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Reconstruction of 3-D surface of mirror by processing fringe pattern
CAO Hua-liang, CHENG Zu-hai, YU Liang-ying

(Department of Laser Science and Technology , Wuhan National Laboratory for
Optoelectronics » Huazhong University of Science and Technology , Wuhan 430074 ,China)

Abstract: The fringe patterns of a measured mirror are captured by Twyman-Green interferometer,
the sampling height of the mirror surface is obtained by image processing of fringe patterns, Zernike
polynomial is adopted to fit the function of the mirror curved surface and get the 3D measurement of
the mirror surface height. The distances between two adjacent fringes to reference mirror space is a
standard light source wavelength apart, so the key of this measurement method is to locate the wave
crest or wave hollow of fringe pattern accurately, thus the task of sampling height of mirror surface is
completed. A Butterworth low-pass filter is used to remove the noise of fringe image, then the bright
fringe is segmented by binary conversion and is thinned into its centerline by morphologic method.
The thinning result indicates that low-pass filter could reduce the amount of branches and breaks of
center lines. Finally, giving the relevant height of every center lines and using the pre-39 items of
Zernike polynomial to fit the mirror surface height by least square solution, the 3D data of sample sur-
face of mirror is calcalated. This method can be use to measure the laser-induced deformation of mir-
ror.
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Fig. 1 Image capture system of fringe pattern
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Fig. 2 Flow diagram of fringe pattern processing
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Fig. 3 Fringe pattern of a circular mirror
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Fig. 4 Processing results of fringe pattern
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Fig.5 Fringe classification
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Tab.1 Calculation accuracy
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Zernike #14  0.0515 1.4% 3.399 5X10°°
B 454 0.034 3 1.0%  5.2004X10°°
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