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Laser confocal interference surface rapid and high-precision

automatic measurement
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Abstract: Considering the low accuracy and slow speed of measuring objects with spherical surfaces using
traditional interferometry due to manual adjustments, an automatic laser confocal interferometric method is
proposed for rapid and high-precision measurement of surface shapes. This method utilizes precise confocal
fixed-focus technology for accurate confocal axial positioning of the object. The object’s posture is adjusted
using a five-dimensional workbench. Zernike fitting is employed to minimize defocus and tilt errors, achiev-
ing zero-order fringe adjustment and automatic determination of the surface shape. A laser confocal interfer-
ometric measurement system was developed for this purpose. Experimental results show that the difference
between the automatic interference measurement results and those of the Zygo interferometer is 0.000 64,
with a repeatability accuracy of 0.001 94. The average measurement time for a single surface is 16.5 s, im-

proving measurement efficiency by 1.56 times compared to manual adjustments. This method offers an ef-
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fective solution for the rapid and precise measurement of interferometric surface shapes.

Key words: laser confocal measurement; phase-shift interference; laser confocal; posture adjustment;

Zernike fitting; automatic measurement
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Fig.1 Schematic diagram of automatic measurement of surface shapes using laser confocal interferometry
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Fig.2 Schematic of axial positioning of confocal spot
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Fig.4 Automatic measurement system for surface shapes based on confocal interferometry
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Tab.2 Results of standard sphere interference surface with curvature radius of 12. 7 mm

Measurement Automatic measurement Manual measurement
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3 0.087 0.093 0.111 0.127 0.128
4 0.092 0. 086 0. 106 0.113 0.143
5 0.086 0.085 0.115 0.109 0.143
6 0. 089 0.088 0.11 0.117 0. 147
7 0.088 0.085 0.109 0.123 0.139
8 0.091 0.086 0.126 0.114 0.156
9 0.087 0.093 0. 109 0.116 0.154
10 0.091 0. 089 0.105 0.113 0.153
Mean value 0.088 4 0.088 6 0.1113 0.118 5 0.1425
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