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2D Gabor transform profilometry by use of grid grating
pattern and variable bandpass filters

Li Hai" , Zeng Yingxin"', Yang Lingling”
Y (College of Science, South China Agricultural University, Guangzhou 510642 China)

2 (Department of Chemistry, Hanshan Normal University, Chaozhou 521041 China)

Abstract: In order to increase measurement precision in Profilometry, reduce possible frequency overlaps and tolerate the
height discontinuity of complex three-dimensional shape, an improved Profilometry using a grid carrier fringe pattern is
presented. In the Profilometry, two spatial fringe patterns are perpendicular to each other to avoid frequency overlaps; two
one-dimensional deformed grating patterns are separated from the deformed grid pattern by use of both two-dimensional
Gabor transform and variable rectangle bandpass filters, from which the wrapped phases in x and y directions are
respectively extracted. The corresponding unwrapped phases are achieved by use of a lookup table method. Compared with
Profilometry using single frequency fringe pattern and one-dimensional double-frequency fringe pattern, the improved
Profilometry could obtain double phase information of identical precision, increase measurement precision and realize
discontinuous phase unwrapping. Detailed theoretical analysis is presented, and the simulated and experimental results
show that it is feasible.

Keywords: information optics; profilometry; two dimensional Gabor transform; two dimensional grid grating pattern
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4 _3 -2 -1 0 1 2 3 4
-4 -3.692 -1.769 0.153 2.077 4 5.923 7.847 9.769 11.692
-3 -4.692 -2.769 -0.847 1.077 3 4.923 6.847 8.769 10.692
-2 -5.692 -3.769 -1.847 0.077 2 3.923 5.847 7.769 9.692
-1 -6.692 -4.769 -2.847 -0.923 1 2.923 4.847 6.769 8.692
0 -7.692 -5.769 -3.847 -1.923 0 1.923 3.847 5.769 7.692
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