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Differential confocal fast surface measurement based on

mirror image reconstruction

ZHU Ziteng, LIU Yuhan®,ZHANG Xiaocheng, QIU Lirong
(School of Optoelectronics, Beijing Institute of Technology, Beijing100081, China)

Abstract: In response to the difficulty of balancing accuracy and efficiency in measuring complex surfaces using tradi-
tional differential confocal methods, a proposes a differential confocal rapid surface measurement method based on mirror re-
construction is proposed. Firstly, the surface to be measured is scanned in a pilot manner, and the curve mirror reconstruc-
tion is carried out using the symmetry of the confocal curve about the zero point to reduce the scanning stroke and improve
measurement efficiency; Perform precise scanning based on the zero crossing point of the differential confocal curve to accu-
rately correspond to the characteristics of the feature points of the measured surface, ensuring high-precision focusing of the
surface. This method does not require complex hardware modifications and breaks through the dependence on linear intervals
during measurement. Through experimental verification, the RMS value of the surface shape results measured by this
method is 13.8nm, ensuring measurement accuracy and approaching the main characteristic distribution of surface errors mea-
sured by traditional methods. The measurement efficiency is improved by more than twice that of traditional methods, provid-
ing a new and effective approach for rapid and precise measurement of complex surfaces.

Keywords: differential confocal measurements; surface measurement; Quick Scan; mirror image reconstruction
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