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Grid fringe pattern Fourier transform profilometry

YANG Chu-ping', WENG Jia-wen', YANG Ling-ling* , ZHANG Zi-bang'
(1. Department of Physics, South China Agricultural University, Guangzhou 510642, China; 2. Department of Chemistry, Hans-
han Normal University, Chaozhou 521041, China)

Abstract: In order to increase measurement precision and overcome discontinuous phase unwrapping in the 3-D shape
measurement of discontinuous objects, an improved Fourier transform profilometry( FTP) was presented with a grid fringe pattern
as spatial carrier-fringes. Two 1-D deformed grating patterns were extracted from the deformed grid fringe pattern using 2-D
Fourier transform and fixed bandwidth filters. Two wrapped phases were obtained from these both one-dimension deformed
patterns, respectively, and the corresponding unwrapped phases were achieved by means of a lookup table method. The
experimental results show that the technique can overcome the low measurement precision using 1-D single frequency fringe
pattern, the possible frequency overlaps using 1-D dual-frequency fringe pattern and tolerate the height discontinuity of the 3-D
shape measurement; the above method is available,
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Fig. 1 Schematic diagram of optical path
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Table 1 Value of T(n, ,n,)
n‘
T(n, .n,) :
-5 -4 -3 -2 0 1 2 3 4 5
-5 -3.928 -2.142 -0.357 1.429 3.214 5 6.786 8.571 10.357 12. 142 13.928
-4 -4.928 -3.142 -1.357 0.429 2.214 4 5.786 7.571 9.357 11.142 12.928
-3 -5.928 -4.142 -2.357 -0.571 1.214 3 4.786 6.571 8.357 10.142 11.928
-2 -6.928 -5.142 -3.357 -1.571 0.214 2 3.786 5.571 7.357 9.142 10.928
-1 -7.928 -6.142 -4.357 -2.571 -0.786 1 2.786 4.571 6.357 8. 142 9.928
n, 0 -8.928 -7.142 -5.357 -3.571 -1.786 0 1.786 3.571 5.357 7.142 8.928
1 -9.928 -8.142 -6.357 -4.571 -2.786 -1 Q.786 2.571 4,357 6.142 7.928
2 -10.928 -96.142 -7.357 -5.571 -3.786 -2 -0.214 1.571 3.357 5.142 6.928
3 -11.928 -10.142 -8.357 -6.571 -4.786 -3 -1.214 0.571 2.357 4,142 5.928
4 -12.928 -11.142 -9.357 -7.571 -5.786 -4 -2.214 -0.429 1.357 3.142 4.928
5 -13.928 -12.142 -10.357 -8.571 -6.786 -5 -3.214  -1.429  0.357 2.142 3.928
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