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Correction method of phase distortion in digital holographic
microscopy detection

Wang Tian, Yu Jia, Yang Yu, Yan Gaobin, Wang Jincheng
(College of Information Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: In order to solve the problem of phase distortion in the micro size (<1 mm) transmitting
objects measurement based on digital holographic microscopy, a new correction method was proposed. By
improving the pre-amplification off-axis Fresnel digital holographic recording system and convolution
reconstruction algorithm, the phase distortion including both one-fold and two-fold had been corrected. In
the experiment, the phase distortion of USAF1951 resolution board was corrected, and the 3D image of
phase distribution of part of the board with size of 0.25 mm was clearly reconstructed. The advantage of
this method is eliminating the phase distortion by improved both the hologram recording system and the
reconstruction algorithm, which greatly reduced the complicate degree of phase reconstruction process
because of cutting the step of phase compensation, and contributes to the on-line detection and fast
reconstruction of objects.
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Fig.1 Principle image of pre-magnification Fresnel digital hologram
Her, dy A dy 2350 o Wy AR
TR A Y K R U,
Dy(x;, y1)=exp iléj . % (X +y;) (5)
123 (5) T, AR 7 AR R S W dy AR
Hd, (MRS EAR), SiCREEMYZS
TR,

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

5 119 I R HFR

BB M T P AR RE T A KR R 3617

1.3 HEBTHHE
1.3.1 —kAR{Emd % 49 45 i

— YA R AR 2 1 S 2 G I R, AT
HERIZIA , T BB TP E S SO N E
WS S 00w I B A 3R
TR A ORI AR T i P SR B AT
PRt — R B AR 3, o7 HE S %0 M
] G A OV T bR — U AR AR FL A
(9 RNt 236 2 TR IR B B R i 4N, 255 %
AT, AR TR ST P o g 00 Sk FR 5% 5 I 5 1 AR
SRR D I 15 SO0 00 I AR R TH BR — U AH
(W AE , FLFF BSR4 T I 4 B RN AG R T, B
RURB T 8 (FF gad =R AR ), I,
SR B UL T 4 B BB AR, S PRSI
YIS e ok N a, HIE 5 R R
A E DR LT B X o ARk i A et

W, B TR TR A A A, R B PR
MR E K2R A BB

PRk, BB LRSI W& A R ER
112 2% ARG G55 AL, & 1 e 5 1 43 A o] LA (U
A ()T o 1 B KR, TIH T5 Eia T 5 HE %
e, R T LR 5 A B A LR T
ORI AR, BT AL A R 4R B
W22 S A, PRI SE I MER
SERR o 2T R BSR4 BRI R A B ) 2
Fe ARG H T, FEB IR E &R
RENE (AN — & 2 )R e S
FeAARBUEREN T, AR AW E T —
A AET T IS W5 0 4 A o I A A M B
B R HA MK,
1.3.2 = RAg{Ew & 4945

TR T2 ERZRE TS E LML B S
AL E 51— A5 W6 % i A ]
e, T DAL T B R o AR U2 3% kI R B
&, W06 A B R A ER T 51 8 R 7 IR
AR ] DL 23 0 A B k1 A i R R T U A
DL AT AMEE AR O iR R O P e S ok
O B A AR YOG B T AN R e 4 B A
(4 T ¥6 45 S0 HR 25 A8 BT A7 45 T R B 26 43 A i) 51
BT W6 S 2 0 ) A5k TS 8 B0 bR R
R AE A H Y

2 R~ ESE YR AT IE LR

21 XWR%G

SEHG R GEANE 2 fTw , SRR B i 3E T H 4L
FaROGBd A R, Hrb M2 B PE RIS
frebe 5% PBS B YIE IS 2k i ek L, LI = 4
BEMEYE, YIS % 658 MO1 Fl MO2 Ji
K4 W miREE BS 16 CCD Yefium k4T,

W
MO BS

[ 2 W R s il A H e 4 SRS R R G A
Fig.2 Diagram of pre-magnificate off-axis Fresnel digital hologram

recording system
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Fig.3 Pre-magnificate off-axis Fresnel digital hologram of

resolution board
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Fig.4 Reconstructed results of Fresnel algorithm at different
reconstructed distances
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