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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
filters, respectively; (bl) ~ (b3) wrapped phase images with corresponding filters, respectively; (cl) ~ (c3)
unwrapped phase images corresponding to (bl) ~ (b3); (dl) ~ (d3) manual unwrapped phase images

corresponding to (c¢1)~(c3)
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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
4.2 BBEMEERRRERZE R AR ARy — DR ARORTE L BN LA B A7 A
S TP R A ) A o TECTE PR BB R 22 TR (R i &k T Pl 3.Cd3) i 7 AH AV B8 78 7K - T 1] B I
R SRR S E YRR N IR AT R A AR Bl 257 Hr I8 o 5258 U B axX & B T AR AL e CCD



12 39 WIRDEAE . RO A B T AN B0 T 3 BRORT TR A GE 3321

(R T80 5 S AS T BT R B AR 3 MR R R AR
T L AT R AL P B . AR B AT g
BT s FEXHBUARE T ATH B
Jear it CCD P 5065 (= D AR BN
E 5Ca) ki CCD VS xy BHYRM N 0., 5
yu FHII AT YICHTE 2ayn P AR IS
1Al Oy = OoIIeXP(igDH) s H A Oy R IRTE s OH
RN F CCD 5 oy B Ik 0, ., CCD 1 |
%‘,‘Jj\'i/ﬁ\:ﬁ THYH y‘ﬁﬁ@?ﬁ%ﬁ*ﬁ ttﬁﬁ*mﬁﬂ%*%
8, = ausin 0, , WA MM . = k|08, =
k.aysk jﬁliﬂi%i,kr ﬂ‘:fk EIH ﬁFEJEI’J%%, Jﬂ_’n
CCD ZEPBrid 5% 1 2 ik 54
Oh= OtuexpGou + k.xu) - (9
Wk CCD VY yu Bt A I o0,. M
Ohw= ObuexpGon +kau +kyw) . (10)

ky Rk AE yu J7 1043 5 XRE @S 1 AL
HAE o F yu J5 0] A AR
QIR S B Hp R et O D AN TR L R 5 (b)
JiR Wi SR T R R, AR S o Bl e £
N0 5y RIS 0, i E EDOG BRI A R
Ot EE, BAEMBMERE RN O =
Oy exp(o) » FERBURHG » HAR S 7 51 B 1 5 o6 20000
PSS A U S R H T AR A SR B A AN [
B bR BATREIN 1 — A2t Al AL B
90/ =exp[j(kxsin 0, +kysin 0,) ]=
exp[jCk,x +kyy) ]s 1D
PRI 375 38 A o 8 iG55 B 2R
O = Oyexp[jlp+kax+k,y) ], 12)
XAE H S AR R AL R R A AR AR

B S BUREK W R AT . () CCD 11 50650 G2 3D AR B (b) AR 5Bl A 3R E

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. 6 (a)Data comparison of the 120th row with and without eliminating the tilt aberration, and (b) the phase image

after eliminating the tilt aberration
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Fig. 7 3D display of the phase images (a) before eliminating the tilt aberration; (b)after eliminating the tilt aberration
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