Optoelectronics Jt.E T, 2017, 7(2), 71-76 Hans X
Published Online June 2017 in Hans. http://www.hanspub.org/journal/oe
https://doi.org/10.12677/0e.2017.72011

Fourier Transform Profilometry Based on
Zero Frequency Elimination

Xing-Yu Xu, Xuan-Xi Li, Xin-Tian Bian

Jiangsu Key Construction Laboratory of Modern Measurement Technology and Intelligent System, Huaiyin
Normal University, Huaian Jiangsu
Email: 1094872132@qg.com

Received: Jun. 4™, 2017; accepted: Jun. 18", 2017; published: Jun. 23", 2017

Abstract

The zero frequency component of Fourier transform profilometry directly affected the measure-
ment range and accuracy; so a new frequency three-dimensional measurement method is pro-
posed. CCD camera obtains a frame deformation fringe pattern, correcting the deformed fringe.
There is no zero frequency component after the correction, then we recover the 3D shape. Com-
pared with the way through the phase shift to eliminate zero frequency and the composite grating
projection measurement, this method has obvious advantages, and only needs one frame of the
deformed fringe to measure it in real-time. Theoretical analysis and experimental results demon-
strate the effectiveness of the proposed method.
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Figure 1. Principle diagram of measurement system
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Figure 2. (a) Original fringe pattern; (b) Fringe pattern after correction; (c) Fourier spectrum
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Figure 3. (a) Tested object; (b) Deformed fringe; (c) Gray distribution at row 350; (d) Frequency spectrum after correction;
(e) Unwrapped phase distribution; (f) Restored 3D height
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