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Astract

In this paper, a binary phase extraction joint transform correlator (BPEJTC) system is
proposed as a new phase-type optical correlator in which the correlation errors and DC
component are dramatically reduced and optical efficiency and correlation performance are
also improved by reconstructing the joint transform power spectrum(JTPS) of the
conventional joint transform correlator(JTC) system from which the autocorrelation and
crosscorrelation siganls generated in each self-plane are removed. and the binary phase
function is extracted from the phase value of the reconstructed JTPS. Through some
computer simulation and optical experimental results. the possibility of the implementation
of the real-time multi-target tracking and recognition system is also suggested.
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Fig. 5. Experimental setup for optical
BPEJTC (6-f) system.

aeluh oleldt AxRle AelsEd 2 £
ol wbdo] Axe o] abshA HnE ¥

o ARellAlE 6-f Azl 275k 17 59 A
LCDIS} CCDI z2)x shube] Fejol 3

dlzntog 2-f Ak Alags FAsdch aelx

=

A el

AlFE WA Mg ol gsfe] ] Al. gl At Xd
Aodag b eg viehf o Azhe) sy Aad R
& 7&ste] DT2851 Image grabberoll4 JTPSE
WYrAstdet. AEAE JTPSw Al=® FA4



S Apxl g o] g RAl
LCDS #HBE AAEA] 2 LCD1oY th4] e}

oz AfAsg dgich Ala" FAag 9k
7t % Wx7]Z Epson LCD(liquid crystal
display) & ol&sldd.e He-Ne #o]x(10mW)&
dlon olgslgrt, zElw, JTPSe AHHEH
A9 CCDEA FEskeicl

2”68 BEE AR ARE AEHe] e
AT vliis) gl ARdAolA gt
%) Ba)e) &F CE AL A4S 3 gelsted

=] o] ob]eioiuog_ o] &3lo] ole AmAFo|ch 1
# 6la)nz wlciel w0143 BJTCO AatAzt
7—”] 6(b)+= % BPEJTC®| ArdAs}+E el

T
z
&3

O

1. 12+ Al ;ﬂ ﬁ_zlozl/wo“ o] H&.]
]J_I_ t337 4+ Bitﬁk] o:iﬂv—v].
| elgk Akl HEAE dhehdet,
Qlstol Ay

t
o

N

> oo

A
2] =
g
o34l

t5, t6. t7 R

o

oz

Ay

a3

2 }‘ﬂ BJTCH AbA = A A
b A5 Yepa deAete A}
s ARl FE Flel] Fxal s]He]
leh, zefar, fakgk siEedAEe] 3 3
Aboj At HE 59
el gl Sug TR 7
of HatatAl epd 16, t7TS FUEwie]
Fof l Mg AR S E T Ee] vhebt 7
wal #Estcte] wieksA] vlepyt thy
uhAlgl Al ze FAdedakel 71l

o7 FHFE A Ee]

e

z o
S

2 L

53],

o 5

U

A o]} 24

el Fab)s) 9
2l wletalA chept alet

=

a8 6. ke y At
(a) BITC2| AbatA s
(b) 3% BPEJTCe| A4z
Fig. 6. Results of correlation experiments.
(a) Correlation output of BJTC,
(b) Correlation output of Optical BPEJTC.

[+

-2

9)

(712)

gk 3 BPEJTC Al2¥ 85

uhalol] 3 BPEJTC Edsidiolr uhadt Ak
WE7E AARYE B ohel Bigel Zvlstol
»\OLJ.

45AS $1A7) wlm ekl e 9

o, zeln ASAS BEAstr]l fstey s
BPEJTC ¥ POCE #5e] AlEdeldg Aat7ds
o BerHen 4 T3 6(b)F vlsskd. 9%
AEellA wbelzh Algh Fv) wlshyl odape] Al A%

2] (t4) = A o g vlekstA el ol wet

A, Fetdezw 3 BPEJTCE AEAe] ekt
I 92-E olall®d 4 qlvh el 3 BPEJTC A
2ol o] AHrigk DC AHo] viehia gl=
d, ol= Ao urAMg AEF Hri: ALSH
LCDY 33 %3 AdA2(63 X 57um) o lslo] whAy
g ez A=l zeln CCDelA #3471+

256 F9& oFAkstE]e] HEE MR JTPSE A 33)
A-Adsha) sk, AR L(‘D°] 3t57F Grid
=5 ol 7heAlsk Hele 3} RE2 kel 4

& B} DO e ol el @l v ek
T ooleh U amebd Bty Avke Qe A
ol Aste} thi chE AW HFATY )& v
delet

olae} Agdstel o5t # BPEJTC Alzse
B sk AEAR S ARl

A 712 JTC = BITCAA Ao g vehtes Ab
FE AAY e ¥ # Uk 2w
Fofl M4 23 peak*to—&delobei ‘—}F/M{%
o oejzl BJTC vlwahd, v xaja=e] o
sastz DOZE gAstdA T A1 Aest 59
oA WAslE AMSAFRo] A A% B
2 Frbatel AlA Bl olg bk
HelahA hld S A U
Fataabz Qg DO AL S Betaajel) o
7o @ Faly Abglel| A 7]EE 3AS DO zbgiuteo
B ool g7t Bt asise] ¥ # Wz E ol
fatngd AA" = 9lg Zelch nela
=e s Aol Ax}%—*g
e}

-
E—“I o

Mo

l

ok

BEEo
A7} wrk

LR
oy
T

/\_’%}3

O_u.

oy

o

T‘/K‘-

dHeie] A E T

2 el M
7}11 EAel Agbvle) #HHe 2absteay 9
VBl 71 &

S7b AR vl o3 ge
% BPEJTC

JT(Y Al zgllel]l SEAE Kol

=

)' o:;‘. 031 N,

A2



" 19944 61 o 15 ik
el 8- 2ol HAskdc). B3] Agle] A A=l W
Jak

BPEJTC Azl 714 2 Selgue] e

SOl SR A BEAE A sk A Al

JTPSE el gshiizad DOst #4057} uhdabn]
spokrh. crela, JTPSel olzlgiah BAE A-ofstn

54 sidelobe7} F43] 7asla faled abol oigh
b Alae] sE S e g Qs

W BPREJTCo|
BPOIMEE Zhshgh mpb o s 4wl

_’;:,]';/]. 1 "f_

JTPSA

sl 8]

ol gxl3= olxlg| e

o
7k 2
kel s

',fiﬁlﬂ o]x] Al 1l

ol ;1—)[\—
A vhebb crela vlidgs

LAl s s POCSE Ak AakalE st
- ochehdle] gk JTPS7E o] 4l ot -
1yl w)ad Alg o) xslel 3tz ) W

Mg ol &

_QL.WO] 9} old o]

ool g A ae) TR Al Alstsict.
% % W Bt

L 1] A.B.VanderLugt. "Signal Detection by
Complex Spatial Filtering.” [EEE
Trans. Inf. Theory. vol. [T-10. pp. 139~

145. 1964.

J.L.Horner and P.D.Gianino. "Phase-

Only Matched Filtering.” Appl. Opt..

vol.23. no.6, pp.812-816. 1984.

S Kawata. T.Noda. and 5.Minami.

“Spectral Searching by Fourier-Phase

Appl. Spectrosc.. vol. 41, .

no. 7. pp. 1176-1182. 1987.

D Psaltis. E.G.Peak S5

Venkatesh, “Optical Image Correlation

with a Binary Spatial Light Modulator

Filters.” Opt. Eng.. vol.23. no.6. pp.

698-704. 1984.

T Nomura. K.ltoh. K.Matsuoka,

Y.Ichioka. "Binary Fourier Phase-Only

Correlation.” Opt. Lett.. . no. 14,

pp.810-811. 1990.

(.8 . Weaver and J.W.Goodman. “A

Correlation.”

[4]

and

and

vol. 15

(6]
Technique for Optically Convolving Two

Appl. Opt. . no.7 pp.

1966.

“Nonlinear Joint Power

Function.” vol .5
1248-1249.
B . Javidi.
Spectrum based Optical Correlation,”
Appl. Opt.. vol.28. no.12. pp.2358-

2367, 1989.

1713)

§ 31 48 Al 46 %
[8] S.Y.Yi, C.W.8uh, and E.S.Kim. “A

Study on the Moving Target Tracking
using Joint Transform
Correlator,” J. of KICS. vol.17, no.7.
pp.749-757. 1992.

E.S.Kim. S.Y.Yi. and J.H.Lee, "Real-
Time Tracking System based on Joint
Transform Correlator and Neural
Network Algorithm.” Proc. SPIE. vol.
1812, 1992.

S.Y.Yi. C.S.Ryu., S.H.Lee, and E.S
Kim. "OptoNeural Multitarget Track-
ing System based on Optical BJTC and
Neural Networks.” J. of KITE. vol.31-
A, no.3. pp.238-246. 1994.

S Y.Yi. C.W.Suh, and E.S.Kim. “The
Effective Binarization Method of
Optical JTC for Multitarget Tracking.”
J. of KITE. vol.31-A. no.5. 1994.
C.S.Ryu. S.Y.Yi. E.S.Kim. "Target
Tracking System using Optical JTC
[JCNN.

System

[10]

2]

Peaks and Hopfield Networks,”
pp.821-824. 1993.

K Chalasinska-Macukow and C.Gorecki.
“Optoelectronic Implementation of the
Quasi-Phase Correlator,” Opt. Comm. .
vol.93, no.1.2. pp.11-18, 1992.
F.Cheng. P.Andres. and F.T.S.Yu.
"Removal of Intra-Cllass Associations in

[13)

[14]

Joint Transform Power Spectrum.”
Opt. vol.99. no.1.2. pp.7-12,
1993.

D.M.Cottrell. R.A.Lilly. J.A.Davis,

and T.Day. "Optical Correlator Per-

formance of Binary Phase-Only Filters
using Fourier and Hartley Transforms.”

vol.26, no.18, pp.3755-3761, 1987.

[16] F.T.S.Yu. F.Cheng. T.Nagata. and D.

"Kffects of Fringe Bina-
rization of Multiobject Joint Transform
Correlation.” Appl. Opt.. vol.28. no.
15, pp.2988—2990 1989.

[17] S.Y.Yi. C.S.Ryu. C.W.Suh. and E.S
Kim. "A Study on the Effects of the
Grid Structure of SLM on Optical JTC

of KITE

Comm. .

[15]

A .Gregory.

Tracking System.” Proc.



M Aaalzel wd A $13 3 BPEJTC Al2H)

87
Conf.. vol. 15, no.1, pp.563-566, 1992.
/KB
F M ZGEER) 0 318 Aw 4 5 20 & BUOROFEEHE) 5 314 AR & 598 21
Haf g st kol A x)-g et A Fogkn Aapgat 2

HREEY

(714)



