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Fig. 2 Experimental setup
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(b) Magnified image
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Fig. 3 Hologram and its spectrum
o AR U 5 4 B IR Hh i — R B
At AT 300 B A g R AT SRR AL R B & 2

(c) Spectrum

HI IR N 4. B 4 Ca) P s = BT S 4 Y
A1) 2580 (25. 0 LP/mm) 0] DL 5E 424 B, B 2k B X
AEATPEEIZE = PAJ0SE 41 (12.5 LP/mm). M 4
(b)Y Ha] DLy 5 — B IG5 21 B AR SO R 4k 4L
(12.5 LP/mm) , I B /) B 2 45 5 A ACR] T o R
B IR RS B 25 R OE MR . B Ok R
S8 0T AR R 43 B 12,8 LP/mm. [&] 4 (o) Hraf LA
O3PS BT N I R 25 80 (25, 0 LP/mm) Fl 5
SHITEE MY S0(12.5 LP/mm).
= 21K B
2ENWEE B2 (1WE!

3=l

g ==

I

3=l
4=

s=l

= =1

K4 ZfEFelEBmERNGERE A
Fig. 4 Intensity distribution of reconstructed images

of three sub-holograms
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(b) Synthetic reconstructed image

(a)Recorded object
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Fig. 5 Recorded object and the synthetic reconstructed
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Digital Holographic Super-resolution Imaging with Phase Mask

YUAN Cao-jin' ,ZHAI Hong-chen®
(1 Science College , Kunming University of Science and Technology , Kunming 650093, China)
(2 Institute of Modern Optics s Nankai University s Tianjin 300071 ,China)

Abstract : In order to simplify the super-resolution imaging system,a phase mask is proposed and introduced
into the object and reference beams part of the digital holographic recording system., respectively, to
produce the on-axis and off-axis illumination beams and the sub-reference beams with different carrier
frequency. The diffraction fields containing the low and high frequency information can be recorded by the
CCD sensor whose position is fixed during the recording process with different illumination beams produced
by phase mask. The low and high frequency information can be separated by reference beams with different
carrier frequency in the spectrum plane of the composite hologram. After the frequency filtering followed
by an inverse Fourier transform, the low and high frequency information can be obtained,and the object
wavefront containing the low and high frequency information at the object plane can be obtained by
calculating the Fresnel diffraction and removing the additional phases introduced by the object
illuminations. The reconstructed image can be obtained by synthesizing the wavefront containing low and
high frequency information of the recorded object. It can be known form the experiment that the resolution
of the synthesized image is over that determined by the numerical aperture of the recording system.

Key words; Phase mask;Digital holography; Synthetic aperture; Super-resolution imaging
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