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ABSTRACT

This project is Data mining system using Fuzzy Neural Network which learn from data
set. This algorithm use non adaptive learning and extract fuzzy rule for represent relation
between input data and result rule from Fuzzy Neural Network. The pattern of rules is IF-THEN
rule-based form which the human can be understood.Fuzzy Neural Network is multi-layer
perceptron. There are 5 layer for Fuzzy Neural Network learning :Input Layer,Condition
layer,Rule layer,Action element layer and Qutput layer.After learning process use rule extraction

algorithm from model.
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2.3 Wadaedn (Fuzzy Logic)
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"""" optional connection

31]*?; 2.7 Tﬂiaﬁ%’nmmTﬂiq‘u'wﬂizmmﬁummuﬂmfﬁﬁm%’unqﬁmc?féqe’\'u 209:
R1:IF x1 is A1 (DI1,1) and x2 is B1 (DI2,1) THEN y is C1 (CF1);
R2:IF x1 is A2 (DI1,2) and x2 is B2 (DI2,2) THEN y is C2 (CF2),
tije DI fie 32AUYIANUTIAY (Degree of Importance)

s 4 o
ay CF ﬁil mﬂﬂiznaummﬁauu (Confidence factors)
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If x= g then Actci =1 (2.1)
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Awyr =18 x Act + aAw, (2.6)

4 4 1w a % @ >
(e tile 71 WusarmaiFoui uay @ Wumdulsz@ng luamdy (Momentum coefficient)
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If W: + Wy < Partitiony . then Wy = Partitiony
Else If W( + W(+1 > Partitionk+1 then W[+1 = Partitionk+1
Else Wt+1 = Wt =] Wt+1 (2.8)

Membership degree
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If y =a; , then d*=1 (2.9)
8 = f(Net®) x E* = Act’(l1 = Act®) x (d* - Act’) (2.10)
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Rule I: IF x1 is Ali (DI1i) and x2 is A2i(DI2i) and . . . and xk is Aki(DIki), THEN y is Bi (CFi)
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v ] v
o marulminvesnsiyeurevestuveng szgaimuaiiiua ludiuay
v
4. myanangiladuinisavengaiaaaimin (Extracting simple fuzzy rule from
] (1 ¥
the set of weighted rules) Amamfirueulyande 3 swgminn@ouilungiiinua Tay

E4 [l ]
dauilezldmsiFourouuy AND Asdiedaningiin 2.21

RI: [sn(o.s)mc(omccusmam*m,
R2: [SH(0.ST)&RC(042)&CC(1.44)](2:19) > DA;
R3: [SL(1.47)RB(1.84)CB(2.60)}(3.28) > DD;

R4: [SL(1.39)RB(1.05)CB(1.71)](2.28) -> DD:

RS: [SL(1L.18)RB(0.9)CB(1:90)](1.89) > DD;-

RS: [SL(O95RB(0.35)CB(1 48)](1.54) > DD;

R7: [SL{0.65)RB(0.63)CB(1.171(1.29) <~ DD

[ Ed .
g1 2.1 weasduvesngadnanaldvinnsGoud

1
S

v 3
5. ajUngaanhminAsAy (Aggregating the initial weighted rules) MNNQNHDI
v

v ¥

o o 9

o y ~ 1 A ] o 2A A o 1 TR I
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v E4
e v

vmin sxgnagilsau idlungdedor Tassndedwamnsaalng ladail

L]

R1: SH(1.2) AND RG(1) AND CG(2.5) -> DA
R2: SL(1.1) AND RB(1) AND CB(1.8) ->DD
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3.1.3 aUMSIAIENAIUUDTIa89 (Prepare Model)
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3.2 MI918RIMINNUYBIIZUUMEEIBNIDA

3.21 qmﬂa‘lﬂazumu (Use Case Diagram)
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M3 3.2 Metuoyanalaesunsuues Prepare Model

gawna Prepare Model
@ o & =) 9 o °
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A o =1 o ) o ° = v
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Actor User, Create Model
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¢ & O Y 4 ¥y a g
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Jwazdun LAlFnuhmsmToudeyaiz 1 lumsGou

2. lghnmssamseionInseadiavesdeya

M13190 3.3 Mefunsgana’laszunsuusa Create Model

gawne Create Model
o o A o
Tagiszaan ied iU 1anIIndeya
& o o v ° A = 9y
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A13190 3.4 MeFueganalaszunsuyes Learming

gawne Learning
[ Jd A o = vy °
agiszaan (WBNINITI58U VDU LIIA0Y
A o g o v ° o o Py y 9
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Actor Create Model
BUNA yadoya
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gawna Using Model
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M3191 3.6 Mefusymnalaszunsuves Bxtract Rule

gawne Extract Rule
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322 g laesuniu (Sequence Diagram)
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® Aad Model (Hunaanuansvazidoavesd L1

Model_FuNN

-Qscala : Integer
&gain : Double
&threshald : Double
&mc : Double

earnrate : Double

ow : Integer
&resultField : String
&field : String]]
&tdata : DataTable
&convar : ConnectVar
&2Member : Hashtable
&h5Member : ArrayList
&lnitMember : MemberShip
&yresult : Hashtable
&niv2 : Hashtable
&datalv2 : ArrayList
&nh3 : Hashtable
%datalva : ArrayList
&niv4 : Hashtable
& datalv4 : AmrayList
&nhs : Hashtable
&datals : ArrayList
&weightivd - ArrayList
%ighﬂﬁ : ArrayList
&error : Double
&mse : Double
&retString : String[]
&ruleset : ArrayList

OModel_FuNN()
QResultField() : String
®Scale() : Integer
9Tdata() : DataTable
SRuleSet() : ArrayList
SetConnectVar(canvar : ConnectVar) : Vaid
CreateMadel() : Void
®ModelLearning() : Void
Classify() : DataTahle
TestModel(testData : DataTable) : DataTable
&PLeaming() : Void
ompareResult(mclass : String, datalvs : ArrayList) : Void
repareMadel() : Void
repareLevel2(lingSet : ArrayList) : Void
SPrepareLevel5(ling : String) : Void
®PrepareResult(al_result : ArayList, resultfield : String) : Void
SPrepareError() : Void
®pPrepareClassify(v2 : HashTable, nodelv2 : HashTable, nodeh3 : HashTable, nodelvd : HashTable, nodelvs : HashTable, field : String[]) : DataTable
[2(data : Hashtable) : ArrayList
EPLevel3(datahv : ArrayList) : ArrayList
eLevaM(datalvEl : Arraylist) : ArrayList
evel5(datalvd : Arraylist) : ArrayList
‘gﬂError(mdass : String, datahé : ArrayLisf) : Double
&PBLevel5(mclass : String) : Void
Leveld() : Void
Leveld() : Void
Level2() : Void

311 3.5 A0 1d Model_FuNN
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4 d o a
® Aad MemberShip (unmaideyavesilensumnin

MemberShip

Bycount © Integer
&min : Double
&max : Double
&fieldname : String
&member : Member(]

OMembership(totalmem : Integer)
QFieldname() : String

SMin() : Double

OMax() : Double

SCount() : Integer
OsetMember(name : String[], min : Double[], max : Double(], mid : Double(], partition : Double) : Void
SgetMember(index : Integer) : Member

SgetMember{name : String) : Member
Qupdate(mid : Double, name : String) : Void
Supdate(mid : Double, index ; Integer) : Void

j‘ll'?l 3.6 A1 MemberShip

® Aa1e Member WuamI@AUA AT

Mamber

%in: Double

&mid : Double

ax : Double
&patitionMax : Double
&patitionMin : Double
ame : String

OMin{) : Double
OMid() : Double
®Max() ; Double
QpatitionMin() : Double
QP atitionMax() - Double
¥Name() : Double

31]7“! 3.7 a1 Member



] 9y .
® aaa nodelv2 iunaiafiuansdeswazdsave Inualusun 2

nodel2

Meid : String
&jinput : Double
&flabel : String
&act : Double
&error : Double
&prevW : Double
&weight : ArrayList

Onodelv2(field : String)

QField( : String

Qnput() : String

QFlabe) : String

SAct() : Double

QEmor() : Double

SPenW() : Double

Weight() : Double

DActivation(iv2 : MemberShip) : Void
QActivation2(w2 : MemberShip) : Void
VsetError(weight : ArrayList, error : ArrayList) : Double

31]‘?1 3.8 AT nodelv2

' 9y '
® Aa1d nodelv3 Wuaaianuaasnesvazidvaves Inualusun 3

nodel3

Might : ArrayList
&input ; ArrayList
&net : Double
&act : Double
%gain : Double
&ermor : Double
&perW : ArrayList

in : Integer

ax : Integer

®node3(inputnum : Integer, scale : Integer, gain : Double)
ONet() : Double
QAct() : Double
QErmor() : Double
SPenW() : ArrayList
SWeight() : ArrayList
QActive(data : ArrayList) : Void
ENetinput() : Double
&PActivation() : Double
VsetError(weight : ArrayList, error : ArrayList) : Double

317 3.9 Aad nodelv3
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® Aa1d nodelv4 Hunaranuaasteswazidoaves Ivualusud 4

nodelv4

ight : ArrayList
&input ; ArrayList
&net : Double
&act : Double
gsf : Double

ain : Double
&serror : Double
%petvw: Array List
&fabel ; String

ax : Integer

in: Integer

®nodelvd(inputnum: Integer, scale : Integer, gain : Double)
ONet() : Double

QAct() : Double

Def() : Double

QError() : Double

OPerWW() : ArrayList

OwWeight() : ArrayList
QActive(data : ArrayList) : Void
& Netinput() : Double

'Activation() : Double
setEror(vd : ArrayLisf) : Double

317 3.10 A2 1d nodelv4

= = a > o
® AQ{d nodelvs Lﬂuﬂmﬂmmmmswastﬂﬁﬂfuaﬂnuﬂ1u‘1suﬂ 3

nodeks

&memberindex - Integer
&member : MemberShip
&weight : Arraylist
&fabel : ArrayList
&input : ArayList

&net : Double

&act : Double
&prevW : Double

Qnodehb(inputnum : Integer, scale : Integer, W5member : MemberShip)

Sweight() : ArayList

ONet() : Double

QAct() : Double

OMemberindex() : Integer

OMember() : MemberShip

SFlabel() : String

®PerwV() : Double

OActive(data : ArrayList) : Void
EPNetinput() : Double
@Activation() : Double
& getWeight(iact : Double) : String

317 3.11 AO1dl nodelvs
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Rule

&antecedent : ArrayList
Q)conclusion . ArrayList

®Rule()
®Antecedent()
®Canclusion()

31 3.12 Aanal Rule

® A Antecedent (HunmaiiuaasiesvaziBuavosdnnilung

Antecedent
&index : Integer
&field : String
&label : String
&weight : Double

@Antecedent()
®index ()
OField()

S abel()
SWeight)

31" 3.13 Ao a Antecedent

® Aaa Conclusion ifunataaastias wazdvavesdIunlung

Conclusion
&index : Integer
&jfield : String
&label : String
&weight : Double

®Conclusian()
®lndex()
SField(

L abel()
SWeight()

31]‘71 3.14 aa1a Conclusion



30

v o d n’: {1 [ 4
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20aNd

Antecedent nodeh3
Member
n n
nodelv2 n
has has
e n 1 has has
1 1
Rule s Model_FuNN | 1 3 !
n MemberShip
1 1 1 has
has 1
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1 | nodeivs | 1
n n
Conclusion nodek4
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o a v d
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Fnn_ModelField

[~ 4 3 °
iy Taseadedoyan1dluns Leaming uuuiines
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31

Field Name Type Description Key
MD_ID int THAVDAUUUTIADY PK
MD_Name char(50) | ¥ovewusiaea
MD_Desc char(255) | dm$uldDescription A1 azdua
MD_ER float AN NUAANAIAYDAULULI1a04 (Error)

MD_LR float 8n31M3130UV0UU1a09 (Learn Rate)
MD_MC float mdulszEnt limusuvewuiiasa
(Momentum coefficient)
MD_GF float A1eeA32nNeUNII VeI (gain factor)
MD_TH float Ans ¥ 1aanvoaluy§1a84 (Threshold)
MD_TargetField | char(100) | FoRaduosnadny
ﬂ]ﬂ»ﬁd; 3.9 #1919 Fnn_MemberShip
Field Name Type Description Key
D_ID int THAYDUVUTIADY PK,
FK
MS_ID int sHaveslendumngn PK
MS_FieldName | char(100) | Harvesilenduaunsn
MS_Count int IUIUANIFN
MS_Min float mmgavosiledFuainin
MS_Max float Agegavesilenduaingn
msnﬁ 3.10 71319 Fnn_Member
Field Name Type Description Key
MD_ID int TUAUDUUTIADY PK,
FK
MS_ID int sHavesflansuaingn PK,
FK




A13190 3.10 (AIB)

32

Field Name Type Description Key
MB_ID int THAVDIAUIFN PK
MB_Name char(100) | Fedaulsnmvesandn
MB_Min float mdgavesmndn
MB_Mid float AINANYBINNFA
MB_Max float ANGRYAYOITINFN
MB_PatitionMin | float 11 Patition ﬁﬁ‘lﬁq f
MB_PatitionMax | float fl1 Patation ﬁi‘(dﬁq f
miN‘I"i 3.11 @139 Fnn_Nodelv2

Field Name Type Description Key

PK,
D_ID int shavedlnua FK
N2_ID char(10) | @ruveslvua PK
N2_FieldName | char(100) | #oTasvealnua
aafi 3.12 a9 Fnn_Node
Field Name Type Description Key
PK,
MD_ID int siaveslvua FK
ND_ID char(10) | s¥duoalnua PK
ND_Count int Snusdaimin
Aaf 313 a3 Fnn_Weight
Field Name Type Description Key
MD_ID int IAAUBAULLUIIADY PK,
FK
PK,
ND_ID char(10) | svidveslnua FK
WG_Se Int ddumidaaimin PK




A13197 3.13 (AB)

33

Field Name Type Description Key
WG_Weight float mdaniminveimsideude
Mafi 3.14 A3 Fnn_Rule
Field Name Type Description Key
MD_ID int TNAVOAUILVTIa0Y PK,
FK
RU_ID int INAYAVBING PK
RU_SEQ int ARLYBINYG PK
RU_Detail char(255) | ng
M9 3.15 @379 Fnn_ModelField
Field Name Type Description Key
MD_ID int THAYDIUUUTINDY PK,
FK
MF_Seq int S PK
MF _FieldName | char(100) | #eflaanlflumsadrsunsiana
M9 3.16 A3 Fnn_ Linguistic
Field Name Type Description Key
istic_Id int THaUBIAA U NI PK
Linguistic Type | int gadulinimn
msni’; 3.17 @134 Fon_ TableDesc
Field Name Type Description Key
TableName char(50) ‘ffﬂ Table PK
Scale int UIUNAL Y
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