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result shows that the manual spatial filter exactly selected according to the distribution of the spectrum of the virtual
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image should be employed to obtain the optimal reconstructed phase image. Second is the phase tilt aberration of the
theoretical and the experimental result of an onion specimen are shown.
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Abstract Two main determining factors, which limit the quality of the reconstructed image from the microscopic
digital hologram by employing the angular spectrum method, are discussed. First are the shape and the size of the

spatial filter selected. The corresponding selection principle of the spatial filter is presented, and the experimental
=]

reconstructed image when the specimen is put between two glasses. It is caused by the CCD plane or the sample plane

being not perpendicular to the propagation axes. The correction method by the image processing is presented. The
digital holography; phase reconstruction; spatial filtering; tilt correction
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Fig. 1 Experimental set-up for microscopic

digital holgraphy
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Fig. 2 Microscopic digital hologram and its spectrums, (a) digital hologram;(b) and (c¢) their spectrums

in logarithmic coordinates
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Fig. 3 Reconstructed images under different filter windows. (al)~(a3) Amplitude images with square, circular and manual
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Fig. 4 Data comparison of the 60th column in the reconstructed phase images. (a) Wrapped phase data;

(b) unwrapped phase data
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Fig. 5 Analysis of the tilt aberration, (a) CCD plane is not vertical to = axis; (b) the sample plane is not vertical to z axis
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Fig. 7 3D display of the phase images (a) before eliminating the tilt aberration; (b)after eliminating the tilt aberration

5 4 7

AR SC AR VR 0T A S 2 N )2 3R B A T i
MR AT TEAY . 404 7 00 58 08 I o 1k S
PR H X FEAYAAL A P Tk O R 98 U B
P B R R 7 45 L 3% B D A T R R e B B
Fa) AR ASE 1) Joit 8 o B2 AR AT S5 1 100 A o7 T Y 5 IO AR 48 A i
PR IS ZIN IR AR o G A 3 BB J8 7 . CCD 800 1T 1 A
il ) AU 5 385 A A A5 3 0 AR S 3 e T AR Ak
AT DA B — B AL IE .

& F X #

1 Kwan Jeong, Leilei Peng, John J. Turek e al.. Fourier-domain
holographic optical coherence imaging of tumor spheroids and
mouse eye [J]. Appl. Opt., 2005, 44(10): 1798~1805

2 J. Yamaguchi, J. Kato. Image formation in phase-shifting digital
holography and application on microscopy [ J ]. Appl. Opt. .
2001, 40(34). 6177~6186

3 Kwan Jeong, Leilei Peng, John J. Turek e al.. Fourier-domain
digital holographic optical coherence imaging of living tissue[ ] ].
Appl. Opt. . 2007, 46(22) : 4999~5008

4 Lluis Martinez-Leon, Giancarlo Pedrini, Wolfgang Osten.
Applications of short-coherence digital holography in microscopy
[I]. Appl. Opt., 2005, 44(19); 3977~3984

5 Florian Charriere, Anca Marian, Frédéric Montfort et al.. Cell
refractive index tomography by digital holographic microscopy
[J1. Opt. Lett., 2006, 31(2) . 178~180

6 Christopher J. Mann, Lingfeng Yu, Chun-Min Lo et al/.. High-
resolution quantitative phase-contrast microscopy by digital
holography[J]. Opt. Express, 2005, 13(22); 8693~8698

7 S. De Nicola, A. Finizio, G. Pierattini ez al.. Angular spectrum
method with correction of anamorphism for numerical

reconstruction of digital holograms on tilted planes [J]. Opt.

Express. 2005, 13(24): 9935~9940

8 Jiawen Weng, Jingang Zhong, Cuiying Hu. Digital
reconstruction based on angular spectrum diffraction with the
ridge of wavelet transform in holographic phase-contrast
microscopy[J]. Opt. Express. 2008, 16(26); 21971~21981

9 Pietro Ferraro, Sergio De Nicola, Andrea Finizio et al..
Compensation of the inherent wave front curvature in digital
holographic coherent microscopy for quantitative phase-contrast
imaging[ J]. Appl. Opt., 2003, 42(11): 1938~1946

10 Tristan Colomb, Frédéric Montfort, Jonas Kihn e al..
Numerical parametric lens for shifting, magnification and

digital  holographic

microscopy [J]. J. Opt. Soc. Am. A-Opt. Image Sci. Vis. .

2006, 23(12) . 3177~3190

11 Tristan Colomb, Etienne Cuche, Florian Charriere et al. .

complete aberration compensation in

Automatic procedure for aberration compensation in digital
holographic microscopy and applications to specimen shape
compensation[ J]. Appl. Opt. , 2006, 45(5); 851~863

12 Di Jianglei, Zhao Jianlin, Fan Qi e al.. Phase correction of
wavefront reconstruction in digital holographic microscopy[ ] ].
Acta Optica Sinica, 2008, 28(1): 57~61
WBVLAE, B aph, 30 B 55 B2 BHEOR 'S AT
AP IELT]. A% 4R, 2008, 28(1): 57~61

13 Lii Qieni, Ge Baozhen, Zhang Yimo. Analysis of digital in-line
and digital off-axis holography[J]. Opto-Electronic Engineering .
2005, 32(2): 15~18
BHYE. BEEE, sRLIE. BT AR BT e e B R A
[J]. && T4, 2005, 32(2): 15~18

14 Wang Huaying, Wang Dayong, Xie Jianjun. Analysis of
recording conditions of digital hologram by maximum spatial
frequency[J] . Acta Photonica Sinica , 2007, 36(4); 645~649
FARdE, ERT, B MMESRE ST 2R ML R
T . RF FR. 2007, 36(4): 645~649

15 Zhong Liyun, Zhang Yimo, Lii Xiaoxu et al.. Analysis of some
fundamental issue about digital hologram[J]. Acta Optica Sinica .
2004, 24(4) . 465~471
BRIIZ . BLABE. BBRA % B 4 G b — 5t 36 A ) 4D A7
[J]. 554k, 2004, 24(4); 465~471



