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1. EmxArorg

H mapotoa epyacio eotdler oty enthuon npofAnudtowv tagivopunong Héow aoap®y GUCTNUATLY TUTOU
Takagi—Sugeno—Kang (TSK). H ta€wvéunon anotekel pia omd Tic BooixdTERES EQUPUOYES TNG UTONOYLO TIXAG
vonuoouvng, xadwg cuvdudlel oTolyela NoYIXAS, OTATIOTIXNAG Xt Unyavixng uddnong yio ™ Afdn anogdcewy
ue afefanotnra. To yovtéha TSK mpoopépouv éva euvéhxto mhalolo, 6To onolo 1 Yvoon avanoploTaton e T
noppn xavovewy tumou IF-THEN, eve 1) exnaldeuct Tov nopouéteny Unopel va yivel ue uBptdixoig alyopituoug
(Least Squares + Gradient Descent) 6nwe o anfis.
H epyaoia ywpelleton og d00 melpapatind cevdpla:
e Yevdeio 1: Egoppoyt oe éva anhd, younhic dwotaoiwotnrac dataset (Haberman), ye otdyo tn ov-
YXpLom Twv npoceyyicewv class-independent xou class-dependent Subtractive Clustering.
e Yevdpeio 2: Egapuoyn oc mo cOvieto mpdfinua talvounong pe dedopéva uhning diao TaotudTnag,
OmoU A&LOAOYOUVTOL TEYVIXEG TTPO-EMEEERYATIOC XAl ETUAOYHS YOROXTNELO TLXWYV.
Méow twv 8Yo oevaplwy egetdletan 1) Sladixacio exnaidevong, alloAdynong xa fehtioTonoinong evog acapoic
CUC THUATOC, XS X0 O TPOTOC UE TOV OTO(O 1) TUPUUETEOTOINOT EMNEEALEL TNV AMOBOCT), TNV EQUNVEVUCLUOTNTA
X0 TNV UTOAOYLO TIXT) TOAUTAOXOTNTA.

1.1. Iopadotéa

Ta nopadotéa tng epyaciog anotehodvTon amod:
e Trv mapoloo avapopd.
e Tov xatdhoyo source, pe tov xwoxa tng Matlab.
e To cOvdeouo ye To anovethplo mou TepEyel Tov xwdxa tng Matlab xadog xou autdv g avapopdc.

2. Y AOIOIHZH

It v vAomoinom axoloudinxe por xowr| poy| enelepyaciog xaL avaALoTG SEBOUEVLY, UE GTOYO TN PEYLOTN
ETOVOLYENOLHOTIOMNGT X OO UETAEY TV 800 aevapiwy. Luyxexpidéva, dnuoveyinxay aveldetnTtee cuVaETH-
OELg Yot

1. Tov daywploud twv dedopévev (split_ data).

2. Ty npo-eneepyaocia (preprocess_ data).

3. Trv allohbéynon tov anoteheoudtwy (evaluate_ classification).

4. Kou ) ovotnuatxy epgdvion/anodixevon yeopnudtwy (plot  results1, plot results2).

‘Etot, n extéheon xdie oevapiov mpayuatomoleiton autdvoua Y€ow Twv scripts scenariol.m xou scenario2.m,
T omolat suvToviCouy T TapaTdve oTddle. H Soun ot e€acpailet xoadopdtepo xmdxa, EUXOAGTERT CLVTAENON
xo TAREN OVOTOEAY WYLLOTNTA TWV ATOTEAECUATWY.

2.1.  Awywplopdc dedouévev — split_ data()

H ouvdptnon split_ data() ovahowfdvel va draywpioet to apyd dataset oe tpla untocUvoha: extaidevong, eAEY-
xou (validation) xaw Soxiunic (test). H dwadixaoio Bacileton o tuyaia devypotohndia pe xadopiopévo seed, dhote
T (Bl oUvola Vo umopolv va avamopoy Yol oe enoueves exteréoels. O Slaywpiopog elval 6 TpwUATOTOMNUEVOS,
WoTE N avahoyia TV XAICEWY Vo THpAUEVEL (Bl € OAAL TOL UTOCGUVORAL.


https://git.hoo2.net/hoo2/FuzzySystems/src/branch/master/Work%204
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2.2. Ilpo-eneZepyaoia dedouévwv — preprocess data()

H mpo-enelepyacia epapudleton yio va Bertiwdel n otodepdtnta tng exnaldeuong xou va e€iloopponniolv ol
TWES TWV EL06dWY. XT0 Thaloto Tng epyaciac emAEyInxe xavovixonolnon TUmou z-score, dSNAadH:

/ LTg — Mg
"E. pr—
g

(2

6moL f1; xau 0 elvon 0 Yécog xau 1 TuTx amdxhion xdie yapoxtneiotixol. H ouvdptnon preprocess  data()
eopuélel autouaTa TNV xovovixonoinon ota train/validation/test cUvoha xou emoTpépel Ta amopaitnTa oTo-
TIO TS YL TUYOV ETAVAPORY OTIC UPYIXES XALUAXES.

2.3.  AZwolbynon anoteleopdtwy — evaluate  classification()

H ouvdptnon evaluate classification() cuyxpiver tic tpoBAEPeic Tou HOVTEAOU PE TIC TEAYHUTIXES ETIXETES XOL
unoloy(let tic petpiée alohdynone (OA, PA, UA, k). Emniéov, mopdyel xou emotpépel Tn prtea olyy uomg.
H vhomoinon éywve dote va utootneilel onolovdrnote aprdud xAdoewy, eved Topéyel xou normalized exddoelc
TWV UETPXWY, DLEUXOADYOVTOC TN GLUYXELTXT avdhuoT UETAE) UOVTEAMVY.

2.4.  Anewédvion anoteheoudtoy

[t ypapixh mapoucioon twv anoteheoudtwy dnuovpyRdnxay ot cuvaptioel; plot_ resultsl() xou plot_ -
results2(), o omolec napdyouv xou arnodnxedouy autéuata dha Tor {nrodpeva ypaghuata xdle oevapiov. Kée
yedpnuo arnodnxelveton o vnoxatdhoyo (figures_scnl, figures_scn2) ye ouveny ovouatoloylo, MGTE Vo
OLEUXOADVETAL 1) EVOWOUATWOY Toug TNy avagopd. H oyedlaor tepthaufdvel urteeg olyyvong, xounbieg exmai-
0EVOTNG, CUVOPTHCELS CUUHETOY NG TTELY X0l UETA TNV EXTTOUBELOT), xadMdS Xl CUYXEVTEWTIXG Sworypdupata OA—kK
o Rules—Accuracy.

To enduevo TuRua ToEoLGIAlEL TO TEOTO GEVAPLO XaL Ta ATOTEAEGUATE To, eqopuolovTag T pedodohoyia Tou
TEEQLY PAPTIXE TAUPAUTAVE).

3. XENAPIO 1 — E®APMOI'H E AIIAO Dataset

To mpwTto GeVdpLo aopd TNV enthucT evog TEOBAAUATOC BUABLXAG TAELVOUNONG YENOHLOTOLOVTIC HOVTENX
TSK pe otadepée (singleton) e€6douc. Q¢ dataset ypnowwonoidnxe to Haberman’s Survival Dataset, To onofo
nephopfBdver 306 delyporta pe tees aprduntixée eloddous (nixio, €toc eyyelpnong, aprduds Aep@adévewy) xou
ulor BuadXY| ETIXETA TOL BNAGVEL av 0 acVeViC eMElNTE YLoL TOUASYLOTOV TEVTE €TN PETA TNV €Y YElpnom.

O otdyog elvon 1 exmaidevon xou a&lohdynon wovtéhwy TSK nou npoxintouv yéow Subtractive Clustering
(SC) 1600 oV class-independent 660 xou oty class-dependent mopahhayt, xoddg xou 1 BEEELYNOT TNS
eMiBPAOTNC TOU TUPAUUETEOU UXTIVIC Ty OTNV TOAUTAOXOTNTA X0 TNV ATOD0CT) TOU CUGC THUATOC.

3.1.  Iewopatiny dodixaatio

To oclvoho Bedopévev ywplotnxe otpwuatonoinuéva ot teio utoolvola (60 % train, 20 % validation, 20 %
test). H xavovixomoinon twv elo6dwv €yive Ue z-score, eved oL eTixétes napéuevay axépoies. o xde mode
(class-independent xou class-dependent) doxwdo tnxoy dVo Twég axtivag, r,={0.20,0.80}, dote va npoxiipouv
téooepa wovtéla cuvohxd. H exmaldevon npayuatonoinxe pe anfis yio 100 emoyég xan pe validation éieyyo
YLOL ATOQUYT| UTEREXTALBEVOTG.

Ou petpuxéc allohdynong mou yenowonotdnxay Hroy:
e Overall Accuracy (OA),

e Producer’s Accuracy (PA) xou User’s Accuracy (UA) avd xhdon,
® X 0 CLVTEAEC TG cLRPwViag £ Tou Cohen.
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3.2.  Anoteléopora

Mnteeg oOyyvone. To oydua 1 napoucidlel Ti¢ urteec olyyuone xau yio ta téooepo povtéla. Ka
otg 800 mpooeyyioelg, n anddoon Yy TV xAdom 1 ebvan otadepd uPniodTepn, YeYovog mou oyetileton Ye TNV
avicoppornio Tou dataset (773 % Odelypoata xhdone 1). H adZnomn tne oxtivag yetdver tov aprdud xavévewy xou
odnyel oc anholoTERO LOVTENL YWelg oNUaVTIXY anwheta oxplBelog.

Confusion — class-independent (r=0.20, rules=32) Confusion — class-independent (r=0.80, rules=3)

Predicted Class Predicted Class

Confusion — class-dependent (r=0.20, rules=51) Confusion — class-dependent (=0.80, rules=4)

True Class
True Class

2 1 2
Predicted Class Predicted Class

ByApo 11 Mrjroes ovyyvons pa dla ta povtéla (class-independent xar class-dependent, r,=0.20,0.80).

Mezpwxég PA/UA. To oyfua 2 anewxoviler tnv axpifBeiar napoywyol (PA) xou yehiot (UA) avd xhdon
yioo x80e povtéro. H avicopporio twv dedopévev odnyel oe younhdtepes twée PA/UA yio ) petodmgovoo
xhdon 2, »oT600 1 cuVOXT Tdom Tapouével oTadepn wetad Twv modes.
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YyxApa 2: PA (recall) xar UA (precision) avd xAdon ya dda ta poviéla.

KaunOAieg exnaidevong. O xoundheg exnaldevone tne Ewdvog 3 delyvouv tn alyxhion tou ANFIS yia
x&de mepintwon. T wixpd 14, to training error pndevileton ypryopo (UnepextoddeucT), eV Yiot UEYEAO g 1)
exmaidevor elvar o opaAr) xat To validation error otadeponoeitan younidtepa, delyvovtag xahltepn yevixeuon.

Learning Curve — cl (/=0.20, rules=32)
T

Learning Curve — class-independent (r=0.80, rules=3)
T T T T T
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08 Learning Curve — class-dependent (r=0.20, rules=51)
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Learning Curve — class-dependent (=0.80, rules=4)
T T T

SyxApna 3: Kaumidlec exmaldevone (training / validation

50
Epoch

error vs epoch) yia dla ta povréla.
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Yuvapthoeilg cuppuetoyne. Ta oyfuata 4 xo 5 anewoviler Tic MFs mpwv xou yetd tnv exnaideuon yio
Oho Tt povTéla. Ta uinpd rq, mapatneeitar utepBohxn enuxdhudn xaw TA00C xovOVLY- Yo UEYIAO T My dTERES
MFs xou mo oparéc petafdoelc. H yetoBorn tov MFEs emBefoumdvel T 600 T Teocupuoyy| TV TopouéTewy 6To
oUVOLO exTAOEVOTG.

MFs class-independent (r=0.20, run01.lass-independent,0.20,ules32)

Input 1 — BEFORE

1

Input 2 — BEFORE

Input 3 — BEFORE

P 11
08t V’"";\’\? \ ) 0.8 08t
M' /;'o i
0.4 ' /'V /';0$ /‘\ 0.4 0.4t
-3 2 -1 0 1 2 3 445 4 05 0 05 1 15 2 -2 0 2 4
1 Input 2 — AFTER 1. Input 3 — AFTER
08
06}
04}
\ 02}
-3 PR 0 1 2 » 3 1A5 4 05 0 05 1 15 2 % 0 2 4

MFs class-independent (r=0.80, run02.lass-independent,0.80,ules3)

Input 1 — BEFORE

Input 2 — BEFORE

Input 3 — BEFORE

r 7
08 0.8 0.8
0.6 0.6 0.6 [
0.4 0.4 0.4
0.2 0.2 0.2+
0 0 I I | 0 | | )
-3 -2 -1 0 1 2 3 -1.5 -1 -0.5 0 0.5 1 1.5 2 -2 0 2 4
1 Input 1 — AFTER 1 Input 2 — AFTER 1- Input 3 — AFTER
7
0.8 0.8 0.8
0.6 0.6 0.6
0.4 0.4 04}
0.2 0.2 0.2
0 0 0
-3 -2 -1 0 1 2 3 -1.5 -1 -0.5 0 0.5 1 1.5 2 -2 0 2 4

ExApa 4: Dvvaptioes ovupetoyrs (before/after) ya ta class-independent povtéla .
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MFs class-dependent (r=0.20, run03_lass-dependent,0.20,ules51)
Input 2 — BEFORE

Input 1 — BEFORE Input 3 — BEFORE

1 1r

INCOVRVAVIN\ -+ s WA
04l IRV AR A ‘ 04 04}

Input 2 — AFTER

AR AV (A AV
e AN
0.4 AL AR I 04 (V) WA A/ M

MFs class-dependent (r=0.80, run04 lass-dependent,0.80,ules4)
Input 1 — BEFORE Input 2 — BEFORE

1 1
0.8 /\ 0.8
0.6 0.6
0.4 0.4
0.2 0.2

0 0

-2 -1 1 2 3

-3 0 -1.5 -1 -0.5 0 0.5 1 1.5 2 -2 0 2 4 6 8
Input 3 — AFTER

1r

Input 3 — BEFORE

0.8+
0.6
0.4
0.2

Input 1 — AFTER

1 1 InputZV—AFTER‘ 1

0.8 /\ 0.8 0.8}

0.6 0.6 0.6 -

7

04 0.4 04

0.2+ 0.2 0.2+
0 0 | ‘ ‘ 0 ‘ ‘ |
-3 -2 -1 0 1 2 3 -1.5 -1 -0.5 0 0.5 1 1.5 2 -2 0 2 4 6 8

EyxApa 5: Dwvagthoes ovupetoyric (before/after) ya ta class-dependent poveéda.

Yuvolixég petpixég xou cvoyetioslg. To oyfua 6 napouvaidlel tnv OA xau k yio xdde povtéro, eved
T0 oyfua 7 Belyvel tn oyéon apduol xavévey — axpifBeloc. Hopatneeiton 6t N péyiom OA (= 73%) xou o
ulmidtepoc Kk mpoxUTTOLY oTal povtéha ue 7,=0.80 (3-4 xoavéveq), emPBefarhvovtag dTL 1 anholoTeLoT) dEV
HELWVEL TNV AmOdOO0T).

80

Overall Accuracy across models Kappa across models
T

S 2 > o
o & 0 &

&
e o

BxAua 6: Zvvodoeh OA xar ovvteleotic k pia dla ta poviélda.
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74 — Rules vs Accuracy

72

70

68

OA (%)

66 [—

62 —

60 | ! ! ! J
0 10 20 30 40 50 60

#Rules

Sxhua 72 Xydon apiduot xavovwy xar Overall Accuracy.

3.3.  Yuunepdouota

Yuvoilovrac:

e Ou TSK povteronowfoeic péow SC napelyov otadepr| Tavounom oxoun xol G avioOepoTo dEBOUEVAL.
e H al&nomn tou aprduol xavovwy dev Bedtiwoe onuavTixd TNy anodocr) ahhd Uelwoe TNV EPUNVELCLUOTNTO.
e H class-dependent exboyr 6ev uepelye ONUAVTIXG, LUTOBEXVIOVTAS ULXEY| DLOXELTOTNTA TWY XAACEWV.

O xaumiieg expdinong xan oo MFs delyvouv ouadt| exnaldevon ywpic actdieles.

To class-independent povtélo we r,=0.80 nopovcidlel tnv xahitepn Wwopponio puetalld oxplBelog,
AMAOTNTOC XA YEVIXEUOTC.

4. YENAPIO 2 — Dataset ME TUVHAH AIASTASIMOTHTA (Epileptic Seizure Recognition)

4.1.  Ieprypapy, xou {nroduevo

To deltepo oeVApPLO GTOYEVEL GTNY TAEWVOUNGCT EYXEQUAMXOY onudtwy EEG ot tévte xatnyopleg, 6to mAaioio
Tou mpoPhfuatoc Epileptic Seizure Recognition. e avtideon ye 1o amiodotepo meoBAnua Tou Xevdplou 1,
€00 ol Blo TdoELS TV BedOoPEVLY elval LPNAES xou oL xAdoelc TohuAndeic, xadotdvtas To €pyo alloAdYNoNG
ONUOVTIXE TUO ATOUTNTLXO.

O o71oy0¢ elvon 1 avdmtuén evog TSK-timou povtélou mou cuvoudlet:
o cmloyn yopoxtneioTixwy pe ReliefF,
e apyxonoinon xavévey yéow Subtractive Clustering (SC),

o xou exmaidevon pe VBELLXA wéBodo (gradient descent + least squares).

H Sbixacio emovokoudveton yior Bidpopous cuVBLACUOVS UXTIVOC CUCCOUATMIONG Tq Xl AELUUOU YopaXTneL-
otV Tou xpatovvton petd to ReliefF, ye otdyo tov eviomioud tou cuvduacuod mou tpocpépel Tov BEATIGTO
ouufiBooud petall oxpifeloc xou tohumhoxdtntoc (#Rules).

4.2. Ilpocéyyion xou pevodoloylo
[o v emdoyy Twv uneprapauéteny yenowonolinxe k—fold cross—validation, evéy 1 cuvolixy| duadixacio
auTtouatoolnxe TAHewS Uéoa and To script scenario2.m. H por| éxel we e€ng:

1. Awpdlovtar to dedopéva and 1o apycio epileptic_seizure_data.csv xou xatovéuovton oe train-
validation-test oc nococtd 60-20-20.
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2. T xdie cuvdovaoud Twy feature_grid xou radii_grid, exteieiton n dwodixacio k-fold CV. e xdie
fold eqapudéleton to ReliefF dote va emAeyoldv to TO ONUAVTIXG YUPAXTNEIC T, XA GTYN) CUVEYELN
npaypotonoteltan Subtractive Clustering avd xAdon (class—dependent).

3. Kataoxevdleton to apyxd FIS pe plo Gaussian MF avd cluster xou constant e£6douc (évac MF avd
XAVOVaL).

4. H exmaidevor yivetan Ohec tig emoyéc péow anfis(), ue validation set yia éAeyyo yevixevong.

5. Metd and xdde fold unoroyiletonw o Cohen’s Kk xou o apriude xavovey, wote va e€aydel o péooc 6pog
aVE GUVOLACUO TUPUUETEWY.

ITepropiopol extéreong. Auctuyde, péxpl TNS TapoLoNe, BeV XATAPERAUUE VoL TEEEOUUE TO GEVEQLO YLot
0 Péyoto apiud enoymv (100) xou pe 1o mApee grid oe xavévay tpocwnmixd yac uvroloyiot. [lopdra autd,
Topard€TOVUE To amoTEAEGUATA TOU AJPBae amd €va UxpOTERO TElpaol OTIOL TEEEOUE YLt

cfg.feature_grid = [5 8]; % instead of [6 8 11 15]
cfg.radii_grid = [0.5 0.75]; % instead of [0.25 0.50 0.75 1.00]
cfg.kfold = 3; % instead of 5

cfg.maxEpochs = 20; % instead of 100

Ané 1o grid-search npoéxule wec B€NTIoTO LOVTENO TO!
features =5, 1, =0.50, rules=6, k=0.23

TIOL TEOGPEREL IXAVOTIOLNTIXY LlooppoTior UETaE) axpifeiag xaL amAdTnToC.

4.3. Anoteléopato meLpdUATOC

AvoalAtnon vnepnopapétpwy (Grid Search). Xto YyAua 8 gaivovton tor anoteléopota tou grid—
search. H péorn T tou ouvtekeot] Kk moapopével xovtd oto 0.22-0.23 yia dhoug Toug cuvduaouolg, detyvo-
vTog 6TL To Yovtého elvon oyetnd otadepd. O aprdude xovovey yewdveton aoIntd pe adgnomn tou 14, Onwg

OVOUEVOTAV.

CV mean #Rules (K=3 folds)

CV mean Kappa (K=3 folds) T n
T
0226
10
= 5
0228
9
022 3
S
Py 8
g
02 §
8
7
0218
8 7
6
0216
L 5
075 0.50 075
SC radius r, SC radius r,

YxAuno 8: Grid search: péon wunh tov Cohen’s k (apwotepd) xar péoog apiuds xavdvwy (Sebid) ya xdde ovwdvaoud
TAQAUETOWY.

#Features (ReliefF)
#Features (ReliefF)

I
0.50

Andéddoor BérTioTou povtélov. H uftpa obyyuong tou BéATioTou poviéhou @aivetoar oTto Myrua 9.
Hapatneelton 6TL oL ¥Adoewg 3 xou 4 ovaryvewpeilovtow ye oyetixd udmir oxelBeia, eve n Khdon 1 cuyxevtpd-
vel g meploaotepeg Aaviaouévee mpofiédeic. H ouvohiny) axp(Belar elvan uétplo, ahAd xavomointixy yia To
ocuyxexpiuévo dataset.
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Confusion — best model (features=>5, r=0.50, rules=6)

True Class
w

3
Predicted Class

EyxApa 9: Mrtpa olyyvone ya to féltioro poveédo (features= 5, ro = 0.50, rules= 6).

KopnOAn expddnong. H xoauniin expddnone (Eyhua 10) nopouctdler otadioxy| pelexon tou opditotos
oe train xou validation set, ywplc onuovtixr amdxhior, YEYovog mou Bely Vel OTL TO LOVTEAO YEVIXEVEL XOAG XU
0ev unep-tpocapUOlETUL.

Learning Curve — best model , r=0.50)
17 T T T T T T T

Training Error
~ = = - Validation Error

1.165 |~

1.145 —

o 2 4 6 8 10 12 14 16 18 20
Epoch

ExAuwe 10: Kaumddes exuddnone (training € validation error) ya to féAnioro povtého.

ZUVARTACELG CLUAETOYNAG. 210 LyHua 11 aneixoviCovion oL GUVIETHGELS GUUHETOYAS Lol TOL TEVTE TILO
ONUAVTIXE YURUXTNELO TIX, TRV X0 UETA TNV exntaldeuot). Iapatneeiton ehaped tpocapuoyy| oto TAATN ot OTIC
Véoeig Twv Gaussian MF, yopic mapaudppomorn — xdtl mou delyvel xalf otadepdtnTal ToL HOVTEAOU.
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Input 1 — BEFORE

Input 2 — BEFORE

MFs — best model (features=5, r=0.50)

1

Input 3 — BEFORE

1

Input 4 — BEFORE

Input 5 — BEFORE

0.8 0.8 0.8 0.8 0.8
0.6 0.6 0.6 0.6 0.6
0.4 0.4 0.4 0.4 0.4
0.2 0.2 0.2 0.2 0.2
0 0 0 0 0
-0 -5 0 5 10 -10 -5 0 5 10 -10 -5 0 5 10 -10 -5 0 5 10 -10 -5 0 5 10
1 Input 1 — AFTER 1 Input 2 — AFTER 1 Input 3 — AFTER 1 Input 4 — AFTER 1 Input 5 — AFTER
0.8 0.8 0.8 0.8 0.8
0.6 0.6 0.6 0.6 0.6
0.4 0.4 0.4 0.4 0.4
0.2 0.2 0.2 0.2 0.2
0 0 0 0 0

Avdivon avd xAdom. O petpuéc axpifelac avd xhdom (Syua 12) Selyvouv xavoromuxy

-5 0 5

10

-10

-5 0 5

10

-10

-5 0 5

10

-10

-5 0 5 10

-10 -5 0 5 10

ExApa 11: MFs mow xat petd tny exnaidevon (PéAtioro poviédo, top—5 yapaxtnoiwotd).

anddoo yio

e Khdoeie 1 xan 3, eved oL undhoineg mapovotdlouvv youniotepee tiwéc PA xou UA. Autod elvan avopevouevo
AOYw avicopporniog Belyuotog xou emXahOPEWY GToL YU TNELC TIXA.

Arnédoon oo test set.

0.8 —

o
=
I

PA (Recall)
o

=

T

0.2

3
User's Accuracy (TEST)
T

Producer's Accuracy (TEST)
T

o o 4
IS o ©

UA (Precision)

o
N

1

2

3

4

YxApa 12: Producer’s (PA) xat User’s (UA) Accuracy avd »Adon oto test—set.

H olyxpion nporypotinddy ot npofhendpevony etxetdv (LyAua 13) delyver 6T

ol neptocotepes TEoPBAEYElC axoloutoly TN owaTh xAdon, av o Tapatneeitar «dépuBocy ol uetaBdoelc —
€vOeLr) meEPLOPIoUEVNC BLoxpLToTNTaC TwV clusters.
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Truth vs Prediction TES

b

e

\
1
|
1t
|
i
L
0 500 1000 1 500 2000 2500
Test sample index

Truth
- — - - Prediction

il

Class label
w

YxAue 13: Truth vs Prediction oto test-set (PéArioto povtéo).

Bdier ReliefF. Ta névte emheypéva yopaxtmnelotxd elyov moAd xovtwd Bden (Lyfua 14), yeyovée nou
delyveL OTL 1) TANEOPOEIA XUTAVEUETOL GYETIXA OUOLOUOPQI — BEV UTLAEYEL BNAABT EVal «XLPlIEY0Y YUEAXTNELO TIXO.

x10° ReliefF weights (top 5 features)

ReliefF weight
&
T

3
Selected feature index

Yo 14: Bdon twv emileyuévar yagaxtnoiotindy and to ReliefF (top=5).

4.4. Yuurepdoyata

To yewwyévo nelpapo emBeBardvel TN AELTOURYIXOTNTA TNG PONE Xl TwV cuvapthoewy. Iupd tov Teploplouévo
apriud emoy v, To oo TNUA xatdpUnaoe va emitiyel otodepd Kappa yUpw 6to 0.23, ue wokic 6 xavoveg xan mévte
yopoxtnetoTixd. H ouunepipopd tov yetoddv xou twv MFEs Selyvel cwoty| mpooapuoyy| xou xahy| yevixevon,
eve 1) Yelwor Tou aptduod xavovey pe adénor tng oxtivos emBeBotvel T YewpenTixT AVOUEVOUEVY) CUUTERLPORE
tou Subtractive Clustering.

Ye éva miipec melpapar (e 100+ emoyée xou extetapévo grid), avapévetoa tepoutépn Bedtinon oo otny Ty
TOU K 600 xaL 0T OTAIEPOTNTA TWV XAUTUAGY eXUdINoNC.
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5. Emaorox

Yy napoloa epyacior VAomotoope Wa ohoxhnpwpévn por) i TNy avamtuén xou afloddynon TSK-fuzzy
novtéhwv tagvounong ue yeron ANFIS. H pyedodoloyla xdhude oha ta 6Tddlor — amd TOV Loy mEloUd XL TNV
Tpoeneepyacio TV eBOUEVWY, UEYEL TNV ETLAOYT| YOLUXTNELO TIXWY, TNV EXTABEUCT) XL T1) CUYXELTIXT AVAALGT)
TWV AMOTEAECUATWV.

Y10 Xevdplo 1, emBeBoucyidnxe n onuaocio tne oxtivag CUCOHUETHONS Xou TNG o TEATHYXAS dpyxoroinong (class—
dependent 7 independent) w¢ npog Ty tooppomio eTald TohumhoxdtnTac xou oxpifetoc. To anoteléopora Hrov
otodepd, Ye oLVeTY| cupneptpopd Twv MESs xou TV peTpX®Y.

To mo anoutnuxd Xevdplo 2, 6mou cuvdudotnxe emhoyy| yapuxtnetoTixwy e ReliefF xou Sub. Clustering,
duoTolywe dev xatapépaue va To Teé€oupe Omwe Véhaue. Tlapdho autd mapatneinxe xol yevixeuon axdun
xoun Ue meploplopévo grid xon Alyeg emoyéq. Ilopd toug ypovixolc meploptopole, 1 CUVOMXT] CUUTERLPOEE TOU
UG TAUTOS NTaty a€lOTO T xou avadeEviEL Tn Buvaxy| Twv TSK—fuzzy yovtéhwv yia tavéuncn uhning ud-
otaone. H npocéyyion aut npoopépet pio o todepn xon enextdoiun Bdon yio uehhovtixy| épeuva o€ UeYahUTERNC
Ao Bedopéva.
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