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Research on segmented fitting optimization method for

white light interference signals

ZHANG Hao, WEI Xiaoxiao®, FAN Miao, CHEN Jintao
(College of Optical-Electrical Information and Computer Engineering, University of Shanghai for Science and
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Abstract: White light scanning interferometry is a high-precision, non-contact 3D measurement technique. However, in
scenarios involving large-range scanning and complex measurement environments, it is susceptible to vibrations and nonlin-
ear scanning errors, which lead to non-uniformly distributed sampling signals. This in turn degrades the stability and computa-
tional efficiency of traditional fitting algorithms. To address the signal distortion caused by non-uniform sampling, an opti-
mized Fourier series fitting method based on region of interest segmentation is proposed. The method first performs coarse
peak localization to quickly identify the effective region of the interference signal, eliminating invalid background segments. It
then applies a multithreaded parallel computing strategy to perform segmented fitting and reconstruction, effectively reducing
the fitting order and computational cost. Simulation results demonstrate that the proposed method significantly improves com-
putational efficiency while maintaining reconstruction accuracy. In practical measurements of large-step height gauge blocks,
the reconstruction error is less than 0.5% compared to reference values, and the total computation time is approximately 1/44
of that required by traditional methods. Experimental results validate the method's superior stability and scalability under con-
ditions of large data volumes and low duty cycles, indicating strong potential for engineering applications.
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