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New Method to Eliminate Extension of Zero Component in FTP

CHEN Wen-jing, SU Xian-yu, CAO Yi-ping, XIANG Li-qun
(Deptartment of Opto-Electronics, Sichuan University, Chengdu, Sichuan 610064, China)

Abstract Fourier transformation profilometry (FTP) is a non-contract and high speed optical 3-D measurement
method. Here, a short-time Fourier transform is introduced into FTP to extract zero component included in
deformed fringe pattern only employing one frame deformed fringe pattern. In this method, a window function is
used to scan through whole deformed fringe image from left-top to right-bottom to form many partial fringe
patterns. For each partial fringe, its normalized Fourier spectrum is calculated, the zero components are extracted
and superimposed to restore the zero component. Then the normalized Fourier spectra of original deformed fringe
pattern is calculated. Finally the zero component is subtracted from Fourier spectra of deformed fringe pattern.
Eliminating zero component can extend the measuring range of Fourier transform profilometry to nearly three times
of that of the traditional FTP as x phase-shifting technique does. Experiment verifies that it is an efficient method to
extend measuring range and keep measuring speed. Compared to w phase-shifting technique, only one frame
deformed fringe pattern is needed to eliminate the zero component. The setup is simple because of no phase shifting
device needed.
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Fig.5 (a) Deformed fringe pattern by gray display; (b) Intensity distribution in a certain row; (c) Enlarged frequency
distribution of that row; (d) Restored height of that row using conventional FTP; (e) Frequency spectra obtained

after treated by new method; (f) Restored height of that row using new method
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Fig. 6 (a) 3D restored height using conventional FTP; (b) 3D restored height using new method
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