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Abstract

In order to improve the accuracy of Fourier transform profilometry and reduce the influence of
frequency aliasing. A convenient method to suppress the zero frequency components is proposed.
By collecting a sinusoidal fringe pattern and adding a fixed thickness parallel plate to the front of
the projector, a new fringe pattern is obtained by refraction. The two deformed fringe patterns are
processed to get the stripe pattern of zero frequency elimination. After the proper fast Fourier
transform of the fringe pattern, the spectrum is filtered and the fundamental frequency compo-
nents are extracted. The measurement system is simple and high-speed compared to the installa-
tion of precision phase shifting devices. The feasibility of this method is proved by theory and ex-
periment.
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Figure 1. Optical geometry of FTP
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Figure 2. Experimental geometry of measurement system
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Figure 3. The flow chart
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Figure 4. Simulation object
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Figure 5. Grating fringes modulated by 3D object: (a) The deformed fringe
fringe pattern of no adding the plate; (b) the deformed fringe pattern of adding
the plate
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Figure 6. Frequency spectrum: (a) Frequency spectrum of the deformed fringe
pattern; (b) frequency spectrum of the deformed fringe pattern with zero fre-
quency elimination
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Figure 7. Reconstructed object
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Figure 8. Error analysis diagram
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Figure 9. Tested object
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Figure 10. Deformation fringe pattern: (a) The deformed fringe pattern of no
adding the plate; (b) the deformed fringe pattern of adding the plate
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Figure 11. The recovered object
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