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Fig.1 Block diagram of cubic B-spline interpolation
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Fig.2 Mean errors of displacements obtained by using various interpolation algorithms
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Fig.3 Standard deviations of displacements obtained by using various interpolation algorithms
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Tab.1 Maximum mean errors yielded by various interpolation algorithms for

rigid-body translation displacements of 0 to 1 pixel

Interpolation Algorithm Maximum error (pixels)
Bicubic 6.167X107"°
Cubic B-spline 2.090X10 *
Quartic B-spline 6.448X10 °
Modified cubic B-spline 5.963X107°
Cubic O-MOMS 1.238X107*
Quartic O-MOMS 1.174X107°
Quintic B-spline 1.100X10 °
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Tab. 2 Mean absolute errors yielded by various interpolation algorithms for displacements with large shear strains

Mean absolute error(pixel)
Interpolation algorithm
u v

Bicubic 1.624X10 ° 5.705X10 *
Cubic B-spline 6.377X107° 3.962X107?
Quartic B-spline 1.755X107° 8.492X107°
Modified cubic B-spline 2.974X107° 2.668X107°
Cubic O-MOMS 3.195X10 ° 1.542X10 °
Quartic O-MOMS 3.830X10 °© 2.743X10 °
Quintic B-spline 6.105X107° 4.730X107°
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Fig.5 Checker and ring patterns
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On the Accuracy and Speed Enhancement of
Digital Image Correlation Technique

Zhaoyang Wang
(Department of Mechanical Engineering, The Catholic University of America, Washington, DC, 20064, U.S. A.)

Abstract: Digital image corelation (DIC) technique has become one of the most widely used methods
for experimental mechanics in recent years. This paper presents a series of novel schemes to enhance
the analysis accuracy and speed of DIC. Based on B-spline representation, several recursive
interpolation schemes were employed to enhance analysis accuracy as well as computation speed of DIC
due to the interpolation algorithm plays an essential role in the DIC measurements. In practice, three-
dimensional (3D) measurement is dominant in numerous DIC applications, and the measurement
accuracy of 3D-DIC highly relies on camera calibation. This paper presents an advanced method to
calibrate camera to ensure high reliability and high accuracy by using concentric circle patterns and
fronto-image matching.

Keywords: digital image correlation; high-accuracy interpolation; camera callibration



