A EF771E A FAH AR 7)dke] A g A 71
AT e el
Tt A r|tfo] g8t
“Eo st HE R v ol F st
Creation Methods of Fuzzy Membership Functions Based on Statistical
Information for Fuzzy Classifier

Sang-Ho Shin" + Soowhan Han™ - Young Woon Woo™
*Dept. of Dlgital Media Engineering, Dong-Eui University
"Dept. of Multimedia Engineering, Dong-Eui University

E-mail : false@deu.ac.kr, swhan@deu.ac.kr, ywwoo@deu.ac.kr

A BTt S48 BR 45e 9 4 dnke AL ol
B4 Boke] B4l AiY AEve] AN FuA YL Jwos HYHEE HAYH AEE Y
Fo YA AL BAHA} ofHl e BAMS 2T ek mebd o ERIME WA EF)
‘g] i_ﬁ[\_: == /H;g—s—}.7‘| }_7

Ho
9‘1
o &
At
e
il
[i‘\I_:
{0
ol
M,
2
o
f
il
2
R oP

repository AFO|ECA AFHE EF HolH Fol Iris HlolE AEE o] &8st dddsta 11 ARE
Hl L, 48k

7=

WA BR{7], BAA AR, &% 35 A, Iiis HolE HE

.M B =l ztolE o®A & ZAAA I EA=F
Bl A = A

HAYGS Hsdd g Edsted A oleld BHNAM HIeuA e s1Ee] AT
she 2E]l B e Roplld o] Ak = giRE 1G] Fedl 9 A BAE
o] 7hA A7 A= A TS ol ope] B4gol) HEVN] A FoAY AYe
MESI s 7Hed £XE ol8st AL od) 4% P49 AEE AHstn Yo, 1 A
Aow, B e BE 925 TFT AR gz 2" Agyg®E Hx Ag, Az 94X
FolM oW 54T HdE 2t d253 2 9 FY, 7SN 11 AF Sol Aokl 28

2
e
£
o

Ao Al HF £& b WHEEES ol ojm Ax®e FAIE O o], ol#d HAAH
A ek Heelrt. ofol wet AT 4 F= F AP ARoZw AHsle ALLs=
Ao el iz VHES JR AAT  Ho Az® A F 2% TS5 B HE)
T oA, A5 1A T (crisp set)o] EHI et M wrt D= Ao A B IS
A Fehe =EHAY dvide 2EE 4 0T @
(1. °of mEAAE WHAFE &% FF A=
o] =2 HA e wEEE UEhZ] A aze 945 BAA ARES o] gdte 7R
sto] ARG H= o]24Ql 2% ol UiRk A gE wysx guE 2o gL ARE o)z
A ARE o]ty FFE AGIth B AT 5 9= wjAdo] 7] Y= Ao ulrt 9
o] Bl gibE ARAHFY &A% FeA, oo @ 4 gt
2d e Fgol BE A dFE vXE Fa

- 379 —



. oR| B ME 7Y
A4 5 ol
SsAE BA A

= ‘= E(Singleton), A3 (Linear), 43
(Triangular), ’ArthE]E('Trapezoidal), '7hH5-Al<t
(Gaussian)’, 'A 1E.0] = (Sigmoid)’ ¢} 22 9
& Jdstslny 2EeY. HA 32 0]
24 F ‘min’, ‘center, ‘max FolA WE=A A
AEolok st, AAHE HA &% o] SAY]
B ZU2E FEY AT

P
A

Fangiewn F trianguiar

v mn max v

K ®) A9 F4

< min  center max . V
(@ = (ORI
n

F sigmoia

—

Frrapezoiast F Gaussian

Center v Center v
(e) 7F¢A12F g

HX| &% ool BF

(d) Ape}e ) Aoz g

g 1.

ZA3% 7]&7](center, min, max

s wlolele] Foy B4 ohE Az, A
g, BT, BUE oleel HA I TR
A .

il
il
o
o]
ol

13 29] A -$-ol+= Euclidean distance® ¥ 4=
2 (DR HA 5 AEEE AHESHAT
membership function of class1
r ’
08+ f{f{ \\ feature1
08| J A\ « featurp2
07k I thatures
0Bl (—/n’galured
!
o5+
!
0.4 f
03t /
/
02r ‘f
o1}/
P R _|
1 [u] 2 5 =] 7 8 =l

a2 712717 SLE "X

ot
4>

[nk=}

0.8

o7

[nk=}

0s

0.4

03

02

0.1

o8

07

06

0s

0.4

03

0.2

0.1

— 380 —

r ) J‘Imamnﬁ

r <« feafured |

r « featire3

L s |

membership function of class1

r { 1 featurel

«—\feature?

membership function of class1

| feature1

«— featurg2

r ( < featurea

o — reafurea1

|

membership function of class1

« featurel
«— featufe?
I J ellfealuraﬁ

I — feﬁlure‘t |I




u, () = ifu(z;) <0

AZIM mye= A S| A SR B
o

¢ e
99 39 AeolE FA Q WA BF a5
EE St 1 S Y tHelHEY &
AE Hay 2 HAgs ol &= Aot
u,v](m]):0.5+0,5(m]—min(Vm]))/(mﬂ—min(v.@]))
ifz;<m;
uy(z;) = 1-0.5(z;—my)/ (max (V z;) —m,) >
if z;=my ( )
u,v](m]) =0
if u(z;) <0

A7NH = 7t U2 o A 2o
A 54, me jHA SAFES] e o
stk
nvar; = min (var)/ var; “4)

uij(xj) —1+nvarl7(xjfm,7) if z; <m,;
u,-/j(xj) —I*nvaq( My if xT;=my; ()
uy-,j(xl7 = if uij(xj) <0

29 50 Agols Fesw 2 5RUE W
oA walgh WelNE S F3

=}

o
N
I
AL
rlo
jins
L)
__(TL‘
o r
i)
@
fo

tulow; = f,;—var;,

tohigh; = f;; tvar, ©)

U (xj) =1
if tvlow; <wz;; <tvhigh;

u;;(2;) =0.540.5(z; —min(Vx;))/ (tvlow; —min(Vz;))
if z; < tvlow,

(@) =1=0.5(z;—tohigh,)/ (max(V z;) — tvhigh,))
if z; = tohigh,

uij(xj)ZO
if uij(xj) <0

WA a& G50t AHE F Foz wEe 7
=8 20| AEPFOR NEHe] S 2

#38ted UCI(University of California,
Irvine) machine learning repository Ako]E[3]ell
A AEHe 22 delEHE o Ul Inis H
ol MEE AH&SIT Inis HolH AEE 374
o S zst vl SRR FAE HEIE 2
2= B2 50708 EA st FFxolth

HollA dgs 5742 A9 HA P A
WHOE Iris Hlo]HE ER/RS 48 294 £ 1
I 2o & 19 AF4gEL A4y A9 dist
¢y 10-ford cross validation WH[4]oZ A3+
Y AF4E Yehdth o] o HA| o] mE
ASthe Hlastky] flsted 0% Shs5 wlolH
EEFYH doAe AL, HAdy, 4 2FE9
2HRE o] &3l o, S dHolHEe HdiTs
Z# 2 7]FE HolHE AMEstd &R/ A¥EE T

F 1. Iris HlolEf MEo| ofst Zt J|Hel A3}
A 71 ¥ A4 &

Euclidean distance 92%

min-max 473 94.7%

A o] 83 A7y 95.3%

AR o] &8 A4 Y 96.7%
min-max %} &4F o] &3 Al E | 94.7%
min-max$¢} XTHAF o] &3k Al & | 94.7%

of EEAAE WA B Ao FHS
A, bEA Hirolt Feszt ware] 3
Hol e} e Hol
=gk e ok
g 5 Qe WA Ay

A
P AgATE B8 $5% A5 4e A

o 0 & o

", & =
o] =RoAE TR & BREV|o AL
A Foke] EAol HAGlel MAANE & A&
712 oz W= 3 ML AoEy

stdo g IfEdoelgtn Add F e
EFHAE A=) At EA#E
s Uetle SAH HEE &8sttt
o] min, max, ¢, B4 BF =
AF A= H 712 & AGsAT. A AA

o oA

ot
5

i e 2
b1 2 do Xy ) o fo

oft 9k 1

12

- 381 —



S| A R EAIEE] 2009 FAFT T3]

TE RS ZL 2F2UAE 083
RyE

A AEZ “min-max®}t

2 ot
R=A-)
o

s
P, T ol 3
Barel MOE ol8% AeE WA FAL

stlon, o] 2744 ZIHEH 7]E0 AHSEEHUE
Euclidean distance ©]-&3%F H 32| 32} min-max
A S| HAE AYPstal 1 A3RE v,
w4shgn.

Aol Arg"E  ®E  dHolH AEZE
UCI(University of California, Irvine) machine
learning repository Ato]Eo|A A FEH = Iris Hl
ol AEZ ol&stitt. AF Ad FH= &%
£2 Jue Ad 452 O #4 249 &
S5 G Ao RH, 72 ASHE TS
A A 2 olde) Hgol wAEe &
AR

FF AT IHEE
g3t Oe oA
7IHE Besks A H

[1] Timothy J. Ross, Fuzzy Logic With
Engineering Applications, Second Edition, 2004.
[2] ©13%, 245, HA o] H &8 IH °
&, T Hs=aAL 1991

[3] A. Asunion and D. Newman, UCI machine
learning repository, http://archive.ics.uci.edu/ml,
School of Information and Computer Science,
University of California, Irvine, 2007.

[4] Ron Kohavi, "A study of cross-validation and
bootstrap for accuracy estimation and model
selection," Proceedings of the 14th International
Joint Conference on Artificial Intelligence, pp.
1137-1143, 1995.

- 382 —



