56 1 2007 1 Vol.56 No.1 January 2007

1000-3290/2007/56 01 /0218-06 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.
*
1 1 1 2
1 300071
2 310027
2006 4 21 2006 6 4
3.5% 2.6%.

PACC 4240M 8170G 4285F

CMOS
67
o—11
12
iy 34
computer vision phase
measurement triangulation
interferometrical method
10
11
CCD
6—8
CCD
* 60377008 043800611
LMOI-0503

T . E-mail  zhai @nankai. edu. cn



219

M,

2.
1
BS,
M, M, M, BS,
BS,
CCD M, M
BS,
CCD
10 pm
CCD
SpitfireHP50.
800 nm 50 fs
2 mJ] 1 kHz.
40 pm.
10 mm
CCD  Mintonl1881EX 576 x 768
10 pm x 10.8 pm.
11
CCD
- M
- N
BS, B

e I

M,



220

56

CCD

CCD

0.872 mm 2

CCD CCD
20 pm
2.1.
20 pm
20 pm.
42
20 pm . 3

80 pm



221

z/mm

4 a
2.2.
42
20.
4 2
4 a 4 b
0.8408 mm
2.416 mm.
0.872 mm 3.5%
2.480 mm 2.6% .
20 pm
25 pm.
15
5 5 a
5b 5c¢
-
“ residue "

© o 2o 2 o 2 20 2 ©

N W o U1 N W

()

-1.5

-0.5 0.5
y/mm

L5

18



222

56

51

3.5%
2.6% .

Subbarao M Gurumoorthy N 1988 IEEE Conference on Computer
Vision and Pattern Recognition 498

Ens J Lawrence P 1993 [EEE Transactions on Pattern Analysis and
Machine Intelligence 15 97

SuXY LiJ GuoLR etal 1988 SPIE 954 241

Saldnet H O Huntley J M 1997 Opt. Eng. 36 610

Coodall A J Burton D R 1994 Opt. Lasers Eng. 21 99

Cuche E Marqret P Depeursingle C 1999 Appl. Opt. 38 6994
Mann C Yu L Lo CM Kim M 2005 Optics Express 13 8693
Yamaguchi I Ohta S Kato J 2001 Opt. and Lasers in Eng . 36 417
Pedrini G Schedin S 2001 Opuk 112 427

Pedrini G Tiziani H J 2002 Appl. Opt. 41 4489

Lluis M L Pedrini G 2005 Appl. Op:. 44 3977

Zhang Y Pedrini G Osten W Tiziani H J 2003 Opics Express 11
3234

16

17

18

19

Kim M K 1999 Op:. Leit. 24 1693

Yu L Kim M 2005 Optics Express 13 5621

Palacios ' Ricardo J Palacios D Goncalves E  Valin L ] Souza
D R 2005 Opt. Commun . 248 41

ShenJ Y Li X G Chang SJ Zhang Y X 2005 Acta Phys. Sin.

54 5157 in Chinese O 200s
54 5157
Wang Y Zhang Z Zeng Z M Han X F 2006 Acta Phys. Sin. 55
1148 in Chinese 2006
55 1148

Palacios F Goncalves E  Jorge R Valin L J 2004 Op:. Commun .
238 245
Ghilgia D G Pritt M D 1998 Two-dimensional phase unwrapping
theory  algorithms and software New York John Wiley & Sons
INC. 34



1 223

Three-dimensional surface contouring of reflecting micro-object
by digital holography with short-coherence light source ”

Yuan Cao-Jin'  Zhai Hong-Chen' ©  Wang Xiao-Lei' ~ Wu Lan®
1 Key Laboratory of Optoelectronic Information Science & Technology MEC Institute
of Modern Optics  Nankai University ~ Tianjin 300071 China
2 Optical Engineering Department State Key Laboratory of Modern Optical Instrumentations Zhejiang University Hangzhou 310027  China
Received 21 April 2006 revised manuscript received 4 June 2006

Abstract

In this paper a new lensless digital holography system with short-coherent light source is designed for recording three-
dimensional surface contour of reflecting micro-object. In the experiment the different layers on the inner wall of a conical pore
are recorded by changing the path length of object beams to record a series of sub-holograms for three-dimensional reconstruction.
This makes the recording system compact and reduces the additional error in the recording. The measured longitudinal error is
about 3.5% with a lateral error of about 2.6% . Besides the least squares polynomial fit method is used for the first time to
carry out three-dimensional reconstruction with a series of two dimensional intensity images of a micro-object which not only
reduces obviously the complication of the three-dimensional reconstruction but also can be used to carry out three-dimensional
reconstruction of a micro-object with strong laser speckle noise of which the phase images can not be obtained from the phase-

unwrapping process.
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