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Fourier-transform speckle profilometry based on

Michelson interference

MA Zhi-fang', GAO Xiu-mei’, SUN Ping'
(1. College of Physics and Electronics, Shandong Normal University, Jinan 250014, Chinaj;

2. Department of Electrical Engineering, Jinan Railway Polytechnic, Jinan 250013, China)

Abstract; A method of shape measurement based on ESPI carrier-frequency modulation is
presented. In the typical setup of Michelson interferometer, turning the tested object a small
angle generates an air wedge between the object plane and the reference plane. The wedge
produces equal thickness interference fringes. A carrier fringe pattern containing height
information is formed on the object surface. The carrier fringe pattern is captured by a CCD
camera. The phase of the object can be derived by Fourier transform and the shape measurement
is realized. The principle of the method is described and the experiment results are given. The
results indicate that the method has the virtue of high sensitivity because speckle pattern
interferometry is used.
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Fig. 3 Tested object
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Fig. 4 Carrier fringe pattern introduced

by deflection plane
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Fig. 5 Envelope phase pattern obtained by demodulation
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3-D grid chart of object
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