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ABSTRACT
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Fix the number of clusters C; fix m, 1 < m < oo;
Set iteration counter /= 1;

Initialize the fuzzy C-partition u?
FCM);

(using

Repeat
Calculate H/? and w/” for each cluster
using (6);
Compute p\” for each cluster 4; using (7);
Update U?

Increment /,
Until ("U"“” - U”’" < s) ;

Atd Wy
z2o] g,

3 A7I=S g

C N
1, LU= (u)"d;,

where k=1, 2.
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Finding the Maximum Hi" and wi’

Assume pre-computed M; and v; are arranged in
ascending order;

LeMys < My (xj=(L+ Dx(L+ 1)),
(i=1,...,L+ 1) where L is number of features.

1. Compute R and T{ in (13) by initially setting

1 N
Vi <2

w(x)in (12), andlet R  =R" and T} = T\".
y(x‘)zﬁ&_)*'Tu(__) (12)
N M N
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2. Find k(1<k <N -1) such that
R/* <R/ <R/** and s5(1<s <N -1) such that

Tirs ST{’ Srrirsﬂ .
3. Compute R and T{ in (15) by setting ui(x) in
(14) and let R = R and TV"" = TY.

ifi<k, p(x)=p(x)andm=m,
- 14
else, p(x,)=p(x)andm=m,,.,

pr o 2o 2 (k)
Yo (1(x) Yoelx)
If R™# R, Ti"# T\", then go to Step b.
If RF"= R, T{"= T;", then go to Step 6.
5. Set R"=R/", T{'= T{'" and return to Step 2.
Stop and compute H;"and wi" in (9) and (10) by
setting ui(x) in (15).

N

M)

r

(15)

j=t

4.

Hak ' wis 2= 338 step 38 Al

gatns thex 9o A2ke 2= AR
A stepe ThE T} ol whEoh
ifi<k, p(x)=p(x)andm=my,,, (16)

else, p(x)=p(x) and m=m,,,,
olg}gt WHE <dite] o8] @iz interval
HAA QAL A (21)F Zo] @

A, =10/[H.H ], %= /w6 wi], a7n
2 (IHERE, pE A7 AsiMe

type—reduce® H, & w, ZFE wEold

AE BE p, S Folol B4 o= A (8E
g
P, =1.0/p™ +1.0/p™ +1.0/p~ +1.0/p/* (18)
P =10/~ (1) w!, (19)

where A (B) denotes left or right of H (w).

A19E AHgE 5HE p A HEL =T
interval #H# AL FAsh webr, Z

AE o %'&l HAHo ¥3E3 = Z 22 3} v
=] S o

[*] o
2 AHE 9L F dE=E pE AT A
= defuzzification®}#A o] BedA €l ol

2 (20) ¢+ 2.
Dy, P (1OD) _papf+ppt

P, ZPM‘ ) 2 (20)

defuzzification®d & F33t] pE T8k
W o]F RE H}AYS FCSSY ZuEFH F
datct.

23 4% 2%

B AoxE oe AHAES Ful A" T
Mo §8448 HoluF sttt A AAE /]

£ FCSS #AlA g el diste] F=338}al,
7 ARE v|wslEE §rh FCSSell ARE &]1s
HA 8 A5 make 1.1~10AF0) 2] #& 1%HS]

217

2 AsAA HAX3 FF mateE A ES
x, AAE WM AMEEE HAZ
mls m2ol disidE 1.1 1014019 3
0.0199 =7 BisAA 1 F Fis AAS A
& mls m2Z AR S st

23 5% xolZE Hutste] 49 FHE
2= T S AR Z8AYH $F4dq B84
He o2 gk 28 5() ()l BAE
AxFW, FCSSY B$ AR} 35 miks F
AN Wk Fo F@d AAES Fehd e
oF & th 2y I e dEoe] o]F &
ZeAE §FMo] @3] X sA Xl
a8y 28 5(d) BAAE AA"E wWHe
Av= FCSSel Hls] Fo uEA gt Z2|AE
AAES AT Aok 1Y 62 34 2
a7)19] o] Mz HFAR FAH EY¥E I
Aste e dlojEle tidt Aot

B xro] pix|u}t A= 1Y 7o HoA|=
Ze2HY S 3 I g &34
AZo] B Aol UutH oz FHAFS
71be] fuzzy BAEE WA ARSI
Ap 2=

A8 A% m = 2.0004% FCSSS AA €
P BRo|N WEVVE NS A
o, 2 m = 8.000 7HRAl WA FES
o] O

o, 7 ZA3E= FAAEUT
m. & &

B =BoxE FCSSS ZAH AW 3
AR ] FAAAI] Y9 d9dE JES
interval A2F #A Aoz et ol
2 %3 #Hgo] ¥AsE ZaH AAUY
He7t B (o] EAods] edE)
JEl dolel B tidte], £ F4E FHA
B AAEE A3 & 5 Ao AAE B

=

o Wx Awe) BAES $A87 98 WA

I M2

S

il

3 Aol wisle] tEte] HE  dlolHE
interval A2% ¥z Aoz A} o]
3 Ao e 23 40 w3l glo] AT
4= 9l Aol i}, ol#F FHL HATYS
718ke] e FejAEly MR FEE

QEE ) gebd, PO BAYFE AR

st= o2i7HA] fuzzy ZeIAEF IRl disl

N HA3 A5FE 53 interval A2F HA

Agrowe Sy A= ol

FAN S = 2 APE st (HY-—

2002-T)9 ¢t X222 LHEASLICE

Iv. gaE48

[1}1R. Krishnapuram, O. Nasraoui, and H. Frigui, “The
fuzzy C-spherical shells algorithm,” [EEE Trans.
Neural Networks, vol. 3. no. 5. pp. 663-671. Scpt.
1992.

[2]1R. Dave, “Fuzzy-shell clustering and applications to
circle detection in digital images,” nt. J. Generat
Systems, vol. 16, pp. 343-355. 1990.



Proceedings of KFIS Spring Conference 2004 Volume 14, Number 1

(311

[4]R. Krishnapuram and J. Keller,

(511

Bezdek and R. Hathaway., *“Accclerating
convergence of the fuzzy c-shells clustering
algorithms,” in Proc. IFSA Congress, pp. 12-15,
Brussels, July 1991.

“A possibilistic
approach to clustering,” [EEE Trans. Fuzzy Syst.,
vol. 1, no. 2, pp. 98-110, May 1993.

Mendel, Uncertain Rule-Based Fuzzy Logic
Systems: Introduction and New Directions. Prentice
Hall, Upper Saddle River, NJ, 2001.

[6]1J. Mendel and R. John, “Type-2 fuzzy set made

simple,” [EEE Trans. Fuzzy Syst., vol. 10, no. 2,
April 2002.

[7]]. Bezdek, Pattern Recognition with Fuzzy Objective

Function Algorithms. Plenum, 1981.

[8]1J. Mendel and R. John, “A fundamental
decomposition of type-2 [fuzzy sets,” 2001
IFSA/NAFIPS Joint Conference, pp. 1896-1901,

08

06

04

02

8

06

02

Vancouver, BC, July 2001.

ea e 1

. .s

N . . - . 08

RN .

N . O . | os

.

. . .

. . e R - 04

. . . .
.

. LR 02

. ...

. MRS PO ot . o

0 62 04 06 08 1 0 02 04 06 08 1
(a) (b)

9. 5.
wolz

(c)
Zel2E 9 Ega40]

G4
(d)
Z7h3 09 9(40%2]

06 03 1

A71H): (a) original data, (b) FCSS with m = 5.0,
(c) FCSS with m=10.01, (d) Interval type-2 FCSS with
m = 10.0 and m; = 10.01.
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28, 6. 3708 AR Y(B2%9] ol HD: (a) AW
dlol& (b) FCSS(m = 2.0) (¢) FCSS(m =2.05), (d)

Interval type-2 FCSS(m‘ = 2.0, my = 2.05).
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