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A High Accuracy and Fast Iterative Algorithm for Phase Retrieval
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Abstract Based on conventional GS algorithm, an accuracy and fast algorithm for phase retrieval is presented. This
algorithm, which can be called the accelerated angular spectrum iterative approad, induces a gradient by using the
angular transfer functions. The intensity distribution of three planes, e. g. an incident plane and two emergent
planes, is employed to retriere the phase distribution of incident optical field. The simulation result shows this
algorithm can retrieve the phase distribution of an arbitrary two-dimensional incident optical field in high accuracy.
The retrieval accuracy of complicated optical field is greatly enhanced. Robustness and sensibility of this algorithm
are evaluated and the algorithm exhibits good convergence.

Key words optical computing; phase retrieval;iterative algorithm;accelerated angular spectrum transfer function;

complex optical field

1 gl i

MR A L PR A2 58 16 AR AV 2 4 B R T AR o
F8 — A~ L Rl P ) . AR 2 0 2 AR AR 22 0 T B T R
A X G2 fﬁa‘%%” HLF @B L R SR
i OCIRAT S BRI ET RIS G R 12 2
DL K B2 gt A e, BLU#E 1971 4F, Gerehberg
ST B Y b I R O R A RIS i AR
ST AH AL A A SR B GS Bk R
Bl b S T 2 R ek i B B g - A ik (Y-

I B HI: 2009-06-19; W R & FE B HI: 2009-07-24
HETIH: FXK 863-804(2008AA0920) ¥ Bhift &,
EEE A

GO R B (RE) Ly A 1 3 2 (TO) VIR
A i A L (HIO) M 26 g ] ¥y n] 3 2 B4 1
CR i A TR0 1 TR ) 5 B U8, S 3% i A T 1Y
MM AT IR . Aad, DL R SRE B AR
PE SR S A B . IS AR R = A 1 Al
ﬁ@iﬁzﬁ%ﬁiﬁ’ﬂﬁﬁ R T AR A

R A WS A — s 1 R eSS AT
iﬁcf&zo

ARUTEAEGE GS Bk i bl b 420 T —Fpo]

BAH (1986—) . 55 Al LT SE A4 ET M H AL Iy MR BESE . E-mail: lixhuang@gmail. com

SURE A FARREA975—) . B R, BN HGE T SRBOL SOl ARG B4R 45 07 TS

E-mail: gaofuhua@scu. edu. cn



51 IR 45

— Pl bR R R A AR AR R 3k AR 1219

X2 2 S AT TR R R A S W S0 o 3 A i 1%
PR 5L T 40 A% 46 PV M £ 5 A T 5 % i
J63 Z 8] 1 1 396 1) 77 6 2 A L O 51 AR B O 2 A
AT CRE— A AT R A D B 5 R A R
R N 8771 O AR VAS s (F I =2 B R < B e i B L7
JRE T 22 W AE 2% O R L R FH L A B kAR R op
T 5 6 H T 3 R 9 A ST B ) T LA AS ) B R
SR S 17> 31 8P S I A R RS o2
F O R B R A IS S S SO AR 3k 1 i I
JEAT BUAR KA .

2 5 i

N T B s A TET B 30k B A% L T A
TOeH RGO T 1 =, 00 5 Z ML T = = = 4
k=0,1,2. 8 AT = = =, Ab 45 T 058 5 & R
i AR e S AR L3 A 3 A TRC A L Evspi s o

B SR = IE
Fig. 1 Schematic of optical path
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Fig. 3 Complex amplitude in the input plane in

experiment 1. (a) amplitude; (b) phase
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Fig. 4 Retrieval phase in experiment 1
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Fig.5 E versus iteration number in experiment 1
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Fig. 6 Complex amplitude in the input plane

in experiment 2. (a) amplitude; (b) phase
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Fig. 7 Retrieval phase in experiment 2
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