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1

digital holography in phase measurement. In this paper, we apply the apodization for the phase measurement in
and improve the measurement precision.
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In digitally holographic reconstruction, the reconstructed image quality is reduced by the effect of the
=]

laser speckle, the system noise and the border diffraction of the digital hologram, which restrains the application of
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digital holography to suppress the diffraction and noise effects. Simulations and experiments show that apodization can

effectively reduce the border diffraction and noise effects to the reconstructed phase information of the objected wave
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sinc BRI %X
N B ' 27 I 14 AR 2 408, AR 4 B S R

BT 5 R T A S

P ) HL A 5 25 1 CCCD) Y I 1T RUST 25 1] 43 B %6

PIE . & CCD BT R FAE S LA B3 W L B id %
AT Bl - BRFB/ANENER. T

2L SL A AL E
ot -

sinc BRELI RS IRRE IR E T BT 2 B

BARGERRFIE T8 1% R R G AU HOeR B
MM 3, TEAE BUR (B 5 4 g A gr TRELGE AR b b SR 25 i B 4 TR0 3 Wi 149 A0 38 2800
o BT AR TR B T IC R A B

E. Cuche 55" 4301 1477 55 28007 % 75 B 1 B4 5
Wi+ e BRAT S5 3 ECF BB 0% 5 2 FAR 07 HH BRI

Tk 3 i RE BEAE FLAR L G Ak 0 O 835 7 o b B IR
THHRGR R, TRMITR S T —FR A =00
S (B Y L AR U0 Bk Oy 5 ORI BR AL AR AT 4. R
Jowicki ZEH 3BT T M R 0F E A ) 1 AH 0L B 2 RS
Kreis ™ W B 7 AT BF 9T T 7 2 g IR
W B 2010-01-15; WCEE B0 B HA: 2010-02-06
HEE&TH: MRl 54 (2006ZD53042) % B,
LR
SImE A
GBATHE R A

M o i H 30 Ao %o 5y e SR SR U0 b Ak B AT

TRAEW (1965—) , B L A Bl EBZ, FENF BT 2 BB AR F R AWM . E-mail: zhangyancao@126. com
XA 1958—) B 4L B, EENF GG BB AR KO 4 W B9 BFSE . E-mail: jlzhao@ nwpu. edu. cn
5 :5040420657S)



6 4] [T E

U K 2 RO L AR 5 I A % 1603

R MAERNKE. EXRYmERTRE .
(NP E IR RS AUELE 27/ R/ 0K SR A (T e
JE WP 114 52 0 2 AN 1

FES I AT 5T A SCAE 4 ¥R I Tukey % 6K
BOOTHE BT A R U T ARG I BOR L K Dk
RN P BAL - 0] e e SR IE B R 42 B
D)k S5 7 B RE 88 52 e L T UL DUORS B o AR S i A
A Ve 75 R T IR P O R A 0 T DI 9B 1) R A A A A A

I3 AT TR S 00 M R R o B AR AL A4 R T L B U Bk
Ab VR R AT T SRR AL

2 B BOR KA Bk

v B RO AR EME 1R, 'Y
S RN 2 2 5l A 4 I8 - 11 A2 4R W 40 A 430 R
OCxy s yu) MRy yu) s W4 B ESEE _FE Y8
WS 0 & N s W 5 1 hy

H(xysyu)=|0+R|* = |OCxpysyi) |* 4+ |R(xusyu) |? +OCxyyn )R (psyn)+

O’ (xn s YH )R(IH ’yH)v

@)

KM CCD g2 B R R s HotsE o fi . 3 CCD A8 M X N MRZE BRI Ay X Ayn

) WA 1 4 S TR E 53 A1 R

M

N
H(u,v) = H(xy ,yH)rect< sl L)E 28(1‘H —ulAxysyu — vAyu ) (2)

MAxy NAyy

KA Mo B I HW R A — M/2<<u<M/2, —N/2<v<_N/2,
T BB O i 7E 4 L IO T A S AR R 3 A5 K E (o s oy UFE SE VR B L1 F L BE 85 4 8 T d

VONiOP R i T
A}’\. ] 2 2
lﬂx“%>:9%%#3mpﬁgux+yo
”T(IH ,yH)exp[/%(I% + y%)}exp[* %(l‘}{xl + yuy) ]ddeyH , (3)

L A BEOLWEK b = 20/X, T(ansyn) = ECrnsyn) H(aw s yu) o 45 (3) X ES Bl B2 408 2, 75 5]

exp(jkd ) exp L%(l% + 42 )]

U(l‘l 9y1) - ]Ad

jn(xh + yi) } }

d 4

f/}{T(xH,yH)exp[

X T FOoR PR A Lz 5. il (O CRal 3t
CREEIRESTR SRR i

Yy § R Yy v,

%y Z, z

object hologram image

PE1 B0 A R PR SR (B
Fig. 1 Principle of recording digital hologram and

numerical reconstruction
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Fig. 2 Characteristics of rectangle and Hanning windows in space-domain (a) and frequency-domain (b)
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wave propagation
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Fig. 4 Spherical wave without noise. (a) simulated standard spherical wave; (b) wrapped phase after propagation; (c)

phase of spherical wave with apodization; (d) wrapped phase after propagation with apodization; (e) wrapped phase

extracted from the phase map; ({) unwrapped phase distribution
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Fig. 5 Propagation of spherical

wave with noise. (a) spherical

wave with noise; (b) wrapped phase map after propagation;

(c) phase of spherical wave with apodization; (d) wrapped phase map after propagation with apodization;

(e) unwrapped phase distribution extracted from phase map
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Fig. 6 Schematic diagram of the experiment setup
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Fig. 7 Recorded hologram and its reconstruction. (a)~ (c) reconstructed phase map without apodization; (d) ~ (f) reconstructed

phase with apodization; (g) phase distribution extracted from unwrapped phase map
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