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(Optimization of 3D Target Feature-Map Using Modular
mART Neural Network)
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Abstract

In this paper, we propose a new mART(modified ART) neural network by combining the winner
neuron definition method of SOM(self~organizing map) and the real-time adaptive clustering
function of ART(adaptive resonance theory) and construct it in a modular structure, for the purpose
of organizing the feature maps of three dimensional targets. Being constructed in a modular
structure, the proposed modular mART can effectively prevent the clusters from representing
multiple classes and can be trained to organize two dimensional distortion invariant feature maps
S0 as to recognize targets with three dimensional distortion. We also present the recognition result
and self-organization performance of the proposed modular mART neural network after carried out
some experiments with 14 tank and fighter target models.

A =

A AAReE A 3] AAVL F43) wstel

71

Akq] ol
A 7)E AT A4 754_@3] EE2-0) %4_[1—3]
ololl we}, ¥efstA(syntactic) IHEA], P =@

e} Ao WY 5 Q' ARe] T PR BE A= 2y by, 339 2 5 g A
H3 glek ol2idh @A) WG] Al Aol A 5 EA A o) aiEiged), ddskel Aol
o HeZ Aol o FAEL UARkeE Apdstn A 2Addel 4, =] WlE ;% Gl ehaix
FAY F ok A2 P AR fE AT @ ol AR RS WY QIES 9T U B 3
F4, dlole] S e A W] Popl B oh] AU A, =] WslE A 2 Q1S gl

E 33 AR A dE 2 Axge] wie- A
* ERR, EEAEK BT THM 3l —ﬂ, B 7hmel] @ 34e) Wz s
(Dept. of Electronics, Kwangwoon Univ.) 7188 At 2FF B4 AP A2 A ukg)
BB HFI97T44A1H, 4248199341 H30H @ 258 4 P delepelart a7, 344

{125)



72

A W3E 2E 3853 dojeuelar]l gxudn dx
2 A3 vlofefuo] ] Pl whE ulg) dlolE]
Hlo]xelle] HTAZE FAR Qs Agslr) o A
gojck 33k mdl Fuke} Q1] Ala®] o4 mu)
2R 3AR14Q 2E 3 J4WEsE w83
e AMs=dl S7Ele Akl vk Alss)
el F& ubge] 2] Zala gk e, 2
U At A= Qe AR A4S, AeH
B4 3 Ap2AE 715 Qs dolelHe)
28] Z71E 7189 At ahE S uls 1/10090
A 1500712 & 5 glew, A A dite
WA AL o8 5 gl AXH HEE
7Psdt Ao BAEw gl 5

2], B el dEAQ viRE g A4
el SOM(self-organizing map)2] f4k% =3 8t
W3 7]& ART(adaptive resonance theory) 417
e Zei2E #HE 71es 45 iAo E HEAH
A P2 5HE A7) A2 mART (modified
ART) A& A<ksloich ARTS FAHL
2 AFE s Ao FRaEEY] S A
Aste] Felizel wE A=y MEE =3
Sl BESL TR PATOEA sl=de] 7
o] folstw, QX it ZAe] F7lEtiele 71dts|
A2E Fdl ZEDRY] IR A § xS
3ok olefdt A AFse fAKE YARL
s ZejaE Fx sPHo] rlsslug AEs Al
2o 2Ao] 7hsdla, viAE 3] ARDE =2
2 7] djFol, A=3g ATl vls) sy A)7ko]
Zol 2eial o] rhsstet O]

& =Eddxes 147K wvjdy] 2 9= 23 dlo)
ol ~2Re] &7 447670 23 o= B E
dlolelE o]83le] 34 Q1A AFS Fafsly At
ot ZE 729 mART A% 7129 SOM ¥
DY7Ee] mART A% A5 vag st =
ARE AASFaAL o) 23] £ Jaew e 3
A 2 737] W35 ol F3EE wkx] W
271 s 291 A 2 S8 g1E A
I A 5 HelE &S5k Agke Al
9 Zp|zA R} AL B8] S8 3 4 9
of dia) 12,216709] 2} dloJeju|o) A8 o]8sle] Al
FH3la YAF QAES ded 87EHE SEaE 5
£ AAstzal gt

=
=
%

x3l

=1,

An

o,

RETE mART A7Z3%E o4 3244 14 o)A A3

{12y

EEF 4

[=] PN
[ |

fjo

2

1%

mART A&

AH53%4  AX(ATR;autornatic target recogni-
tion) Al2~gle] 7|®AQ AL 27 13} Zon A
2Hle] 37 77 7155 AAZ L
2 T8l Wzl AgAtaled] AeAle] HrE 1t
=& Zole} Y

Q 2z

. 2428l
58 T8, X AX
HHel | HEH AB| H eos | A do 2|
£ e
a7 1. 71844 ATR A&" 74
Fig. 1. Basic configuration of ATR system.
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(a) Original image. (b) Translated image.
(c) Scaled image. (d) 45° rotated image.
(e) 72° rotated image. (f) Mirrored image.
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