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Abstract: An improved experiment method in a laboratory for intensity correlation imaging was
designed to simplify the experiment processing of the intensity correlation imaging and to obtain
measured data close to the actual observation. Firstly, the theory of intensity correlation imaging and
its influencing factors on imaging quality were analyzed. Then, the existing intensity correlation
imaging method and its disadvantages were discussed. A new experiment of intensity correlation
imaging was designed and implemented by using a pseudothermal light and a CCD array., and the
theories and characteristics to simulate the intensity correlation imaging by proposed method were
introduced. Finally, the data analysis and imaging experiments were performed to verify the feasibility

of the method. Experimental results indicate that the proposed method measures well the spatial
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power spectra of the objects, and the measurement noise mainly distributes in the high frequency

region. Moreover, the intensity image of the object can be reconstructed by a phase retrieval algorithm

when the signal-to-noise ratio is higher than 20. It concludes that this method preferably realizes the

simulation of intensity correlation imaging. In the experiment, the adjustment of the intensity random

fluctuation and the parameter of observing baseline are more convenient, so that the object with a

small angular diameter is easy to be imaged.

Key words: synthetic aperture imaging; intensity correlation imaging; spatial frequency spectrum;

phase retrieval; pseudothermal light
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Fig. 1 Diagram of intensity correlation imaging

Multiplier

H 2R B AR 965 i H br 2R 1 45 I R 56 5
B T G o 45 S5 (R 48 S5 D S AR BBk ST, AN FEFE =S
() AH T4 . AR e B BR 2 BT T, B 2R H AR
KRN T BE 28 m Wit oA . iR E 50
S B RT D, AS TS B O 5 K IR A AR TR T
TR
(I.(D 1) =(Ex(DEir (DEs(DEj (1)) =
(EA(DE: (D) (Eg(DE; (D) +
(EA(DE; (D)(Eg(DEX (D)=
SROIIAONRES LR (D
Hop. v | BEH Ex(0 Y5 Ey (o 1Y% a4+
BEL, Ia(o 2k A Rb DGR AT 1 S 5m ik 7% . O KR TE
I B MRS B o B fE. AR Van Citter-
Zernike & PR, AR A TG UE G 5 19 25 A AH T B
Y 55T H ARG o0 A BIAR TC&, p X R iy 25 [a] 4
W

e || 1z pexp [ § ZEaag+ nyp Jasdy
Y Ax,Ay) = .

f 1C&, pdédn
@

Horp X AR 3 K = S B AR ST ] XL S A
S, Ax, Ay AN FELRAE « Bl y Bl 52
BEES . o M TR Z S R MM . (2)
A A M EF RIS BARpY e as (M A0 T 5 v, Bl A]
T8 o L AR S R4S H bR B9 G EE AE EE

WA= O A, BAR 2 [ y ol o oA
[) o7 B ik Bt AL ok 7 %) AH O B 3R A
<<IAL;£§1>*1' Sy

Fh 2 (3D AT, A B AR AE 2 AL E LY
S5 ik 75 15 BRI AT 3R A5 H FR 10 5 18] 45 3% A (i
R RS H A 09 501 A A7, B AT 3 A e L
AR AR AT B AR 0 G5 3 AT EAS  TE SR AR T G
PO ol L BT SR VA O N i e R o E Y R AL U == Y
e TN I R = s | = T L R B I
&, HAET,H A B A ek A AR R E T AR
P H A AR 0% 2 1] B o] 25 A2 00000 A5 174) 2 0] A5 A
{EL X A5 AR 7 E AT A2 IR RS H bR R
2.2 BEHTHREGERESW

5 A T SR — R T RUR s .
T 2 I H AR Y 3 ()4 S AR AR A5 B AR R L R
8.5 9 71 5 56 5 Bk % W I B4 B 1) e S 2R OE
FEU, H T R A T RS o R AR 4 H AR Y
SRk TR AR RO ARALAR B, KA iR A
B TR 22N 2 6 AR 5 R e A R R s R
5 5 A I H A 9 2 ()0 A BN 7 AR
TR EE 3 1) T #5480, To s PR E A [7] O
FE R A S A KRR AR T a0 KL T W
G R XEFE L R FH % 7 3 T 55 ok A7 B b 3R A H bR Y
= 4B B .

SR AE B2 H AR A ES (8] B bR A9 58 B R AIK L A A
1R I A RN H bR G 5 A% BE BIL K VB, 2R B
0 JE 1 9 I A BE 4R U B LA G T SE R
R 7S 5 | ' L IR AR A A K TR B Bk T 5
R o S TG L A == B o N G E A Fr- st O E R /N 2]
AR EL ST, YA AL R N 2 FE ' T K Y AR T RE T
T A 22 o AH 235 A KA O Mg 7, DT AR
HoRRAR T 3R BE AR TR (S M b, ZE AT RS
HEL AL M 7 55 75 O MR S A DL T S ] B A (.

|7/\B|:



86 b=

5 23 &

A0 R W L A
SNR= Aay | 7|* V/AfT/2, o)
Hodprs A SHH0I0 A B ARG T AR, o S AR A 1Y B T
RO, B AR BOGIE % B2 A F S ot s 2R 4 7Y
BRI, T R Wi K
Ry S B E A B B EE AH TR 8 SR TR
ARG TH 1 422 A4 g D' o PR N s 1Y) SR A AT 8 S i 1
RO 7 Bk B 8 AR 23 TR A0S A5 (R 04 40 45 1
Hoo SR R B ST D AR S5 A A TR
22, BRI 25 0 SR A A1 48 2% e B0 4 45 2R %R
i I B A% R % 2 R BRI AR o A, B
SEFRB] R TU A B2 1 90 F 6 0 800 1k el i
SHRFBEAF T AR T 4 R S TR AR A 1 DU A R
Ll o X BE T Ay W 55 09 e 0 T AR L AT R
M SO X B bR S B A LU e H bR R A7 63 5
JE DY 5 B A T

3 FAMGAELE

3.1 DEREHTIRIES

AT B 5 B2 AH T AR 3 A S 563 ) ] e A
O F P #8552 B L H T R BE A T I Y AR L B S
£ o 47) 114 i ST B R U L L A R AE 1 m B |
XFEA 1 mm B H bR S I R 500 nm,
T PRIEFR I ZRFE 25/ T 0.5 mm, ) T e 45045800
s EAT 28 PN R EE AH T S 56 N UL e £ K R A7 R
T 25 AR A R A X DAl A i R B R . H T
T S 56 v E H R T 23 Ot b B A E bR O R R AT 43
o TE A (] Y6 i A5 8 R R0 28 48 D00 D' 5 ke 7 DA
FRAT 5 J 11 5 A50O00 ) K6 2 L UL A% an 1 2 B
AN e TRIRAT A O T8 R R B AR BOG
b NLR X S H bR AT IR, HARRY SO
RERN kB b AT R g 53 0l R 5 H
i 1Y 6B 7, +5 1) P 3 12 i 3 B AS [] 2R DU 2%
H O FL IR A A DG BE 0T S ek R 1 A A
5503 b B8 1Y) R A A5 R [ 8 B I — S Ol iR AR
0 A L VA R S A Y £ TR 6 R VA SN
THERG 9 B v 1 AH 5C B2 RIVAT 52 BXT H by 23 (] 3%
Y(Ax,0) B,

Mercury s
:;puct;uh\ E%m]\ Holes Objeect Lens

P2 BRI 5 AR T B A5 S 6 HE 4
Fig. 2 Diagram of conventional intensity correlation

imaging experiment
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Fig. 3 Diagram of improved intensity correlation

imaging experiment
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Fig. 4 Experiment installation of intensity correlation imaging
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Fig. 5 Experiment data
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Fig. 6 Flow chart of data processing for intensity

correlation imaging
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Fig. 9 Signal-to-Noise Ratios (SNRs) of intensity correlation

imaging with different measurement times
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