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A digital image correlation method based on pre-deformation
forward additive gauss-newton method

YE Jingchen, JI Hongwei

(School of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134, China)

Abstract: Although digital image correlation (DIC) has made significant progress, further improving
the measurement accuracy of DIC is still one of the focuses, especially under non-uniform
deformation. This paper decomposes the deformation into pre-deformation and post-deformation, and
then the DIC displacement solution process will be decomposed into two sub-processes, pre-
deformation estimation and post-deformation iteration. Forward Additive Gauss-Newton (FA-GN)
algorithm is generalized as Pre-deformation FA-GN (pFA-GN) algorithm by means of pre-deformation
assistance strategy. Numerical experiment results show that the proposed pFA-GN algorithm
significantly improves the measurement accuracy of DIC under non-uniform deformation.

Keywords: digital image correlation; pre-deformation; non-uniform deformation



