LVQ(Learning Vector Quantization)= ¥ %] 5} ¢ St

A3 2% 24

SR
A&

ol ol el 32 75 E]

HEA &7 &E£F

j=4
R

96-3, 300-716

Tel: +82-42-280-2547, Fax: +82-42-284-0109, E-mail: kkystj@dju.ac.kr

Abstract

B =Hoji LVQE H X3l A2 PR G
WHEE AUGAT HY L FEYd 12
7l&Ee] dgF E//A/O// =] JS%:’ Al&et =)
oji= £ FF9 TR0 7JHHE Fu Yo BA
D FEYY 25 FAAE 4ol EATE oY
WEl7} 4% FAM A JuE o A Q=
HE vty ol o] 22 FHI G5 HIAES

improved IAFC(Integrated Adaptive Fuzzy Clustering)

e R | 2§t 5. Improved IAFC
{52 HS ART-1  (Adaptive Resonance Theory)

2G5 2 9] Kohonen2]  Self-Organizing  Feature
Map S 3¥E FHg et 7= YF5 2o/ okt
supervised IAFC 214323 | Z supervised IAFC
neural FFEY 29 HEE Q2F IHF
MNHs 2] Y58 Blwslz] f6lof iris HoJE]E
AFEB} =] Supervised IAFC neural network 2 7
eF GHR UFAEFRE Yrol PFEE

HaojFor

Keywords:
5

LvQ; ## LvQ gt WA, Improved
A1 7 3] 2 7}; Supervised IAFC 417 & = %

IAFC

A&

o,
!
o
rlo
=7
e
ulrt
2,

=
i
un
rlo
[‘_9., 2
it
o
tl
=2
1o,
o,
ox,
lol

N o
1
i
flo

o
ol rlo
o

> O

oX

'
L
I
=

9 {0 O, O >
O oy oy
\'r
— onl
b5
o

N

s,
1% of
mly

d
i it

T
|

S Eonn 2B 2R
o

o
15908 7
<
Vo)
fr

(2 o2 Sk T B fo J
=
"
4
o3
g

I
& °§’~
I

£E 98 A=
LVQE )7 }a}

o3
Bt
™
—_—t

p

3] 2] Be

Az s3]

o Ao #|A &k Fold THFEL
AE AEEIGoY W43 5 AE2EE
zlo] ol EAFHES <txm U Kusumoputro
et al. =3 LVQE ¥ A3} Fod@]. 25L& HF
~5eE SgEY #o] ARt LVQE A E

A~ ) A< =2 =
—}13'3—1‘ SraE /LO]

age %

[

Lee
LVQE

Chung}
A}-§-5}o]

o

A<

Pt
al =l
gt

o =
(=4

s Mg

31;‘]33}5?} 2719
.ol AEgE HA
Bls 5] o= o

Al &
Ci ey
e g
2558 ARSI,
EEFde=l]
ZFolFoh J1?<] LVQE&H
LEHTG A AEEE ASY
H A glo] 2AE Fa Aok =4
FAHEE FolA stel FU2E
A48 dEe HAFE EHzd
& Aotk  Wx asr:
A shje] FH2E AAE
ola, II 3= g8 ¥E s}
EAg La~—_¢ﬂﬂ @ Zolut.
2= HA LvQshs W 1904
1% 94 a%Ee
Ar&sEL ol HA A&5xE7 9F
549 2920 2450 gt =S
e = Ziele] dE wErr Sl o 3 gk
S5 wmake] AgHow 93 ANE
a de AE A48T Aol ¥E] 7}
= Eat—x) FHEZ 1A 3l A%
7 A A o” 7}A] a1

]‘:—] _1 o}

==
NN

==
J
bt

outliners 9|
z—l ==

)
b
J
‘l'\"‘
of T
ol
E

z
o

\l_r[r

!

TN 2

o
ol

|
) T
i
Ee

b

|
=

S Sl ok e
rir rlr

3L
H
2
i3

A

o MU 2 2 oX i rlo i v

P o T e
(o

W

x4l

1n 3o

lo & rlf fo 1

=2

tﬂ

N

mlo 32 0 19 3O m
I —

2,

&

o

17 g4 WHAES  improved IAFC
A g3kl vhs, 6] Improved 1AFC
ART-1 21743 Z%4[7] 3 Kohonen2]
ganizing Feature Map[8]9] xS FHg
Improved  IAFC A3 2%e  ART-I

o,
o
]

0=
S

sl

I
(o3

w
a
=
_TLQk_ou
]

4



ARSI G Aol FEE An )

| ART-1 Al 7 5] _‘?_”H,} 7o) o}2] A 1}
FA4& A Aok o] ARG A
e g8 washs gyl AonAE Al e

O 2 4 ©
Aqg WEE wgst= FaAde] Ak ART-I
MR RgE dFel Wzkekd v]Eo]  improved
IAFC 217 3] 2% ART-14174 5] 2ol u]ale] &
wzislc. ol e WHo] g oAl 79wk
¢+ Kohonen®] Self-Organizing Feature Map+> ¢} 2] ¢]

Ao £ AAREES 2708 dop sty ulel
Underutilization =47} 21tk Improved  IAFC
38 2ge ART-1 AZQI2Fg3 FAg Ao
T2 AEa] el AABEES dde #He

2 7|3 o HQrt $9olAl Underutilization
A 7F Sk Improved IAFC A7 & &2 vigilance
parameter® Ab&3le]  Felxe A7 AFE

-, 2#y  improved IAFC A% 3| 29
vigilance parameter®] 9V ART-1 4174 3] & 9to]
vigilance parameter®}= U}ETE o] vigilance
parameter®]  FrE [Tt G HeAe] A3
710 gt} Improved IAFC 217 3] 2ol A vigilance
parameter= 7 2] YA} EE Fo2gH WAEFH
A 7F A H9].
Alter = AP 2GE] Hed 2fF HAs

N7 =g e vals

] =
Al&512 ). o] iris dlolE = e AHE < Ee
A 5& vlashi=d go] AL8Eo] g
1. Supervised IAFC 4173 2w}

Supervised IAFC A4 32952 ART-1 & Al
Aolx=E 7Kz AdYg. wmEkA], &
otgstAME Fasich. LI Pgole 3}
AAZ=EE =758 Harzr {7 “ﬂ—'—oﬂ
underutilization FAE &l@Agc, o X
AAZEY EL Zdz2E9 =7 AFE

flo
s b
il

Z723}7] 95}o] vigilance parameter & A}-&3F=4],

o] vigilance parameter & ¢]u]:= ART-1 2l 7 3] & vt
9] vigilance parameter <} TREC}, Supervised
IAFC AAz sy 52 2t 7gE b4t

A= (dissimilarity measure)® A}-&38ic). whaha],
vigilance E|2=Eo|A] o] Hz AlAgazdt &
] f-A} =7} vigilance parameter Xt} Z
H 2~ E gt}

A28 WE 7L supervised IAFC A3 =%
7hal % *, &9 THE %!
winner-take-all 4o & ‘2—}0]1;1-11}_ ol wulg
TEECt A7t Ald ZALe 944
srelo] AAdA FEldd. S 1A 28 w4,

I'=min | x-v, ()],

of AANA s x v

v,(1)= 1

98 o],
;

8 7AE T SAE AAHG ol supervised
IAFC A A3 2% 5& &9 vigilance 7]l 2] 3l
vigilance test & ghu}:

e | x—v,(1)|I<T,
o] 7| A T &= vigilance parameter ©]ch.

HA 2%k v GE5H go] e Aok

n 1 -1

=, ()

o714 n & committed =8 FH o],
me[l,0]2 weight exponent |7 AgHoz 2 &
==}, 9o ANELE vigilance
+E5EE o835t Y HEY EA st S
AAR=EHN] A& AgE neEg Holg, AA
AA Kol Zh7kE el dE WEZ YT o)

Sejzgite] AAol Adaly] wEe] 9 el
A7} 2awk WalE S48 A4as e AL
A 4 ook whlel e Wz Aol ok

o] AT d= dFEHE X7 W=
sAS Agsts gl Qs vAH g,
ubaba], 9¥ WEZE FAo] A7 o] AT
e 98 9E 9} s AZAE 7] f-EFE gt
Aol & 715X & Fi31, AAo] ok Xo AT
m= #Z2 7}EXE Fuv}l. o]+ Mahalanobis 727}
gt Azl A o R = == o e
HAE oE2A FE A 8 F Ut
Mahalanobis 7 2] & ¥+#4F(covariance)2 ©]&-3}o
FEA] 3w FE4A dge 492 FElE=
A7t &1, 3849 Fed 71FA 7 23[10].
e, 2‘_&2}]-8}% gz g7t 1 o™

|x—v,()||€T & vigilance 7] &S5 AL§T},

g s

=

ukok 2217} vigilance HZAE
supervised I[AFC neural network
AZZEE dF9 Aol st =4
v,t+D)=v, )+ fu)-T1(x, v, (). T) u, - (x=v,(1))
if x is classified correctly,
v,(t+)=v, ()= f@):TI(x, v, (). T)-u, - (x=v,(1))
if x is classified incorrectly,
v,(t+1)=v, (1)
fori=1,

1
Sk}

—187 -



ol AelAl f(1) & Vl+k(i-1) oIk,
(x,v,(1),T)e otele Aoz Hof HAg:

[1x,v, (0, 7) =1 _Z(WI when 0<| x—v,(l)llsg,

Z[MJ when ZQ[ x=v,()|I<T,
7 2
0 when || x—=v,(0)|=T.
EEERER 4ﬂﬂ 97 ssEe U 2489
47]3:]01] 27E 7 Ut 24 FE2 EAge
FMEE FolA o}L}Bl 228 d3F &9
A Mele) H3W FAsd 2ok GET B
Aoltt, ¥R A£HEE EA l—” Fil2s FolA
shtel 2usE A4 988 AART Aoy,
Nt <48 dg7 AFE Sdze EAE
389 Hx\5e oy,
t}E2 slH o7 supervised IAFC 4143 =% 2 =
Ao AABREE ot A oA =H Fr}:
v+ D)= v, 0+ £ T v, @, T) (1= 1, ) (x= v, (1))
if x is classified correctly,
V(1) =V, (0= £O-TI Y, (0.T) (1= 41, )-(x = v, (1)
if x is classified incorrectly,
v.(r+1)=v, (1)

fori#l,
9o WA g WHAoNA 1-4 F AHEeHE ol fE
gejas Al EAlsbe 94d wWEt 24

AAMA O ARE | AHn Yo Weoldh. @
zo] A9xgde P WeE WNx 2455 2w
AA4EE 24T u AH FANL oAl
Aol uk olF WAAZZ AsA g iAol
1-p, & AH&3H3 o
Fael5e aofste ofelst g,

() elEEG, O} 98 Fasd &9
wAEe 2715 B,

(2) 98 e x & s,

(3) 48 dg7 A Hx 48y deold
()8 7}ta; a8A gow (5)8 7k},

1) 9 weE

(5) A &9 7wl =,

(6)

Z49l =¥ Jr#lo] vigilance HAEES
(MHE 7ka; a88x ¢god

(1) #4429 7Y AAYEE 2G5

=188~

(8) 21 WA uncommitted H=¥ FHE
4] g} sl oL deueE Al tH A
uncommitted =8 el AAZF & g},

(2)5 3t}

2. 48 & 45
Atk #H A AAs)RgE] MHeH oF A
AR s 2ol AFg Husy] ¢dsle] FH2AEHY
giazlE5e Hdes vmssd @o] ARolE iris
HolelE ARS8tk ofF Hdx AAssge
A5 g5 PIAL A4 AA4sEg FqM
adejzl AA3Ey 2doly iris HlolE &
150 719l 4 A9 delgz FAlEHol Jdr}. 9
Hele= 3 709  subspecies REYE FEF
tHjo]Elo] 31, Z} subspecies = 50 719 do]lEE

7ZFA 3 lek. 150 71¢) dHolE] F ¢eol® 75 7)<
ﬂﬂﬂ? AH-§
25 7] diojg &

BEERREE
subspecies F4HE
ez 75 719
AL-&-3kol .

F#

Hl o] B 3=

A, 2
A-g-3h e
glo] 8 =

HEE

Fol AAe AAREs} o el

supuns(.d IAF(, ’]/“31]5

18 1 & supervised IAFC Al 73] &4

Q5 dzld AAI 2P

"

1

Actual

2
3

(1)  Supervised IAFC 217 3] &1

\\ Des;red ﬁ

19

6

25

25

e s
. Desired

N

1

20

th

a+n-v@f © 0.01 m
Eo] AdAROoFT SdE€z zZow
IAFC A A3 2gse FHS
Fdo] Fud o] Fq
4 &2 H2E 399
b9 Asa

g vastelct.



Supervised [AFC 4 *]——%L 1 & FHEA7]7] 9
11 & 9% g5o 6]9151 T 7} 1.55 o]aL k
0.5 4 o 6 7] 2F/FE dANZ}, ¥ 2
Supervised 1AFC A1 A3l 1 & FwiAZ4 u) vk
4o 2 279 JFE HAFEL. L5 94
AAF 2L 5719 LFE LdAAIZIC). Supervis
IAFC A Az = 2 & gFA7]7] 98] 9 A
HESSS 3lglon, HAZEZS o 2 /)9 2FiF
wAIA 7T, 18 3 £ Supervised I/\IL A3 &
2 & THEAZ o] vHE el wE QF{e] JFE
HolFg,

12

=

(=]

10 b

E

% 6 T T AT A e S

E 7

AL 7

2 3k

=

Z o et b pom 3

Desired
1 2 3
1 |23
25| 2|25
)
-q:
$ 25

(3) Supervised IAFC 2133 2% 2
dl

rlm o iy 1o ® &t pr X o

1% 2-Supervised IAFC X133 2% | &
o) A=

FAAD 9 BHEAF) BE 27 F
w 12

=

=

§ 10 <

Z 8|

=

= E [ _

z .

s 4T

5,5l N A
E

g 0 1 1 1 1 1 1 1 L ]

4 5 6 7 8 9

iteration number

il

1% 3 - Supervised IAFC A1 A 2% 2 &
FTEAZ ) WESI s upE 9 Fo] 7

N

3. 28

T = "‘01] Al LVQ & #HAG MR #HA g5
25 Aekated s, o] ARE HA s
Al8-3l= supervised IAFC 21 45l &2% 1 3}

supervised I[AFC 2l Az 2 = Al] ol ol
Supervised IAFC 2143 =2% 1 I} o7 YAz
278529k supervised [AFC 24329 2 9

S5 g vwsty] Aol iris dolElE ALgsich
sleb wh

l

Supervised IAFC 213329452 Fd&

- P EL S | olF #ha,

supervised [AFC AlAza% 2 &= 2§ <xAd

NAs R ol TS wolFelr),

4. ZuEE

[1] Kohonen, T. (1990). “Self-Organizing Map,”
Proceeding of the [IEEE, Vol. 78, No.9,

pp-1464-1480.

[2] Lin, C-T, and Lee, C. S. G. (1996). Neural Fuzzy
Systems: A Neuro-Fuzzy Synergism to Intelligent
Systems. Upper Saddle River, NJ : Perntice-Hall.

[3] Chung, F.-L., and Lee, T. (1994). “A Fuzzy Learning
Model for Membership Function Estimation and
Pattern Classification,” Proceeding of the third IEEE
Conference on Fuzzy Systems, Vol. 1, pp. 426-431.

[4] Kusumoputro, B., Widyanto, M. R., Fanany, M. L,
and Budiarto, H. (1999). “Improvement of Artificial
Odor Discrimination System Using Fuzzy-LVQ
Neural Network,” Proceedings of the third
International ~ Conference — on  Computational
Intelligence and  Multimedia — Applications,  pp.
474-478.

[5] Kim, Y. S., and Mitra, S. (1994). “An adaptive
integrated fuzzy clustering model for pattern
recognition,” Fuzzy Sets and Systems, Vol. 65, pp.
297 - 310.

[6] Kim, Y.S. (1999). “An Unsupervised neural network
Using a Fuzzy Learning Rule,” Proceedings of 1999
[EEE International Fuzzy Systems Conference, Vol. 1,
pp. 349-353.

[7] Carpenter, G. A., and Grossberg, S. (1987). “A
Massively Parallel Architecture for A Self-Organizing
Neural Pattern Recognition Machine,” Computer
Vision, Graphics, and Image Processing, Vol. 37, pp.
54-115.

[8] Kohonen, T. (1989).
Associative  Memory, 3% ed.,
Spring-Verlag.

[9] Moore, B. (1989). “Art-1 and Pattern Clustering,”
Proceedings of the 1988 Connectionist Models
Summer School, pp. 174-185.

Tou, J. T., and Gonzalez, R. C. (1974). Pattern
Recognition Principles, MA : Addison Wesley.

Self-Organization  and

NewYork

[10]

=189'—





