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Abstract

As the need of automatized system has been increased recently together with the development
of industrial and military technologies, the adaptive real-time target detection technologies that can
be embedded on vehicles, planes, ships, robots and so on, are highly demanded. Accordingly, this
paper proposes a novel approach to detect and segment the moving targets using the binary phase
extraction joint transform correlator(BPE]JTC), the advanced image subtraction filter and convex hull
processing. The BPEJTC which was used as a target detection unit mainly for target tracking
systems, has been so constructed as to provide the background correlation information for
compensating the camera movement. The target region has been detected by processing the
successful three frames using the advanced image subtraction filter, and has become more accurate
by applying the developed convex hull filter. As shown by some experimental results, it is expected
that the proposed approaches for compensation of the camera movement and segmentation of target
region, can be used for the missile guidance, aero surveillance, automatic inspection system as well
as the target detection unit of automatic target recognition system that request adaptive real-time

processing.
*IEER TR BT ISR (Electronics and Telecommunications Research Ins-
(Dept. of Electronics, Kwangwoon Univ.) titute)
* EEER, BHRE RERIT BTHFI196EIZA208, TS 199746 H16H

(594)



19974 7A EFITEE@mLE $£ 34 % DR R TH

I.ME

AAANA BEES SRR 714 AFE wA
ArEle FRsh=E glo] A 718F EdelE B
Falm A2 HeAel B4 @A dwelEe AT
o] wj$- vlmlgk Abejelck. CCD7Mwleht A4 A%
7] 52 olgsld AL BAY A FH Wy 2
da) o] WE AiEel were] wish o] &xol
o2 M} So] BgEes AEEG AAANA
yo] gHe 27| 2e g 58 7R #YW
= Asle] addoleli B 4 glomE FE o34 W
o gale AAEEINIY BAe) SRl it Ao
25 & geh 1P wlek A&7t 3AHE A %
2 ®AT FAl o)B3tw qlrkd FAL AtiHom
e o1% 255 Al He B4 7E FAE 23
s =k B o)e) o] Balglh @AeIA AAZES
2 B3 o]F mae 34 2 Arsleld SEE9
Qg 54 A2 AHo] AAsojo} qke} !

B4 A AlzEe] A6 gleid Y odatezy
B 9ol BAw%e & Ve M43k B
wel 2 delRed A, 24 )R 24 14
& AZshs Aosa] wedt Wule] e spEch
2 A% 32 A ge] Wele] dloefrlo)~gRE
A7 she XA 71E ARNES FEsl] 91 4
Ake] 7t QB XA she] AEE Ao B 5
g) Zolch A Ak Y e =) Wi,
5o e} o] wiHs fAF FelElr} 23H
Q7] wEol 1 g-8o] wl$- AFHolt M, 1A
ANRelA ol BAL AEsHe v1eE wlwd A
AT 5 glovt unbdeg w7 Wiyl vieksla

A7t §219 W) Aehe 7 sl lAdeE Ze
PEE olgshe A 2 ge] W] slrt skt

moke] Wwzhrl AlRE A-gelle F3] Aee] Holxmm
olo] thyt A-3-xel A HE dar=lge] &=
#£ =g BPEJTC(binary phase extraction
joint transform correlator)& ©]43%F dHzrye]
g 7k dueFo R o2yt Adel AgH Ao
2 geiA ek cheem 4 A At
g7, At S5 2 oAl HAR Adefellx o]
3l 4L olFo] ule rigqldl <At 7t

shiel iyt = WElE Vel 35 e Al A
B9 o WAV 2% el 712E Fa o7

(595)

89

Aol AT ¢ e G993t daElFel HEEY
Qe 78 aehd, FHE olfske WS, BF AHA
7} o)% EA9 &= A vHHolng FA] ¢
2, 2AH&EE Fo] HRE A& 5 A =HAE FHa
of 3k upgo]r) wiiel] slellete] £Aiqle] vhez
2718 welv 7€ 5 glz, BRe] A Ak
< Zh & 9 Alzgle] FEe] ofelpr 53], 7}
olate] 8% HEE A iyt 4+ glck

B Eode olF 7|Aedl gAAA olF EAS
Z&sl= vp o g BPEJTCS vix|el darg]
P A 2g whHS Al &, BPEJTCE ARE3}
of w7 3h&o] Qe AEA Aol FiEl a5S
gx|sle] BARFOEA T Al FA gl
Al g4} AE "elE 8T & =R skt
odab A gejel o] iRl Aa= 1 et wilg
vjefsle] o] o)gdle] FAE ddst ¥ A #H
S AAske A4S 23l uup, £ =die
gAb 2 gelE 53R Ak mEEA] geje] o

| convex hull X2]g& =8i3te g 93} oF
AAAFIe), B 2ol Avlsle BPEJTCE %
Ao g PAo] sisdly AAZEeE Ak ) )
St Mt AR AFEXe Ao E¥S e
e 7R d=A sl

B E=Edie Akl B4 493} Jjed dAHe
2 Aelsha Aal xjad GAE o4’ A¥S B Al
gk e $A3E dF3laAt ok

o
e

N

40
At

©
=
=

O. 7to2t 28 24 LEE

Sharell 7123 @ AR dele A F e ¢l

o Qahe olgale, Ded] AT wWHE AR S F

2oz 9% 245 FE F gz, WAl nAH
o} gichd AAZke g Xxel Fale] rhsslohs A
& Jxa ek sHEL ok AE7E ¥l e
Aol o]% A HEL 8 o upHe ol
gt gEHo= BFoptical flow) * & o3l
upgo] glidl o] e HAw wiAel WF 4= 4%
ol vlEAer TR ER Flelzke] $x4de wAbs}
Lo 2 olemEdl s wsle] Al o7 Wy
o7 WiEo] odAke] o)% Wiyl F AL AMAEe] 2
Fo} ubgsle] 588 4 gl3 Yubeal ek 2
£ AL g oS Aoz wusy ok



0 BPEJTC 7|4
€ =Tl Al olF B4 X e S
TAL fm] BPEJTCE 4% w4 A¥ 7% %
A A A% =z G4 A = s
2EZA ziﬂoil ot 4 o3t slelle tﬂﬂélﬂ
e, ol2idt HAl $a Ay 23 14 Blrh

= ofA} Kt hed

ool oiag| |PETOR| | une | | o@=x
ouy oy |3[018¢ U | 2EiZ 0iif 5| xizio) iz
b ¥ Bl B goss)

O 1. BPEJTCE o443 %4 3% 4
Fig. 1. Procedure of target detection using
BPEJTC.
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Fig. 3. The result of convex hull processing.
(a) Conventional convex hull filter mask sef.
(b) Advanced convex hull filter mask set.
(¢) Input sample pattern.
(d) Result with the conventional mask set.
(e) Result with the advanced mask set.
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Fig. 5. Target detection results using optical flow.
(a) Optical flow detected by fixed camera.
(b) Scalar representation of (a). {¢) Target
detection result by fixed camera. (d) Optical
flow detected by moving camera. (e) Scalar
representation of (d). (f) Target detection
results by moving camera.
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Fig. 7. Correlation peaks obtained by BPEJTC.
(a) The correlation result between Fig. 7(a)
and (b). (b) The correlation result between
Fig. 7(b) and (c). (c) The correlation result
between Fig. 7(d) and (e). (d) The corre-
lation result between Fig. 7(e) and (f).
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Fig. 8. Target segmentation result using the
proposed morphological filter.
(a) The result of image subtraction filtering
for Fig.7(a),(b) and (c). (b) The result of
convex hull processing for (a). (¢) The
result of target segmentation from Fig.7(b).
(d) The result of image subtraction filtering
for Fig.7(d),(e) and (f). (¢) The result of
convex hull processing for (d). (f) The
result of target segmentation from Fig.7(d).
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