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MANUIN D

ﬂ']iﬁ@]l‘l!”ltﬂittﬂiﬂlﬁ?ﬂ MATLAB

TUsunsu MATLAB (Matrix Laboratory) tJulusunsuildiivasmunauda
L8y LEMNNWNNTUTDU LazFSNLUUII 8NN IannToNaaiumMwmMsinnulads
wazteau HeNiluswnsy MATLAB w lFundaymlunarasizn wusaineau
a I a I Id v [ % Id v 1% %
Ingnaans wazdenssneans Wudu anvazmsldnudunvuldaaunugld
(Interactive) wazdWarzumsldnuluae g Tidanldunnune

1.1 Ta39d319289 MATLAB

Taseaszaslusunsy MATLAB Usznauaae 5 daulva q aeilde

1. M lUsunsn MATLAB (MATLAB Language) (Humwnlusunsu
Fuganldmuquaraunisieny anvaznsidisuldsunsuiuuuusautin (Object

. . 3 v S T c:l' I L4 = ¥
Oriented Programing) v lmsidsulusunsulaigeennidiaiisuiumsdisulusunsnads
t-ﬂ' 1 Id 4

MU wu C Wuau

2. Fwinaanlunisnieunis MATLAB ~ (MATLAB  Working
Environment) TUsunsy MATLAB  aziinguzaaaissianilulsslamddmugidou
Tusunsw waze{ldlusunsy wumsiansiuds msihdayawh mstihdayasan madiau
TUsunsn mInmadauuazaamsdaianaiavaslisunsy Wuedu Tudrunsdadanueld
Tusunsw MATLAB ~ #l#idan 2 wuudswuunvilddaumasriunmedduasaloans
(Command Line) uazttuun3WWn (Graphic User Interface)

3. Wangulunisdrnnanadiodans (MATLAB  Mathematical
Function Library) lUsunsy MATLAB fwsdzunlalumsiruianmeadiamansads

[] S v o = a S v v = aa o v o
wanvang wu Weagulumsinaisadie Medzulumsmemeaslnads dudu
v Vv vV a o’lﬁ' U L4 v

Tiansauntaymmeamuedinenansngudeule

4. 11950n1309WHn (Handle Graphics) nmsaamsnsinzag
MATLAB Ussnaumgmdgugedniumsasinnwlosinugivsguuiuinnnaaid
nn 9 Fuumiheegumweasldsunsy MATLAB  (Uuiag (Object) uananniilusunsu
MATLAB gafinsfzunlddmsuudasmuansdia mwaadduazmwndoulmeais

5. @wuaiuayunITinGaaInaeuan (MATLAB Application Program
Interface : API) APl azldiaariuayumsdadannmeuanlusunsy MATLAB  u
msdnaannlusunsy Visual Basic tudu
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wenNiUsUNsH MATLAB §aiimstiindinaasmsmanuuuuiitaunia
naawAiaeiia (Toolboxes) falumsmeiaau Taaudaznaniaiaeioazimine iy
Tuusazanan Wy naaaAIasilonndasin (Fuzzy Logic  Toolbox) Napdta3asiians
Uszunanamw (Image  Processing  Toolbox) u,asna'mLﬂ"”gmﬁa‘[m\niwﬂszmm,ﬁﬂu
(Neural Networks Toolbox) fudu Felunifdeiilaldnasniasiis  Taswhalszam
anindralumsanangmesssnmhos

n.2 Matiaulusunsucias MATLAB

lumsidaulusunsudis MATLAB asdastiufinlusunsudumnuens .m
P v . o ] 1 . I o [ ' < =
WEFeNT M-file doedulUsunsy train_nn.m Wulusunsudmdumsmeandulnsi
Mge uaaaamwisznau n.1 aluldsunsuiiinmsdenldiedduniiagly MATLAB
geenuluussian 199 imsFenldiaidu size  tWamamauesdayanaans s
= v s A o s a & o ' ' o o = =t v s
Genldilsidundewnadnauanies dedrusuluussian 186 imasenlsieity

. P2 0 . = o ° R~ PN
flnd_ent() LWBNINIT recursive LiElﬂ(ﬂ’)L’ﬂﬂiuﬂ’liﬂﬁu?mﬂ’]ﬂ’]LE]uIVlSWGﬂE!(ﬂ

& Editor, - C:\KESOM_MEP\find_ent.m \
File Edt Text Cel Tools Debug Deskiop Window Help ¥AX

L IR I FACE I Y e BmB =0
184 - if member listl(l,ce) ~= 1 ~
RS, disp(sprintf (' *+¥lefoessr=%d' )]

555 ik find ent(flag sort,l,member_ listl(l,cc),kk,cc)

187 - end

188

T&s if member_listlil,cc) ~= u

TLEIE f= disp(sprintf (' **Fright**%r=3d',r]):

191 - find ent(flag_sort,member_listlil,cc),u kk, ce)

192 - end

193

154 %%%%%%%% Stop point 5%%%%%%%

195 - elseif check == 1 £& co == 2 &£ wewber_listl(l,ce) == 3.25

196 fdizp (Sprinct (A Nha)K KKK EXNHKERNRRK' ) ) :

LEF = lomd (' c:\KESOM MEPh tewpimemnber listl.mat', ' realmewber listl','realwin entropyl'):
198 - load('c: " KEZON MEP)tempmember listZ.mat', ' realmember list2','realmin entropyz');
R [ma mb] = size(realmewmber listl):

200: = [na mb] = size(realmember listi);

201 - if na < ma
202 - u = natl;

203 - while u <= mal
z04 - realmenber listZ{u,1} = 0;

EOE|= save ('o:\ KESON MEP\ cemp)member 1ist2.mat', 'realmember 1ist2!', 'realmin encropy2 ')
206 - u=u+1;

207 - end

mwdsenau n.1 MveN M-file

nnmwdsznau n.1 Wudede M-file Ngldazdasiloumasniyg

o o 4 ﬂ' Vv Vv vV Y A' d?’ = v =
medduasalasase tialvldamnseldnulahe wazazaingdu Jedaadaulusunsy
\Wonaanugldnansm#ln (Graphic User Interface) Toatufinlusunsuiununana fig
aetniulusunsy guiKESOM_MEP.fig  uldsunsuanaanuslosannuuuiinisie
nauadlagldnanidulnsiiandige aemwilsenau n.2 Taalusunss MATLAB  azad
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TUsunsn M-file §115UM 3831930968 Iilagdaluld wasaansaindaslulusunsy
M-file Hula

Enowledege Extraction from Self-Organizing Map Using Minimization Entropy Principle E]@%
Filz  Help ~

Knowledge Extraction from Self-Organizing Map using
Minimization Entropy Principle (KESOM_MEP)

— Result

[ Part 1 : Self-Organizing Map Process ]

[ Part 2 : Minimization Ertropy Principle Algarithm ]

[ Patt 3 : Creating Fuzzy Set ]

[ Part 4 ; Creating Linguistic Term Using Metnbership Function ]

[ Part 5 : Knowledge Extraction Using Rough Set ]

muwisznau n.2 dragelusunsudanaanueldnmansniln

1.3 Mmsaamsiauazlawmas

Tunsuszunanazasldsunsy MATLAB  azvinsaumwendunse
Tusunsuene g anuduma (Path) flamnuald detudidaenisiuiinlsunsalily
Wunmslvdddaldladdinualy asdasmivuaidumslnituiiindae Toaldiuy
File > Set Pah alulusunsumsadangmusssumdlaimmsiiudums
C\KESOM_MEP umwusznau n.3
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':-..-'l'.: Set Path

All changes take effect immediately.

MATLAE search path:

| AddFoider.. | 3 CKESOM
B CAKESOM MER
1 CAMATLABEtoolhoxisomtoaolbox
[ CMATLAB? toolboximatlabgeneral
[ ] 1 CAMATLABoolhoxmatlabiops

[ CMATLABT toolboximatlabtlang
[ movewn | L CWWATLABT toolboximatlabielmat
[ ]
[ ]

|

| add with Subfolders... |

Move to Top

[ CWWATLABToolbox\matlabielfun
[ CMATLAB? toolbaximatlabtspecfun
[ CAMATLABT toolbox\matlabvmatfun
[ CWWATLABHoolhox\matlabidatafun
L1 CAMATLABET Moolboximatlabiypalyfun

(S J (o )

MWUIENDU 0.3 MSAMVUALFUNULNN

Mave Dovwn

Maove to Bottom

[5.4
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AMAUUIN U
anadmIugld

d‘ a L Vv d' el 1 v

WadlalUsunsumsanaenuslagldunuiinmsianguies sUnngninae
Tigldaanimsanaanug damwdssnau 2.1 dusuldsunsumsanaanuilosldiuny
IMIAANGNLBY UMTINAANNT 2 WUU A

1. msanaanuileglduuuimsiangues Fudumsanaenuinaglugl
yaangmly

[ v P [ v Y @ < o 19 =

2. MIaiaaNNFNNURUIMIIangueslaaldvanidulnsiadiign &

Wumsaneanuineglugluaengmumsssuma

)| Knowledge Extraction Program Q |

Knowledge Extraction from Self-Organizing Map

l Khowledie Extraction Uzing Self-Organizing Map (KESOM) l

[ Knowledie Extraction from Self-Crganizing Map Lising Minimization Ertropy Principle Algorithm (KESOM_MEP) l

mwidsenav 2.1 sunsumaanaanuilosldununmsinngaias

ANLEBNIBENAANNIMNNGBIMS daamsanaanuiagluslueng
mlu Tiadnidan Knowledge Extraction Using Self-Organizing Map (KESOM) %Q?\)m‘fl”lé

wihaaranmsanaanuzazadnedayaiasdunenulusunsy asmwisznau .2
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Knowledge Extraction Using Self-Organizing Map g@

Knowledge Extraction Using Self-Organizing iap
{KESOM)

The knowledge extraction program composes of

1) selforganizing map process,

2 component plane and label analysis,

3) feature extraction process, and

4] generated knowledge based.
The knowledge based is in the form of crisp rule “ifthen”
for easier and better understanding to the user.

mwisznavu 2.2 Wsunsumsanannuilesldununmsiangaues (KESOM)

Budumsanaanuilasldunuinsianguadlalasadnly OK asvims
TnaalWddayardnglusunsy Tasnlsunsuasudasneazidaavesdaya daguilalvan

TuldgudayalsnuziFauiun asmuwlsenau 2.3
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Knowledge Extraction Using Self-Organizing Map u@]w
File Knowledge Extraction  Help ]

Knowledge Extraction Using Self-Organizing Map
{(KESOM)

— Load cormplete

Databases name : breast_cancer
fizd
Murnber of Attributes g %
e
[=1
Murnber of Class 2 5
_=
£
=
Nutnber of Instances 699 =

1 2

Class
Mumber of raves in each class

Mext: KESOh

Mwisznau 2.3 datNmsudmNeazidsazasgiudayalsanziaeum

ANy Next: KESOM tiauhgzunaumsanannuiloglaumunmsia
NANBY MINNUTENBY 2.4
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Knowledge Extraction Using Self-Organizing Map u@w
File Help ™

Knowledge Extraction Using Self-Organizing Map
{KESOM)

— Result
[
[ Part 1 : Self-Crganizing Map Process ]
[ Part 2 : Component Plane and Label Analysis ]
[ Fart 3 : Feature Extraction Process ]
[ Part 4 : Generated Knowledoe Based ]
]

mwlsenau .4 auaaumsanannuilogldununmsiangaias

NNNNUUASNYY Part 1 : Self-Organizing Map Process tNBNAITI0NGH
doyaloaldismsununmsianguias Zuaawsuaaslaasmwisznau o.5
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Figure 1: Map name: SOM 06-Mar-2007 E]@
File Edit “iew Insert Toolz Deskiop ‘Window Help N
DEedE | R0 08 =50
clurnp_thick cell_size cell_shape
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Figure 2: Map name: SOM 06-Mar-2007 E]@
u
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ﬁ’ﬂlﬂiﬁlﬂamaaﬂﬂu Part 2 : Component Plane and Label Analysis gy
aunaumsmnaniidululdannige uaaldagemwisznau 2.6

) Knowledge Extraction Using Self-Organizing Map
File  Help A

Knowledge Extraction Using Self-Organizing Map
{(KESOM)

— Resutt
[ Date: 22-Mar-2007 =
Database MName = breast_cancer =

[ Part 1 : Self-Organizing Map Process ] | Part 2: Componert Plane and Label Analysis

| The most possible class for each attribute. ...

[ Part 2: Component Plane and Label Analysis ]

color_value 101 of attribute 1 is class 2 =183

color_walue 102 of sttribute 1 iz class 2 =148

[ Part 3 : Feature Extraction Pracess ]

color_walue 103 of sttribute 1 iz class 2 =119

[ Part 4 : Generated Knowledge Bazed ] color_value 104 of attribute 1 is class 1 =15

color_walue 105 of attribute 1 is class 1 =40
color_walue 106 of attribute 1 iz clazs 1 =163

color_walue 101 of sttribute 2 is class 2 = 445

Y VR SV I P Y S T OO WU Y T .1

MWUsznau 2.6 msmmjuﬁtﬂulﬂlﬁ'

GiBQWﬂﬂ’uiﬁlﬂaﬂtaaﬂﬂN Part 3 : Feature Extraction Process Lun5¥a2
wlsihifienanugndessnnnige wazmiaundmulsehilidenuday ssnwdsznay
.7



) Knowledge Extraction Using Self-Organizing Map

File  Help

Knowledge Extraction Using Self-Organizing Map

[

Part 1 : Self-Crganizing Map Process

]

[ Part 2 : Component Plane and Label Analysis ]

Part 3 : Feature Extraction Process

[

Part 4 : Generated Knowledge Based

]

(KESOM)

— Result

Part 3: Feature Extraction Process

Accuracy from each dimension.......
- Accuracy of x1 is 60.4
- &ccuracy of x2 is 92.4
- Accuracy of x3 s 908
- Accuracy of x4 is 858
- Accuracy of x5is 896
- &ccuracy of x6 is 89.4
- Accuracy of x7 is 77 .4
- Accuracy of x8is 896
- Accuracy of 8 is 76.3

Mazirmum accuracy from each dimension
- Maimurm accuracy is 92.4 of x2

Accepted accuracy value.......
- Accepted accuracy = 87 .4

Date: 22-Mar-2007

Database Mame = breast_cancer

~
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T
=

MuUsznau 2.7 MIMmuUsnimManNNgnaBNNNga

unaugarneliadanidantls Part 4 : Generated Knowledge Based 1y

maanaanuinagluglaaingmll dsmwdsznau 2.8
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File  Help

Knowledge Extraction Using Self-Organizing Map

l Part 1 : Self-Crganizing Map Process

]

l Part 2 : Component Plane and Label Analysis ]

l Part 3 : Feature Extraction Process

]

[ Part 4 : Generated Knowledge Based

]

(KESOM)

— Result

CEX

Diate: 22-War-2007
Databasze Mame = breast_cancer

Part 4 : Generated Knowledge Based

R1: If unifarmity of cell size = 3 then malighant else benigh
Accuracy 92.4|

mwisznau 2.8 ngmluiilannmsanaanuian KESOM

v v o va a Y a o« '
ﬂr]ﬂaQﬂjiaﬂﬂﬂj’]NEﬂa%lugﬂﬂaquaﬂjﬂjﬁiiu%’]ﬁ IﬁﬂaﬂLaaﬂﬂN

Knowledge Extraction from Self-Organizing Map Using Minimization Entropy Principle

Algorithm  (KESOM_MEP)  aztingninasnanmsanaanaizeesnedayaiioeau

ennulisunsy aamwilsenay 2.9
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[-)] Knowledge Extraction from Self-Organizing Map Using Minimization Entropy Principle l._]lE]w

Knowledge Extraction from Self-Organizing Map Using

Minimization Entropy Principle (KESOM_MEP)

knowledge extraction from self-organizing map using membership function
fram the minimization entropy principle algorithm to build linguistic term.

The rough set theory was used in the rule extraction process for the minimum
number of rules. The rules were in the form of linguistic “it-then” rule that user
can understand easily.

mwisznau 2.9 Tdsunsumsanaanusnnunuimsinnguealasly
wanidulnsiaign (KESOM_MEP)

P Y v P @ ' Yy o a9

BudumMsanaanNiNIukunmMsTanguatlealduanidulnsiadige
lalasadndn OK  asimslvaaluddayadnglusunsy wasanniu aantn Next:
KESOM_MEP ilauNgeuanaumsananiug eeumwilsenay 2.10
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Knowledge Extraction from Self-Organizing Map Using Minimization Entropy Principle

File Help

Knowledge Extraction from Self-Organizing Map using
Minimization Entropy Principle (KESOM_MEP)

— Result

BEX

[

Part 1 : Self-Organizing Map Process

]

[

Part 2 : Minimization Entropy Principle Algorithim

]

[

Part 3 : Creating Fuzzy Set

]

[ Part 4 : Creating Linguistic Term Using Membership Function ]

[

Part 5 : Knowvledge Extraction Using Rough Set

]

MwUsENaY 2.10 JuUABUMIANAANNINNUNUTMIIangualasTd

[ < A o'
nantdulnsiadige

NNNNUUASNYY Part 1 : Self-Organizing Map Process tNBNAISI0NGH

v Yn A @ ' = v g v o ' &
ﬂﬂﬂﬁiﬂﬂi‘lﬂﬁﬂﬁ‘i‘ﬂENLLNuV]ﬂ’]%"“\]G]ﬂQNLBQ ‘ZNI’AIaaWﬁLLﬂﬂﬁlﬂﬂﬁﬂWWﬂiﬁiﬂa‘U 2.5 9NNUU

°lﬁ'ﬂ§m§anﬂu Part 2 : Minimization Entropy Principle Algorithm Fauduunaunsm

potential threshold point ¥3830UUNYBYA AuMNUsznau 2.11




J Knowledge Extraction from Self-Organizing Map Using Minimization Entropy Principle

File Help

Knowledge Extraction from Self-Organizing Map using
Minimization Entropy Principle (KESOM_MEP)

[ Part 1 ; Self-Organizing Map Process ]

[ Part 2 : Minimization Entropy Principle Algorithim ]

[ Part 3 : Creating Fuzzy Set ]

[ Part 4 : Cresting Linguistic Term Using Membership Function ]

[ Part 5 Knowledge Extraction Using Rough Set ]

— Resutt
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| Date: 22-Mar-2007
;Part 2 Minimization Extropy Principle Algorthm

- member_list of attribute 1 is
415
315

- tnetnber_list of attribute 2=
255
385
9135

- member_list of atiribute Jis:
285
425
9.05

- member_list of attribute 4 s
215
315

Databasze Mame = breast_cancer

i

MWUszNaU 2.11 JUABUNTW potential threshold point

WAIINUUAINLEDNTN Part 3 : Creating Fuzzy Set Fulutiunaumsas

WHBBOUDLNDULBANN potential threshold point AIMNWUITENAU 2.12

m Fimure 7

Fds Gt View ntel Todls Deskion Vdndow Help
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e
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14
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=
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1 1_Tgrml
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naf-
0E
U4
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Deqres of membershp

T 1 T T e

'
=
6

MNUSENDU 2.12 NIHBALBLLNDNLLG
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ﬁlﬂlﬂiﬁ'ﬂamaaﬂﬂu Part 4 : Creating Linguistic Term Using Membership
. P2 v a v U & a & v v
Function taaiamanmmassnndlagldiadduanituangn wastuaaugameli
Aantu Part 5 : Knowledge Extraction Using Rought Set Fufluzunaumsannanuzlos
v = 2] van v o P2 val o v
Tdngufsiue Fangenuiilauaaaasmulsznau 2.13 Fnganusneansuld da ng
ANNIMFIINHIFNNMIUTN x,

) Knowledge Extraction from Self-Organizing Map Using Minimization Entropy Principle

File Help S

Knowledge Extraction from Self-Organizing Map using
Minimization Entropy Principle (KESOM_MEP)

— Result
i Date: 22-har-2007 ]
| Database MNatne = breast_cancer
|Part 5 Knowledge Extraction Using Rough Set

[ Part 1 : Self-Organizing Map Process ] Fules and Accuracies

- &tribute 1

[ Part 2 : Minimization Entropy Principle Slgarithim ] Lower Approximation with Certainty Value

[ Part 3 : Creating Fuzzy Set ] Upper Approximation with Certainty “alue
R1:If x1 =termE then class 1.
Certainty Value =77 8

[ Part 4 : Creating Linguistic Term Using Membership Function ]

Total Accuracy © 30.0

[ Part 5 : Knowledge Extraction Using Rough Set ] _ ittribute 3 -

Lowver Approximation with Certainty Y alue
Rl If x2 =termC then class 1.
Certainty “alue = 100.0

Upper Approximation with Certainty Yalue
S B B O P e P

MWUszNBU 2.13 NYMEEIINHATLaNNIaNaA1N KESOM_MEP



