HanNIINeaa u,a:’immf

%mﬁwuﬁ’mﬁmamﬁugmﬁagaﬁﬂummgwmm University of
California at Irvine [26] \ughudayaszauanalaun iudenananluleda (Iris Flower
Database) gwuﬁay’a‘[sﬂmﬁuﬁmu (Wisconsin Breast Cancer Database) gmﬂ'aga
I‘iﬂﬁ”ﬂﬁlf\nﬂIﬂiL%ﬂﬁﬂLGlGlﬁﬂﬂﬂIiﬂ (Heart Disease from FEuropean Statlog Project
Database) Ltasgmﬁ'mga‘[smmmm (Pima Indians Diabetes Database) Felauuuinanems
anaanuslasldusuiimsianguias (KESOM) [30] anuiiaraldagluzluasngimly
u,azl,wmimaqmsaﬁ'@mmﬁ'mmmuﬁmﬁﬂnajuLmimﬂiﬁwﬁnLﬁu‘[mﬁdw’iwqﬂ
(KESOM_MEP) [31] anwifianaldaglusiuaingmmnsssumd

4.1 gwdayananlilasa

gudayananlile3a (Iris Flower Database) Usznausmaaanly 3 #iia
An Aandlna (Setosa) ABNIBSEAALEDS (Versicolor) WarABNIB3ANA (Virginica) We
avriiafidoyainuau 50 @ MuauNe 150 & 3l 4 dudad da x, Aeanuemndu
Be (Sepal length), x, Aoanununduie (Sepal width), x, ABANINEINAUADN

(Petal length), uaz x, ABANNNTNNAUADN (Petal width) AGNTNN 4.1

MINT 4.1 NoaziBoavasgrudayananlileds

muls Famuls #in eiiluldle

X, Sepal length Numeric 4.3-7.9

X, Sepal width Numeric 2.0-4.4

X, Petal length Numeric 1.0-6.9

X, Petal width Numeric 0.1-2.5

c class Nominal Scale | 1 = Setosa
2 = Versicolor
3 = Virginica

37
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4.1.1 quﬁmaqmsaﬁ”mﬂmujﬁma‘li’tmuﬁnﬁﬁmn@:maq (KESOM)
o @ [ v v a A <& & o
Susumsanaanuinngudayanan bilesanaglugungmluny finns

U 4 AUGBUNSN MINTALLDIANNI

FupaUnANT A1 NITUIUMIUEUANIIIANGHI (Self-Organizing
Map Process) ¥MM3UINNGNADNAcIE Self-Organizing Map lagld Matlab SOM Toolbox
\flue3naiia 2zle Component Plane, Color Bar uaz Label Failuipinaiinduivdescv
waawshldnnmsiangu  Gamwilsznau 4.1 89 mwisznou 4.4 & M3U Component
Plane iunadwsildnnmadandudayalundazdiulsidn ansdoya wasil Color Bar 7
waasedayaildnnmsiandudaya dmsu Label vududnduansnguildnnmsia

NaNTBYD

72 6.4-72

virginica

6.4

53-63
versicolor
53

32 46-52
setosa
46
(b)

©

MwUsznau 4.1 waawshlannmsiangug udayananlileds (a) Component Plane
284 x, (b) 239 Color Bar 284 x, (c) Label 289nguN 3 NGa (se, ve, vi)

3.9
34-39
setosa

34

3.3 3.2-33
virginica

32

3.1 24-3.1
versicolor

2.4

@ (b) ©

mwlsznau 4.2 uaawsnlennmsdangugiudayananlile3a (a) Component Plane
28N x, (b) 439 Color Bar 284 x, (c) Label 89nguN 3 NG (se, ve, vi)



(@) (b)

6.0

5.0

24
2.3

1.4

39

5.0-6.0
virginica

24-49
versicolor

14-23
setosa

©

mwlsznau 4.3 waawshlannmsianaugiudayananlileda (a) Component Plane

28N x, (b) #29@ Color Bar 284 x, (c) Label 2890114 3 NGN (se, ve, vi)

@ ()

22

1.8

0.7
0.6

0.2

1.8-22
virginica

0.7-1.7
versicolor

02-0.6
setosa

©

mMwisznau 4.4 waawsnlannmsinnaugiudayananlaileda (a) Component Plane

284 x, (b) 32A Color Bar 284 x, (c) Label 2890114 3 NgN (se, ve, vi)

nnMwUsznau 4.1(a) 99 MwUsznau 4.4(a) waA Component Plane

YBNUGALUDYALTN @D Sepal length, Sepal width, Petal length e Petal width MNEIGU

Mmwisznau 4.1(b) Bamwisznau 4.4(b) uae Color Bar Nuanadayailaannmsia

NANTBYA ANAITNN 4.2 wazMWUsenay 4.1(c) B MwUsEnay 4.4(c) UaeN Label 0

UBNNGNYBIYDYA

MW 4.2 MEasLBea Color Bar Nlannmsiangniaya

s Famuls Color Bar filannmsinngs
X, Sepal length 4.6-7.2
X, Sepal width 2.4-3.9
X, Petal length 1.4-6.0
X, Petal width 0.2-2.2
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AUMDUNANT A2 NMITILATIEN Component Plane tag Label (Component
. I VoA g vd o Yo A A O v

Plane and Label Analysis) (Uumsmnguiidulule deiwualvaniisdisacud 1-64
wazMuualiiadNivan 6 M #9590 4.3 ¥a9NUUINNSLWaeY Component Plane
({u nSnd Component Plane #4015197 4.4 89 4.7 JumMsuny Component Plane 284
uiazmMuUsitnaIawn3ng Component Plane (CP Matrix) #ailluun3nddnd p uad uas
q AeaNY M x Ae arlland, y Ap ngu waz z Ae AANND GeaeY CP, [21,2,4] g0
fWUAGIY Component Plane 403 1 ABdNIN 6 Felaniiend Ao 21 aglungy 2 uasi

P o P
ﬂ’)ﬂluﬂﬂa\ﬂlaﬂa A0 4

AN 4.3 NF

d ad

Wi 101

h 102

12en 103

VEEN 104

GEV 105

Lo 106

9197 4.4 WM3n% Component Plane 284 x,
CP, ,[1,1,4] CP,,[3,1,5] |CP,,[5,1,1] |CP,,[13,2,1] |CP, [16,2,5]
CP,,[25,2,2] |CP,,[34,2,1] |CP,,[36,2,3] |CP,,[37,3,1] |CP,,[33,3,5]
CP,,[5,1,1] CP,,[7,0,0] | CP,,[16,0,0] |CP,,[20,2,2] |CP,,[25,2,3]
CP,,[37,0,0] |CP,,[39,2,2] |CP,,[44,3,2] |CP,,[40,3,2] |CP, [5,1,2]

CP,,(10,1,1] |CP,,[18,0,0] |CP,,[23,2,2] |CP,,[29,2,2] |CP,,[33,2,2]
CP,,[44,2,2] |CP,,[53,0,0] |CP,,[53,3,1] |CP,,[8,1,2] |CP,[12,1,3]
CP,,[21,0,0] |CP,,[26,2,4] |CP,,[33,2,2] |CP,,[36,2,3] |CP,[43,3,1]
CP,,[58,3,1] |CP,,[63,3,5] |CP,,[12,1,2] |CP,,[16,1,2] |CP,,[17,0,1]
CP,,[32,0,0] |CP,,[39,3,1] |CP,,[39,3,3] |CP,,[44,3,2] |CP,[50,3,3]
CP,,,[64,3,3] | CP,,[15,1,3] | CP,,,[18,1,6] | CP,,,[21,1,1] | CP,,,[33,0,0]
CP,,,[45,2,5] |CP, ,[43,0,0] |CP,, ,[46,3,4] |CP, ,[50,3,4] |CP,, [56,3,3]




MW7 4.5 LN3NT Component Plane UdA x,
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CP,,[27,1,4] |CP,,[27,1,5] |CP,,[17,1,1] |CP,,[7,2,1] |CP,[1,2,5]

CP,,[1, 2,2] | CP,,[3,2,1] CP,,[2,2,3] CP, ,[8,3,1] CP,[10,3,5]
CP,,[34, 1,11 |CP,,[25,0,0] |CP,,[19,0,0] |CP,,[7,2,2] CP,,[11,2,3]
CP,,[12,0,0] |CP,,[8,2,2] CpP,,[12,3,2] |CP,,[11,3,2] |CP, [38,1,2]
CP,,[35, 1,1] | CP,,[30,0,0] |CP,,[17,2,2] |CP,,[18,2,2] |CP,,[15,2,2]
CP,,[15, 2,2] | CP,,[18,0,0] |CP,,[14,3,1] |CP,,[45,1,2] |CP,[48,1,3]
CP,,[36,0,0] |CP,,[24,2,4] |CP,,[24,2,2] |CP,,[20,2,3] |CP, [23,3,1]
CP,,[25, 3,1] | CP,,[20,3,5] |CP,,[53,1,2] |CP,,[57,1,2] |CP,[49,0,1]
CP,,[30, 0,0] |CP,,[29,3,1] |CP,,[25,3,3] |CP,,[29,3,2] |CP,,[27,3,3]
CP,,,[29,3,3] |CP,,,[61,1,3] |CP,,,[64,1,6] |CP,,[58,1,1] |CP,,,[47,0,0]
CP,,,[31,2,5] |CP,,,[30,0,0] |CP,, ,[33,3,4] |CP, [32,3,4] |CP, ,[36,3,3]

MW7 4.6 L4N3INT Component Plane UdN x,

CP,,[1,1,4]

CP,,l2, 1,5]

CP,,[8, 1,1]

CP, ,[23, 2,1]

CP, ;[31, 2,5]

CP,,[38, 2,2] | CP,,[44,2,1] |CP,,[48,2,3] |CP,,[51,3,1] |CP,;[52,3,5]
CP,,[2, 1,11 | CP,,[7,0,0] CP,,[23,0,0] |CP,,[33,2,2] |CP,,[37,2,3]
CP,,[45, 0,0] |CP,,[49,2,2] |CP,,[53,3,2] |CP,,[54,3,2] |CP, [1,1,2]

CP,,[7,1,1]1 |CP,[22,0,0] |CP,,[35,2,2] |CP,,[40,2,2] |CP,[42,2,2]
CP,,[50, 2,2] | CP,,[57,0,0] |CP,,[59,3,1] |CP,,[1,1,2] CP, ;[2,1,3]

CP,,[21,0,0] |CP,,[36,2,4] |CP,,[43,2,2] |CP,,[45,2,3] |CP,,[50,3,1]
CP,,[60, 3,1] | CP,,[64,3,5] | CP,,[1,1,2] CP,,[2,1,2] CP, ;[6,0,1]

CP,,[39, 0,0] | CP,,[45,3,1] | CP,,[48,3,3] |CP,,[53,3,2] |CP,[56,3,3]
CP,,,[64,3,3] | CP,,[2,1,3] |CP,,[2,1,6] |[CP,,[6,1,1] |CP,,,[25,0,0]
CP,,,[46,2,5] | CP,,,[50,0,0] |CP,, [54,3,4] |CP, [57,3,4] |CP, [61,3,3]




MW 4.7 L4N3NT Component Plane UdA x,
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CP, ,[1,1,4] CP,,[2,1,5] |CP,,[8,1,1] |CP,,[23,2,1] |CP,,[29, 2,5]
CP,,[33, 2,2] |CP,,[38,2,1] |CP,,[44,2,3] |CP,,[51,3,1] |CP,,[56,3,5]
CP,,[2, 1,11 | CP,,[8,0,0] CP,,[22,0,0] |CP,,[31,2,2] |CP, [34,2,3]
CP,,[39, 0,0] |CP,,[44,2,2] |CP,,[50,3,2] |CP,,[55,3,2] |CP,,[2,1,2]

CP,,[8, 1,11 |CP,,[22,0,0] |CP,,[32,2,2] |CP,,[36,2,2] |CP,[37,2,2]
CP,,[45, 2,2] | CP,,[52,0,0] |CP,,[54,3,1] |CP,,[3,1,2] CP,,[3,1,3]

CP,,[21, 0,0] |CP,,[34,2,4] |CP,,[41,2,2] |CP,,[41,2,3] |CP,[49,3,1]
CP,,[57, 3,1] | CP,,[56,3,5] |CP,,[3,1,2] CP,,[3,1,2] CP, ;[7,0,1]

CP,,[37, 0,0] | CP,,[44,3,1] |CP,,[47,3,3] |CP,,[56,3,2] |CP,[57,3,3]
CP,,,[59,3,3] | CP,,,[3,1,3] |CP,,,[4,1,6] |CP,,[7,1,1] |CP,, [24,0,0]
CP,,,[44,2,5] |CP,,,[51,0,0] | CP, ,[60,3,4] |CP,, [62,3,4] |CP,, [64,3,3]

viaenntulasu Color Bar 1uun3ng Color Bar G465 4.8 B4
4.11 a8 CB, , [101,4.77,1] 9AMUUAGIY Color Bar 289401 1 ABANUN 2 3
L= = o o d! P~ % Vv il 1 d' < Y A v o v
Md e 3 (M) edandayadn 5.7 wazaglunguiduldle @a ngn 1 dmsumsm
nauululavasun3ng Color Bar Huazihmsiasannguuasmanudnnuning

Component Plane

MTNTN 4.8 LUNING Color Bar ¥aN x,

CB, ,[101,4.67,1]

CB, ,[101,4.77,1]

CB, ,[101,4.86,1]

CB, ,[101,5.18,1]

CB, ,[102,5.31,2]

CB,,[102,5.68,2]

CB,,[103,6.01,2]

CB,;(103,6.11,2]

CB,,[103,6.14,2]

CB,;[103,5.98,2]

CB,,[101,4.87,1]

CB,,[101,4.95,1]

CB, ,[102,5.30,2]

CB, ,[102,5.44,2]

CB, [102,5.68,2]

CB,,[103,6.16,2]

CB, ,[103,6.23,2]

CB, ,[105,6.42,2]

CB, ,[104,6.25,2]

CB, ,[101,4.86,1]

CB,,[101,5.08,1]

CB,,[102,5.40,2]

CB, ,[102,5.60,2]

CB, ,[102,5.84,2]

CB,,[103,5.84,2]

CB,,[105,6.43,2]

CB,,[106,6.80,3]

CB, ;(106,6.79,3]

CB,,[101,4.99,1]

CB,,[101,5.13,1]

CB,,[102,5.51,2]

CB,,[102,5.71,2]

CB,,[103,5.97,2]

CB,,[103,6.11,2]

CB, ,[105,3,2]

CB,,[106,6.60,3]

CB,,[106,6.98,3]

CB,,[101,7.19,1]

CB,,[102,5.13,2]

CB,;[102,5.28,2]

CB,,[103,5.94,2]

CB,,[103,6.23,2]

CB,;(103,6.22,2]

CB,,[105,6.45,2]

CB, ;[106,6.67,3]

CB,,,[106,7.26,3]

10,1

CB,, ,[102,5.27,2]

10,2

CB,, .[102,5.40,2]

10,3

CB,, .[102,5.49,2]

10,4

CB,,.[103,5.97,2]

10,5

CB, [105,6.47,5]

11,1

CB,, ,[105,6.39,2]

11,2

CB,. [105,6.50,2]

11,3

CB, .[106,6.67,3]

11,4

CB, .[106,6.90,3]

11,5




MWD 4.9 N3NT Color Bar 2a9 x,
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CB, ,[102,3.06,2]

CB,,[102,3.06,2]

CB, ,[102,2.82,2]

CB, ,[101,2.61,2]

CB, [101,2.46,2]

CB,,[101,2.45,2]

CB,,[101,2.51,2]

CB,,[101,2.49,2]

CB,,[101,2.62,2]

CB, ,[101,2.66,2]

CB,,[103,3.21,3]

CB,,[102,3.00,2]

CB,,[102,2.87,2]

CB,,[101,2.60,2]

CB,,[101,2.69,2]

CB,,[101,2.71,2]

CB,,[101,2.62,2]

CB, [101,2.71,2]

CB, [101,2.69,2]

CB, [103,3.29,3]

CB,,[103,3.24,3]

CB,,[102,3.11,2]

CB, ,[102,2.82,2]

CB, ,[102,2.86,2]

CB, [102,2.79,2]

CB,,[102,2.79,2]

CB,,[102,2.84,2]

CB,,[101,2.77,2]

CB,,[105,3.46,1]

CB,,[105,3.52,1]

CB,,[103,3.26,3]

CB,,[102,2.99,2]

CB,,[102,2.98,2]

CB,,[102,2.91,2]

CB, ,[102,2.97,2]

CB,,[102,3.00,2]

CB,,[102 2.91,2]

CB, ,[106,3.64,1]

CB,,[106,3.73,1]

CB, ,[105,3.55,1]

CB,,[102,3.11,2]

CB,,[102,3.09,2]

CB,,[102,3.02,2]

CB, ,[102,3.09,2]

CB, ,[102,3.06,2]

CB,,,[102,3.10,2]

CB,,,[106,3.83,1]

CB,,,[106,3.91,1]

CB,,,[106,3.76,1]

CB,,[105,3.51,1]

CB,,,[103,3.15,3]

CB,,,[102,3.12,0]

CB,. [103,3.18,3]

11,3

CB,,,[103,3.17,3]

CB,, [103,3.27,3]

AN5NN 4.10 LINSNY Color Bar a4

X3

CB, ,[101,1.41,1]

CB, ,[101,1.49,1]

CB, ,[101,1.94,1]

CB, ,[102,.05,2]

CB, ,[103,3.65,2]

CB,,[103,4.14,2]

CB,,[105,4.56,2]

CB, ,[105,4.87,2]

CB, ,[106,5.10,3]

CB, ,[106,5.13,3]

CB,,[101,1.51,1]

CB,,[101,1.90,1]

CB, ,[102,3.02,2]

CB, ,[103,3.76,2]

CB,,[103,4.10,2]

CB, ,[105,4.65,2]

CB, ,[105,4.94,2]

CB, ,[106,5.27,3]

CB, ,[106,5.31,3]

CB, ,[101,1.45,1]

CB,,[101,1.86,1]

CB,,[102,2.95,2]

CB,,[103,3.90,2]

CB, ,[104,4.30,2]

CB,,[105,4.42,2]

CB,,[106,5.04,3]

CB,,[106,5.56,3]

CB,,[106,5.70,3]

CB,,[101,1.45,1]

CB,,[101,1.52,1]

CB,,[102,2.92,2]

CB,,[103,4.02,2]

CB, ,[105,4.50,2]

CB, ,[105,4.64,2]

CB, ,[106,5.04,3]

CB,,[106,5.77,3]

CB,,[106,6.03,3]

CB,,[101,1.48,1]

CB,,[101,1.52,1]

CB, ,[101,1.80,1]

CB,,[103,4.19,2]

CB,,[105,4.67,2]

CB, ,[105,4.87,2]

CB, ,[106,5.26,3]

CB, ,[106,5.47,3]

CB,,,[106,6.07,3]

CB,,,[101,1.51,1]

CB,,,[101,1.52,1]

CB,,,[101,1.81,1]

CB,,,[102,3.19,2]

CB,,,[105,4.71,2]

CB,, ,[106,4.99,3]

CB,, [106,5.33,3]

CB,, ,[106,5.55,3]

CB,, ,[106,5.78,3]

5NN 4.11 WWN3NE Color Bar 784

Xy

CB,,[101,0.18,1]

CB, ,(101,0.23,1]

CB, ;(101,0.44,1]

CB, ,[102,0.90,2]

CB, ,[102,1.11,2]

CB,,[103,1.25,2]

CB,,[103,1.40,2]

CB, ,[105,1.60,2]

CB, ,[106,1.81,3]

CB, ,[106,1.96,3]

CB,,[101,0.24,1]

CB,,[101,0.42,1]

CB,,[102,0.89,2]

CB,,[103,1.16,2]

CB,,[103,1.25,2]

CB,,[103,1.44,2]

CB, ,[105,1.60,2]

CB, ;(106,1.79,3]

CB, ,[106,1.94,3]

CB, ;(101,0.22,1]

CB,,[101,0.42,1]

CB,,[102,0.86,2]

CB, ,[103,1.21,2]

CB, ,[103,1.35,2]

CB, ,[103,1.36,2]

CB,,[105,1.64,2]

CB,,[106,1.84,3]

CB,,[106,1.91,3]

CB,,[101,0.25,1]

CB,,[101,0.28,1]

CB,,[102,0.85,2]

CB,,[103,1.27,4]

CB,,[104,1.48,2]

CB,,[104,1.50,2]

CB,,[105,1.75,2]

CB,,[106,2.00,3]

CB,,[106,1.96,3]

CB,,(101,0.27,1]

CB,,[101,0.28,1]

CB,;(101,0.40,1]

CB,,[108,1.37,2]

CB,,[105,1.59,2]

CB,,[105,1.69,2]

CB, ,[106,1.98,3]

CB,,[106,2.02,3]

CB,,,[106,2.08,3]

CB,,,[101,0.28,1]

CB,,,[101,0.29,1]

CB,,,[101,0.40,1]

CB,,;[102,0.96,2]

CB,,,[105,1.60,2]

CB,,,[106,1.81,3]

CB,. .[106,2.09,3]

11,3[

CB,. [106,2.18,3]

11,4[

CB,. [106,2.25,3]

11,5[
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?fumauwﬁﬂﬁ A3 m‘mﬁ’ﬂqmé’nymzﬁﬁﬁq (Feature Extraction Process)
Wumeenugneaswasudasaiudsih LEl@FIM TR 4.12  HAIINHUMAIANY
Qné’aeﬁaau%’ﬂﬁ' faENMs (3.1) %ﬂlﬁ'@hmmgnﬁaqﬁﬂau%ﬂﬁ (@) #p 89.7 (94.7-
5.0)  memenugnassnnuaazdulsininnnimisuniu @ uar Tieaniuaman
Qﬂﬁ'mmdwﬂgu LtﬂzLﬁﬂﬁ’JLtﬂiLﬁé’lﬂ?ﬂlﬂu accepted accuracy list %ﬁﬁa X, 0T X,

MINN 4.12 AIANNYNABIUBIUGEAILUIIN

s AIANNYNABY Accepted Accuracy List
X, 64.0 No
X, 22.0 No
Xg 94.7 (maximum accuracy) Yes
X, 94.7 (maximum accuracy ) Yes

AURDUBINN A4 msa%'"mﬂg]mmi;' (Generated Knowledge Based) R
msasngnilulule muauns (3.2) flangnanue 6 ng uaziidnanugneas 94.7%
pamwilssnay 4.5

ﬂg]ﬁ'lﬁmnmsaﬁmmwéﬁw KESOM
R1 : If petal length <= 1.9 then setosa
R2 : If petal length <= 4.9 then versicolor
R3 : If petal length >= 5.0 then viginica
R4 : If petal width <= 0.4 then setosa
R5 : If petal width <= 1.7 then versicolor
R6 : If petal width >= 1.8 then viginica

AIANNONGBY 94.7%

mwisznau 4.5 nguasmanugnaasnngudayalase

4.1.2 uum"mmmsaﬁmmwé’mnumuﬁnw%mnémaa‘[mﬁli’wﬁnLSuTwsﬁﬁiw‘hqm
(KESOM_MEP)

o [

§mSunisanaaingngiudayananlilasanegluglaeny

a v = 3

MEFITNTIAUY HNSHTOU 5 AUNDUVSN AINLDLDANAIT
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BURBUNANH B1 N5EUIUNTUHUNINITIANGHLAY (Self-Organizing Map
Process) ﬁﬂﬂTﬁLLﬂQﬂ’eﬂN{l’aQad”Jﬂ Self-Organizing Map Togld Matlab SOM Toolbox i1

t@58948 9¢l® Component Plane, Color Bar 4@ Label ZFallutadasiiadmsuiesev
HAAWST LANMIIANEN aemwlsznau 4.1 G mwlsznau 4.4

JURBUNSNT B2 wé”mﬁu‘[mﬁ@iw’iwqm (Minimization Entropy Principle
Algorithm) Lﬂui?umaumsm potential threshold point vﬁaf\;ﬂLLﬂQﬁ'ay‘awam@iazé’mﬂmﬁ
FaiineazBoniunausail
ma g #a eilasiiga, me R, A8 eananniige, me o fe
@hLﬁ'mmummgm waz@ AR lElumsunueuls naNmMs (3.3) a9 X, D¢
Tuzeen [4.0,8.0] x, agludne [2.1,4.3] x, agludne [-0.2,7.7] uaz x, agluzig
@ [-0.5,3.0] azidiulenia x, WY X, dndululalafifiseanuay dariugeanii
anee Av [0,7.7], Wz [0,3.0] MNHIAU

MINT 4.13 AlBENFaLazAmNINNFAVBIUGAZNGN

* il Setosa Versicolor Virginica
st Min Max Min Max | Min | Max
X, 4.7 5.5 5.2 6.6 6 7.3
Xy 2.8 3.9 2.5 3.2 | 2.6 | 3.3
X, 1.4 1.9 3.0 53 [ 49| 6.1
X, 0.2 0.4 0.9 1.8 | 1.7 | 2.3

NINTNT 4.13  wdanAanniigauasaiiasfign uasdnmuaud
axngune 4 il asdulddh n x, ua x, fieafieuRmdunnngy lusosd x,
Waw x, ZNMUINGN Setosa LiUIAEIAUNGNEY ) uaiEIaMaDINgN Vesicolor uaz
Virginica  figneendfienuifiensy danmnuhdnalafieuisdunialimuiefuudd
Gavsraunnentasluinnluudazdiudsdh uaamen potential threshold point ¥3890
wistays e 4.14
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®M9N7 4.14 potential threshold point BaIUAaAILUSLEN

My Potential threshold point GEY

9

4.75, 4.85, 4.95, 5.05,5.15, 5.25, 5.35, 5.45,
X, 5.55, 5.65, 5.75, 5.9, 6.05, 6.15, 6.25, 6.35, 6.45,

Setosa, Vesicolor,

Virginica
6.55
2.55, 2.65, 2.75, 2.85, 2.95, 3.05, 3.15, 3.25, Setosa, Vesicolor,
2 3.35, 3.45, 3.55, 3.65, 3.75, 3.85 Virginica
1.45, 1.65, 1.85 Setosa

3.35, 3.75, 3.85, 3.95, 4.05, 4.15, 4.25, 4.35,
X, Vesicolor,
4.45, 4.55, 4.65, 4.75, 4.85, 4.95, 5.05, 5.2, 5.4,

Virginica
5.6, 5.75, 5.9, 6.05
0.25, 0.35 Setosa
X, 1.0, 1.25, 1.35, 1.45, 1.55, 1.65, 1.75, 1.85, 1.95, Vesicolor,
2.05, 2.15, 2.25 Virginica

WANINUUNIA entropy UBIUGDT potential threshold point AN
gums (3.4) i (3.12) levldauaauisvanidulnsiiandige t@anan potential threshold

. e v < . W o
point NNAI entropy uaﬂ‘nqmﬂulﬂu member_list MIOITNN 4.15

MINN 4.15 potential threshold point maulu member_list

awls Member _list nax
Setosa, Vesicolor,
X, 5.15, 5.45, 5.55, 5.9, 6.55, 6.65
Virginica
Setosa, Vesicolor,
X,y 2.65, 2.75, 2.95, 3.05, 3.15, 3.25
Virginica
1.9, 3.0 Setosa
X
? 4.85, 5.05 Vesicolor, Virginica
0.4, 0.9 Setosa
X
! 1.65, 1.85, 2.25 Vesicolor, Virginica

Aunaurani B3 11383 19Wa%w6 (Creating Fuzzy Set) 1161 potential
threshold point 210 member_list lUaSaWadwauazimanita muaums (3.15) o9
(3.15) aumMnusenau 4.6 semwusenau 4.9




3l

1 et termB termG  termD’ termE termF
2 st -
2 osf il
£
S04 —
E 02+ |
D L
| | | | | | |
4 4.5 5 5.5 b5 7 7.5 3
l
AMNUIENDU 4.6 WAALTH UASLNDNEH 6 (NON WD X,
1 térmé I terma’’ rmc | termD terme ' termF I I
208k -
2 o5l i
£
S04l —
E D2l |
1}
| | | | | | | | |
22 2.4 26 28 & 32 3.4 36 3.8 4 42
%2
MWUIENDU 4.7 WEBLAO LASNDNIYH 6 NDN U X,
1 thrrna J termg | termC
2 nak -
2 o5l ]
g
S 04 -
§’ D2t |
0
| | |
] 1 2 3 B 7
%3
R
AWUsznau 4.8 WaLEe WasNaNE® 3 (NN ADN X,
1 terma J termB J termc J f termD
208} .
2 o5l |
£
S04 —
E 02k _
0
| 1 1 1 1
0 0s 1 15 2 25 3

MWUIENDU 4.9 WIHLAO LASNDNYH 4 DN U X,
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TUAaUKANH B4  113583193UUUUNIWI5TINAA (Creating  Linguistic
Term Using Membership Function) wi/ae@nd 10 Color Bar 2842ayanneiudsiinedsng
Wugnamwmsssumdlasgearanulusingniidulilahagluduale  aeensnd

= :.:} U < a 1 ] U
4.16 94 4.19 laggunisnlglunisuszaaaanuilududnvosuaazdiead
a A = SV I a < o = a [

M53586 e lunsaiihizuanuluandniluglamdenanany Nansanaeauns
(3.16) uazlunsdiadzuanuilusandniduglarnmdsy Ansanaseaums (3.17)

M 4.16 Fneniidululaues x,

Interval Linguistic Term
4.0-5.3 termA
5.4-5.5 termB
5.6-5.7 termC
5.8-6.2 termD
6.3-6.6 termE

>6.6 termF

i 4.17 gaeniduldlewes x,

Interval Linguistic Term
2.2-2.6 termA
2.7-2.8 termB

2.9 termC

3.0 termD

3.1 termE

>3.1 termF

My 4.18 Faeniiiululawes x,

Interval Linguistic Term
0.0-2.4 termA
2.5-4.9 termB

>4.9 termC
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M 4.19 nenndululaues x,

Interval Linguistic Term
0.0-0.6 termA
0.7-1.7 termB
1.8-2.0 termC

>2.0 termD

Tunauvanil B5 013583190 QAN3 (Knowledge Extraction Using
< v Vv o o v k% v %
Rough Set) LUumsasnnglogldnwize dmsumsasngi-uar anvanmsuszanm
MYDULINANANFNMS (3.18) wazMIUszaNnMYULAUUAIENNIT (3.19) NYNEaNSU
lonasiiaaanuNulasnnii 50% aauaadlamumwisenau 4.10 danwlsenau
4.13

oulse x,
Lower Approximation with Certainty Value
R1 : If x1 = termC then class 2.
Certainty Value = 100.0
R2 : If x1 = termF then class 3.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R3 : If x1 = termA then class 1.
Certainty Value = 88.2
R4 : If x1 = termD then class 2.
Certainty Value = 75.0
Gi'lﬂ')’lﬂ»lgﬂﬁ'él\‘lﬁ\‘lﬂuﬂ 58.0

mMwUsznay 4.10 nuasamanugnaanlaann x,
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euilatz x,
Lower Approximation with Certainty Value
Taidl
Upper Approximation with Certainty Value
R1 : If x2 = termA then class 2.
Certainty Value = 71.4
R2 : If x2 = termB then class 2.
Certainty Value = 60.0
R3 : If x2 = termC then class 2.
Certainty Value = 60.0
R4 : If x2 = termD then class 1.
Certainty Value = 84.6
ﬂ'”lﬂ'lnxlgﬂ(;l’i’]ﬂﬁ\‘iﬁﬂﬂ 49.3

mMwlsnay 4.11 nuasmanugnaasilaan x,

ouste x,
Lower Approximation with Certainty Value
R1 : If x3 = termA then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R2 : If x3 = termB then class 2.
Certainty Value = 95.2
R3 : If x3 = termC then class 3.
Certainty Value = 88.9
F’]"'lﬂ’.]']NQﬂﬁﬂﬂﬁﬂﬂNﬂ 94.7

mwilsznau 4.12 nguazmanygnaasiilaan x,
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eulstz x,
Lower Approximation with Certainty Value
R1 : If x4 = termA then class 1.
Certainty Value = 100.0
R2 : If x4 = termD then class 3.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R3 : If x4 = termB then class 2.
Certainty Value = 91.3
R4 : If x4 = termC then class 3.
Certainty Value = 90.0
@hmmgﬂﬁmﬁwum 96.0

MwUszNay 4.13 nuazmnNNgNaaInlaan x,

NnluEanmzawlsinismanugnadesgeiige sangilann “,”
< A [ Y = = = v
Jungieansuld demndsznau 4.14  les R1 waz  R2 Aangiieglu lower

approximation R3 uaz R4 Aangiagly upper approximation HAMANNYNABINIVING 96.0

ngﬁlﬁmnm'saﬁmmmﬁﬁm KESOM_MEP
Lower Approximation with Certainty Value
R1 : If x4 = termA then class 1.
Certainty Value = 100.0
R2 : If x4 = termD then class 3.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R3 : If x4 = termB then class 2.
Certainty Value = 91.3
R4 : If x4 = termC then class 3.
Certainty Value = 90.0
Ghmwgﬂﬁmﬁwum 96.0

MwUsznau 4.14 nguazamanugnaasilannanannug
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= = 4
4.1.3 W38UNgUNANITNAABILALINTAUNANITNADBY
tmm‘hammsﬂﬁmﬂﬂué‘fmﬂwtmuﬁmﬁmﬂzjmm (KESOM)
HaMIneassnnNgIudayalasa uuudaselianmnsoanannuinedluy
<& v = & o o Y oA ¥ a
angmllle 6 ng Fngilidaninannaindsidnndananugndssaingunige laeng
M v d R o
Alovuliim@an@auly
o o v H o v Y o < 0 °
LmumammsanmmwgmnLmuﬁnﬁamnqmaﬂma’lwanLau‘[mﬁmmqm
(KESOM) #{Han5NaapIngil
1. wamsneassnngudayaleda wuudassiisansoanaanuinedly
FUBBINHMWETINYG T,(ﬂﬂﬁahmmlmﬂgﬁuagiﬁ’ussﬁummmﬁuh (Certainty Value)
A v = <& v A v v ' < a
waengiilannswe Hleaniliusingiilannmsusznaamvauearsaziiungh
aansule niszaumanuiula 100% uangilannmsussanamauauuaasdiszau
1 n'l v = < d' v % < Y [ v q'; 3 o %
meanuiulannnd 509 Jazllungieansule asmulanszauaanuiulaiuiue
nssaia lvlangMipauasianudaginuy asmwilsznau 4.9 Bumwisznau 4.12
2. ngilannuuuhassiinnndudsehidiananugnassnniigalasng
azliidzan@auly
3. Uuuummsssumavdamana laannndunsuvanidulnsiandign
FuthAsmssunanmeNndayaadIulsitnee ) agnaalulid asmwlsznau 4.5
amwdsenau 4.8

P ™ ~ Y v PN @ '
MINT 4.20 udamamsisuiisumsanaenuilasgldunuiinsiangy
124 KESOM uas KESOM_MEP Au3m3du 9 wuiigmsanaanug KESOM e
< v oA P q o v < Y
nglugungnild 6 ng Taglifidndendouly Feiaenugndns 94.7%  aziiulan
KESOM #ifnnunguasinnudidandaulafivpeniy ReFuNN  [7] 33msafiananag
KESOM_MEP lasnnungiillunuungmensssund 4 ng leglddiandentouly a9l
AMANNYNABY 96.0% 3stiiula KESOM_MEP ladnnungiaanii iuiudiies

]
I

Faulwiaendy waziidnannugndawnnnnd) ReFuNN 7] Millungmunsssumd uas
lowamsnaaasnanin C-MLP2LN [7] Miungnaly
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MINN 4.20 WaMINAdpuiBTEUNEUMIINAANNIAIY KESOM way KESOM_MEP

o & actd v a
NUAUNBUITBU °) waqgwuﬂagaﬂaﬂluﬂasa

Method #Rules #Condition Fuzzy Rule | Accuracy (%)
KESOM 6 0 No 94.7 %
KESOM_MEP 4 0 Yes 96.0%
ReFuNN [7] 9 26 Yes 95.7%
C-MLP2LN [7] 2 2 No 95.7%
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U4 < v
4.2 i’luﬂﬁ]ﬂﬁtﬁﬂ&%ﬁﬂlﬁ’luu
v < Y . . 2,
gmﬂagae[sﬂummmuu (Wisconsin breast cancer database) Usenauaie
v T v oval g = v . ~ T
daya 2 nanda nguedlutulsanzi3adun (Benign) § 458 au uazngueniiu
Taauz5a@un (Malignant) § 241 AU INNVNG 699 AU rudsTayatninevae 9
gus X, k) Clump thickness X, k) Uniformity of cell size x, Ao Uniformity of cell
shape x, A8 Marginal adhesion X Ao Single epithelial cell size Xg @d Bare nuclei X, Ao

Bland chromatin x, @ Normal nucleoli W8 Xy @D Mitoses MO 4.21

1-#‘ = e < £d
NN 4.21 swﬂauaﬂmmgmwaga‘[mmwmmuu

s Facuis *io andiilulule
X, clump thickness Nominal Scale 1-10
X, uniformity of cell size Nominal Scale 1-10
Xy uniformity of cell shape Nominal Scale 1-10
X, marginal adhesion Nominal Scale 1-10
X single epithelial cell size Nominal Scale 1-10
Xg bare nuclei Nominal Scale 1-10
X, bland chromatin Nominal Scale 1-10
Xg normal nucleoli Nominal Scale 1-10
Xy mitoses Nominal Scale 1-10

c class Nominal Scale | 1 = Malignant
2 = Benign

4.2.1 wuudraaamsanaanuilaglduauiinsdianduias (KESOM)
o [ [ ¥ v < v ::l' 1 & & =
Susumsanannuinngudayalinuzizumuniaglugungmiluiy &

M5 4 JUABUNSN MNIALLDINAI

Bupaunani Al ﬂszmumstmuﬁ'mﬁmﬂzjmm (Self-Organizing Map
Process) v‘hmmﬂmzjuﬂ'agad’m Self-Organizing Map Togld Matlab SOM Toolbox tElu
1A3093a 9¢1¢ Component Plane, Color Bar was Label #aiiluta3asiiadmsvdesncv
waé’wﬁﬁlﬁmnmﬁﬂnéu MW UsENBU 4.15 9 MWUSENBU 4.23 §1%5U Component

Plane unaansilannmsiangudoyaluudazdiuysih vasioya wazi Color Bar i
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uaaeendayanlannmsiangudays §1sU Label duiludruniudainguiilannnsie
NaNTBYa

ClumpT

Malignant

6.0

5.0

Benign

1.0

(@) (b)

v ¢ ¥ o ' v S v
ﬂTWﬂ’iSﬂa‘U 4.15 NaaWﬁ‘V‘VLﬂQr]ﬂﬂ’]iQ@ﬂQNﬁr]uﬂaHaIiﬂNxLiQL(ﬂ’]uN

(a) Component Plane 284 x, (b) #3961 Color Bar 284 x, (c) Label 2840113 2 Ngal

Cell Size 10

Malignant

3.0

2.0

Benign

1.0

Ql o’td' k4 L 1 vV < ¥V
Mwdsenau 4.16 NaaWﬁVlvlﬂmﬂﬂﬁﬁmﬂqugmﬂagaiiﬂmlmmmu
(a) Component Plane 284 x, (b) %29@1 Color Bar 284 x, (c) Label waqmiuﬁq 2 ﬂQ'SJ
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Malignant

10

3.0

2.0

pe

Cell_Sha

Benign

1.0

(S9LOUN

<
o
b3

augIudayaliny

v
9

[

AMNMITAINN

1
(a) Component Plane 284 x, (b) 9@ Color Bar 284 x, (c¢) Label 483N

T
=

$NBU 4.17 NAWSN

[

MwUs

M 2 Nau

10

Malignant

3.0

2.0

Adhesion

1.0

(59LOUN

<
o
b

U

L4
AaNalsAN

o9

q

ANNMTANNANTIU

1
(a) Component Plane 284 x, (b) %#39@1 Color Bar 284 x, (c¢) Label 483N

T
gt

LNAU 4.18 NABNSN

MnUs

M 2 NaN
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10

Malignant

3.0

2.0

Epithelial

LS9LOUN

<
o
b3

dayaliny

AN U

9

[

ANNMITAINN

an:q'vl
(a) Component Plane 284 x; (b) %9@) Color Bar 284 x; (c) Label 483ngu

£NBU 4.19 NAANSN

MwUs

9q

9 2 NaN

v
(%4

10

Malignant

Bare_Muclei

(@)

AWUS

shl
(a) Component Plane 284 x, (b) #3NAY Color Bar %84 x,, (c) Label 2840

LFILOIUN

<
@
o

u

Aanalsny

a9

q

AMNMTANNANFIU

[

¢NBU 4.20 WAINW

v

ANNG 2 NAN

bl

q
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Malignant

10

6.0

5.0

Bland_Chromatin

(@)

MwUs

(S9LOUN

<
o
b3

augIudayaliny

9

[

ANNMITAINN

nl
(a) Component Plane 284 x, (b) 9@ Color Bar 284 x, (¢) Label 483N

$NBU 4.21 NAAWSN

[

M 2 Nau

10

Malignant

MMorm__Mucleali

(@)

MnUs

sl
(a) Component Plane %84 x, (b) %#39@) Color Bar 284 x, (c) Label 483ngu

LSILOUN

<
o
£

Aayalinn

AN U

9

ANNMITAINN

[

eNBU 4.22 WadNW

v
(%4

q

9 2 NaN
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Mitoses

10

Malignant

3.0

2.0

Benign

1.0

(@) (b)

MWUsENaY 4.23 HaansnlannmsianguudayalsauziGadium

(a) Component Plane 284 x, (b) %@ Color Bar 284 x, (c) Label 484NaNTN 2 NaN

AUNDUNANN A2 NIFILATILY Component Plane 1az Label (Component
Plane and Label Analysis) Wumsiaeu Component Plane ttae Color Bar TﬁagiiugﬂtLuu
YDUNN3NG Component Plane  Waztun3ng Color Bar wasanuumsmngnituly

lawnnige Tagfinsaninguuazanuduaeun3ng Component Plane

Funoundni A3 m‘mf’fﬂﬂmé’nymxﬁﬁﬁty (Feature Extraction Process)
MAIANNYNG YDA uanslaaan i 4.22 wé’qmﬂﬁgummmmgnd'aq
feansuld muaums (3.1) e‘z’;qlei"@imamgﬂﬁi”mﬁaau%'ﬂﬁ (@) @p 87.4 (92.4-5.0)
MaANNgNEaINNLGazfILlsEnINNnIuIaaY @ uar ldeeansumanugneag
méwﬁgu LLazLﬁUﬁ"JLLﬂ’imﬁﬂﬂ?ul’ﬂu accepted accuracy list Hia Xgy X5y Xy X

¢ BT X
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MINN 4.22 AANNYNABIUBIUADZAILUTEN

auds AIAINANGBY Accepted Accuracy List
X, 60.4 No
X, 92.4 Yes
X, 90.8 Yes
X, 85.8 No
X, 89.6 Yes
Xg 89.4 Yes
X, 77.4 No
Xg 89.6 No
Xg 76.3 Yes

AURDUBANN A4 msa%'"mng]mmi;' (Generated Knowledge Based) R
msasrngidulule enwaums (3.2) Hlangnivae 1 ng waziienenugneas 92.4%
aamwilsznau 4.24

ngiilannmsanaanuinig KESOM

R1 : If uniformity of cell size > 3 then malignant else benign

AIANNONGRY 92.4%

MNUs2NBY 4.24 NYUATAANNGNABNNINTIUTENAlIANTIGHIUN

o o [ a o 3 v o < P
4.2.2 Lt‘lJ‘UQ"IﬂENﬂ']SﬁﬂG]ﬂ'J']N;SQ']ﬂLtNuﬂﬂWi%ﬁlﬂQNtaﬂIﬂ?ﬂWﬁaﬂl,i’JuI‘VITV‘Iﬂ'WI']C’!GI
(KESOM_MEP)

o [

frusumsaneanusnngiudeyalsanzisaaiuniegluglvang

v
a v =

MEFITNTIAUY HNSHOU 5 AUNDUVSN AINLDLDANAIT

TUABUBANN B1 NILUIUMITUEUNNITIANGNLDY (Self-Organizing Map
Process) ﬁwmmﬂqn&juﬁagaﬁm Self-Organizing Map Toel# Matlab SOM Toolbox ilu
13844/ 2zld Component Plane, Color Bar ua¢ Label Zaiflutnsasiiadwsuinszv

HAAWSTLANMITANGN GamMwisznau 4.15 9 Mwlsznau 4.23



61

v
o

Aunaunani B2 nantdulnsieeagn (Minimization Entropy Principle

9

Algorithm) Wuzuaaumsm potential threshold point W%E]Q@LL“IJQ“ZTBQEVUBQLLGI'az(;f’JLLﬂ’iL{h
d a2 o
TANYALDEAIUNDUAN]

WA R A MUaeNgs, A R, Ap A1INNge, el o Ap
Adeauuanesyn wazdmmnadnmildlumsunuaiuds anaums (3.3) W x, g

Tudeen [0,10.7] x, agludne [0,12.0]  x, agludne [0,11.8] x, odlugnem

3

[0,10.4] x, agluzner [0,10.0] x, agludwe [0,12.8] x, aglugne [0,10.2]
x, DElUFNA [0,11.0] uae x, odlugne [0,9.9]

MINN 4.23 AMUBENFALILAINNNTAVDILADENGY

ol Benign Malignant
s Min Max | Min | Max
X, 1.0 5.1 4.2 8.5
Xy 1.0 3.8 2.6 9.2
X, 1.0 4.2 2.5 9.1
X, 1.0 3.8 2.2 8.1

1.7 4.9 2.7 8.1

Xg 1.0 | 49 | 1.8 | 9.7
X, 1.1 | 43 | 2.5 | 8.1
X 1.0 | 59 | 1.9 | 8.4
X 1.0 | 1.9 | 1.1 | 8.6

MAMIND 4.23 UFNMINNNFAUAZAIUBENGD WA NAIVBIUG
v & @ v < v & 2 IR 1A o o ' Py '
aeNaNme 9 eaudsin asiulad e x, 9 x, Sgnafiauiemiunngn Weansun
A lanemuiienuua Besdrevnnmiesldinnluuaazaindsin uawnen potential
threshold point ¥383ALUNABYD VANNINUUMIA) entropy  UBILAAE potential —threshold
. = v& ad v P & 1 .
point MNNFNMT (3.4) 8N (3.12) Iﬂﬂl%ﬂumaujﬁ%aﬂLE]uI‘Vl‘SWﬂWl’lE!G] LaanNA potential

threshold point Nie entropy ﬁaﬂﬁqmﬁﬂfﬂu member_list A9 4.24
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MINN 4.24 potential threshold point maulu member_list

auis Member _list nax
X, 4.15, 5.15 Benign, Malignant
X,y 2.55, 3.85, 9.15 Benign, Malignant
X, 2.95, 4.25, 9.05 Benign, Malignant
X, 2.15, 3.15, 3.85, 8.00 Benign, Malignant
X 2.65, 3.25, 4.95, 8.05 Benign, Malignant
Xg 1.75, 2.45, 3.00, 5.00, 9.65 Benign, Malignant
X, 3.35, 4.40, 8.05 Benign, Malignant
Xg 1.80, 2.15, 4.75, 5.85, 5.95, 8.35 Benign, Malignant
Xy 1.15, 1.25, 2.00, 7.90 Benign, Malignant

Aunaunanil B3 n13d519W G816 (Creating Fuzzy Set) 1@ potential
threshold point 210 member_list lUaSaladwauazimanita muaums (3.15) o9
(3.15) aumMnusznau 4.25 amwusenau 4.33

1 T terfnA T T T T T terrdE T

0a- -

Degree of mermbership

x1

MWUsznau 4.25 WEALE6 UASNDNEH 2 (NON UD X,

] Terms T fermB T T T fermC

Degree of membership
[}
(i)
T
]

MWU3enau 4.26 WBLT6 UaLNDNLEH 3 (NBN WDN X,




= 1 termA T fermB T T T termC
FRELS -
5 06 i
£
s 04 -
8 02 i
8 u | | | | |
0 2 4 B 8 10
*3
Mwilsznau 4.27 WoBLH6O LELNANLEG 3 DN VBN X,
= tedns, T tdrmE  termC T T T termD T
E 05 —
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i
MWUsenau 4.28 WoBLH6 LasNINLEH 4 BN VBN X,
= TermA T TtermB T terdC terfl
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MNU3enaU 4.29 WIBLH6 UBLNDNLEN 4 (NBN WDN X,
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MwUsznau 4.30 WoBLH6 LELNANLE 5 DN VBN X,
2 1 termA T T termB tarmC
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MwUsenay 4.31 Wadae wasnanlse 3 tnay ¥ed x,
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Termd fermd T T termC TemfeihE T T T ferml T

05 —

Degree of membership

| | | | | | | | | |
0 1 2 3 4 5 B 7 8 g 10 11
flie]

Mwlsznau 4.32 WoBLH6 LLNANLEH 6 BN VBN X,

1 termA  TtermB tednC T T T T T T termD)

Degree of membership

MWU3enau 4.33 WoBLEe LasNaNLE® 4 BN VBN X,

TuMaUKANH B4 11358319300 UUNIWI5TINIG (Creating  Linguistic

Term Using Membership Function) wi/ae@nd 210 Color Bar 2892ayanneiudsiinedsng

Wugnamwmsssumdlosgmenuiusngnindululonegludnmle  dsansed

= d‘ d‘ v < a 1 1 1

4.25 B4 05199 4.33 lagdun159 g lumsussunaaanuduandnueauaazaiea)

a A = SY I a < o o a [

Mws3snnG As  lunsdileiduanuduamngniuzudmdenamamy Asanaeaauns

(3.16) uazlunsdiedzuanuilusmndniduslanmasy Ansanaseaums (3.17)

M 4.25 dnenndululaues x,

Interval Linguistic Term
0.0-4.6 termA
>4.6 termB

i 4.26 Fneniiuldlaves x,

Interval Linguistic Term
0.0-3.1 termA
3.2-6.5 termB

>6.5 termC




i 4.27 gnennidululaues x,
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Interval Linguistic Term
0.0-3.5 termA
3.6-6.6 termB

>6.6 termC

i 4.28 dneniiululaues x,

Interval Linguistic Term
0.0-2.6 termA
2.7-3.4 termB
3.56-5.9 termC

>5.9 termD

i 4.29 dneniiuldlaues x,

Interval Linguistic Term
0.0-2.9 termA
3.0-4.0 termB
4.1-6.5 termC

>6.5 termD

M3 4.30 Fnenniululaues x,

Interval Linguistic Term
0.0-2.0 termA
2.1-2.7 termB
2.8-3.9 termC
4.0-7.3 termD

>7.3 termE
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i 4.31 gneniidululaues x,

Interval Linguistic Term
0.0-3.8 termA
3.9-6.2 termB

>6.2 termC

i 4.32 dneniidululaues x,

Interval Linguistic Term
0.0-1.9 termA
2.0-3.4 termB
3.56-5.3 termC
5.4-5.9 termD
6.0-7.1 termE

>7.1 termF

N 4.33 Baeniiululewes x,

Interval Linguistic Term
0.0-1.2 termA
1.3-1.6 termB
1.7-4.9 termC

>4.9 termD

Hupauvanii B5 n13a319n)A43 (Knowledge Extraction Using Rough
< v Vv o o v v v o Ll
Set) lumsasnnglagldnize smsunsasiengon-uar navannsuszanuad
POUATNAIFNMNS (3.18) uazmMsUszanumpuauuaIaNms (3.19) ngigansule
gaaemaeNNNUlANINNI 50% aauaalamumwlsznay 4.34 Bamwlsenau 4.42
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eulsz x,
Lower Approximation with Certainty Value
Taidi
Upper Approximation with Certainty Value
R1 : If x1 = termA then class 2.
Certainty Value = 95.2
R2 : If x1 = termB then class 1.
Certainty Value = 77.8
ﬂ"lﬂ'J’lNgﬂﬁEN‘ﬁﬁ%Nﬂ 80.4

' Yy Ay v
AMwUsenau 4.34 ﬂaLLa:ﬁﬂ’]ﬂ’)’]NQﬂﬂaQ‘ﬂlﬂQ’]ﬂ X,

euilatz x,
Lower Approximation with Certainty Value
R1 : If x2 = termC then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R2 : If x2 = termA then class 2.
Certainty Value = 96.5
R3 : If x2 = termB then class 1.
Certainty Value = 93.1
mmmgﬂ@’fmﬁwum 92.7

MwUsENaY 4.35 N uazAmIANNGNaBINlaan x,




euilatz x,
Lower Approximation with Certainty Value
R1 : If x3 = termC then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R2 : If x3 = termA then class 2.

Certainty Value = 94.9
R3 : If x3 = termB then class 1.

Certainty Value = 96.9

ﬁhmwgnﬁmﬁwum 92.3

MWUsENaY 4.36 NUAzAIANNYNABINLATIN X,

cusean x,
Lower Approximation with Certainty Value
R1 : If x4 = termD then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R2 : If x4 = termA then class 2.
Certainty Value = 94.6
R3 : If x4 = termB then class 1.
Certainty Value = 82.4
R4 : If x4 = termC then class 1.
Certainty Value = 94.1

AIANNDNABINITING 85.8

MwUszNay 4.37 N uazmnNNgNaInlaan x,
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euilatz x,
Lower Approximation with Certainty Value
R1 : If x5 = termD then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R2 : If x5 = termA then class 2.
Certainty Value = 98.1
R3 : If x5 = termB then class 1.
Certainty Value = 87.5
R4 : If x5 = termC then class 1.
Certainty Value = 90.3

AIANINDNABINITING 89.6

MwUszNay 4.38 NuazmANNGNABINlaan x,

eulstan x,
Lower Approximation with Certainty Value
R1 : If x6 = termA then class 2.
Certainty Value = 100.0
R2 : If x6 = termE then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R3 : If x6 = termB then class 2.
Certainty Value = 66.7
R4 : If x6 = termC then class 2.
Certainty Value = 60.0
R5 : If x6 = termD then class 1.
Certainty Value = 90.5

AIANINDNABINITNG 90.1

Mwlsznau 4.39 nuazmanNNgnaasiilaan x,



euilatz x,
Lower Approximation with Certainty Value
R1 : If x7 = termC then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R2 : If x7 = termA then class 2.

Certainty Value = 93.1
R3 : If x7 = termB then class 1.

Certainty Value = 91.7

@hmwgnﬁm‘ﬁwum 90.7

MWUIENBY 4.40 N uazAIANNGNABINlaIN X,

e x,

Lower Approximation with Certainty Value
R1 : If x8 = termA then class 2.

Certainty Value = 100.0
R2 : If x8 = termD then class 1.

Certainty Value = 100.0
R3 : If x8 = termF then class 1.

Certainty Value = 100.0

Upper Approximation with Certainty Value
R4 : If x8 = termB then class 1.
Certainty Value = 83.3
R5 : If x8 = termC then class 1.
Certainty Value = 87.5
R6 : If x8 = termE then class 1.
Certainty Value = 93.8

AIANINDNABINIVING 86.1

MWUsEnNau 4.41 nuazmanNNgnaasiilaan x,
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euilatz x,
Lower Approximation with Certainty Value
R1 : If x9 = termD4 then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R2 : If x9 = termA then class 2.
Certainty Value = 84.4
R3 : If x9 = termB then class 1.
Certainty Value = 91.3
R4 : If x9 = termC then class 1.
Certainty Value = 95.7

AIANINDNABINIVING 79.0

MWUIZNBY 4.42 NUAzAIANNYNABINLAIN X,

{ J £4

NnluEanmzanlsEnismanugnadesgeiige sngilann “,”

I P o v o P & A . .
Lﬂuﬂgwﬂausulm aunwisznau 4.43 e R1 ﬂﬂﬂ{]‘ﬂﬂg}lt[u lower approximation R2
waz R3 Aangiaglu upper approximation AANNYNABINIVING 92.7

ngﬁlﬁmnm‘saﬁmmmiﬁm KESOM_MEP
Lower Approximation with Certainty Value
R1 : If x2 = termC then class 1.
Certainty Value = 100.0

Upper Approximation with Certainty Value
R2 : If x2 = termA then class 2.

Certainty Value = 96.5
R3 : If x2 = termB then class 1.

Certainty Value = 93.1

AIANNDNABINIVING 92.7

MwUsznau 4.43 nguazamanugnaasiilannaniannug
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4.2.3 Wisuiigunan1maaaIwazINIaiNanIsNAaad
tmm‘hammsﬂﬁmﬂﬂué‘fmﬂwtmuﬁmﬁmﬂzjmm (KESOM)
HANINAABNINGIUTBYA5ANFUGUN LuuTalianinsoanaanug

o & v 2 & o Y o v
naglugtrasngmlvla 1 ng Fngiiidaninnnaudshidaanugndssasingun
P v d 1w A =
nga leangilauulidarzendauly
o o [ { o ' v o < o
wuudraasmsanaanaiNauauinsiandualaglavanaulnsfiarign
(KESOM_MEP)

1. WansnaaseIngIudayalsanzaamun wuudassilasnsoana
annsnagluglraingmumsssund lasnduinessngausgivszauaianuiula
(Certainty Value) 209ngnlannsnunime aslaamlidusingilaninmsdssanamzauiaa
anazflungheaniule niiszauarenuiula 100% uangilannmsuszanuazaue
vuaasiiszauaanuaulannniy 509 Jeazilungieensuls aziiulahszaumany
& & & o P2 v A v o o W v & o =
wulanulludinsauialilangiisauaziienuddaitu asmwisznau 4.34 i
MUsenau 4.42

P o & o Y Aoy 5 =

2. ngiilannuuuhaasiinnndudshidienanugnassnniigalazng
aluidzeniauly

3. JULUUMBBITNNAVIDMBNYA e N NTUABUraNLEUTNSHAIFR
£ @ aa v v o Y ] Y va v
FthAEMIFImaNaNNT DY KU1 ) 8ENBNLWNE aunwdssnau 4.25
dMwilsznau 4.33

A = P Y v PN o '
MINN 4.34 wamnamsilsaudisumsanaanusloslduaunmsiangy
184 KESOM uas KESOM_MEP fAuigmsdu g wuinismsanaanug KESOM laanuiu
& v oA P q o 4 < Y
nglugungnild 1 ng Taglaifidandendouly Feiaenugndns 92.7%  aziiulan
KESOM #ifuiung Sruiudiendaulafivaaniy wazlAININYNHBININNT
NEFCLASS [7] fitflungaensssum@ 38msanaanus KESOM_MEP laanuiungiiilu
a T A P2 P2 4 < Y
wuuNM¥5358NG 3 ng) lealifidnzentauly Jiaanugnass 92.7% aziulah
KESOM_MEP ladnnungiaani Mnuadidendaulaipand uwasimanugnaadsnn
AN NEFCLASS [7] Milungmunsssuand
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MINTN 4.34 wamMInaapuiipiauisumsanaannialy KESOM waz KESOM_MEP

o & actd v s v
NUIUMBDUIDDU °) ﬂaQ;ﬁju?la?ﬂaIsﬂuglﬁQLﬁﬁ]u&l

Method #Rules #Condition Fuzzy Rule | Accuracy (%)

KESOM 1 0 No 92.4%
KESOM_MEP 3 0 Yes 92.7%
NEFCLASS [1] 3 24 Yes 92.7%






