposed.
This method uses morphological manipulation to fill speckle voids, which can avoid the detection of
speckle image edges being misdetected as small hole image edges. The method only labels trimming
and image segmentation of invalid regions such as background noise inside the hole. It also shows that
eliminating the background noise improves the computational accuracy of the hole edges. The
feasibility of this method is verified by numerical simulation experiments with 3D printed porous
specimens. The experimental results show that the proposed image preprocessing method can
effectively eliminate the influence of the background noise in the hole, avoid the calculation of the non-
speckle regions, effectively improve the accuracy of the pore edge displacement and strain calculation,
and realize the accurate measurement of the displacement and strain of the porous structure.

Keywords: digital image correlation; porous structure; morphology; image pre-processing; image seg-

mentation



