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formula was derived, as well as the phase acquisition formula and the phase-height mapping formula, when the exit
that of imaging device
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Abstract A flexible optical geometry of Fourier transform profilometry (FTP) is discussed. The fringe acquisition
two lenses are not in the same plane. Compared with the traditional Fourier transform profilometry, the experimental

phase-height mapping

parameters need to be measured, so the operation is simple and the measurement is more accurate
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pupil of the projecting lens and the entrance pupil of the imaging lens do not share the same height and the axes of the
=]

setup is simple and it is easier to obtain the full-field fringe through adjusting either the location of the projector or

Compared with the improved Fourier transform profilometry, only three length system
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Fig. 1 Sketch map of measurement
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Fig. 2 Geometrical sketch map
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Fig. 3 Object to be measured
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Table 1 Mean square deviations corresponding to different

m values
m /mm RMS /mm m /mm RMS /mm
900 0.0955 1500 0.1109
1000 0.0994 1600 0.1172
1100 0. 1004 1700 0.1103
1200 0.1023 1800 0.1163
1300 0.1024 1900 0.1085
1400 0.1096 2000 0.1015
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Fig. 6 Grating fringe of reference plane
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Fig. 7 Grating fringe modulated by three-dimensional

object
3
2
g
g1
[
0
i
. /
300 i
200 : %ﬁ
o)
4 100
2

—_
300 250 200 150 100 50 0

8 B SR
Fig. 8 Reconstructed height distribution

5 4% e

P& — om0 A e L v A 6 A
AP Ty 35 AAED 5 5 E LS R ERE R Oy
LA KRR . %07 A AL G A B AR
Bede BT & A BLR AU 26 5 2 2% W47 A
L SROUBUREE H S 2 ) G s DR TG 06 A OE WU S S
TP AT I i AR A R RS i bl v
W 5 AR B4 3 25 80 AR T B ol B o A e 4 B

ARITE - T RES 5 I AL ] 5 5 18 L
il D 2 SR O AT A

Z & X #t
1 Mitsuo  Takeda, Mutoh.
profilometry for the automatic measurement 3-D object shapes
[J]. Appl. Opt., 1983, 22(24); 3977~3982
2 Xianyu Su, Wenjing Chen. Fourier transform profilometry: a review
[J1. Optics and Lasers in Engineering , 2001, 35(5): 263~284
3 Fiona Berryman, Paul Pynsent, James Cubillo. A theoretical

Kazuhiro Fourier  transform

comparison of three fringe analysis methods for determining the
three-dimensional shape of an object in the presence of noise[ J].
Optics and Lasers in Engineering , 2003, 39(1): 35~50
4 Chen Wenjing, Su Xianyu, Tan Songxin. Basis requirement for
measurement system in FTP[J]. J. Optoelectronics « Laser,
1999, 10(6): 535~539
[ S ¥, IR I AN . Fourier 45 3 46 B A o % i B 2 45 Ay
AZOR] e F - ok, 1999, 10(6): 535~539
5 J. Vanherzeele, P. Guillaume, S. Vanlanduit. Fourier fringe
processing using a regressive Fourier-transform technique[]].
Optics and Lasers in Engineering , 2005, 43(6) . 645~658
Xianyu Su, Jitao Li. Information Optics[ B]. Beijing: Science
Press, 1999
IR, EEN. 28R 2[B] dbat: Bl R, 1999
7 Chen Wenjing., Su Xianyu, Su Likun et al.. Improvement for

o

measuring accuracy of Fourier transform profilometry with gray
image[J]. Opto-Electronic Engineering , 2000, 27(3): 55~59
FARSC g 9  » oR AL I A5 R TR B 4R 5 Fourier 2B 448 A
B DR T, b T2, 2000, 27(3): 55~59
8 Jose Esteve-Taboada, Javier Garcia, Carlos Ferreira. Application
of Fourier transform profilometry to the recognition of 3-D
objects[C]. Proc. SPIE, 2003, 5227 59~66
Giuseppe Schirripa Spagnolo. Giorgio Guattari, Carmine Sapia et

©

al.. Contouring of artwork surface by fringe projection and FFT
analysis[J]. Optics and Lasers in Engineering, 2000, 33(2) .
141~156

10 Chen Wenjing, Su Xianyu. A new method for improving
measuring accuracy of Fourier transform profilometry [ ] J.
Opto-Electronic Engineering , 2002, 29(1): 19~22
R 3C . IR . 2 m Fourier 48 4 48 57 A W & K5 BE 09 97 7 ik
[J]. e x4, 2002, 29(1); 19~22

11 Li Wansong, Su Xianyu, Su Likun e «l.. Simultaneous
calibration algorithm of phase-shifting based on FFT[]J]. Acta
Optica Sinica, 1999, 19(10): 1390~1395
ARTTR S 95 A SR AL S Rk T bR L e e Y S A S AR
EREET]. 53, 1999, 19(10): 1390~1395

12 Wenjing Chen, Hu Yang, Xianyu Su e al.. Error caused by

IS

sampling in Fourier transform profilometry [ J ]. Optical
Engineering , 1999, 38(6): 1029~1034

13 Xianfu Mao, Wenjing Chen, Xianyu Su. Improved Fourier
transform profilometry[J]. Appl. Opt., 2007, 46(5) . 664~668

14 Liu Bohan, Wu Liying, Zhang Jian. Fast phases retrieval for
diffraction optical devices optimal design[]J]. Acta Optica Sinica .
2007, 27(2): 219~223
XA R TR . — B0 R T AT SO oo R A B Y P
FREIORTTILI]. kg AR, 2007, 27(2): 219~223

15 Yuan Boyu, Wu Xiaojuan, Chen Shenhao et al.. Measurement of
concentration change distribution based on theory of interference
and image processing methods [ J ]. Chin. J. Lasers, 2007,
34(1): 82~88
R R PRI S5, BT T o R R PR A B 5 k1 R
S s A [T ], P Bk, 2007, 34(1): 82~88

16 Tang Yan. Chen Wenjing. Neural network applied to three-
dimensional measurement of complex objects[J]. Acta Optica
Sinica, 2007, 27(8) . 1435~1439
FE ML BRSCEE. BT M E ek e )] b F
R, 2007, 27(8): 1435~1439



