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Abstract: In order to solve the problems of poor matching correlation and low measurement
accuracy caused by crack bottom color in traditional digital image correlation (DIC) method when
measuring crack edge with large deformation, a measurement method of crack edge deformation
based on Gaussian weighting coefficient is proposed. Firstly, the position of the Gaussian center
in the matching sub-region is automatically adjusted according to the gray gradient sum of squares
comparison algorithm. Then, the application scope of Gaussian standard deviations in Gaussian
weighting coefficient is determined by constant displacement filling simulation experiment.
Finally, a new correlation coefficient is obtained by Gaussian weighting the correlation coefficient
of traditional DIC. The proposed method, the traditional DIC method and the seed point method
are applied to the rigid body translation experiment of the digital speckle simulation image and the

uniaxial tensile experiment of the Q235 specimen, respectively, to measure the displacement of
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the image during the cracking process. The results show that the traditional DIC method cannot

get the complete displacement field of the crack edge area, but the proposed method can

accurately measures the displacement variation of the complete crack area. The accuracy of the

traditional DIC method is only 0. 05 pixels, while the measurement accuracy of the proposed

method can reach 0. 01 pixels, and it has the best matching accuracy in the Gaussian standard

deviation range from 1 to 6.5 pixels.

Keywords: digital image correlation method; Gaussian weighting; crack edges; displacement field
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Fig. 1 A principle diagram of digital correlation method
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Fig. 2 A diagram of subregions before and after crack

formation
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Fig. 4 A principle diagram of weight distribution
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Fig. 6 A flow chart of simulation experiment
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