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cooooooooooooooboooooooOoboOoOoOoOoOooOOoOoOoOoOoOoDOObOoOn
00000 (unsupervised automatic classification) 000 0000000000000 0O0O
oooooooooooooooooooooooooooOoObObObOoObO0o0oo0oooooo
0000000000000 oOooooOoooooooO (760

‘“O0bb00obooboobobobooUob200bb0oboobDOobbDOoDbOog
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000000000 (similarity measure) 0 000000000000 200000000
00000000000000000000000000000 200000000000
00000000000000000 (dissimilarity measure) 0000000000000
0D20000000000000000000000000000000000000 20
000000000000 000000

00000000000 00000000000000000000000000000
000000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000 (distance) 0000000000000 000

0000000000000000 (custer) 000000000000000000000
0000000000000000000000000000000000000000000
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TOOoODDOOOODOO0D0O00000 2, 0000000000

10



020 O00000000DOO000O0000O0

00z, 000000000 G, UOO0O00O00DO00Dw, OOODOODOOOO oy
;00000000000 b0bbw=100000000w,=0000000100
000 100000000000000000000000D0ODODODO000D0 G;,0000 v
00000000000 2000000000 G;0000000D000O0000O0O wiO
gobogbooobbooooaon

22 JUOooon
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7=1
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00000 ||-|bo00b«z0y000000OO00OOOODOOOOO
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00006020 y0000000000000000000000000 |jz|?=(z,z)0
0000000000000 21000000200000000000000000000
00 ADDODOOOOOOOO0OO0OOO0000 |jzlcos§000000000y000 200
0000000000000000y0000y000200000000000000cosk
00000 (21)00000
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(el

OOob0O00O0coséO2x0y0OOOO
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Izl Iyl

0000000000000 ooO s(zy)D0O0D0O0OODOOOOO
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c-000 (ecmeans) 00000 MacQueen 0000 K-means 0000000 OMacQueen
00000000000 KrmeansOOOOOOOOK-meansOOOOOOOOOOOOO
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“K-means 0000000000000 DODOOOODOODOODOOKOOOO
ododoDooooooooooooooooooooooooooooooon
00000000000 0000000000o0o0ooo0oooooooooOon
0000000000000 0DooD00KOODOoooDoooooooo
000000 K-meansO O OQO”

O00MacQueen 0 K-means 000 0000000000000 000D0OOO0OOOO
000000000000000000000000000000000 0000000
0000000000000000000000 ¢00000Anderberg 210000000
0000 Forgy [28) 000000000000 DODOOO

0000 «000000000000000000000000c000000O00000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000

00000000 exnOO0O000U =(u)000000000000000O0000
V=(,..,v)00000000200000000000 J..0ODOOOOOOOODO
0ooooooo 20

Jccm(Ua V) = Z Z Uik Sik (23)

i=1 k=1

UbbO0s 000z, DO0ODOOOOO ;U000 DOOOO00OO0OO0DOOOO0ObOObOO0

@ i) (2.4)

Sik —
T sl

0000 Jeey OOODO cem O O crisp eemeans0 0000000
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00000000000000000000000000000000000000000
O00000000000000 0000000000000 CCM (Crisp ¢-Means) O
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oooooo CcCM.

CCM1. U0 vVvooooooooQ

CCM2. VOOooo
max Jeem (U, ‘_/)
UeM,.

000o0ooooouoooon

CCM3. Uooonon
max Jeem (U, V)
174

oo0oooooovoood

CCM4. 0 (U,V)000000000000000O0 CCM20000
. /

cCCM2O0 CcCM3OOOoooooooooooooooooceceM2O000
uik:l@vi:argfg?%{csjk (2.6)

U, =0 j #1i (2.7)

000000000s;0000000000000000000000000000 w0
100000000000000000000000000000000s;,3, 0000000
0000000 «,000000000

00O0CCM30000000VOOOODO00000000000000000000
00000000000 |jv|=1000000000000000000¢ (i=1,...,¢)0
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1=1

DDDDD%:ODDDDDDD

n
> wigwy + &vi =0
k=1

00000000 |vw|=100000¢0000000v000000

(i=1,...,c)0000

n

> uian
k=1
S

1~ winzl|

k=1

(2.8)

poooooceceMuoooooooooo2bboguou,vobobooooooooooo
goboogobooobooobogoboooboooboooboooboooboo
goboooobooooboooboooboooboooooooboooooooooo
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0.0

02
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0000000 Zadeh [113]000000000000O0OOOOOOOOOOOOOO
gobooobuooobooobooobbooobbobobuoobbuobbooobboo
goobooobbtooobbooobbywoobo1obboooboboooboboo
gobodboooboobooobooboobbooboobobooobooobobooon
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Dup 0000 100000000000000000O0DO00O00ODO0O 2000000 G;0O
gobobooboboobobooboboobooboboooboooboooooboobooooon
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Mf:{(uik):uike[o, 1, ) ug =1, Vk} (2.9)

i=1
goboooobooooboooboooboooboooooooboooooooooo

goboodboooloobbooobuooboboooobd
ooooooooM,00000000 J,yOOOOOOOOOOOOOoOooo0 cCM2
I e A A A iy Y B Y 77
ooooooOoO0OOOoOOO0OO0 MpOO0OO0OO0OOOOOOOOOOOO0OO0O0O0O0000000

gobodobooooboobooooobooboooboobooobuooboon

24.1 000O0D0OOc000

Dunn [23, 24] 0 Bezdek 6|0 0000000000000 O0O0O0OOOOOOOOO m
gobodboooboobooooboon
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J(U,V) = Z Z(uw)mllwk — vi?
=1 k=1
O000mOm>100000000000000000000000000000000
O0000000000000200000000000000000000000000
000000000000 000000000000 Jg.,00OOODODODOODOO0OO00OO
ooo 4o

C n

Tsfem(U, V) =Y > (win) ™ (1 = s38) (2.10)
=1 k=1

3fuzziness - 0000000000 OOO
‘Dpoon Jsfermn 00000 sfem O Ostandard fuzzy c-means0 0000000
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e 00D
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goooooog ijlujkleDDDD v, 0000000w, 00000

-1
c

1
1— s\ 71
uk =14 <1 — S;k> (2.11)
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00000000000000000%,=Cy (CO00000)000 2,00000
000sy,=10000000000000000%,=Cy 000 %,0000000
00 Dug=10uj, =0 (i#7)0000
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k=1

00000000 ||vw|=100000 000000000000
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k=1
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1> (i) ™l
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K = Z Z wik, log u;p,
i=1 k=1

0000000000000000 Jefen O

Jefcm(U, V) = i i Uik Sik — At i i Wi log ik (2.13)

=1 k=1 1=1 k=1
ooo 50

0000 Jefer, 00000 efem OO entropy-based fuzzy c-means0 0 0 00 000
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eFCM1. U0 VOOOOOOOOO

eFCM2. VOOOOO

UI%% Jefcm(U7 V)

00000ooooUoooo

eFCM3. U000 oQd
max Jefem(U, V)

O0o0ooooovoooo

eFCM4. 0 (U,V)0000000000000000 eFCM20000
- /

eFCM2000 eFCM3 L UL 0ODO0ODODOOODOOODODODODODODOODODODODOODOO

e U0DOOMO
00000000 i (k=1,...,n)0 0000000000000

n C
L:Jefcm+ZVk(ZUik_1)
k=1 =1
gooooooooooon %:ODDDDDDD
-1 o
sk, — A (1 +logug) +vp =0
gooooooo Z;:luijIDDDDD v, UO0O00000w,, 00000

uip = —2P) (2.14)

Z exp(As;jk)
j=1
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0000000 |v|=100000000000000¢ (i=1,...,)000000
00000000

L= Jejem + Y &G(lluil* = 1)
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00000000 |jo|=100000 000000000000
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> ugy
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Bl E—
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) = {3 (LS (2.16)

A P ANECAE) '
0000S(x)=10000 Us(z)=10000
0000000000000000«00000000000000000000 70

exp(AS;(x))

U (z) = — (2.17)
> exp(AS;(x))
j=1
ogooo
Si(z) = % (2.18)

OOO0ODORPODOOOOO000000D0DOyOO0DOO0OOOOODODOO
0000000000000 000000000O00D0O00oOoDoUoOoOOoO [76]0
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]| —vi
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. s 1

lim Uf(x)=—
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UoboobodbwwD 10000000

1
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am U@ = 17
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gogbboooboooobooobogoboooboooobooooboooboooobooo
goobogobooobooobogobooobbooboooobbooobboooboo
goboogobooobooobogobooobooobooooboooboooooboo
gbobobooooboooboobobooboobboboboobooobooboooboobooooan
gbgbobobobobobobobobobuoboboboboboboboobobo
O [77000000000000000000000000000O00U0O00OUOUOOOO.

gboodbobdbebOobo0oboobobobooboboboboobobuegnn
goboooboobooobodgbbo0 0o boobooobobooboobbooooo
goboooobouoobobuoobbuodbibud e-boobboobboobboooboo
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2.6.1 JU000OODOOOO0OO0OOLOODUOOO0Oe-OODO

Oo000oooo0ooddebo0oo0oonoogoon Jyre.,yOoooooo ou,vooo
000000000000 a=(a1,...,00) 000000000 Jefeme, 000000
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Ianéij( Jefcma(U7 Va Oé)

gbobobob abOnDO
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e U0DOODO

a; exp(As;r)
C

Z a; exp(As;i)

J=1

(2.21)

Uik, =
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00000000 voooo
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up =0<=j#1 (2.26)
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Algorithm of Kernel-based Competitive Learning Clustering

begin initialize 7, s (i=1,...,¢,k=1,...,n),T

do select pattern xy,

i < argmaxs;, (allocate xj, to cluster Gj)
j

S, K.
Sik ik + NG
\/ 1+27]Sij+7]2ij

until no significant change s;; in 1" attempts

(update similarity measure)

O return s;.

end
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