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Real-time digital holographic microscopy based on parallel calculation
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(1. Ningbo Yongxin Optics Co. Ltd.

, ZHANG Haijun®, MA Lihong’ , WANG Hui’
, Ningbo 315040, China; 2. Department of Optical Engineering, Zhejiang Universi-
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Abstract: For real-time measurement of digital holographic microscopy (DHM) , a parallel algorithm was proposed.
Firstly, real-time recording strategy was adopted to record hologram, intensity of object wave and intensity of reference wave
according to light path of DHM. Zero-order of hologram was removed by this strategy. So, the product of spatial band-width
of image sensor was efficiently utilized. Then, parallel reconstructing software was developed. The captured image was
separated to four partitions and was sent to four procedures which run simultaneously. After the partitions were reconstructed
by the corresponding procedure, each reconstructed result was separated to four regions. The corresponding regions were
combined to four groups and were sent to four procedures for superposing and calculating phase and intensity. Finally, the
whole phase and intensity map were obtained by merging four regions of phase and intensity. The experimental results reveal
that the speed for image capture and hologram reconstruction is up to 18frame/s. Real-time measurement is realized with
the proposed system.
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Fig. 1 Setup for digital holographic microscopy
R ARV B U, 2506 e R i LA 4R
i oA A -

AeXp[lzw(x v )]reCt(NZx)reCt(MyAy) (1)
KA ESHHIRIE, M AN 53 5124 B EAE x
y I7 A 15 R 8, Ax BT Ay S0 a1 15 KA bR
TR T, CCD A Hie 4 B A

I(x,y) = [0(x,y) + R(x,y) |* =
I, +I, +OR" + O"R (2)
Krp,0(x, y) ZYIOCEIRE, 1, EPOCGR, 1, &
S, bir « RERE I,

SN

Iy(x,y) = |R(x,y) | = I (3)
Yottt oA

Ly(x,y) = [0(x,y)|* =1, (4)

BT oA ((2) ) M ESH LRIy
A3 ((3) 20) FHpEEsm A ((4) ) , 153
I'(x,y) = OR" + O"R =

ORcos[ @, (2,y) = @p(x,y) ] (5)
K, 00 (v, y) BYIEAHB 30, 0r (v, ¥) ZSHHN
FARLAT A o 223 bR WAL BES AUR R JE AR (2 AL 5e
%, 5297 0 TN IR .

1.2 HIEGEBRERSGTER

THER 0 25 r9%EdE ((5) ) TRV R 2 %0t
STEHEAT T 25 AR A . H IR R S Yk
HREVC T, R4 S AR T LAY B, 7 B bR
R V5 RE S AL AR W B . AR 7E S % S0k
C12 ] i3 BT, 6 42 5 B 2 43 A 4 A DX, D7 42
SIS I AT S AR R, B 2 b4 B ETE 4
AR N A RS S A R B . N R B A B
Iy RS — B B SR DU IR AR A . UK

a & I /q/(lpmm“)
Mi /é/(lp-?nnrl)
A0 R
/
b L(&, n)I /a]/(lp-mm“)
. E/(lp-mm-)
O *RY
/

¢ L& n) ¢ /q/(lp-mm")

d

Fig.2 Frequency spectrum of hologram in four partitions
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Fig.3 Flow chart for obtaining digital hologram results
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Fig.5 Measurement result of digital microscopy
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