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Fig. 2 Principle of moiré method
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Fig. 3 Simulation curve of computing

A 36 WA I T O A Bk, 32 @ = 10 mm,
b=200 mm , H & WA 5 A A AL, T4 ) 55 7K 4% 4L
(K145 2 4 (0. 1 4801 #ED 0. 5 mm, 1 5 (1 A7 U0 4 =
WA 0. 112 pmi 47 W B SR S QUK R 2 88w b
(0. 01 £ 4011 #H)0. 05 mm, v 55 (1 45 I 42 v i 22 4
0.011 54 pm.

A 8 A T A XX, 32 R @ = 20 mm,
b=200 mm , H &M 55 A AN A, I 0 55 7R 4k 4L
(K145 2 b (0. 1 4 8L 0. 5 mm, 1 5 (1 A5 I 4 =i
WAEN 0. 114 pm; 457 W R F QMR ZE R ™ N
(0.01 £ 4C1A1#H)0. 05 mm, v 55 (045 0 4 v i 22 4
0.011 4 pm.

PUE 25 B M 2 W), a7 i@ T AR AR
S (¥ T, AR 20 mm, TR AL N T

2 mm. 7BV %05 RIS T R RO
S S 2 A5 vy B W 5 ) B A X 55 2R A SRR ) A
JEBESREAR R 1 D0 32 2 v () e 00 4

3 it

1) L2 a) o 4 1) % (SLMD 6 78 Y6 ik, AT CCD
PR B IR A SUE 5 I EAT AR T AR B, 8 A DU A
RIS . 38 I SR T 2 0 6 A A e A o A
R TORG Al A5 o P G 5 2 25 O M SR A DR
T RGWRE .

2) BRI HT T AR SR 4805 R TE 3 A2 Ak
kAR H MATLAB X O R AT Jik 5
U7 BLUE S HEAf B T8 0. 011 pm, UESE T 0B 7 VE 2
A .

5% 3k

[1] LI Yong-huai, FENG Qi-bo. Overview of optical 3D profile
measurement| J ]. Laser & Infrared ,2005,35(3) :143-147.
AR I . 6 = R I R R R[], WOk S AL Ah,
2005,35(3):143-147.

[2] LI Ming-ming, ZHAO Hong, WANG Zhao, et al. High speed
three-dimensional scanning system[]]. Acta Photonica Sinica ,
2002,31(5):611-615.

[3] XU Jian-qian, WANG Yun-shan. Study on scan-phase-shifting
profilometry for measurement of 3-D object shapes[]]. Acta
Photonica Sinica ,2005,33(10):1210-1212.

MRdam, T, 4TSI I AR RS I E ST . e T A

#£,2005.33(10) :1210-1212.

[4] CAO Zhao-liang, HU Wu-sheng. Application of the liquid
crystal kino form for optical testing [J]. Acta Photonica
Sinica ,2006,35(12) :1941-1945.

WAHRVA T WSS A TR 6T %,

2006,35(12):1941-1945.

[5] WANG Weining, SUN Jian-hai. A modified moiré
interferometer for three-dimensional displacement
measurement[ ] |. Chin Opt Lett ,2004,2(7) :396-398.

[6] ZENG Aijun, WANG Xiang-zhao. Micro-displacement
measurement based on grating projection [ J]. Chinese [
Lasers,2005,32(3) :394-398.

BT I L R TOUM AR B A R A YA LT .

[ #0% , 2005 ,32(3) : 394-398.

[7] FU Yan-jun, YANG Kun-tao. Theory analyses of moiré stripe
in 3-D profilometry measurement [ ] ]. Opto-Electronic
Engineering »2006,33(7) : 63-66.

RAEZE bl V. = 4TSI & 1K SR R QU g e i (1],

HL T, 2006,33(7) :63-66.

[8] LIU Yong-jun, HU Lifang, CAO Zhao-liang, et al. The
investigation of controllable phase liquid crystal spatial light
modulator[ J ]. Acta Photonica Sinica , 2005, 34 (12); 1799-
1802.

KUK AL R, S5 A A T 45 R 2 A 6 1 2 e

R T %] ,2005,34(12) : 1799-1802.

[9] LIU Yong-jun,XUAN Li, HU Li-fang, et al. The wave {ront



1428 T ¥ R 37 %

modulation characteristics of the parallel aligned liquid crystal PR AR . (5 BB M. b 5 B R, 2003.

device[ J]. Acta Photonica Sinica ,2006,35(1) ;65-68. [11] SU Jing-ming. MATLAB7. 0 Using guide [ M ]. Beijing:

bl /= QT vl - o k< 7 B e R L S Electricity Industry Press,2004

[J]. J6 724, 2006,35(1) : 65-68. e ¥. MATLAB?. 0 SE IR B LM, kst i Tk i et
[10] SU Xian-yu, LI Ji-tao. Information optics[ M ]. Beijing: Sciece 2004.

Press,2003.
A New Moiré Stripe Method of Measuring 3-D Object Shapes
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Abstract: A new method of measuring 3-D shape, which uses the computer control grating to produce moiré
stripe, is proposed. In order to produce the ideal grating with controllable amplitude and phase, the
computer is used to control the Space Light Modulator (SLM). The parallel light projects the aim object
and the echo light forms moiré stripe through reference grating. The CCD is used to store the moiré stripe
and the 3-D shape of the aim object is gotten by processing the digital image. The theory of the method is
analyzed and the relational expression of the deformed moiré stripe and the object shape is derived. The
expression is simulated by MATLAB and the precision of 0. 011 pum is obtained.

Key words: Information optics; 3-D object shape measurement; Moiré stripe; Space Light Modulator
(SLM) ; MATLAB simulation
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