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Fig. 2 The displacement curves calculated by the traditional method
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Fig. 3 The displacement curves calculated by the corrected method
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Fig. 5 Mean bias errors of three subpixel registration algorithms for rigid

body translation images over 0-1 pixel displacement range
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Fig. 6 SD errors of three subpixel registration algorithms for rigid

body translation images over 0-1 pixel displacement range
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Fig. 7 Mean bias errors of corrected method under different k value for

rigid body translation images over 0-1 pixel displacement range
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Fig. 8 SD errors of corrected method under different k value for rigid

body translation images over 0-1 pixel displacement range
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Experimental Study of Correction Algorithm for

Quadratic Surface Fitting in Digital Image Correlation

YU Hai', GUO Rong-xin', XIA Hai-ting', YAN Feng', ZHANG Yu-bo', HE Tian-chun®

(1. Department of Engineering Mechanics, Kunming University of Science and Technology,Key Laboratory of Yunnan Higher Education
Institutes for Mechanical Behavior and Microstructure Design of Advanced Materials, Kunming 650500, China; 2. Yunnan University.

Kunming 650500, China)

Abstract: In order to improve subpixel positioning accuracy of quadratic surface fitting in digital image
correlation, it is found that large subpixel displacement fluctuation occurs round 0. 5 pixels in practical
application which leads to the deviation of calculation result from actual subpixel displacement and the
displacement discontinuity at this position. A specific correction method is proposed in this paper by
analyzing the cause of subpixel displacement deviation in surface fitting. The effects of correction
factor k and sub-rigion size on the correction results were studied by simulation translation
experiment. Correction method effectiveness in complex deformation was verified by three point
bending experiment. Above results improve the measurement precision of curved surface fitting in
practical application.

Keywords: image processing; digital image correlation; curved surface fitting; correlation coefficient

correction; subpixel



