% AT £ % 6 I A =B i i 4 2018 4 6 A
Vol.47 No.6 Infrared and Laser Engineering Jun.2018

BB ITBREMNBEEILRERIE
A, FeRAe KOk, INRF
(e T k¥ A THEFR, T AL 063210)

B OE. ARELSARBAMESHENHRF R ATELSILBKFT LR RE—H G LB
W FLAR GG Ty ik o AR R T AR 2ot T g FR 2 AT S AR AT B ARG T4, A AT 2 et 309 %
TV, ¥ A 8 B 694545 F 30 & EAR S fe MR A4, KT R IAE BB TR F AL EES, T
BTHFEHALEAIARER, FRERIET Z 5 WAL, R, BBt — 2 5P ENTRT,
B ERBEER Y ILRESGELF, LARIFH Eab e, JF AR 22 35 69 s 1B B 25K,

i mA3LR; K548, aBiRE; M

PESES: 0436.1 XEAEEM: A DOI: 10.3783/IRLA201847.0626002

Digital holography subpixel displacement aperture synthesis

Zhao Yadi, Cao Xiaohua, Chen Bo, Sun Tianqi

(School of Electrical Engineering, North China University of Science and Technology, Tangshan 063210, China)

Abstract: Aperture synthesis is an effective means to improve the image resolution. For synthetic-aperture
digital holography, an aperture synthesis method on sub-pixel displacement accuracy was proposed. The
optical field was reconstructed by Fresnel diffraction formula based on fast Fourier transformation, and the
displacement of hologram was transformed into piston phase and tilt phase by using the shift property of
Fourier transformation, so that the digital holographic aperture synthesis with arbitrary displacement was
realized. A digital off-axis holographic aperture synthesis experiment was carried out, and the
experimental results verify the effectiveness of the proposed method. Furthermore, the method can
effectively reduce the computational complexity under the premise of sacrificing a certain resolution, and
has good real-time performance, and reduces the hardware configuration requirements of the processor.
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Fig.1 Scheme of digital holography imaging system with a

synthetic aperture
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Fig.2 Experimental setup
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Fig.3 Scheme of nine holograms of different positions

SR LSRN A RE S R b B A h B
HHEMER, (D) LG EMEER K 5 A 4y 5§
F0.0179m i 1 K EEAE . AT LLA Hh, =3 1o B
FHTR] o PRI SC Fp 48 Y 1) T A 7 9 e T AT 18 o o 245 T
M, R EREREPAISTARNMERZHRER
B B A (E R AN T BTk iZ A J5 A R e b AT
DA AR A

B 4 FIEL 5 BT 7 92 9 45 SRR 1 25 4 FLAR R 1 4E
AT 10241 024 115 B0 F AV o ART BT b R
AKX RS BEETLAN, e LR
W A 00 3 77 KT A 1 AL AR 4E B 256 %256 Hl AT, X
FEAT LU LR S s R, (R M ER

0626002-3



Gk TR

% 6 M

www.irla.cn

5415

5y PER SRR . 25 FLARHE BE K/ 512x512 if
FISEIR Lt A& 6 Fis . |7 MK 5 i y=0.0179m fY
K PEAE

(a) H#TE M &5 2R (b) Zx & WA &
(a) Direct reconstruction result (b) Results of synthetic reconstruction
[€ 4 5250 45

Fig.4 Experimental results
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Fig.6 Synthetic results while the dimension of the synthetic

aperture matrix is 512x512

Xt 6 fiTlE 4b) B 7T R S5 e RLE W S
LA 5 W e 45 T 512512 I 114 T 44 43 3% 8 24 Sy
K 0.5 1%, X 5L LR AR RIFERM 0.5 52—
W o SRR FELERCSE T 512x512 B A LR iz
A N I AR G I S A

—_ NN W
[ = =
—

Gray value
=

=2

0 0.005 0.010 0.015 0.020 0.025
x/m

Bl 7 y=0.017 9 m i 1€ 5 i 7 FG 10 K B R
Fig.7 Gray values of image in Fig.5 as y=0.0179 m
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