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Subpixel Centroid Error Analysis and Compensation for Optical
Zhang Xiaoya
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Abstract The accuracy displacement measurement system based on an optical joint transform correlator has widely
potential application for its high speed and parallel computing. But its accuracy is restricted because of the centroid

subpixel error. An optimal correlation peak extraction algorithm and a compensation algorithm, which can be applied

to the practical displacement measurement with the minor systematic error, are presented. Though simulation,

experimental analysis and comparing the subpixel error effects based on weighted center of mass (COM), paraboloid
fitting algorithms, Gaussian fitting, the best correlation peak extraction algorithm is COM with a weight degree of 2.
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The experimental data indicates that the residual error is declined from 0.1 pixel to =0.04 pixel through the new
120.1880; 280.3420; 040.1490; 040.1520; 070.4550
=]

compensation algorithm. and the effection of subpixel error of the system is declined accordingly. and the
displacement measurement accuracy of an optical joint transform correlator is improved.
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