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Folding Reflective 2f System Optical Correlator
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Abstract In order to further reduce the volume of optical correlator, an optical correlator for folding reflective 2 f
system is designed. The optical path adopts folding reflective structure. Digital micro lens replaces physical lens in
the traditional correlator to reduce the volume of the structure and improve the system integration. The structural
design conditions and structural parameters of the folding reflective 2 f correlator are given theoretically based on
equivalent optical path method. The optimal trade-off share duplexed filter (SDF) is designed for the correlator, and
the simulation analysis is performed by a self-compiled program. Simulation results indicate that the correlator still
has good distortion invariant recognition performance when the target is subject to scaling and rotation distortion.
Key words signal processing; correlators; integrated optics devices; spatial filtering; spatial light modulators
OCIS codes 070.4550; 130.3120; 070.6110; 070.6120

Vol. 38, No. 1
January. 2018

1 g &

Af BEF M IRAE 1964 4F 1 Lugt 424,
HAEEIEAT AL B 23 1) 47 58 R K L[5 M bb = S5
ML TE BRI HL AR AE L N TR e SR sk N T
Y BRGSO Se R B i R G [ A 2 i kR
o R A AT AR R — A A
RGBT & 6 i 42 5 T AHOC AR M AR BB s 4 f &5
MW &N 2 456,20 454 i i 5 A B
T % i oy T 3F B ALY Hid Fukuchi ZgHe )

Wi EHE: 2017-08-28; WRlEFBEE: 2017-09-14

il P> 25 18] G I il 4 L SR 03T B Ot SE 8 2 T
A NP Y [P S B EPSE s AR Ive i 4 R B R
WG BE R = R AR S B T 4R AL s Eckert 451
P2 R — A~ 2 TG i o S L LB 2 0
ot Se e o A 18] I il 45 A7 6 25 ) 7 5 FR
AN A AE B AR A o ARG R, HLSCHR(11-13]
i 249 2R A AH OG # X I S H bR U B . Wt
Fe T2 WU ] A% 52— A 20 e G g Al Xt
Jié % 0°~60°M4R T — 1020 ~ 100 HY W A2 H A5 55 B
ANAERUR A AR AT R [7) b o0 8 254 L I R S BL AR

BEETR: EBx AR S (61275167 JFEII T HAHF 521121 5 B (JCYJ20140418095735591, JCYJ20130329103020637,

JCYJ20160603172549843)

EEB N 987 ) B MW A, EENFOE= G EF MR . E-mail: yangtuo@szu.edu.cn
SImE . HEQ962—) B B A I, EE NSRS R E B REE T .

E-mail: xuping@ szu.edu.cnGE{FH R )

0107001-1



% i

A LA AR S W0 TR A S R AR
PR I 47 L2 M SR P 1 BT A 4 1R 4R A
BRI A R L R TS B B TR
4 P BR 5 R ) fe L I 3 5 i ok OB SR Al 4 f A5 4
JEA AR BT A S AR 2 854, i BiR R
T I 4 S 5 R OGS AR O R R B SR B ST AR
B2 f S5 R DG 5 A G o A AR S B 4R R A A AR 2
A+ TR IS i 0 77 7 Xk o BE oK R | AR E Mk 22 4 I
/NG R RIS RE DG S A TR BE 0 A R ot A A
KA K &I TT 1]

HHOCAS 28 58 1Y 8 A X 22 48 B3Rl fiE 2 31
FRE AR PERE O K Y DT HC 8 I A% X 45 Fof g
A8 F AR RE i OB A AR SC U . P AL T P £ M0
PR U P A% COTSDF)M £ & £ b g P 1Y
LB T LA Ay R S WP P4 R G o JBE R O L 418 v ey
A PR A M AR S U6 g BE 5 o - 3% R ADLEE /S W] E
ZIN o DT B o 08 02 45 110 W 728 2 FRL 5 ik P 249 4 G g A R
TN o DU Uel /0 R OG W 55 L 412 = rP B BN 00 il o
ARl MRS Ty 22 SR/ L DL 4R 7 DB D A T R A
P B A B B B OTSDF af LA
PR i AR O I 5 1EE A SC A 25 ey A2 R BRI A7
NP A8 0 AN [ W A A AE i Hh s i AR X AR E
(19 A O U6 3 Xk Wy A8 [ v 1 7 At 00 R K] B AR R
AH,

F AR X 25 A0 T A7 4 082 0K o HfE A 32 220K
4 W A2 AN A2 SRR BE ) 58 45 TR, AR SCAHR 4l SR [ 22-
27JWAT THT I 2 AR AR B i B R 47 25
ey ) Bk A O i A S o A T4 B 3 B Ok
S A o A 2 [E]DIG I 45 A CCD 4R il AE —1F
T A S L 3 e 1R O A A RE L ) BT
2 AR LA B A B I B A R g
A AR G o 0 28T A A TR D IR R R e
AW Af SSHAIRARN 2f 45kl A RO R4 T RS0k
B RGEARBU N A T 4 SRR G HR 1Y 1/2.
BEXFIZAH OC A%, BT T RS L AR 8
BRI ARTE RN B0 T HRAR BEAT B b
{1 fe L AR 8, I BE T R AR B R i 1R 22 1]
B BT 2 MG AR R T AT W
AR RAS G RE F1 1 OTSDF , 1% A 56 # 7] 52 i 4 72
SN AL ROST B /N A R B e AR A A R
BIRETT 5k R R 2 MG AR 1 B 2
B AR AL 5 T AR A Ol o A G AR T BE5E T
BLAil

2 Pl 2f RGOEEM KA K
HE A

P 2f RGN 1 BF
N G NG I DR 1 S 3 (R SN = I o3 1]
Rl B B S T AR IE A S 3 2 ) ] g Lot
SRR e R O RGO T 1 AR T A T ok 0 ) 2
SLMI .z [8] % 4 il #% SLM2 Ak g8 CCD,
VI 00 B30T 03 B A 0 B o A o iy O R
H R B A5 A8 i 4% 20 00 & . n gk T SLM1
I SLM2 Iy ARG A L2 R G, I &
£ CCD LUk BIAH M55 %A G T 3 5%
ey A I RN N TR I o R WAL RN

1 ksl 2f AR S5 1
Fig. 1 Structure chart of folding reflective 2 f correlator
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Table 1 Folding reflective 2 f correlator structure parameters

N /pixel P/pm A/nm f 1/mm

f »/mm

h/mm b/mm a/mm a/ (") V/cm?

1080 8 632.8 340 170

169.1 8.64 43.2 6 63.1
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