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Title System development for diagnostic system Hard Disk manufacturing

by using Classification Tree
Student Ms. Vilai Manthavornsiri
Advisor Dr. Worapoj Kreesuradej
Level of Study Master of Science in Information Technology
Major Information Science
Academic Year 2001
ABSTRACT

Data Mining’s increased popularity in present is due partly to technological
improvements that permit faster, more effective analyses the data and can link to data from
database or other source.

In this project have studied Data mining in Classification tree techniques for developing
the diagnostic system for Hard Disk manufacturing. This system will use data from Hard disk
process to mining by using Classification tree and discover the useful information. This
information will help us to find the root cause of defective and problem in process so we can

improve the hard disk process to be more efficiency.
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Predictive Modeling
# Classification

# Value prediction

Database Segmentation
# Demographic clustering
# Neural clustering

Link Analysis
# Associations discovery
# Sequential pattern discovery

# Similar time sequence discovery /s

Deviation Detection

# Visualization

# Statistics
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L) J A 4 A o o A J J y
Badulusasnnifetu wemanuduiusszniunduussdeyamail
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® Deviation Detection
SluTumaiie1$matian1aada (Statistics) ung A3 TN (Visualization) &
Fugduuumsaqideyaldesnnlugluuunsuaawauuuns viln (graphic) un1sly
graph (34 Histograms Scatter plots ¥38 131 29nau woltidhlvine S lAdufiioned
110 s 1SudnasHn wenvini visudization Seeusavi 143 wdumaiinduq Tasldlu
miuermanaf I lugUuunvesas e Ao lmidhla1diedu
Statistics & 14hte M Fadenrmudanumienimnindedevsdoya mliinezgmi 11§

o ~ 4 (-3 . . 1 ' A
Tunszuaumssoudoya nievims Answsinah v Inmaih Data mining 1fin1miuye

P- 1 9 o
founioomiesls

DETERMINE
DATA SETS

' Y

BUILD
MODELS

DEVELOP
TRAINING
EXAMPLES

v

CLASSIFY NEW DATA
BASED ON THE MODELS
AND EXAMPLES

v

IDENTIFY
PATTERNS

51#1 3.3 NILVIUMTILUNATIAYDS Data mining 119 [Bhavani. 1998]

4" ) ) 9/ fA o & P o Y a 1 9
uaﬂmnmmazmﬂuﬂvaqmm"lnuuqmmmmmafm'nzmtmaaﬂaaﬁumqquﬂ%"’lﬂ

{ & o a . . 2 o
wasgaldi 3.3 Aflupluaainszurunmitemaiinyes Data mining 111 Hemsiienldgane
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R

\d o 3 A\ - A L L] o - )
Atuien Adstuegfuilefudug 8n Wy yejamnevesmaih dnvazvesdeyn siiaveds
I3 9 ‘!’d U o . . z o 9 £ d' -\ o
yo uazdnaudoyaiifiog lunsvh Data mining 1enssfiorsdesdimaoumaiinnsi d
4
manadu himanzaw
k4 Ao w ° ¥ a ° & ' Y - °
Sunsufiddguesnszuumaiunldegimstmuatinguussdoyaiiosm uaz
{ [ & ° o . . '
m3ad1e model Fmunzaufudoyn Fevevhinaveansih Data mining Idnaetngndos
Lag3aaBq  umMsin Data mining 81992 1ddeyandegiuuuvedeynunine udhinng
9/ P -] A v P [ H A o P
wwpvesdeyafinauls  dssdenaulodgduuuiiassfiugasjimunoniefasuiin

#oans

3.3 AUV YD4 Classification

=Y

e e a_ & e - N 4 /4
Classification Wumaiianiisves Data mining 1% Predictive modeling gudumaiinh
] y

Gundnetneiuiiu Supervised leaming Tasfinszuaumsiidszaounae 2 duseulvgq Ae

1. mM3Soud (Leamnjng)

Sumstiuenduusedeya (Training Data set ) Avzthwnhmsanulasly Sanedity

. . & o A o Y ar
84 classification ifievnsBeuitenmaadie Tuea (Model) Hezannsnefutetednume
9/ a e T ¥ & dv a v P * 9/ o
yoadoya Tdeusgegneladoyn i lueaiiselidnyusiinguussdeyagniinmisuenues
g 1
ponilu class 199 A28 Classification rule Wag class A class ﬁﬁnzﬁﬁnymsmmzﬂquﬁ
4 : , o5

amnsasyaglesnnd Feezihins mapping 910 attributed Tfunguiicunsaseyld

2. Manaaeudeyn (Testing data)

o A o ) : ] &
Test data 9zgminnidifteiadinnugndeees Classification rule Ngnadrunnndu
L 4 ] t 4

ABUMS learning TasanugndestiszifiudRersandi Classification rule fignad il annse
dnnifunqudeyaluaa 1dnsel

Classification Seanse ldmaitiauuudie1don wu

. . Ao ] 1 9 ﬂ 9 9
- Decision Tree HanuagmiutianguessdoyadiuTassadrauuduly
ﬂ o oy é/ A a ] Ay

- Neural Network ifuuvuassiadeiuive@ouuuunisiaiees nsediedssam
a o . . A 3 a 3
daiis3a (Biological Neural ) Tnsifhuyaveamsiousnsyssdunuaziotdym Tnsudazidy

A v . (] A & o ' A 4 1

mensidfeuds nisweight AAmils Heszgauliuhidafimugauigeluudazidunn lu

& -
JuppumsSous
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Classiﬁcatiox; Tree

S Taseadriuanmaegugtiuuverugiduly TaousnzResdildififann
msnadeUmemItalszian (Classification) ﬁﬂmﬂqmmuﬁiazlnuﬂ ( Leaves node ) 484
H1 fiflunguuedeyafigninnduannlszmuasdoyaiifled i 3.4 Aodaetuves
Classification Tree

Age < 25

Car Type in {sports}

High

High Low

jﬂﬁ 3.4 770819 Classification Tree

gmiuTnsesrniiidonld Data Mining Tavld Classification tree tHoIRINMANANANY
dsems fafi :
1. Shumadiaiiignalumsheniies deuSeufivufiu Classification Hyudun
2. s 18nmsth Classification tree T wAemsidlavesuyud
3. anwgndsaiudilumsinng (Predictive) wosdoyalinamigndsaiuiion wiewnadh
classification HULBW
4, mngfuaduaunang) (Very large database) uaz 81115019y highly dimensional 14
Sunpumseri Classification Tree SagnnsauatesAiiuaesdude
1.Tree building Srutunsumsad tree LLUNUUAIENS Top- Down TaeisuAuadta
PINRIUMLTINUBIAU (root node) td21Y algorithm Jumsdunsanesfmngaui
gafieeihimauan node sonduduls
2.Tree pruning Suduneuiorasanaey Tree Ardretuuusn Litdvnalngiuly

& { [ a A
Feordadgmiumsidhdedoyaiuandesumiiuly niedymises Overfitting 14
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Classification Tree 3} algorithm AN fiannsaidenldlumsade Tree Taofialiszuan

T H o H [-] A 1
detufnsnnslumsadn donmsiiamedNezdinisuan Node tWefiegady Tree 13

NANMS IUAS pruning

L Ao ] os a1 . . Y ::’
H#4UAIBYNVDIDANBATUAUBY Classification Tree AU

ID3 : Induction Decision Tree Husanedsufiwau11ny Quilan

C4.5 : Decision tree induction algorithm Sugrfiwaumnen D3 80 1ag Quilan
CART : Classification and regression trees

SLIQ : A Fast Scalable Classifier for data mining

SPRINT: A Scalable Parallel Classifier for data mining

RainForest : A Framework of Fast Decision Tree Construction of Large Dataset
CMP ; A Fast Decision Tree Classifier Using Multivariate Predictions

hod 3 ¥ 1 o - é 1
dmdylassnuRanssuuiidoniiss 148aneaty SLIQ #eenanirazidunves

sL1Q luundelal- 7
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‘nqn.ﬁ‘um Classification Tree Taald SLIQ

o @ ¥ { o a ~ o a. & ..
dmivInsseuiidonfis 196anedty SLIQ SuthidansdFuniielu Decision Tree

) ] v Wy Y . dd o . vlod ) 4
classifier ‘nmmmsmm‘lﬂmwgammbute Autludnay Numeric n5911U Categorical @4

" 9 ' [} a o a da o & -1
mean‘,mf]unquq DYNYALIU llﬁ&{]uﬂﬁﬂﬂﬁﬁﬂﬂi.lﬂ'ﬁﬂiﬂﬂi\uiﬂ\ﬁﬂ')'lﬂﬁ']al'Hﬂ'li

Uszananalteuisaldaulddudeyadauinn ildmnzdussuunimsvnodige

4.1 SLIQ (A Fast Scalable Classifier for Data Mining)

[< @ a { (] as y
sSLIQ Wudaneatunildeanaivetiefail

1.
2.

S

a [
AWITNIDITUNIVBY ALY Iy Numeric n3odu Categorical
1$matin Pre-sorting Tumssamsfudeyauuudany lugiewoinisadng Tree hld
vy ) @ A 3 3 ]

lideatinsdafuedoyanny aselulszurona Frvaanarlumsiseuiana

Y 0 a ' [ .
Tnssafumstansdoya Tnmsiumaidnvesmsuisdeyaesnilu Class list uag
Attribute list 44219 Index inganlumsdredadeiy dldesanvuavesdoyad
1¥lumsiszurana

& ad A 9 o 9 o v o ~ Y
Lﬂuﬂaﬂﬂaﬁu‘nmu15ﬂ1m1uﬂumanamu’auu1ﬂ"lﬂ IﬂﬂUQﬂQllﬂ')']llQﬂﬂﬂ\ﬁuﬂ'ﬁ

[ v vy o LY o aa o
NHIUADUYWGN T'I'ﬂ'ﬁﬂ"]il'15ﬂ1‘l$ﬂ1J53‘1J11711lﬂ15‘UU’]UW3’§I\1
< . - =] (] o 1
FunouUMed19 Classification Tree 99 SLIQ faansouisdeslaiuaesaiufio

Tree Building 118¢ Tree Pruning

. < o’: i 1
Tree Building fsznou ludedunoudons 2 diufle

1.
2.

msma 15 lums split ¥esudng Atribute uaz nisienmnangaluns Spilt

msunquussdoyasenviniu lasidsninainangalums Split

& o v dyd I o oy A o °
FINTTNINUYINTAT T ree un‘nztﬂmugﬂmm"lﬂwauq IUATSNIMUITONING

1 1y g g =) [y ) R & o A ' o ]
ll‘lJ\iﬂQll‘Uﬂy,ﬂ‘\’I'LI"lﬂﬂijiﬁlﬂ!;l‘mﬂtnﬂu‘ﬂNﬂil&l&ﬂﬁ%ﬂ’quﬂﬂﬂ‘] “-Ng’l]‘ﬂ 4.1 ADAIDYNDANDATY

Auaaenisiaulumsadia Tree
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MakeTree(Training Data T)
Partition(T);

Partition (Data S)
If (all points in S are in the same class) then return;
Evaluate splits for each attribute A
Use best split found to partition S into S1 and S2 ;
Partition (S1);

Partition (S2);
51t 4.1 d2edredanedTuluntsadi Tree [Mehta et.at. 1996]

t 4 [}
dmusanedsu SLIQ fisznisviafi 14 luns split vesudaz Attribute Tno 14
Gini Index Hudaianamansalums spiit $oya uaz SLIQ Haiins 1matia Pre-sorting
& [ 9 3 J 'Y u’: o ! LY A a 9
iedrulflszurana 18S9 fatuna lumslsswanadeziuegfumatini 15luns
¥
Sort 830
d’ A v 9 o ad a s
uenanii weilunsviadefifialunsdszuanaifasinannuannsalums
Budeyavesmizonii uaziive Iinaiinves Pre-sorting I Idedniiilszdninm o
W SLIQ fimsad efed (list) vosuday Attribute ¥83d03agaidons ( Training Set ) LoABON
o @ aa 2 a {4 4 . Y 3 3 & ]
nnfu wazdiddadd anilAadiaed Class list ududve Class voudazdoyn daluud
avBadezilsznoudas 2 daundne Ao Attribute Value 02 Index 1ng14 Index Wlud81984
[V . ¥ A 1 { - i . é .
8480 Attributes 19U wAZAI8N Class 71 ldvmsuondau 130 Class list &4 Class List 9
[} 1 4 1 4
SR Budumiaune node A199 UUTreed 28 uBAINT Attribute list Hermnsati1 Uy 131
Y o L Ayl o ' o A A‘
sadldddeyaiisnunauns deyadnniuds hideshinsdszuaana edunsiiy
=]
ﬂ'J'l'llﬁ'Jiuﬂ'ﬁﬂszll'JﬁNﬂ
{ Y (] { ° o . . 2
U7 42 dludred19ve e doyniiezrimivii Classification Tree Fa1lsznoud0 2
Attribute D 914 (Age) Uaz1lsELAMYB330 (Car Type) Il Class iuszAuvosanudoie:
- Qe é y L]
Fngiamguesgniuiimine Fnndeyaiisremnsothdeyauadailu Atribute list 14 2
list A® List U84 Age 11a¢ List Y84 Car Type Tne14 Class list Index f1ud28198498 4 Class list

wazdmiudoyafidiu Numeric ndsnniivhmsadaiiu Attribute list udasfennsodinis
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. 4
Sort Yeynusausns list 1¥ias Tneldimaiin Pre-sorting AevhimsiaGuadoyausiivenivine,

AeuMsUsEulana

Age Car Type Class
23 Family High

17 Sports High
43 Sports High

68 Family Low

32 Truck Low
20 Family High ’
51t 42 Faethedoyn

717 4.3 Wudredrevesdoyn ndaein nisade Attribute list 4ag Class list wazsins

. 3 A T = o .
Pre-sorting id1vesdayanglfi 42 Gaegudiinisdrededoyadanulnsld Class List

Index
Age Class List Car Class List Class Leaf
Index Type Index
17 2 Family 1 1| High | N1
20 6 Sports 2 2| High | N1
23 1 Sports 3 3| High | N1
32 5 Family 4 4| Low N1
43 3 Truck 5 5| Low N1
68 4 Family 6 6 | High | N1

5171 4.3 Avdremsade Attribute list a2 Class List
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42 MIUANNIYBY Tree
o o) - ] . c:; [ a Q’I‘ ) = J |
Tudmiumaiinlunmsidonsives Attibute Nezahmanannaiud ldinaemaiis Yusd

o o a 44
Nl 90NDOTY "Illﬁi)ﬂ1‘§~3‘1u

Numeric Attribute

msuanfsvesday TaenAfitieldt 3 55

i shmsuiseendly Range 194 High Medium uaz Low %38 [0,15K) , [15K,60K) ,
[60K,100K) , [100,....)

2.4 Thresholds shlasmitalumsuaniia 1w A <= a ung A > a FeezsihIimsuanis
wilveenitiu 2 agudiu Binary decision tete y

3 WnsmamnuduRusiFaduvesideyodn 9 ua"man‘lasmmnwagaaami‘lu
Range WiomsiniadiuBinary Wnn1gsmtuadiiusild

$m3USRBATL.SLIQ Ti9 191 Thresholds Tumsuania Tasszifonsniioglugy

WA <= v {0 v s naneds uennniidel§inainuss Pre-sorting Tumsmish Split 10s
fainy faiu Sunsuusnveimsthanifenstadssoyavesdoyayn Training miniiee’l
v el lddeyadieglugluee Vi, v2 V3. Va udaSahimamafiszihmsuania
Taodonesnansenitdoyayn Training Attegifiu (v, )2 sufudideyavionun o
1 Az sy 18 nsuanfeamn N-1 61

Categorical Attributes
] v ]
& S(A) 1u Set vasmfiiluluIues Categorical fariu split test Mudhu 1y 1¥ozaglu
4 « 4 o o d
see A € s e ' s Andudnuvesdudniiiiulyd(Possible Subset) ¥o4 Attribute

3 é 1 3 v
il 18 sfiaviaviua n ade 2°

51 4.4 dredamaumnc1veq Categorical
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EvaluateSplits()
For each attribute A do
Traverse attribute list of A
For each value v in the attribute list do
Find the corresponding entry in the class list , and
Hence the corresponding class and the leaf node (say 1)
Update the class histogram in the leaf |
If A is a numeric attribute then
Compute splitting index for test (A <=v ) for leaf'1
If A is a categorical attribute then
For each leaf of the tree do

Find subset of A with best Split

Ui 4.5 drpdndanedtunsuanie [Mehta etat. 1996]

L. & L Ai'ﬂlﬁ' 7 4
IEmadensifiafigalumsutingudeya
Y {a a . . &4 ! 9 a
Taovialalfifioy § 2 matiafie Information Gain FailuiEn1Fludansdty ID3uag
. r: r v« Al y
C4.5 102 Gini Index Baiiu3sh 19 ludanedty SLIQ #

Gini Index
Gini Index Hu3s 7 ldmamanien1dludanefitu CART, SLIQ tiag SPRINT lassn

13 L] t 4
Gini Index Wumsiasanuiidudstulumsuanns tasdaumsmssiiuaeil

GINI®) =1- 2, (G DT

]
=2 ¥

g Pj | t Ao DN MBaf Class j 11 node t

é J H o y r H 1 L A 1
Ferfidnnmsfiuanil smmnnfigaezeglugilves ( 1- 1/ No) Weusozdeya

W & ﬂ 1 A n’:’ ﬂ [ AW 1
ﬂi%%’lﬂm‘lﬂu‘luﬂﬂ‘] Class BHUUNTTUONINNITUANNILVUUUL umaqa‘n'lumﬂu'l%
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WK A g A 4 a A [] ' o ] o 1
fAnUsgNganaa 0 °1Nﬂzmﬂmmmaznqu%gagmwﬂaﬂﬂmnnuamwmim’lmmaz

A ' H M
Class Fuiusiisaulanniiqe

4 o ¥ ° ' . . &
Tumsnfl 4.1 LerAsdaBgIMfUIUA Gini Index v0390YA 4 JUluvLFaNNNdD

b4 ]
yavianaa 6 Yeyn udazuuuszneudae Class fiaule 2 Class fis C1 uaz €2

Class Group 1 Group 2 Group 4 Group 4
Cl 0 1 2 3
c2 6 5 4 3
1- 0/6) = (6/6)° | 1-(1/6)~(5/6) | 1-(2/6) ~(4/6)" | 1-(0/6)" - (6/6)’
Gini Index
0 0.278 0.44 0.5

19199 4.1 A9BE19NMIAIUIN Gini Index

Fredrnguusn Usgnoudas Class €2 sde@sadiau 6 deyn cansaagma
v & 24 ' &
doyaseniilu C1 = 0 ung C2 = 6 Ratfurh Gini Index = 1- (0/6)" - (6/6)' = 0 Fadluenaviiqn

mezduguounisudngudeyaves C1 uag C2 pannniusisdaiou
o e’l’ é -3 A T 1 A‘ o
Fatuidle Tnua P hinmsuaniseonidlu K nqu mgauamessmsuanisiannsah

} 3
msfan ldaserunmsdeansdl

k
GINLy =Y, ~GINIG)
i=1

A

$ruavvesdoyaii i

=)

.

Tadia o, fio
n1
nfie Suauvesdoyain p
P ] LY U a o e 1 ~ & a
11l# 4.6 AilludedmsuanisunsMsAIN Gini Index Tuusaznsdl Femsuaniis

9
TH1dunnoondiu 2 daudo N1 ag N2 uazudazauilseneudie 2 Class v C1 wag C2

)
Ak

A mfuinauainaieniian Gini Index finfiganfomsidengluuuiI¥e Gini Index #

¥y A
desiigalumsuani



(True?)

Yes No

Node N1 Node N2
N1|N2 N1 N2 N1 |[N2 N1|N2
Ci11014 Ci113 44 Cl| 41542 C1]|61}2
2610 21330 21440 21210
Gini=0.000 Gini=0.300 Gini=0.400 Gini=0.300

711 4.6 Frd1audAINIIR LI Gini Index voedayngUuvumefu

Class Histogram

SLIQ §s¥in1519 Class Histogram lumsifusianidvesdoyalundaz Class dmsy

] ] . 2 o 1 'Y . 3
uAagA1e Atribute Fadmiuaitudaiay Class Histogram flsziszaou 1lfae 61 Class

N [] 4
wozmanudvesdeyalu Class 1 uaduilu Categorical Attribute fozlinsifiud Attribute

e

3 o ) L ] © 1 . .
U 47 Adludaedams1d Class Histogram iy uiiefimsfimuismen Gini Index

Tunsuanneues SLIQ vesusazadiuly 14

Age | Index Class Leaf
17 2 1| High N1
20 6 2| High N1
23 1 3| High N1
32 5 4| Low N1
43 3 5| Low N1
68 4 6| High N1

51l 4.7 §210619m519 Class Histogram

Initial Histogram

L
R

H L
0 0
4 2

Evaluate split (age < 17)

Evaluate split (age <

\L

R

L
R

H

1

3

H

2)

3

1

HHP"WNQI"
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N3 Update Class list
A . dad 4 . .
@evmamaiiangalumauanisTaelde Gini Index uds Aezfims Update il
. v v
Class list tiie deaynfioglu Class list aunsaven Idvhmsudsdoyaiilulogludunislauda
VO3 Tree
d v : A a 44, "
7110 4.8 §luda0619m3 update AU Class list (ONMIUANTTNAT Age <=23 AAN

v ? ' t 4
# N1 Avzdeainms update Imildfiusigndesmumsuaniail

Age < 23
Age | Index Class | Leaf ,
17 . N L High | N2 d
20 6 2| High | N2 N3
23 1 3| High | N1
32 5- K J4| Low | N1
43 3 5| Low | N1 N3 (New value)
68 4 6| High | N2

31 4.8 uerAINTT Update class list

UpdateLabels()

For each attribute A used in a split de

Traverse attribute list of A

For each value v in the attribute list do
Find the corresponding entry in the class list (say €)
Find the new class ¢ to which v belongs by applying

The splitting test at node referenced from ¢

Update the class label foretoc

Update node referenced in e to the child corresponding to the class ¢

51l 4.9 AvaanedTu M3 Update Class list [Mehta et.at. 1996]
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FIMANMSYNIUYBINS Pruning UUY Cross Validation fifte ﬂzv‘hmn%ﬂm Accuracy
vou Inuafitlseneudas Sub Tree TuilovhnsiSouiious Accuracy 5$M319MIH Sub Tree
fums 1T Sub Tree uvy nulde Accuracy Aniifiu

Fotugimanud Accuracy yeams il Sub Tree Aindn1sil Sub Tree fagviims
Pruning @ Sub Tree Yol u,azﬁﬂsﬁ1n1sv‘i1°§1"lﬂt?aﬂ'[ﬂu§uMﬂﬁmmwmdﬁmuwm

Tree YUN3114 1% Sub Treefozne 1MiAAN1S Pruning

4.4 Mm3ia Accuracy
. -] Q' e YV 4' o @ \ . o L] J 9/
ANLIUE (Accuracy) HuRadgdi Idiludrlamanumaiuir lumsudisngudeya
. iy v ] e P { .
Tuewnn vie nqudeyai lildumsBouduideu dezdludeyafildlums Pruning ups
4 3 1o P
ventamarmiudives luaah 14
o " e A A 1 o 2 1A A ..
msTanrusiugr nsdindwenhiinnuuiuibs 90 % vesnasufidiu Positive
] 14 [
sample 81992 lsighdsain drdeyaiilsiifies 3-4 % ve4 Training data AT AU
arvmniuinldmauisngudeyanisinsanluynqandlulildvesdoya
Sensitivity iffumsiannuaunsaluniseadigduunves Positive sample luvsizi
epe s ' i £ [Y) v
Specificity iuaruamnsolunseadizalianives Negative sample #sfigasaanumsdhanig
t 4 ]
ii Ttf Precision umsinnlesiduvesinudeyaiinniteziiiu Positive sample udae

11?0‘] fiilu Positive sample

Sensitivity =t pos / Pos

Specificity =t _neg / Neg

Precision =t_pos / (t_pos + f pos )

Taofi  t_pos fim Suuvesmiidiusisveedoyn Positive
A o A - .
t neg fin S1uruvseifidiusieussdoyn Negative
A o v A [ ] o
£ pos fin Smvessfidhufisvesdoya Positive
Pos Ain $1uauvBIdBYA Positive

Neg D $1U2UVBIT0YD Negative
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2 . ; e e o s :
Famsfommen Sensitivity uag Specificity Hezihldisaunsahmamian
Accuracy W1as sumImsmen Accuracy szeglugdvesilelisufiua Sensitivity uassi

i 4
Specificity Aegun1s9 a1l

Accuracy = Sensitivity * Pos / (Pos + Neg) + Specificity * Neg ( Pos + Neg)

Tash  Pos fio $r1uruvosdoyn Positive

Neg fin $1umvssdoyn Negative

t 4 »
wenvniimdiennsavhmsSeuioy umanadwhluealafinowgndeluns
adeluna ndeyagaiRertu TasnsufSoufieusind Accuracy 114 TaoTunahiien

Accuracy gafieraainlinnugadeslunms Predict Avesdoyags
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9 o y o e’;‘ a 4
dmivlunnilendiuswazBuanavuavesssuunsinsEaniaungmsdeves
ASTLAIUMIHAR dnyaizmshauvesssuuiiszannsaiie 1 ldwasenun uaziima
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wuldgelumsdmszimamgueudeifatulunszuiumsndaasaan  dmiudeyah
¥ 4 v dy dy v 2 a < &
wldmeluszuuiinniundeyeit ldnnmsnaasugusmulunssuoumanin  Feluuniies
pannednyuz Inssafemshauvesszuunagswazdsansinuvesszuuh ldesnuuy

i
13 awilsenouuaaentneauesss Uy MINATBLISUL HaSHARINTNATBUTUUH

P
5.1 insealanlFlumMsNasZUY
o a d =1 = : yq 9 .
lumsianssuumilinsigimaungmsidovesnszuaumsnanil 1819 Microsoft
¥ ¥ ¥ v
Visual Basic §1M5UNISWAIMITSUUTINNA 11189910 Visual Basic 1iuinSeeilafinaniuu
ssuniins Windows tazidlunisWan Talsunsuuuy Visual Programming ¥ 1¥dwani
° [l =1 a.’: @ °
TNIRNBBALLUMITNINNYBITE UL IABgTEAINIAEIAGY  DANedIaINITanIng
Py 4‘! ° d'a 1 9 & Y dyd'y ~
@ouTdsunsuionismnunfadefiussuudeyn Database JUNNITAVITUUHNADIIMS

- ] 9}
ANNDIB1UBYNAN Database

5.2 UHININTVDAUVUITZVY

iiesmnegiuuerndindu  (Application)  #195uegitalunsessuniisaeluns
Sinsrevdoyaanlunszuaumsnanlussdns 1dveeamlugiiuuves Application 1w
web ifioannifiFluesdnsduswanann uadflfounammonmenoui Seiidedde
defimsn/Gountas wieyfurjeguvunsieusien vesszuy fwzaunsah’ld Tae
Aldusmsszun bidenhinsdfundoves lsfindosvesidszuues  uaziiodoimsdade
w3eldudoyanin Database f14hisududomswisdnyazmathauiifadesy Database
o Tavssuuufiesld web Server udananelunisdedeyan Database wiwhms
Yszanarafinsesdld uar AlduSmsfifies Web Browser uazdehfuszuuiinnes
(Network) v8USEm faunsavimsdhldusmsvesszunld Fuhldihowazazaindoms
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Client / User

Web Browser
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1 1Feb02 MACH 510 0 870 SNR > 345andF1> 795 and F1 <= 1785 and PROP_SYMMETRY <=15and €
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Accuracy : 89%

SNR > 34.5 and F1 > 795 and F1 <= 1785 and PROP_SYMMETRY > 1.5 and F1 > 935 and MAC <>MACH_561 —> 1

SNR > 34.5 and F1 > 795 and F1 <= 1785 and PROP_SYMMETRY > 1.5 and F1 > 935 and MAC = MACH_561 —>0

SNR > 34.5 and F1 > 795 and F1 <= 1785 and PROP_SYMMETRY <= 1.5 and SNR > 41.5 and RESISTANCE > 76.5 —> 1

SNR > 34.5 and F1 > 795 and F1 <= 1785 and PROP_SYMMETRY <= 1.5 and SNR > 41.5 and RESISTANCE <=76.5 —> 1

SNR > 34.5 and F1 > 795 and F1 <= 1785 and PROP_SYMMETRY <= 1.5 and SNR <= 41.5 and MAC <> MACH_625 —> 1

SNR > 34.5 and F1 > 795 and F1 <= 1785 and PROP_SYMMETRY <= 1.5 and SNR <=41.5 and MAC = MACH_625 —> 1

SNR > 34.5 and F1 <= 795 and RESISTANCE <= 65.5 and SNR > 41.5 and MAC <>MACH_613 and MAC <> MACH_626 —> 1

SNR > 34.5 and F1 <= 795 and RESISTANCE <=65.5 and SNR > 41.5 and MAC <> MACH_613 and MAC = MACH_626 —>0

" SNR> 34.5 and F1 <= 795 and RESISTANCE <~ 655 and SNR <= 41.5 and MAC <> MACH_552 and DATE_TIME <> 27-Jan-02—> 1
SNR > 34.5 and F1 <= 795 and RESISTANCE <= 65.5 and SNR <= 41.5 and MAC <> MACH_ 552 and DATE_TIME = 27-Jan-02 -0
SNR > 34.5 and F1 <= 795 and RESISTANCE <= 65.5 and SNR <= 41.5 and MAC = MACH 552 —> 1

SNR <=34.5 and VNOISE <= 45.5 and MAC <> MACH_600 and DATE_TIME < 27-Jan-02 and F1 <= 995 —> |

SNR <=34.5 and VNOISE <= 45.5 and MAC <> MACH 600 and DATE_TIME = 27-Jan-02 —>0

SNR > 34.5 and F1 <= 795 and RESISTANCE > 65.5 => 1

SNR <=34.5 and VNOISE <=45_5 and MAC = MACH_600 —> 0

SNR <=34.5 and VNOISE > 45.5 —> 0
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