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Abstract

The presence of the speckle noise greatly reduces the signal-to-noise ratio and spatial resolution of the

digital holographic reconstructed image. In the lensless Fourier transform digital holography, the object light field

can be reconstructed by only one step of Fourier transform on the interferogram recorded by the charge coupled

device (CCD). A new speckle reduction method is proposed based on the principle that each pixel in the hologram

contributes differently to the distribution of the speckle noise intensity in the reconstructed image in this paper. With

this method, we divide the interferogram outputted by the CCD into several regions and exchange the positions of

the regions. Many different new reconstruction interferograms are obtained, and then all new interferograms are

reconstructed. Then, the reconstructed image with lower speckle noise intensity can be obtained by superimposing

and averaging all of the reconstructed images, and the equivalent number of looks improves significantl

y. Compared

with the spatial domain mask method, the proposed method reduces the processing time by 80%, and increases the

edge preservation index of the reconstructed image by one times.

Key words holography; digital holography; Fourier transform; speckle noise; pixel

OCIS codes 090.1995; 070.4340; 100.2000; 200.4740

1 5l El

B A BOR AT LA 0 53 ) A 14 5 B2 R 37 £
S TS 2 b I P B T o R R
Ak BEEAR A AR R B B LTS S A
H(LLD#%%?J"%&HE’J bR A Jig L B A B
MR WA R BT H AR LB Br 2 B

&b Zis HEl A0, . 28 B MY [F R
g SR S (3D WoRY AR,
>V T 't TR RS A A A 1 R RS 3R 18 B A A [
T O B G 23 A 2R ik By, ik B RIS D% A S
SAEIC ST I R — A [ 9 B T 22, AT
T L RN P BRAG I £ M L R 2 (8] 4 R
ERIRTEUNERE S 2 i (i & o P s

Wim HE: 2018-04-27; 1E[E HHA: 2018-05-27; KA BHI: 2018-06-06

BEeWH: BXARB#ESE
“ E-mail: ggchenli@gdut.edu.cn;

(616750500 ) Z 44 B3 X135 H (2015B010114007)
" E-mail; liangmingda088@163.com

110901-1



55, 110901(2018)

ANSHBIZFHRE

www.opticsjournal.net

PG BENR P AR - AR S AL BT T
Uzan &0 B2 3R Ja) #8206 (NLMD 38 33 3 L 38 3
22 M PR B I AT 347 i B ke 410wl 1550 B0 Mg 7, (% O
VTS ARALRE Y B e 2 RS e Has 500 2 A
ERAR T 10 5 5 b Kemper 25051 B 38 40 41
TGP BOG G I AT DLk 3 B AR BOG B rY 2L
SR A IX B T e 5 BE AR A0 A TOL IR AR 5 72
Fi 4 B AL B 7 1 . Huang 4 T A i fL AR
oA Bk Gl G Z A0 sk 1y 4 B BRI 4
S BT RUSE o DT R AR RICBRE 1) RS B2 5 vkl 5 2
Wk 2R A B ARG A TSR A

IE AN, Mori S50 4 T — i g (] Ja A
(SDMD 410 il P 30450 1) B0 BRE i 8 Df il /) 25 (1] 7 %
BRI IR T 8 Kl A R sh LR r —
AT IS, B 20 7 T W R, T AR

LoY,

!

TR IR DT 8 PR A A T DX A R A Y PRt
P A — R B B T B T BUR S
P38 5 T LA A R AR TR MR R HL% O T A R
Vit X B A P BAR R AT B, AT i T R
R B B I0A i Has AT s S

ARSCHR MY T — I T T2 B A R
SRR 735 SR JsUin 0 ) 20 S 24 Xk L i
I A A% DX I A7 B O R AT 22 R T T AL O
PEAT FR B A 2 50 n] DAAT 31 M e A A
EsY

2 AR

WE 1R AT 6 RSP 2 W i o
T 2 b, BES W LIR R (—0,0) (b<K
20) . WIEMZS% EEE CCD WIE B, R 2, .

£y

| %
1

_>L =
— H
&

|

B 1 JC A B B R R 4 B TR R T A

Fig. 1 Lensless Fourier transform digital hologram record optical path diagram
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Fig. 4 Lensless Fourier transform digital holography optical path diagram
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Fig. 6 Equivalent number of looks changes with the increase of the number of sub-reconstructed images. (a) Dice; (b) coin
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Fig. 7 Reconstructed images using proposed method and SDM method.
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Table 2 Edge preservation index of reconstructed image improved by two methods

Aperture ' Proposed method . ' SDM method .
Dice Coin Dice Coin
320 pixel X427 pixel 0.3348 0.2869 0.1612 0.1771
240 pixel X320 pixel 0.2810 0.3080 0.1038 0.1195
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