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Optical Correlation Recognition of the Moving Target in
Cluttered Background
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Abstract In the application of achieving the correlation recognition of moving target with hybrid optoelectronic joint
transform correlator (HOJTC) . the differences resulting from the movement between the target and the template and
the cluttered background influence the correlation ratio of the correlator. A combined method of wavelet multi-scale
edge extraction which uses the first order derivative of Gaussian function and edge processing with morphological
dilation is applied. This method can fully use the wavelet multi-scale characteristics. After extracting the edge, the
noise can be suppressed and more details can be retained. It can improve the detection efficiency of the moving target
in cluttered background apparently. The optical correlation experiments on a low contrast and small moving target
show that this method can enhance the brightness of the correlation peaks and verify that the algorithm is feasible to
the moving target recognition in cluttered background.

Key words Fourier optics; optical correlation recognition; wavelet multi-scale edge extraction; moving target;
dilation; cluttered background

OCIS codes 070.5010; 100.5010; 230.2090

3 H

AH EE S B G HLIR A B AR i AH 2 2 (HOJTTO) 16

5T 2l 245 BT 51 a2 2l F AR SR PRI R AR
T Tl o e ] S M A RO s R 2 U A
A )IZ BRGS0 A P AR A T
SEPA s b H bR s AL AU . Al R T i

Wi E: 2011-07-08; WElEM AR EE: 2011-08-15
HEEMB: SEFAWIOE T — AL % IhRE,

FARTT i BA e R B AL B IR AT R A R A
R AR A AR — A IE 2 B 2 AT O Sk B IR
R0 " AR AR R R T RS 4 R bl
1 DG T 208 30 245 FIORE At 52 (0 19 52 2% ) L, 255 5 5 B

EE® A 3k 1985 Ao LR A, BN H IO H ML B AT H BT 5E . E-mail: susiezhang21@126. com
SRS ESCEA943—) 5 #ar Wl A T, 32 2 S B 2 B AR T T B

E-mail: wwsciom(@163. com

0107001-1



2 i

PR SR 5G9 2 % Bl 2 R 81 E R A SR
PSR

(ELAE 52 B B B b F AR S B AR i T 1
(32 Bl AR 23 7 e — JE 19 22 57 ™ 52 0 A 56 4 1 3R
B XTI T #5z 3 H AR R . A A
o MR T4 2% 08 B BEAR L AR /) A IR G A2
CHE e R AR ZZ A0 ) 1O 5 o AROHE B8 28 T 34 A5 B 5
Moo A TAEIIX — A BN AN E A IRZ O
Xz gl H AR 94 I 45 52 B T — 28 T, Cheung
AR I SR AR - SE MR BT AR S A 1Y
HCHESRE X H AR AR R AT T 52 . RE s e 1L S8 1 5
FREE O IR R AR AP S DR B X A £ SR 1 R
M o {ELIX i 5 325 5 B UGS E 8 5 0 AR AR BRI
H T R TR AR R R R ERNE AE SR
T BRI T IE 022 R A2 B H bR 4R BN B T i
WU T BT A2 Bl H bR A I R 4 o {22 TR
Al G A I I PR A A T R X R B A
MBS . SCHRLS 9 82 Hh T JLF I G I 5 12, H
FEAS RO AR X A 11 G 1 UG 1 S0t 5 B A0
7 ¥ REA A Hb A A W R L KBRS > D Sk . AR 3
K /N 22 ROBE 100 G 3 B T 265 2 M2 i A L ) 48 ) 1
M ARz MG 0 3 bR 4 B RN 2 R
JEAS i T A G T HE B — RO B R
PEAT I SR U AN AL - BE 23 501 4 i P 1S 20 46 4
HLASF 9 10 2 08/ 1 42 B0 AP 01 G R0 R 555 1k 14 31
G o X W P AT AR 4 00 6 R S LR B st A 0
RO R R o TR 252 I i w0 Az 00 ) 114 0 2%
PEAT IR AR 3 SN 0 81 ) 2 2 o i) 25 9 R AR
KPR,

X —TJ7 ¥ WA BN L 2 B H AR RE A T L
T ALK ST S A 1 B R T 5 P ORI L R L O
CIRSEZSINSE 7S R E PSS AV Y N1 B S PRI
A AR H A S B 22T o N g g B AR
HORPHESEASII

2 TN 22 RUBE 1 25 4 B

P8 1) i % 2 4 i R Q) v de T 9 1R
BT SO PR v 5 i py e A L X — 0
AP P A AL A B P R S RE S N I SO A L
1255 SO S R RO T LSS B i RUEE
Pt LAFE AN T) JROBE T A6 0 P& 45 py e A2 i © 32 B 5
Mz K.

[Fil — 3 5 1) PRSI B A8 A AE AN [ 194 73 B 3R 1)
EAEARRMRB . Oy T kD SR RS ) 5

MY 2 RS G4 U J7 2%, B SE 7E AR 23 B 3
Borb A 20 S I AR S R X — S5 R A B AL B RS
o3 PR B 58 0 G Y THE R A L T EE I b 5
B 8 R MUY D RE R /NI RIS R /N I AR
8 T7 15 by 52 BT 224> 53 P A0 AL G A b B Ok it Y
NE T NIES: EFN:SUE- 33

5 H Al B R G AL PR R L . & 2 RE Ty
ERIBUG i A T BB & 2R a0 115 S B
A R b A R W R DR B A AR LSS 2 Ry S 22 AH
R — 2 Y Al
2.1 MNERFHIESIEER

H /N A A v T T 2 8 /0N ek BCR AT AN ME—
P BT DAAE AR 0 T Hf A AT 38 5 AR 4l 43 A T Ak 2 A
18 H 25 5 IR 45 LY 15 22 K 1 3 Bl 1k B A Y
AN RRES . BRI S /N T8 R B ) 1 S 3k O e ) T
FRI8 73 BT id S S PR e R B A E B L

TR GAG I b /1N ek 8O0, FL AT B8 SCAE X AR AN
— W IH R AR R R H TR T pR R

f(x) = aexp[— (x — 07 /"]

(R asbyc SEHEH a = 0) Ky 6T oRE T 2 /)
AN RRE . B T T BRI o (s ) U HDH 2 5%

1
Jjjo(.r,y)d.rdy — 1.

RR (D
1 lim olx,y) =0,

ol woon |y | e

2 H— Bl 58

@ _ Jdo(x,y)
o (x,y) Fyoa
do( ) “
(y _ dolx,y
o (x,y) 733} ,

W) @ (s ) 5 @ (s ) S H T Y SEAS /N I PR KR 7E
RUE 2

@) (x.y) = %go(“ (%’%> , (3)
(&) _ 1l (i vy
¢ () = 5o (55 )- (4)

2.2 ETFNEEHAZREDSRRNIRE
i (3D, (DGR ATE R 27 I 1 /)N I8 6 v 4
o (xay) g (o)X f(asy) € L (R #EAT /N
w f(x,y) = [* g (xsy), (5)
w f(xay) = [ (x,3), (6)
T fCos ) BY/NEEZRBOY LR BE

0107001-2



WA

SR ST I8 3 B AR B4 A1 S IR

w f (2, y) }

wy [ (x,y) = [
w;,y)f(x,y)

%qxwxﬁw

21 ; =2V (f%0i)(xsy). (T)
Z(fx00) ()
dy

wo [ (s ) TE R (oo y) 5 RUEE 27 I S5 R 48 XHEL I A6
JEJT 1] XA R AR 2 RO i . HAEE Ny
lwy f(xay) | =
N/‘w;f’]"(l‘,y)‘Z-i- ‘w;”f(x,y)‘zy €©))
& £ 4
ay [ (xay) = arglw)’ f(x.y) +jw [, 3) ],
D)
B ‘ wyi [ (x,y) ‘ W ay f (s ) 7 W) B SR 3R M KA
S TES (o) WEZEFEL., b REE
b B2 7 T RS 00 /N 9 8 A6 114 2% BEOSE 1) A AR R BRI 7
RN RCROPUES S
2.3 NEZREBLGRBHLATRE
X TN ROBE i 2 4 Ui B AR S
B LINEES (I
D) EEFEHERE o(x,y) W BEEL o (2 y) B —
57l 5 Ry /0N D2 oK, T AN [R) 18 0 A B8 A I 2
RO /NP 4
2) X R AT B AR — FREE B R/ N R i
AN FR RO BZ REE T (W AR AR R R A
3) BT I 0 A S KO 1 L X 2
BRI R 4 DFEB Iy . RO I 4 — DR R
KB IS IR A 5 R R AR R . A
PR AR A AN DR & 0 RIAS 32 RUE
Ry ERIL R
4 EmRE UL bR T — R X AT 2 8
Pl BRI AT /N B e s PSSR B v 4% 31
5t
5) ¥ AR W R A5 BT FRASCEL %5
3 AEHALEA .

B HT7 ik

3 AT

02 2 L R P X 300 0 R s K i
1 FOASHLIGO BEHE th— 5 R4 H T 36 1 S 45
B3 — AN H IC 3R L — Pk T B U AR 1 7 5%
AT . AR5 T—HE 45 0 T DU A R
T L LR 0 5 1 ALG .

L4 T I S R R 1) R

ANTRT LB U AR 1 (b)) 2 DL A 2k HE B 1
5 pixel 45 # J0 2. 45 1 o0 R 19I5l a5l A R AE.
B 1Co) i it T B . M2 K A B L K 45 4 O
RIS A BRI S B SR 1
9 15 2% T T U PR A i B B
o LN E R ARG ST R B ER T —
MIEITER.

o
=
o

ccococcosos
cococococoocos
ccoococooos
coommmooo
cocoeeneooo
cocoeermooo
cocomr~ooo
coamemooo
cccererooo
coohnrooo
cococococoocos
ccococoscooo
cocoococoocos
=

ccoocoocooo
omm-ooooo
o--wn-oocoo
Sm=ee-o0oo
O B e e bk B D D
B e e e S
O e o
O,

CoE e e

056 o

cooo =~

Fo oo O e - —o
ccocococoooo

,\
&

() ©
IR 7 QIR SR

Fig. 1 Calculative process of the dilation
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Fig. 3 Image after edge extraction
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Fig. 4 Image after edge extraction and dilation
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Fig. 5 Correlation peaks after edge extraction
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Fig. 7 Experimental schematic diagram of HOJTC
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Fig.9 Original image (frames 1 and 25)

0107001-5



2 i

T A4S 2 AR O 0, FLsE BE K BEAEL D 105. 47, 8 5
THMBASRIIE

10 A EG GE 1 ORISR 25 i)

Fig. 10 Processed image (frames 1 and 25)
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Fig. 11 Original correlation peaks (frames 1 and 25)
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Fig. 16 Processed correlation peaks (frames 25 and 50)
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