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Optimized Interpolation Filter for Digital Image Correlation Methods

REN Maodong', LIANG Jin', TANG Zhengzong®, HU Hao', GUO Xiang', LI Leigang'

(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2. State Key Laboratory for

Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: An optimized interpolation filter based on B-spline interpolation kernel is presented to
solve the problem that there exists sub-pixel interpolation error in digital image correlation
methods. The transfer function of the filter is used to analyze the influences of sub-pixel location
and image frequency on interpolation error in the Fourier domain. A method is proposed to get a
weight function of the filter by using the image spectrum analysis, so that the filter is adaptive to
different speckle patterns. The filter coefficients of B-spline are used as initial value, and
nonlinear iterations are performed for the interpolation filter to calculate optimal filter coefficients
of the image. Numerical simulations with both the translation and the uniaxial tension test show
that the proposed filter can well reduce the sub-pixel interpolation error and meet the
requirements of experimental mechanics for using digital image correlation methods to achieve
high precision in displacement measurement.
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