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Evyoprotieg

210 onueio owto Ba NBeL va LYOPITTHCM OAOVG EKEIVOLG TTOV pE oTHPLEav
Kot pe fondnoay va 0AoKANPOG® TIG GTOVOEG OV GTO TUNO Mnyovik®v
[Mapaywync kot Atoiknong tov IToAvteyveiov Kpnnce.

Koatapyag, 0o 0ela va evyapiotiom Bepud tov . I'. Atoardkn, o omoiog pov

£0MGE TN OLVAUTOTNTA KOl TIG YVMGELS VO 0oXOANOGD Le TO TOAD evOlapEpoV

Béua e PipAoypagikng avaokomnong tov adapting neuro-fuzzy inference system
(ANFIS). H xaBodfynomn, n forfeto kat 1 vopovy tov Hrov KabopioTIKnG GNUAGTOG
YloL TNV EKTOVNON TNG OUTAMUOTIKNAG HOVL £PYACIOG KOl TNG TEPATOONG TOV GITOLODV
Hov.

Emiong evyapiotd ta pén g emrponng, Movotdkn Baoiln kot Toapapdkn Ztého,
yw T Pondea Ko to ¥pdvo mov diébecav, Yo TV avayveon kot T Peitioon g
gpyaciog avtg. Kabog kot 0Aovg Toug Kabnyntég Tov TUNUATOC, Yo TIG YVAGELS TOV
LLOV HETEPEPAY, KATA T1) SIUPKELD TOV GTOVODV LLOV.

Téhog, Ba NBeLa v EVYOPIGTAC® TNV OIKOYEVELL OV KOt OAOVS TOVG GIAOVG LLOV.

Hepidnyn

H mpoxeipevn dumlopatikny epyocios KOTOTAVETOL LLE TO TPOGOUPUOGTIKO VEVLPO-
acoQéc ovotnua acapovg cvumepacpod (ANFIS) kot meplopfdverl po Kataypoen
and emotnuovikd dpBpa mov ypnoyonoincav to epyaieio avtd yw TV €vpeEoN
XPNOTIKOV AVcewv o topeig g kanuepwomras. To ANFIS egivor éva €idog
TEYVNTOL VELPOVIKOV SIKTVOV GLVOVAGHEVO LE 0CAPT AOYIKT, TOL dNUIOLPYNHONKE
ot opyés tov 1990 pe okomd TV €€aym®yn CLUTEPACUATOV HECH KATOU®V
TOPAUETP®V OV PeATioTomolovvtol pe Pdon ta dedopéva TV UETUPANTOV TOV
€1600mVv Kot ¢ €000V, ATotedel epyaieio TOL YvwoTov mpoypdupatog matlab ot
YPNOLOTOIEL TOPAUETPOVG AELTOVPYIES, KAVOVEG, KOl GUVOPTNOELS Yo Vo EEAYEL €val
amotélecuo. XNV - gpyocio  mpaypatomombnke 1 Kotoypogrn  OlKOGimv
EMOTNUOVIKOV GpBpwv mov mepidpufovay ™ ypnon tov ANFIS yio v e€ayoyn
CLUTEPUCUAT®V GE TOALOVG TOLELG TNG KOV@VIoG Lo OGS 1) OKOVOuLia, 1 WTPIKY|, N
pnyoavoloyia, to mepiBdAiov k.o Anuovpynnkav dvo mivakes 6Tovg omoiovg £ytve
opadomoinomn kamowwv dedouévav. O mpdtog mepieiye ta eENg: 1) Xvyypageic-ypovog
epyaciag, 2) Topéag mov peremOnke, 3) Asdopéva eicdoov, 4) Ilpo enelepyacio
dedopévmv, 5) MéyeBog delypatog, 6) Zvvaptioels petagopds, 7) XOvoro

emkOpoons. O debtepog meplelye to mapokdtow medio: 1) Zvyypageis-ypovog



epyaciog, ovykpton pe to €€ng povtéda: 2) ANN(teyvntd vevpwvikd 0O1KTvo),
3) LR,MLR (ypoppkn ToAvOpoOUN o, TOAV-YPOLLLKT TOAVOPOUNoN),
4) ARMA/ARIMA  (awtomodtvdpounong kwvntod pécov Opov poviéda), 5) GA(
vevetikdg alyopiBpoc), 6) RW( poviélo tuyaing owdpoung), 7) B&H(otpatnywkn
ayopac Kol KOTOYNG EUTOPIKOV GUVOAAAYDV), 8) dAlec maporiayés tov ANFIS,

9) Métpa amddooNe LOVTEAOL.



Ewayoym

H xoataypoaen mepieiye 200 emotnuovikd dpbpa kol n mepieddupave tn ypnomn tov
ANFIS yio v mtpofreyn oty kabnuepvi pog {on. O okomdg elvar n evnuépwoon
TOV KOWOL Yo TNV omoteAecpotikotnta ¢ xpnons tov ANFIS oe Sidpopa
EMOTNUOVIKA Tedia. ' Toug oKomovg TG epyaciog dnpovpyndnkay 600 Tivakes, o

TPMOTOG €K TOV OMO1V TEPIAAUPAVEL EQTA TTESTOL

Apycd Bpébnke o dnpiovpyodg tov Gpbpov Kot M ypovoroyio. dNUOGIEVONG TOV GTO
d1dikTvo. ATd TNV GLALOYT EAVNKE OTL TA TEPLGGOTEPQ €5 AVTAOV dNUOGIEVTNKOV TO
2011. X ocvvéyela peietnnke o Topéoc mov evidaocetol kabéva and ta dpbpa, pe
tov Topéa tov mepPdAiovioc va kvplapyel. Emdpevo medio depgvvnong Mrav ot
petafintég €60d0v mov ypnolpwonmombnkav. H Beppokpacic Mrav ovt) mwov
ocuvvavininke oe mepiocotepa dpBpa. Avalntmoape, €netto, v VmopEN N Ol TPO
eneEepyaciag Tov dedopévav. Lta meptocotepa dpbpa dev Exel yivel mpo eneEepyaciaL.
Epsvvricape 1o péyebog tov detyparog ota 200 dpbpa. Ta mo moArd eiyov ypovikn|
avaPOPa GYETIKA e TNV apyn Kot To TEAOG TNG £PELVOG TOL TPOYLOTOTOMONKE Yo
Vv vAomoinom tovg. H cuvdptnon petagopds mov cuvavindnke xatd kOpov givor n
gauss. Tehevtaio medio avalnmmong elvar o  €Aeyyog  eykvpdTNTOG OV
npoypatortomdnke ota mo mOAAL ApBpa. Xtov dehtepo mivoka egetdotniov To
dnuovpynuéva povtéra, pe ta texvnTd vevpwvikd diktva (ANN) va kotodappdvovy
v pepida tov Aéovtog. Televtaio medio frav Ta pétpa amddoons poviéiov. H pila

HEGOV TETPAYMVIKOV GOAALATOG YpNOLoToOnke otnv TAsloyneia tov dpdpwv.



OewpnTiKo VIOPadpO
Teyvnty voyuooivvy

O 6pog TeXVNTH VONUOGVHVI OVOPEPETAL GTOV KAASO TNG TANPOPOPIKNG O 0TTO10G
acyoAeital e TN oxedloGN Kot TNV VAOTOINGN VITOAOYIGTIKOV GLUGTNUATOV TOV
ppoHvtal ototyeia TS avOpOTIVNG CUUTEPIPOPES T OTTOIN VTTOVOOVV £GTM KO
OTOLELDON EVELIN: LAONOT|, TPOGUPUOCTIKOTNTA, EE0YMYT] CUUTEPUCUATWOV,
Katavonon and cvpepalopeva, enthvon tpofinudatov kAt. O T{ov Makdpbt 6pioe
TOV TOUEN OVTOV MG «EMoTHUN Kot peBodoroyia tng dnpovpyiag voodviwv

U OVDV».

H teyynm vonpocHvn amoterel onpeio topng HETAED TOALATADY EMGTNUOV OTWS TNG
TANPOPOPIKNG, TNG YVXOAOYIOG, TG PIAOGOPING, TNG VEVPOAOYING, TNG YAWGGOAOYi0G
KOl TNG EMOTNUNG UNYOVIKOV, LE GTOXO TN GVUVOECT €VEVOVS GULUTEPLPOPAC, LLE
oTolKEl0l GUAAOYIOTIKNG, HAONONG Kol TPOGAPUOYNG 6To TEPPEALOV, evd cLVIOMC
epapuoletor oe uUNYoveéG 1 VLTOAOYIOTEC €OIKNG KATOOKELNG. Ataipeitor o
CLUUPBOAKT TEYVNTY VONUOGUVI, 1 omoio emyelpel vor eEO0HOIDOEL TV avOpOTIVT
vonpuooOvn adyopifuika pNGLOTOIOVTAS GOUPBOAN Kot AOYKOUS KavOVES vyniod
EMTEOOD, KAl OTNV LRWOGLUPOMKT TEYVNT Vvonmuoovvn, M omoio. mpoomabel va
avamopayeL TNV avOpoOTVN VELTO YPNOIUOTOIDVTOS GTOLYEIDON OPLOUNTIKG, UOVTELD.
OV GLUVOETOVV EMAYMYIKA VONLUOVEG GUUTEPIPOPES HE TN OLO0YIKY] OVTOOPYEVOGT
OMAOVGTEP®MY  OOMK®MOV  GUOTUTIK®OV  («CLUTEPLPOPIKT)  TEYVNTH  VONUOGLVI),
TPOCOLOIBVOLV TPAYLATIKES ProAoyikég dladtkacies Ommg 1 e€EMEN TV 0MV Kot M
Aertovpyion TOL €YKEPAAOVL (KVTOAOYIGTIKY] VOMUOCULVT»), 1| OOTEAOVV EQPOPLOYN

oTaTIoTIKOV peBodoroyiwv oe mpoPAnuota TN.

v Kwnuotoypoeiky towvio emotnuovikng @avtaciog 2001: H odvcoceio tov
dwotuotog (1968) kevipikd podo omnv mAokn mailel évag VONU®mV NAEKTPOVIKOS
VTOAOYIGTNG. ZTNV €IKOVO QOIVETAL TO TEXVNTO «UATY (Mo PrvteokAuepa) Le To omoio
0 VTOAOYIOTHG KATOOKOTEVEL TO OVOPOTIVO TANPOUO TOV O10GTNHOTAOIOV dTTov givon
EYKOTEGTNHEVOC.

H diubkpion oe cupPoriéc Kot vVToGLUPOAIKES TPOGEYYIGELS APOPH TOV YOPUKTI PO
TOV YPNOCLUOTOOVUEVODV EPYOLEI®V, evd Ogv elval omavia 1 oVlevén TOAAOTA®V

TPOGEYYIGE®V (O10POPETIKOV GLUPOAMKOV, VTOGVUPOAMKOV, 1] AKOUA COUPOMK®V Kol


http://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B7%CF%81%CE%BF%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CE%AE
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http://el.wikipedia.org/wiki/%CE%A4%CE%B6%CE%BF%CE%BD_%CE%9C%CE%B1%CE%BA%CE%AC%CF%81%CE%B8%CE%B9
http://el.wikipedia.org/wiki/%CE%A8%CF%85%CF%87%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
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http://el.wikipedia.org/wiki/%CE%95%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B7_%CE%BC%CE%B7%CF%87%CE%B1%CE%BD%CE%B9%CE%BA%CE%BF%CF%8D
http://el.wikipedia.org/w/index.php?title=%CE%95%CE%BE%CE%BF%CE%BC%CE%BF%CE%AF%CF%89%CF%83%CE%B7&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%91%CE%BB%CE%B3%CF%8C%CF%81%CE%B9%CE%B8%CE%BC%CE%BF%CF%82
http://el.wikipedia.org/wiki/%CE%A3%CF%8D%CE%BC%CE%B2%CE%BF%CE%BB%CE%BF
http://el.wikipedia.org/wiki/%CE%9B%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE
http://el.wikipedia.org/wiki/%CE%91%CF%85%CF%84%CE%BF%CE%BF%CF%81%CE%B3%CE%AC%CE%BD%CF%89%CF%83%CE%B7
http://el.wikipedia.org/w/index.php?title=%CE%A0%CF%81%CE%BF%CF%83%CE%BF%CE%BC%CE%BF%CE%AF%CF%89%CF%83%CE%B7&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%92%CE%B9%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
http://el.wikipedia.org/wiki/%CE%95%CE%BE%CE%AD%CE%BB%CE%B9%CE%BE%CE%B7_%CF%84%CF%89%CE%BD_%CE%B5%CE%B9%CE%B4%CF%8E%CE%BD
http://el.wikipedia.org/wiki/%CE%95%CE%B3%CE%BA%CE%AD%CF%86%CE%B1%CE%BB%CE%BF%CF%82
http://el.wikipedia.org/wiki/%CE%A3%CF%84%CE%B1%CF%84%CE%B9%CF%83%CF%84%CE%B9%CE%BA%CE%AE
http://el.wikipedia.org/wiki/2001:_%CE%97_%CE%9F%CE%B4%CF%8D%CF%83%CF%83%CE%B5%CE%B9%CE%B1_%CF%84%CE%BF%CF%85_%CE%94%CE%B9%CE%B1%CF%83%CF%84%CE%AE%CE%BC%CE%B1%CF%84%CE%BF%CF%82
http://el.wikipedia.org/wiki/2001:_%CE%97_%CE%9F%CE%B4%CF%8D%CF%83%CF%83%CE%B5%CE%B9%CE%B1_%CF%84%CE%BF%CF%85_%CE%94%CE%B9%CE%B1%CF%83%CF%84%CE%AE%CE%BC%CE%B1%CF%84%CE%BF%CF%82
http://el.wikipedia.org/w/index.php?title=%CE%92%CE%B9%CE%BD%CF%84%CE%B5%CE%BF%CE%BA%CE%AC%CE%BC%CE%B5%CF%81%CE%B1&action=edit&redlink=1

VTOGVUPOMKOV peBOOMV) KATd TNV TPOCTAOELD OVTILETOTIONG EVOS TPOPANLLOTOG.
Me Bdon tov emBountd emotnpovikd otdéyo n TN koatnyoplomoleitan oe GALOL TOTOV
evpeig topeic, 6mwg emiAvon mpofAnudTov, pnyavikn pndonon, avakdivyn yvoong,
cvotipata yvaons KAt Emiong vmdpyet emkdivym pe cuvaen emoTHoViKE media
OT®MG M UNYOVIKY OpaoT|, 1 EMEEEPYACIO PUOIKNG YADGGOS 1) 1| POLTOTIKY, T OMOial
umopovv va tomofetnBolv peg 6TO €LPVTEPO TAOUIGIO TNG GVYXPOVNG TEXVNTNG

VONUOGUVIG ®¢ aveEdpTnTa TESTO TNG.

H Aoyoteyvia Kot 0 KIvUOToypapOg EMGTNIOVIKNG POVTAGIOG Ol T OEKOETION TOV
1920 péypt onuepa £xovv dmGEL 61O gVPYH KOowo TV aicOnon 61t 1 TN agopd Vv
TPOCTAOELD. KATOOKEVTG UNYOVIKOV OVOPOEW®MY 1 OUTOGLVEIONTOV TPOYPUULATOV
voloywot (toyvpn TN), emnpedloviog HOAMOTO OKOU Kol TOVG TPMTOVG EPEVVITEG
TOV TOUEN. XTNV TPAYUOTIKOTNTA Ol TEPIGGOTEPOL EMGTNUOVES TNG TEXVNTING
VONUOGUVNG TPOSTAHOVV Vo KATOCKEVAGOLV AOYICUIKO 1| TANPELS UNYOVES Ol OTOTES
Vo €MADOVV HE OMOOEKTE OMOTEAEGUOTO PEOAGTIKO VTOAOYIGTIKG TPoPAnpaTo
omolovdNote TOTOL (acfevic TN), av kol moAlol motevovv Ot 1 eEopoimon M N
TPOGOUOIoN NG TPAYUATIKNG gveuiag, N woyvpn TN, mpéner va givar o teAKOg

o1dY0C.

H ovyypovn teyvnt vonpoosivn amoterel éva omd to TALOV «ULOONUATIKOTOMUEVO
Kot Toyéog eEeMoodpeva medlo TG TANPOPOPIKNG. ZNUEPE, O TOUENS OELOMOLEL
TEPLEGOTEPO LITOGLUPOAMKESG HEBOOOVGS Kol EpYOAEIN KATAYOUEVD ATTO TOL EQAPLOGUEVL
OO UOTIKA KOl TIG EMGTNUES UNYOVIK®V, Topd amd T 0e@pnTik) TANPOPOPIKT Kot
™ podnpotik Aoyikn omo¢ cuvéBarve mpwv o 1990. e akadnuoikd enimedo m
TEYVNTA vonuooHvn peietdrol emiong amd TV MAEKTPOVIKY] UNYAVIKY, EVO GUVIGTH
éva amd To ONUOVTIKOTEPO OEUEMOKA GUOTOTIKA TOL OIEMIGTNUOVIKOD YVOGTIKOV

eSOV NG YVOGI0KNG ETICTIUNG.
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http://el.wikipedia.org/wiki/%CE%93%CE%BD%CF%89%CF%83%CE%B9%CE%B1%CE%BA%CE%AE_%CE%B5%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B7

IoTopixo

Koatd ™ oexaetia Tov 1940 eppaviotnke 1 mpd@TN HLOONUATIKY TEPLYPOPY] TEXVNTOV
VELPOVIKOD OIKTVOV, HE TOAD TEPLOPIGUEVEG SVVATOTNTEG EMIALONG OPOUNTIKOV
npofAnudatov. Kabmg ntav epueavég 6Tt o1 NAEKTPOVIKES VTOAOYIGTIKEG GUOKEVEG TTOV
katookevaotnkay petd tov B' Tlaykdowo TIdAepo Ntav éva tedeinwg S1opopeTiKd
eldog pnyoving amd O,tt mponyndnke, n ovl{non yw TV TOAVOTNTA EUPAVIONG
pnyovev pe vomon frov oty akpn me. To 1950 o pabnuatikdég Alov Tovpwvyk,
natépog TG Oempiog VITOAOYIGHOV Kol TPOTATOPOG TNG TEXVNTNAG VOMLOGUVIG,
npotewve T dokiun Todpvyk: pio amAn dokyacio mTov Ba pmopovoe vo eEakpiooet
av pio unyovn dwbéter evevia. H teyvnm) vonuootvn Bepeidbnke tomikd og medio
OTN GLVAVINGT OPIGUEVAV EMPAVOV AUEPIKAVAOV EMGTNUOVOV TOL Topén To 1956
(TCov Makdapbr, MapPiv Mivekv, Khovt Xdvov kAr). Tn ypovid avti) TopouctdcTnKe
ywo. TpodT| eopd kor to Logic Theorist, éva mpodypappo to omoio otnpilotoyv c€
CLUTEPOUCUATIKOVG KOVOVEG TUMIKNG AOYIKNG KOU GE ELPETIKOVG OAyopifuovg

avalnmong ywo va amodekviel padnpatikd Beopnpata.

- [
wi=10 T=05
X1 . e
:',“/ H\ X107 Xz
( i -
v
e =10

Ewova 1. Awdypappo doung kot Asrtovpyiog tov amhov texvnton vevpova. (Vlahavas, 2011)

Endpevor onpavtucol otabpoi nrav n avdntuén g yAdocag tpoypappaticpod LISP
10 1958 am6 tov MoakdpOy, OMAadq ™MC TPAOTNE YADOOHSG GLVAPTNGLOKOD
TPOYPUUUATIGHOV 1 omoio Emouée mOAD oNUOVTIKO pOAO GTN OMUIOVPYIL EQOPUOYDV
TN xotd 11c emdueveg dekaetieg, N EUEAVION TOV YEVETIKOV oAyopiBuwv v 1d1a
xpovid amd tov Opiviumepyk Kot 1 TOPOLGINGT) TOV PEATIOUEVOD VELPOVIKOD SIKTVOV
perceptron 1o '62 oand tov Pdécevumiar. Katd ta téAn g dexaetiag tov '60 dpmg
dpyroe o yewovog ¢ TN, plo  emoyn KPITIKNG, OTOYONTELONG KOl
VIOYPNUOTOOOTNONG TOV EPELVNTIKOV TPOYPUUUATOV KOODG OAd To. PéEYPL TOTE
gpyodel Tov YDOpov NTaV KATOAANAG HOVO Yoo TV emiAvon eSopeTikd omAdV
mpofAnuatwv. Xta péco tov 70 ®otdco mpoékvye pio  avabéppavorn Tov

EVOLOPEPOVTOC Y10 TOV TOUEN AOY® TOV EUTOPIKOV EPOPUOYDV TOV OTEKTNOAV TO
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http://el.wikipedia.org/wiki/%CE%A4%CE%B5%CF%87%CE%BD%CE%B7%CF%84%CE%AC_%CE%BD%CE%B5%CF%85%CF%81%CF%89%CE%BD%CE%B9%CE%BA%CE%AC_%CE%B4%CE%AF%CE%BA%CF%84%CF%85%CE%B1
http://el.wikipedia.org/wiki/%CE%A4%CE%B5%CF%87%CE%BD%CE%B7%CF%84%CE%AC_%CE%BD%CE%B5%CF%85%CF%81%CF%89%CE%BD%CE%B9%CE%BA%CE%AC_%CE%B4%CE%AF%CE%BA%CF%84%CF%85%CE%B1
http://el.wikipedia.org/wiki/%CE%92%27_%CE%A0%CE%B1%CE%B3%CE%BA%CF%8C%CF%83%CE%BC%CE%B9%CE%BF%CF%82_%CE%A0%CF%8C%CE%BB%CE%B5%CE%BC%CE%BF%CF%82
http://el.wikipedia.org/wiki/%CE%86%CE%BB%CE%B1%CE%BD_%CE%A4%CE%BF%CF%8D%CF%81%CE%B9%CE%BD%CE%B3%CE%BA
http://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%89%CF%81%CE%AF%CE%B1_%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CE%BC%CE%BF%CF%8D
http://el.wikipedia.org/w/index.php?title=%CE%94%CE%BF%CE%BA%CE%B9%CE%BC%CE%AE_%CE%A4%CE%BF%CF%8D%CF%81%CE%B9%CE%BD%CE%B3%CE%BA&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%94%CE%B9%CE%AC%CF%83%CE%BA%CE%B5%CF%88%CE%B7_%CF%84%CE%BF%CF%85_%CE%9D%CF%84%CE%AC%CF%81%CF%84%CE%BC%CE%BF%CF%85%CE%B8&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%97%CE%A0%CE%91
http://el.wikipedia.org/w/index.php?title=%CE%9C%CE%AC%CF%81%CE%B2%CE%B9%CE%BD_%CE%9C%CE%AF%CE%BD%CF%83%CE%BA%CF%85&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%9A%CE%BB%CE%BF%CE%BD%CF%84_%CE%A3%CE%AC%CE%BD%CE%BF%CE%BD
http://el.wikipedia.org/wiki/%CE%A4%CF%85%CF%80%CE%B9%CE%BA%CE%AE_%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE
http://el.wikipedia.org/wiki/%CE%91%CE%BB%CE%B3%CF%8C%CF%81%CE%B9%CE%B8%CE%BC%CE%BF%CE%B9_%CE%B1%CE%BD%CE%B1%CE%B6%CE%AE%CF%84%CE%B7%CF%83%CE%B7%CF%82
http://el.wikipedia.org/wiki/%CE%91%CE%BB%CE%B3%CF%8C%CF%81%CE%B9%CE%B8%CE%BC%CE%BF%CE%B9_%CE%B1%CE%BD%CE%B1%CE%B6%CE%AE%CF%84%CE%B7%CF%83%CE%B7%CF%82
http://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AC
http://el.wikipedia.org/wiki/LISP
http://el.wikipedia.org/wiki/1958
http://el.wikipedia.org/wiki/%CE%A3%CF%85%CE%BD%CE%B1%CF%81%CF%84%CE%B7%CF%83%CE%B9%CE%B1%CE%BA%CF%8C%CF%82_%CF%80%CF%81%CE%BF%CE%B3%CF%81%CE%B1%CE%BC%CE%BC%CE%B1%CF%84%CE%B9%CF%83%CE%BC%CF%8C%CF%82
http://el.wikipedia.org/wiki/%CE%A3%CF%85%CE%BD%CE%B1%CF%81%CF%84%CE%B7%CF%83%CE%B9%CE%B1%CE%BA%CF%8C%CF%82_%CF%80%CF%81%CE%BF%CE%B3%CF%81%CE%B1%CE%BC%CE%BC%CE%B1%CF%84%CE%B9%CF%83%CE%BC%CF%8C%CF%82
http://el.wikipedia.org/wiki/%CE%93%CE%B5%CE%BD%CE%B5%CF%84%CE%B9%CE%BA%CE%BF%CE%AF_%CE%B1%CE%BB%CE%B3%CF%8C%CF%81%CE%B9%CE%B8%CE%BC%CE%BF%CE%B9
http://el.wikipedia.org/wiki/Perceptron

éumelpo. cvotiuata, unyavég TN pe amodnkevuévn yvoon yoo Evav eEEIOIKEVUEVO
Topén Ko ovvatdtnTa taxeiog eaymyng AOYIKOV GUUTEPOCUATOV, TO OTOio
oLumEPLPEPOVTAL OTTMOC £vOg AVOp®TOg €101KOC GTov avtiotolyo topéa. TlapdAinia
EKAVE TNV EUEAVIOT] TNG N YADOG AoyikoD mpoypappatiopod Prolog n omoia édmoe
véa ®Onon ot ocvpPoikn TN, evod otig apyéc e dekaetiag tov '80 dpycav va
VAOTTOOVVTOL TTOAD O OYVPE Kol UE TEPIGGOTEPEG EPAPLOYEC VELPOVIKG OlKTLAL,
omwg to. molvemineda perceptron kot to diktva Hopfield. Tavtdypova ot yevetikoi
alyopBpot kot dAheg cuvapeic peBodoroyiec avarTTLGGOVTOY TAEOV Od KOWOL, KAT®

amd TNV OUTTPEA TOL EEEMKTIKOD VTOAOYIGLOV.

Ewova 2. TTapddetypa pappoyng g texvnTig vonuoovvng og Prvteomaryviot. (Vlahavas,
2011)

Ta Pwreomaryvidie eivor pio amd TG ONUOVTIKOTEPES EPAPUOYES TNG TEXVNTNG
vonuoouvng €d® Kot dekaetieg, aglomoldvtag Tic nefdoovg TG Yoo Vo mopdoyovy

AVTOY®VICUO GTOV TTOAKTY).

Kotd 1t oexoetio Tov '90, pe v avéovopevn onuacio tov Internet, avdmtvén
YVOPLGOV Ot gVQLEIC TpaKTopes, avtdvopo Aoywoukd TN tomoBenuévo oe Kamolo
nepPdArov pe 10 omoio aAANAETIOPE, o1 omoiol Ppnkav peydAo medio £QPapUOYDOV
AOy® g e&dmiwong Tov Atadiktdov. Ot TpdKTopeg 6TOYXELOVY GLVNO®G BTNV TTAPOYN
BonBelag oTOLG YPNOTES TOVS, GTN GLAAOYN | AVAALGN YIYAVTI®V GUVOL®Y SEQOUEVMV
N omv oavtopotonoinon emavaiapfovopeveov epyactdv (my. PAERE SadikTvOKO
POUTTOT), EVM GTOVS TPOTOLG KOTOGKELTG KOl AEITOVPYING TOVS cuvoyilovv OAEG TIg
yvootég pebodoroyiec TN mov avamrtdybnkoav pe 10 mEPacpo tov ypdvov. 'Etct
onuepa, Oyt omdvia, TN opiletor ©¢ M emoTHuUn OV HEAETA TN oYediaom Kot

VAOTOINGT] ELPLVAOV TPAKTOPWOV.


http://el.wikipedia.org/wiki/%CE%88%CE%BC%CF%80%CE%B5%CE%B9%CF%81%CE%B1_%CF%83%CF%85%CF%83%CF%84%CE%AE%CE%BC%CE%B1%CF%84%CE%B1
http://el.wikipedia.org/wiki/%CE%9B%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE
http://el.wikipedia.org/w/index.php?title=%CE%9B%CE%BF%CE%B3%CE%B9%CE%BA%CF%8C%CF%82_%CF%80%CF%81%CE%BF%CE%B3%CF%81%CE%B1%CE%BC%CE%BC%CE%B1%CF%84%CE%B9%CF%83%CE%BC%CF%8C%CF%82&action=edit&redlink=1
http://el.wikipedia.org/wiki/Prolog
http://el.wikipedia.org/w/index.php?title=%CE%95%CE%BE%CE%B5%CE%BB%CE%B9%CE%BA%CF%84%CE%B9%CE%BA%CF%8C%CF%82_%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CE%BC%CF%8C%CF%82&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%92%CE%B9%CE%BD%CF%84%CE%B5%CE%BF%CF%80%CE%B1%CE%B9%CF%87%CE%BD%CE%AF%CE%B4%CE%B9%CE%B1
http://el.wikipedia.org/wiki/Internet
http://el.wikipedia.org/wiki/%CE%94%CE%B5%CE%B4%CE%BF%CE%BC%CE%AD%CE%BD%CE%B1
http://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%B1%CE%B4%CE%B9%CE%BA%CF%84%CF%85%CE%B1%CE%BA%CF%8C_%CF%81%CE%BF%CE%BC%CF%80%CF%8C%CF%84
http://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%B1%CE%B4%CE%B9%CE%BA%CF%84%CF%85%CE%B1%CE%BA%CF%8C_%CF%81%CE%BF%CE%BC%CF%80%CF%8C%CF%84
http://commons.wikimedia.org/wiki/File:Freeciv-2.1.0-beta3-sdl_slack11.0.png

Eniong ™ oekoetia tov '90 n TN, xvpiwg n punyovikn pabnorn kot n ovokdivyn
yvoone, apyloe va emnpedletor moAd amd ™ Bempia TOHAVOTHTOV KOl TN GTATIGTIKY.
Ta diktva memolnoewv vanpéov M aeetnpio aVTNS TS VENG UETOKIVNONG, TOL
ouvvédeoe tehkd v TN pe Ta o oyolaoTikd podnuatikd epyaleio TG GTATICTIKNG
KO TNG EMOTHUNG UNYXOVIKOV, OTWOG TO KPLUUEVO HopKoPlova HovTEA Kot Ta pIATpa
Kdaipav. Avtq n véa mbBovokpotikny mwpoceyyion £€xel ovotnpd vIocLUPoAko
YOPOKTNPO, OTMG Kot 0l TPELS pHebodoroyieg ol omoieg Katrnyoplonoohvtol KAT® omd
NV €TIKETOL TNG LTOAOYIOTIKNG VONUOGUVNG: TO. VEVPOVIKA OIKTLO, O €EEAIKTIKOC

VTOAOYIGIOG KO 1] 0cOpG AOYIKY).

AxoAiovBovv ot o omovdaieg otrypég oy otopio g TN:

Xpovog ‘ E&éhmEn

1950 O Ahav Tovpwvyk meprypdeet ) dokuur] Tovpivyk, mov emdivkel va e&gtdoel v
TKOVOTNTO UOIG UNYOVIG VO, GUUUETACYEL OTPOCKOTTA GE L0 0VOPOTIVI) GUVOLIATQL.

1951 To nparta mpoyphppate TN ypheovion yio tov vroAoyiotr| Ferranti Mark I oto
[Movemotiuo tov Méviceotep: éva mpdypappo mov moilel vrhua omd Tov
Kpiotopep Ztpdrit kot éva mov mailel okt and tov Nritpry [Ipive.

1956 O Tlov MakdapOr mAdOer tov O6po «Texvmt Nonpoohviy og kdpo Oéua g
dlaokeyng Tov Ntaptovo.

1958 O Tlov MaxkdapO epevpiokel T YADGSO TPOYPAUUOTIGHOV Lisp.

1965 O ‘Evwovapt Pdiykevumaovp Eekwvd to Dendral, o dekaery mpoomdBeia
avATTUENG AOYIGHIKOD TTOL B0 GUUTEPAVEL T LOPLOKT OO OPYOVIKOV EVOCEMV
YPTCULOTOLDVTOG EVOEIEEIS EMIGTNUOVIKOV opyavey. Htav 10 mpdto éumelpo
ovotuo (expert system).

1966  Idpvetar to Epyactmpio Mnyavikiig Nonpocsbvng oto Ediupodpyo — 1o mpmdto amd
L0 GNUOVTIKY] GEPA EYKATUOTACEMY TOL opyavadvovtal arnd tov Ntovaivt Mitot
KoL GAAOVE.

1970 Avamntdoceton to Planner xou ypnowonoteiton oto SHRDLU, o evivnmotoxn
emideEn aAAnAenidpaong HeTa&d avOpOTOL Kot VITOAOYIGTY.

1971 Eekwd n gpyacio mive 6To cOGTHHA oVTOMOTNG 0mddeEng Oewpnpdtwv Boyer-
Moore cto Ediufobpyo.

1972 Hyloooa npoypappatiopnod Prolog avanticoeton amd tov AGy Kokpepoép.
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http://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%89%CF%81%CE%AF%CE%B1_%CF%80%CE%B9%CE%B8%CE%B1%CE%BD%CE%BF%CF%84%CE%AE%CF%84%CF%89%CE%BD
http://el.wikipedia.org/w/index.php?title=%CE%9C%CF%80%CE%B5%CF%8B%CE%B6%CE%B9%CE%B1%CE%BD%CE%AE_%CE%B5%CF%80%CE%B1%CE%B3%CF%89%CE%B3%CE%AE&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%9A%CF%81%CF%85%CE%BC%CE%BC%CE%AD%CE%BD%CE%B1_%CE%BC%CE%B1%CF%81%CE%BA%CE%BF%CE%B2%CE%B9%CE%B1%CE%BD%CE%AC_%CE%BC%CE%BF%CE%BD%CF%84%CE%AD%CE%BB%CE%B1&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%A6%CE%AF%CE%BB%CF%84%CF%81%CE%B1_%CE%9A%CE%AC%CE%BB%CE%BC%CE%B1%CE%BD&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%A6%CE%AF%CE%BB%CF%84%CF%81%CE%B1_%CE%9A%CE%AC%CE%BB%CE%BC%CE%B1%CE%BD&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%91%CF%83%CE%B1%CF%86%CE%AE%CF%82_%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE&action=edit&redlink=1
http://el.wikipedia.org/wiki/1950
http://el.wikipedia.org/w/index.php?title=%CE%94%CE%BF%CE%BA%CE%B9%CE%BC%CE%AE_%CE%A4%CE%BF%CF%8D%CF%81%CE%B9%CE%BD%CE%B3%CE%BA&action=edit&redlink=1
http://el.wikipedia.org/wiki/1951
http://el.wikipedia.org/wiki/%CE%9C%CE%AC%CE%BD%CF%84%CF%83%CE%B5%CF%83%CF%84%CE%B5%CF%81
http://el.wikipedia.org/wiki/%CE%9D%CF%84%CE%AC%CE%BC%CE%B1_%28%CF%80%CE%B1%CE%B9%CF%87%CE%BD%CE%AF%CE%B4%CE%B9%29
http://el.wikipedia.org/wiki/1956
http://el.wikipedia.org/w/index.php?title=%CE%9D%CF%84%CE%AC%CF%81%CF%84%CE%BC%CE%BF%CF%85%CE%B8&action=edit&redlink=1
http://el.wikipedia.org/wiki/1958
http://el.wikipedia.org/wiki/1965
http://el.wikipedia.org/w/index.php?title=Dendral&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%88%CE%BC%CF%80%CE%B5%CE%B9%CF%81%CE%BF_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1
http://el.wikipedia.org/wiki/%CE%88%CE%BC%CF%80%CE%B5%CE%B9%CF%81%CE%BF_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1
http://el.wikipedia.org/wiki/1966
http://el.wikipedia.org/wiki/%CE%95%CE%B4%CE%B9%CE%BC%CE%B2%CE%BF%CF%8D%CF%81%CE%B3%CE%BF
http://el.wikipedia.org/wiki/1970
http://el.wikipedia.org/wiki/1971
http://el.wikipedia.org/w/index.php?title=Boyer-Moore&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=Boyer-Moore&action=edit&redlink=1
http://el.wikipedia.org/wiki/1972

1973

1974

1991

1994

1997

1998

1999

2004

Poundt cuvapporoynong «®@péviry oto Edipfovpyo: éva gumpocppocto chotnua
GUVOPUOAOYNONG TOV EAEYYETAL OTO VITOAOYIOTEC.

O Tévt Zopthe ypaeet ) dtaTpiPn tov yia to tpdypoppe MYCIN (Etéveopvr), T0
omolo KoTEOEIEE MOl TOAD TPOKTIKY TPOGEYYIST) OTNV 1OTPIKN Odyvmdon Tov
Bacileton o€ Kavoves, eved Aettovpyel akopo Kot pe Tapovoia apefaidtnrag. Av Kot
davelotnke amd to DENDRAL, o1 61kég T0V GUVEICQOPES EMNPENCAY EVIOVA TO
UEAAOV TOV EUNEPOV GLUOTNUATOV, &va WEAAOV HE TOAAATAEG EUTOPUKEG

EQOPLOYEC.

H epoppoyn oyedioong evepyeimv DART ypnoylomoteiton anoterespotikd otov A'
[ToAepo tov Koimov kar avtapeifer 30 ypdvia épgvvag oty TN tov Apepikavikov
Z1poTov.

Nrikpoavvg kot Ntaprep-MmevE odnyodv mepiocodtepo amd 1000 km oe o eBvikn
0006 tov Ilapioiov vd cuvinKeg Papeiag KuKAOEOpiog Kot 6e TaydTNTES G Ko 130
km/®mpa. Emdeikviovy avtdvoun odnynon oe elebbepeg mopddovg, odnynomn o€
ouvvodeia, aAloyr ToPOSWV Kol CVTOUATY TPOCTEPUCT] GAADY OYNUATMV.

O vmohoytotig Deep Blue tg IBM kepdilet Tov moykdouo mpotodinty okakiod
I'cépr Kaomapoo.

Kvihogopei o @épumt g Tiger Electronics kot yiveton m mpdtn emttuynuévn
eupavion TN oe owiokd meptBaAiov.

H Sony Aaveapet to AIBO, mov givar £va omd to tpdTa avtdvopa Katowkiowo TN,

H DARPA &ekwa to npdypappo DARPA Grand Challenge («Meydin TIpoxinon
DARPAY»), mov 7TPOKOAEL TOVG GUUUETEXOVTEG VO OTUIOVPYTGOLY  OVTOVOLLOL
oynuoTa yio éva ypnuotiko Bpapeio.
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http://el.wikipedia.org/wiki/1973
http://el.wikipedia.org/wiki/1974
http://el.wikipedia.org/w/index.php?title=MYCIN&action=edit&redlink=1
http://el.wikipedia.org/wiki/1991
http://el.wikipedia.org/w/index.php?title=DART&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%A0%CF%8C%CE%BB%CE%B5%CE%BC%CE%BF%CF%82_%CF%84%CE%BF%CF%85_%CE%9A%CF%8C%CE%BB%CF%80%CE%BF%CF%85
http://el.wikipedia.org/wiki/1994
http://el.wikipedia.org/wiki/1997
http://el.wikipedia.org/w/index.php?title=Deep_Blue&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%93%CE%BA%CE%AC%CF%81%CE%B9_%CE%9A%CE%B1%CF%83%CF%80%CE%AC%CF%81%CE%BF%CF%86
http://el.wikipedia.org/wiki/1998
http://el.wikipedia.org/w/index.php?title=Tiger_Electronics&action=edit&redlink=1
http://el.wikipedia.org/wiki/1999
http://el.wikipedia.org/wiki/Sony
http://el.wikipedia.org/w/index.php?title=AIBO&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=DARPA&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=DARPA_Grand_Challenge&action=edit&redlink=1

2y0lés oxéyng

H ovufotikr teyynt vonuoovvn eumiékel pebddove pnyavikng uddnong (machine
learning), mov yopoakmpiloviar amd avoTPovS HadNUATIKOVG aAYOpIOHoLS Kot

OTOTIOTIKEG LeBdd0OVE avaivong. Alakpivetal Ge:

e ’'Eumepa 1 E&ewdikevuéva ocvotiuota (Expert systems), mov epapuolovv
TPOYPUUUATIGUEVES POVLTIVEG AOYIKNG, OYEOIUCUEVEC OMOKAEIGTIKA Yoo pio
OCLYKEKPIUEV epyacia, TPokeEVoL va e&aybel kamowo cvumépacpoa. [a to
okomd avtd, Oowegayetor emefepyacio  UEYAA®MV  TOGOTHTOV YVAOGTOV
TANPOPOPLDOV.

e Aoy xatd nepintwon (Case based reasoning). H enilvon gvog mpofAnuatog
Baciletar oty mponyoduevn ETIAVLGT TOPOLOIWV TPOPANUATOV.

e  Mnabeoavd diktva (Bayesian networks). Baci{ovtol otn ototioTIK 0vaAvon
Yo T ANy OToQAGEMV.

e Xvumepwpopikny teYVNTR vonmuoovvn (Behavior based Al). MéBodog
TEUOYIOUOD  TNG AOYIKNG OdKaGIoG KOl OTr  GLVEYELDL  YEPOKIVITNG

O1KOOOUNONG TOV OMOTEAEGLLOTOC,

haddlen layer oulpial layer

Ewcova 3. Atdypoappo Sopung eVOC amAoD TEYVITOD VELPOVIKOD SIKTVOV 610 EMTESMV.
(Vlahavas, 2011)

H vrohoyiotikr) texvnm vonpootHvn Poaciletor ot pabnon HECH EMOVOANTTIKOV
dwdkactdv (pvbuon mapapétpwv). H pddnon Paciletor oe gumeipikd dedopéva Kot
o€ un-cvpuPorikéc pebddove. Atakpivetal oe:
o Teywmrd vevpovikd oiktva (Artificial neural networks) pe moAd 1oyvpég
duvaTOTNTEG avayvOpLong mpotum®y (pattern recognition). Ilpocopotdlovv

Aertovpyio TOV VELPOVOV TV EUPIOV OVIOV.
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http://el.wikipedia.org/wiki/%CE%9C%CE%B7%CF%87%CE%B1%CE%BD%CE%B9%CE%BA%CE%AE_%CE%9C%CE%AC%CE%B8%CE%B7%CF%83%CE%B7
http://el.wikipedia.org/wiki/%CE%88%CE%BC%CF%80%CE%B5%CE%B9%CF%81%CE%B1_%CF%83%CF%85%CF%83%CF%84%CE%AE%CE%BC%CE%B1%CF%84%CE%B1
http://el.wikipedia.org/w/index.php?title=%CE%95%CE%BE%CE%B5%CE%B9%CE%B4%CE%B9%CE%BA%CE%B5%CF%85%CE%BC%CE%AD%CE%BD%CE%B1_%CF%83%CF%85%CF%83%CF%84%CE%AE%CE%BC%CE%B1%CF%84%CE%B1&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%9B%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE_%CE%BA%CE%B1%CF%84%CE%AC_%CF%80%CE%B5%CF%81%CE%AF%CF%80%CF%84%CF%89%CF%83%CE%B7&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%9C%CF%80%CE%B1%CF%8B%CE%B5%CF%83%CE%B9%CE%B1%CE%BD%CE%AC_%CE%B4%CE%AF%CE%BA%CF%84%CF%85%CE%B1&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%A3%CF%85%CE%BC%CF%80%CE%B5%CF%81%CE%B9%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CE%AE_%CF%84%CE%B5%CF%87%CE%BD%CE%B7%CF%84%CE%AE_%CE%BD%CE%BF%CE%B7%CE%BC%CE%BF%CF%83%CF%8D%CE%BD%CE%B7&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%9D%CE%B5%CF%85%CF%81%CF%89%CE%BD%CE%B9%CE%BA%CF%8C_%CE%94%CE%AF%CE%BA%CF%84%CF%85%CE%BF
http://el.wikipedia.org/w/index.php?title=%CE%91%CE%BD%CE%B1%CE%B3%CE%BD%CF%8E%CF%81%CE%B9%CF%83%CE%B7_%CE%A0%CF%81%CE%BF%CF%84%CF%8D%CF%80%CF%89%CE%BD&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%9D%CE%B5%CF%85%CF%81%CF%8E%CE%BD%CE%B1%CF%82
http://commons.wikimedia.org/wiki/File:MultiLayerNeuralNetwork_english.png

e Yvomuato Acaeovg Aoyikng (Fuzzy logic systems). AmoteloOv TeyViKEg
Myng amopaong kTt oamd oafePoardtmra. Baoilovtor oty Ymopén un-
aVGTNPE SOYOPICUEVOV KOTAGTACE®Y, TOV omoimv 1 Papdtnta Aappdvetol
VoYM KaTO TEPImTOOT. YTApYovv MON TOAAEG E€QPOPUOYEC TOV TEXVIKMOV

QVTOV.

o E&ehktikn vmoroyiotikn (Evolutionary computation). H avantoén tovug
npoékvuye omd TN HEAETN TV EUPLOV OPYOVIGUAOV KOl OPOPOVV GE EVVOLEG
Omwg ToL TANBVGOV, TNG HETAAAAENS KoL TNG PLGIKNG EMAOYNS (emPimon Tov
T TPOCOPUOGUEVOVL) Yo, TNV okpiéotepn emilvon evog mpoPanuotoc. Ot
péBodot avtoi pmopovv va d1akpliodv TepaTEP® G& EEEMKTIKOVG alyOp1Oovg
(evolutionary algorithms) kot e vonuoosvvng ounvovg (swarm intelligence),
Om®g Ty ot adyopldpol mov TPOGOUOlAlovY TN GLUTEPLPOPA Uiog KOovViog

HUNPUVYKIDV.

1. T1 eivau to ANFIS

‘Eva. vevpo-acapég cvomuo opiletor ®g €vag GLVOVAGUOS TEXVNTAOV VELPOVIKOV
dwtomv (ANN) kot Acapovg Xvotuatog Xvpmepacpov (Fuzzy Inference System,
FIS) xotd tétoo 1poémO dote 0 aAyOpOUOG EKHAONONG VELPOVIKOV OIKTO®V
ypnowonoteitor yoo va kabopiocel 11 mapapétpovg tov FIS. To Ilpocappoctikd
Nevpoacapés cvotnua cvunepacpuod (Adaptive Neural Fuzzy Inference System,

ANFIS) eivan éva oGO TOV OVIKEL GTNV VEVPO-OCAPT KATIYOPiaL.

Ag1tovpyiKd, dev vITdpyeL oXEOOV KOVEVOS TEPLOPIGLOG GTIG CLVAPTNOELS KOUP®V EVOC
TpocaploOcipov (adaptive) SIKTVOV EKTOC OO TUNUATO TOV UTOPOLV VO SLUPOPIGTOVV
(piecewise differentiability). Aopikd, o pdvog TePLopIopOg TS OOUOPPOONG SIKTO®V
elval OtL mpémel va givar TOToV TPOGHag TPOPOdATNONG. AdY® 0VTOV TOVL HKPOV
TEPLOPICUOV, OL EPAPLOYEG TOV TPOGUPUOGILOL OIKTOOV €lval GUECES KO OTEPAVTES

o€ 016popovS TOLELS.
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http://el.wikipedia.org/w/index.php?title=%CE%91%CF%83%CE%B1%CF%86%CE%AE%CF%82_%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CE%AE&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%95%CE%BE%CE%B5%CE%BB%CE%B9%CE%BA%CF%84%CE%B9%CE%BA%CE%AE_%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CE%B9%CE%BA%CE%AE&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%95%CE%BE%CE%B5%CE%BB%CE%B9%CE%BA%CF%84%CE%B9%CE%BA%CF%8C%CF%82_%CE%B1%CE%BB%CE%B3%CF%8C%CF%81%CE%B9%CE%B8%CE%BC%CE%BF%CF%82&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%9D%CE%BF%CE%B7%CE%BC%CE%BF%CF%83%CF%8D%CE%BD%CE%B7_%CF%83%CE%BC%CE%AE%CE%BD%CE%BF%CF%85%CF%82

2. Apyirextoviky ANFIS

IMa amdotro, vrobétovpe OTL T0 ACAPEG CVUGTNUO CLUTEPAGHOD VIO €EETOOT EYEL
dV0 €16000V¢ X Kol y Kot T Z o¢ ££000. ['a éva TpmTng ThENG acapés Loviéro, elval

évog Kowog kavovag pe dvo acaeeig if-then kavoveg mov eivor ot e€ng :

e Kavovog 1: Edv X givar Ag ko Y givan By, tote fi=pix+quy+ri;

o Kavovag 2: Eav X etvar Az ko Y givan Bz, t01e f2=p2X+02y+r2;

Wi f,=px+qy +,

- _Whs Wi,
LD - W, + W,

W, F=pX+qy +0, =wf+wi,

(a)
Layer 4

l Layer2 Layer3 !
xy Layer5
Ly |

(b)

Yyqna 1: (2) 'Eva Vo e16000v tpdng tééng Takagi-Sugeno acoaeéc povtédo pe 600
kavoveg; (b) H apyrrektovikn tov ANFIS. (Colton, 2013)

Yynuo 1 () Aretkovilel To pnyovicpo cuALoYIGHOD Yo To poviédo Takagi-Sugeno; H
avtiotoyn wodvvaun apyrtektovikn Tov ANFIS oto oyfjua 1(b), 6mov ot képpot Tov
010V EMITESOL EYOVV TAPOLOLEG AEITOVPYIES , OTMOC TEPLYpaPeTUL 6T cLVEXEL. (Edd

ovpPoirilovpe v €£0d0 Tov | KOUPOL oto oTpdua | cav Oy )

Yrpopa 1: Kabe xopPog | g avtd 10 oTpdpa givor €vag TpocapuooTikosg KOUPog Le

pio cuvdptnon Koppov.
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01’;' = HA,; (:L'), for z — 1, 2, or (1)
Ol,i = ”Bi-z(y)r for i = 31 4’

Omnov X(M y) eivan 1 eicodog otov kOuPo | ko Ai (1] Bi2) eivor por YAWGO1KN €TIKETA
(6mwg "uikpd™ N "peydro™) mov oyetiletonr pe avtd tov kOuPo. Me dAla Adya , O
givor 0 Pobuog twv pehmdv tov aoagovg cvotiuatoc A ( =A1, A2, B1 7 B2 ) kat
Kkabopiler tov Pabud otov omoio m dedouévn €icodog X (| Y) kavomolel TnV
nocotikonmoinon tov A. Edd m ovvdptnon cuppetoyng yw to A pmopel vo gival
OTMOLOONTOTE  KATAAANAN TOPOUETPOTOINUEVT] GLVAPTNGN GULUUETONNG, OTMOS 1
vevikevuévn ovvaptnon g kourdavag(bell) émov {ai, bi, ci} eivon 10 chvoro TtV

TOPUUETPOV.

1
pa(z) = — 35> 2
14 |==

Z—c;
a;

Agdopévou 0Tt Ot TIHEG OVTOV TOV TAPAUETPOV aAAALOVY, 1| GLVAPTNON GE GYNLLO
KOUTAVAG TOWKIAEL , TAPOLGLALOVTAG £TGL OAPOPEG LOPPEG GUVAPTHOEDMY GUUUETONNS
Y acopEG cVVoAo A. Ot TapPAUETPOL GE OVTO TO GTPAOLO OVOPEPOVTOL MG TAPAUETPOL

npovndHeoNC.

Xrpopoe 2: Kdbe koppfoc oe avtd 10 orpdpa etvar Evag otabepdc kOUPog , Tov omoiov

N £€£000¢6 €lval T0 YIVOUEVO OA®V TOV EIGEPYOUEVOV CNUATOV !
Oz, = wi = pa,(@)ps: (), i =1,2. 3)

Kd&Be kopPoc £600v avtimpoownevet T SHVOLT TUPOIOTNCNG TOV KOVOVOL. XE YEVIKES
YPOUUES , omotadnToTe AAAOL popeig T-mpothmov mov ektelobvtan ival acaEns Kot

umopet va ypnoporomBovv wg kKopupog Asttovpyiag o€ avTd TO GTPMOLOL.

Yrpopo 3: Kabe koéppog oe avtd 10 otpopo givar évoc otabepdc koOpPfog mov
emonuaivete N. O i-00t0¢ «OuPog vmoroyiler tnv avodroyic TG SOVOUNG
TVPOSATNONG TOV KAVOVA I-TPOG TO AOPOIGHO. TOV SVVAUEDY TLPOSOTNONG OA®V TOV
KOVOVOV:

Wi

O3i=wWj=——,i=1,2.
It Y w4 we (4)
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IMa Adyovg evkoAiag, ot €£0d01 amd aVTd TO GTPMOUO OVOUALOVTAL KOVOVIKOTOUEVES
SVVAELG TVPOSOTNONC.
Xrpopo 4: Kdabe koppoc | 610 otpdpo avtd elivar £vag Tpocapprootikds KOUPoS pe

Agtrtovpyia kOUPoOL:
Os,i = Wi fi = Wi(pix + qiy + 1), ©)

Omov elvar pion Kavovikomomuévn ddvapn mopoddtTnong amd To oTPpMUe 3 Kot
{pi,qi,ri} givatr to 6HVOLO TOV TOPAUETPOV WTOV TOL KOUPoL. Ot TaPAUETPOL GE AVTO

TO GTPOUO AVAPEPOVTAL O EMAKOAOVOOL TOPAUETPOL.

Xrpopa S : O eviaiog kOpPog o avTd T0 GTPOUA Elvar £vag 6Tabepd EMoNUAGUEVOS
kopupog, mov vmoroyiler TV GLVOAIKN amddoon ®¢ TO GOpolcua OAWV TV

EICEPYOUEVOV CNUATOV:

overall output = Os; = Zmi fi= ;,- w; fi (6)

Wi

‘Etol €yovpe KOTOOKELAGEL £V TPOCOPUOCTIKO OIKTLO 7OV Eglval AEITOVPYIKA

1G00VVOLO pe Eva SUGENO aGapES LOVTELO.

3. IIepropiouoi rov ANFIS

O xuprdtepotl mepropiopoi tov ANFIS mov avagépovtar otn debvr PiAoypapio

sivo:

1. Booileton og éva FIS tomov Sugeno.

N

"Exel pa €£0d0, mov AapBdveron pe t pébodo amocapomoinong octaduicuévon

3. unéoov. Oleg o1 GLVAPTHGELS GLUUETOYNG £5000V Tpémel va glvar id1ov THTOoV,
elte ypappkés eite otabepés. Agv umopet va yivetor Kovn yp1on Kovovev.
AropopeTikol Kavoveg dev LTopoV va £xouV TNV 110, GLVAPTNOT GLUUETOYNG
eE6o0v.

4. Tlpémer vo vapyovv Bépn o KGOe kovova.

5. Agv umopet va ypnoipomomOel omoladmoTeE GLVAPTIOT GULUUETOYNG, TTopPd

névo ot tpokafopiopéveg mov emPariovy ot opiopoi tov ANFIS.
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Amoteléopota

Axoro0Bmg mapotifetor 0 mTPMOTOG MIVOKAG TOV  OUAOOTOMUEVOV  GTOTIOTIKOV

otolyelov ota dtakdcia dpbpa mov e€etdoTnKay.

Iivaxag 1. Zratiotikd otoryeio apOpov

Ali. M Prediction Two input - | D: 1year - -
Abdulshahed, models for variables (T1
Andrew P. CNC and T2)

Longstaff, Simon
Fletcher-2014

Kumar Abhishek, | Drilling Spindle speed, | - - - -
Biranchi Narayan | Performance feed rate,plate
Panda, Saurav Modeling for | thickness and
Datta, Siba GFRP(glass drill bit
Sankar fiber diameter
Mahapatra-2014 | reinforced
polymer)
composites

Hui Liu, Hong-qi | Wind speed 6 neurons - 700 Gauss -
Tian, Yan-fei Li- | predictions samples
2014
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Abdolhamid
Salahi, Toraj
Mohammadi,
Reza Mosayebi
Behbahani,
Mahmood
Hemmati-2014

Asymmetric
polyethersulfo
ne
ultrafiltration
membranes for
oily
wastewater
treatment

Filtration time,
trans
-membrane
pressure
(TMP) and
Cross

flow velocity

(CFV)

gauss2mf

Shimaa Barakat,
Magdy B. Eteiba,
Wael Ismael
Wahba-2014

M.l. Mosaad,
Fawzan Salem-
2014

Underground
cables

Load
frequency
control to PID

The maximum
detailed
energy

of three phases
and zero
sequence
currents

The change of
load

Yes

Gauss
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Gokhan Ozkan,
Melih Inal-2014

Ahmad Bagheri,
Hamed
Mohammadi
Peyhani, Mohsen
Akbari-2014

controller

Multi-criteria
decision
making
problems

Forecast in
financial
market

Suppliers’
attributes
(Quiality,
Delivery,
Technology,
Price and
Location)

Wavelet

coefficients of

time series

D:819 days
from
January 1,
2011 to
February
28,2014

gaussmf,
sigmoid

Yes




Ali M.,
Abdulshahed,
Andrew P.
Longstaff, Simon
Fletcher, Alan
Myers-2014

Tahseen Ahmad
Tahseen, M.
Ishak, M.M.
Rahman-2014

Thermal error
modelling

Heat transfer

Temperature
sensors

Reynolds

in line flat tube | number

20

gauss

logistic,si

gmoid

Yes




Shatirah AKkib,
Mohammad
Mohammadhassa
ni, Afshin
Jahangirzadeh-
2013

Scour depth in
bridges

Time (1),
Flood level
(Y,

Mean
approach
velocity (V),
Mean velocity
of flow at the
armor peak
(Va),

Mean velocity
of flow at the
threshold
condition for
sediment
movement
(Vo),
Depth-size
factor (Kyb),
Flow intensity
factor (K1),
Critical shear
velocity (Uca),
Limiting mean
velocity of
flow for bed
sediment
armouring
(Vca),
Equilibrium
time (te) Time
factor (Kt),
Foundation
shape factor
(Ks),
Foundation
alignment
factor (K60),
Reynold’s
Number (Re)

17,500
scour
intervals of
1 min for
10 times,
fol-
lowed by
readings at
intervals of
10 min for
10 times, 5
times for
every 1 h
and 40 min,
and the
final
reading
after 24 h.

gauss,

Ravinder Kumar
Kharb, S.L.
Shimi, S.
Chatterji, Md.
Fahim Ansari-

Solar energy
and
photovoltaic
modules

Operating
temperature
and irradiance
level

gaussmf

Yes
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Alireza Karami,
Somaieh Afiuni-
Zadeh-2013

Rock
fragmentation

1 Powder
factor (ANFO
kg/t)

2 Unconfined
compressive
strength (MPa)
3 Ratio of
spacing/burde
n

4 Number of
blasting row

5 Ratio of
charge per
delay (ANFO
kg/(ms)

6 Ratio of
stemming/burd
en

7 Burden (m)

four
gauss2mf,
two
gbellmf

Zhe Yuan, Lin-
Na Wang, Xu Ji-
2013

Prediction of
concrete
compressive
strength

The
consumption
amount of
cement, blast
furnace slag,
fly ash, water,
super-
plasticizer,
coarse
aggregate and
fine aggregate

D:180 days




C.K. Lau, Develop an Features - - sigmoid,b | -
Kaushik Ghosh, online fault extracted by ell
M.A. Hussain, diagnosis MSPCA
C.R. Che Hassan- | framework for
2012 a dynamical
process
incorporating
multi-scale
principal
component
analysis
(MSPCA) for
feature
extraction and
adaptive
neuro-fuzzy
inference
system
(ANFIS) for
learning the
fault-symptom
correlation
from the

process
historical data
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Mohsen
Annabestani,
Nadia Naghavi-
2014

J. Fernandez de
Canete, A.
Garcia-Cerezo, I.
Garcia-Moral, P.
Del Saz, E.
Ochoa-2013

Murat Hosoz,
Huseyin Metin
Ertunc, Murat
Karabektas,
Gokhan Ergen-
2013

lonic Polymer

Metal
Composite
(IPMC)

Control of a
distillation
column by
using ANFIS

Modelling the
performance
parameters and
exhaust
emissions of a
diesel engine
employing
various fuels

{pm,gm,rm}
consequent
parameters

Heat input to
the boiler Q
and the reflux
flow rate R
(LN+1)

Biodiesel
content in the
fuel (BC),
engine speed
(n) and engine
load.

l. N .

bell
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Bindi Chen, Peter | ANFIS for Variables and - M:28 gauss,bell | Yes
C. Matthews, prediction of vectors months(01/
Peter J. Tavner- faults in wind Jun/2006 to
2013 turbines 30/Sep/200
8)

Swasti R. Design a Static | Speed - - gbellmf,tr | -
Khuntia, Synchronous | deviation & apezoid,tr
Sidhartha Panda- | Series acceleration iangular
2011 Compensator

(SSSC)-based

controller for

the

improvement

of transient

stability
Mu-Yen Chen- Business (Financial_Rat [01] | D: 1 year bell Yes
2011 failure io (Q), MO

prediction (Q)) and three

linguistic
intervals

I.M. Ginarsa, A. | An ANFIS- The rotor Yes - gauss Yes
Soeprijanto, M.H. | based speed
Purnomo-2012 composite deviation (A®)

controller- and its

static var derivative

compensator View the

(CC-SVC) was | MathML

proposed to
control both
chaotic
oscillations
and voltage
collapse.

source(Am")
were the input
signals for the
ANFIS-based
CC.The
voltage angle
(8) and
measurement
voltage
(Vmeas) were
the input
signals for the
ANFIS-based
SVC.
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Esin Dogantekin, | RNA viruses Vector and - 1 year - Yes
Engin Avci, classification layers
Oznur Erkus- using Entropy-
2013 ANFIS
method
Le Duy Khoa, Design a 3-R The control - - sigmoid,g | Yes
Dinh Quang planar parallel | error e(t) and auss,trian
Truong, Kyoung | robot and its derivative gular and
Kwan Ahn-2013 | develop a de(t)/dt. trapezoida
proper I
synchronizatio
n controller for
its tracking
control task.
Ching-Hsue Forecast stock | A(t), an - M:7 gauss,bell | Yes
Cheng, Liang- price aggregated years(1997
Ying Wei, Jing- value of the to
Wei Liu, Tai- three recent 2003)
Liang Chen-2012 periods of
stock prices
Leila Naderloo, Prediction of Labor, Yes - triangular, | -
Reza Alimardani, | crop yield machinery, trapezoida
Mahmoud Omid, electricity used 1, bell-
Fereydoon to pump the shaped,
Sarmadian, water for gaussian
Payam Javadikia, irrigation, and
Mohammad diesel fuel, sigmoid
Yaser Torabi, water for
Fatemeh irrigation,
Alimardani-2012 nitrate,phospat
e,potassium,ch
emicals(pestici
de, herbicide
and fungicide)
and seed
Huimin Jiang, Customer Design - - triangular | 30 tests
C.K. Kwong, satisfaction attributes
M.C. Law, W.H. | using ANFIS
Ip-2013
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Yousif I. Al
Mashhadany
(MIEEE, IIE)-
2012

Hadi Fattahi,
Saeed Shojaee,
Mohammad Ali
Ebrahimi
Farsangi, Hamid
Mansouri-2013

D.K. Ghose, S.S.

Panda, P.C.
Swain-2013

Khalid Al-
Ghamdi, Osman
Taylan-2014

Workspace
robot

Excavation
damaged zone
in
underground
spaces

Prediction and
optimization
of runoff

Electrical
discharge
machining
process

The error
between a
robot IKP's
analytical
solution(Elkp)
and the rate of
change of that
error(AEIkp)

Parameters
and variables

Present day
water level

(H®)

Parameters
and variables

27

- triangular,
bell

- gauss

16
years(1990
to 2005)

gauss,
sigmoid

30
observation
S




Kamal
Saadeddin,
Mamoun F.
Abdel-Hafez,
Mohammad A.
Jaradat,
Mohammad
Amin Jarrah-
2013

Bedri Kurtulus,
Nicolas Flipo-
2011

Swasti R.
Khuntia,
Sidhartha Panda-
2011

Estimation for
vehicle
collision
prevention
system using
ANFIS

Efficiency of
anfis (adaptive
neuro fuzzy
inference
system) for
interpolating
hydraulic head

Automatic

generation
control (AGC)
of a three
unequal area

Inertial
navigation
system (INS)
position and
velocity

Vectors and
parameters

Derivative
(d(ACE)/dt)

Yes

gauss

Gaussian
(MFgauss
), bell-
shaped
(MFgbell)
triangular
(MFtri),
and
spline-
based
(MFpi)

bell,sigm
oid

Yes

Yes
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hydrothermal

system

Betul Bektas Prediction of Insulation - 5 years bell No
Ekici, U. Teoman | building thickness and
Aksoy-2011 energy needs | orientation

(azimuth

angles)

Rajesh Singh, Estimation of | parameters gauss,bell | 10
Ashutosh elastic

Kainthola, T.N. constant of

Singh-2011 rocks
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O. Faruk Dursun, | The discharge | The - gauss,tria | -
Nihat Kaya, capacity of dimensionless ngular,tra
Mahmut Firat- semi-elliptical | parameters, L pezoid,ge
2012 side weirs /B, L/LL/E, p neralized
/hy, b /a, and bell
Fi
Bashir A micellar- Multilayer - gauss, Yes
Rahmanian, enhanced perceptrons ANN--
Majid Pakizeh, ultrafiltration | (MLP)-- >logistic,s
Seyed Ali Akbar | (MEUF) >layer, an igmoid
Mansoori, procedure for | output layer
Morteza the separation | and an
Esfandyari, of lead ions intermediate or
Dariush Jafari, from aqueous | hidden
Heidar Maddah, | solution using | layer.ANFIS--
Abdolmajid response >values
Maskooki-2012 surface
methodology
(RSM)
Ali Haghighat A modeling 1- Matrix - bell- six set
Mesbahi, Dariush | method to (epoxy) shaped(gb
Semnani, Saeid predict and (volume ellmf),
Nouri Khorasani- | analyze the percent) 2- triangular
2011 effectiveness polytetrafluoro -
of parameters | ethylen shaped(tri
of specific (PTFE) mf),
wear rate (volume trapezoida
percent) 3- I-
Graphite shaped(tra
(volume pmf)
percent) 4-
Short-CF
(volume
percent) 5-
Nano-TiO2
(volume
percent)
Mehmet Prediction the | Pipe 28 days - -
Emiroglu, Ahmet | peak pressure | diameter(cm),
Beycioglu, Servet | load of glass fiber
Yildiz-2012 concrete pipes | content(%),
including glass | peak pressure
fiber load(kN/m)
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Wen-Hsien Ho,
Jian-Xun Chen, I-
Nong Lee, Hui-
Chen Su-2011

Yung-Ching Ho,
Ching-Tzu Tsai-
2011

Behrouz Ahmadi-
Nedushan-2012

Predict the
adequacy of
vancomycin
regimen

Forecasting of
new product
development
performance

Elastic
modulus of
normal and
high strength
concrete using
ANFIS

Patient’s
gender, age,
weight, SCR,
daily dosage,
and dosing
interval

Nodes and
variables

Length-to-
diameterratio,c
orediameter,
aggregate size
and concrete
age

June 2004
and June
2009

Gaussian

Gauss,
gbelmf

20%

20 datasets
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Mansour
Talebizadeh, Ali
Moridnejad-2011

Forecast of
lake level
fluctuations
using
ensembles

of ANN and
ANFIS models

Inflow(m3/s),e 1,3,6
vaporation(m months
m/month),rainf

all(mm/month)

and lake

level(m)

gauss,
log-
sigmoid




P. Mullai, S.
Arulselvi, Huu-
Hao Ngo, P.L.
Sabarathinam-
2011

Iman
Malekmohamadi,
Mohammad Reza
Bazargan-Lari,
Reza Kerachian,
Mohammad Reza
Nikoo, Mahsa
Fallahnia-2010

An anaerobic
hybrid reactor
(AHR) for
treating
penicillin-G
wastewater
was investi-
gated

Wave
height(WH)

Days of
operation
(Din)

and the
influent COD
(Cin)

3 average
wind speeds

D:245 days

from March
2005 to
December
2006

Gauss

gauss,
sigmoid,
Hyperboli
¢ Tangent
and
Hyperboli
C Secant.




Ali Nazari, Amir
Ali Milani,
Gholamreza
Khalaj-2011

llke Turkmen-
2010

Model for
predicting
ductile to
brittle
transition
temperature of
functionally
graded steels
in both crack
divider and
crack arrester
configurations

Efficient
impulse noise
detection

FGS type (F),
the crack tip
con-
figuration (C),
the thickness
of graded
ferritic region
(A), the
thickness of
graded
austenitic
region (G), the
distance of the
notch from
bainite or
martensite
intermediate
layer (D) and
temperature

(M.

A(i,j) and
M(i.j)

34

Yes

140 data

gauss,tria
ngular

gauss,
triangle




H. Md.
Azamathulla,
Aminuddin Ab.
Ghani, Seow Yen
Fei -2011

T. Ravi Kiran,
S.P.S. Rajput-
2011

Predicting
sediment
transport in
clean
sewer

For predicting
the
performance
of an
IEC(indirect
evaporative
cooling)

4 input
parameters
((d50/R),xs,Dg
r,Cy)

Linguistic
variables mp,
ms, 01, 6w

summer
season(Apr
il-June)

trapezoid

bell,
trapezium
, triangle,
sigmoid

Yes

Yes
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Hong Zheng, Bo
Jiang, Hongfei
Lu-2011

Deepak Joshi, A.
Mishra, Sneh
Anand-2011

Detect bruises
on

Chinese
bayberries as a
function of
fractal
dimension
(FD) and RGB
intensity
values.

Knee angle
prediction

FD, R, G and
B value

First and
second order
derivatives of
the knee angle

150 fruits

360
samples
from 16
adult males
between 22
and 27

trimf,
trapmf,
gbellmf,
gaussmf,g
auss2mf,
psigmf,
dsigmf
and pimf

triangular

Yes

36




César Sepulveda,
Juan Carlos De la
Llera, Andrés
Jacobsen-2012

Mahdi Aliyari
Shoorehdeli,
Mohammad
Teshnehlab, Ali
Khaki Sedigh-
2008

Preliminary
seismic
response
estimation of
free-plan
nominally
symmetric
buildings

Novel hybrid
learning
algorithm with
stable learning
laws for
ANFIS

Stories, p,
height (m),
slab
thickness(m),
wall total
inertia(m”4).

Variables from
type
[x(t—18),x(t—1
2),x(t-6),x(t)]

years

bell

Yes




Mrinal
Buragohain,
Chitralekha
Mahanta-2007

Mohsen Hayati,
Abbas Rezaei,
Majid Seifi, Ali
Naderi-2010

An ANFIS
based system
modelling
where the
number of data
pairs
employed for
training is
minimized by
application of
an engineering
statistical
technique
called full
factorial
design.

Modeling of
CMOS logic
gates as a tool
in designing
and simulation
of CMOS
logic circuits

Input variables
X(t-2) and y(t-
3)

data

20 data

5000 data

bell,gauss




Melih inal-2007

Dielectric
properties of
polyesters
which have
abundant use
in
communicatio
n

cables and
power systems
are aimed to
be determined
by means of
ANFIS

Temperature,fr
equency

39

Yes

64 data
tests

bell

Yes




Futao Zhu, Rapid Displacement tests from O | gauss, Yes
Yunjie Wu-2014 | structural response of the to 10.04

damage last time point seconds

detection and the time

method is point now

proposed

based on

structural

dynamic

vibrationdata,

which can be

used to fast

assess

structural fault

for short-term

monitoring.
M. Geethanjali, New method Load current 36 tests in Gaussian | Yes
S. Mary Raja for modelling | (IL) and TDS millisecond | type,
Slochanal-2007 OC(accurate S bell-

models of shaped

overcurrent)rel type

aycharacteristi andtriang

CS curves ular type
Pravin Patil, Modeling ofa | Tube 243 gauss Yes
Satish C. Sharma, | vibration material tube samples
Himanshu based dimensions,ma
Jaiswal, Ashwani | electromechani | ss flow
Kumar-2014 cal mass flow | range,vertical

sensor to study | height of

the influence tube,sensor

of tube location,drive

material frequency,flui

d

Melek Acar The prediction | Variables 228 pairs of | gbell,gaus | Yes
Boyacioglu, of stock observation | s
Derya Avci-2010 | market return: s:January

The case of the 1990 to

Istanbul Stock December

Exchange 2008

40




C.K. Lau, Y.S. Online fault DTCYGGAS, | - Every 6 bell, -
Heng, M.A. diagnosisofa | 2)PCYGGAS, min for a
Hussain, M.I. gas-phase 3)PRFEED, duration of
Mohamad Nor- polypropylene | 4)FRFEED, 40
2010 production 5)FVAP-A, simulation
process with 6)PVAP-A, hours.
emphasis on 7)TREACTO
fast and R, 8)FPROD+
accurate
diagnosis,
multiple
fault
identification
and
adaptability.
Julian Moreno- To forecast the | Variables - M:2002 triangle, 10%
2009 monthly ideal and 2007 trapezoida
generation of (72 I, Gauss
an agent with a samples)
hydraulic plant
within the
Colombian
power market.
Mingzhen Wei, Predicting Inputl(for Yes 10 pairs of | bell 10 tests
Baojun Bai, injection gross thickness data sets
Andrew H. Sung, | profiles near the
Qingzhong Liu, injection
Jiachun Wang, wells),
Martha E. input2(for net

Cather-2007

thickness near
the injection
wells),
input3(for the
gross thickness
near the pro-
ducing wells),
input4(for the
net thickness
near the
producing
wells) and
input5(for well
distance
between
injection wells

41




C. Riverol, C. Di
Sanctis-2008

Esin Dogantekin,
Mustafa Yilmaz,
Akif Dogantekin,
Engin Avci,
Abdulkadir
Sengur-2008

Is addressed to
improve the
quality of the
signal of
ANFIS

In this
technique,
some digital
image
processing
methods such
as noise
reduction,
contrast
enhancement,
segmentation,

and

surrounding
producing
wells)

Fan speed
(airflow) and
the electric
power

7 layers

Yes

images of
16 parasite
eggs

bell

bell,Log-
sigmoid

42




Seydi Vakkas
Ustun, Metin
Demirtas-2008

and
morphological
process are
used for
feature
extraction
stage of IM-
ANFIS
approach used
in this study

Modeling and
performance
analysis of the
voltage/freque
ncy (V/)
control of
induc-

tion motor
drives

Inputs Kp and
Ki
proportional
and integral
coefficients of
the proposed
controller

43

36 samples

triangular

Yes




Ahmet Baylar,
Davut Hanbay,
Emrah Ozpolat-
2008

Esin Dogantekin,
Akif Dogantekin,
Derya Avci,
Levent Avci-
2009

Foad Soltani,
Reza Kerachian,
Ehsan Shirangi-
2010

For predicting
air entrainment
rate and
aeration
efficiency of
weirs

An intelligent
diagnosis
system for
diabetes

A model for
determining
optimal
operating
policies for
different
reservoir

Discharge
Q(m"3/s),
drop height
h(m), angle in
triangular
sharp-crested
weir 8(poipeg)

Healthy and
patient
(diabetes)
features

Inflow
quantity and
quality, the
month
number, and
the vertical
profile of the

768 Pima-
Indian
women at
least 21
years

M:1997 to
1998

gbell, bell

bell

bell,gauss

20%
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Hossein Ali
Zamani,
Shahin
Rafiee-
Taghanaki,
Masoud
Karimi,
Milad
Arabloo,
Abbas
Dadashi-
2014

outlets.

A powerful
computational
intelligent
model is
designed to
develop a
reliable model
for predicting
amount of
dissolved gas
in oil at
reservoir
conditions as
one of the
most important
PVT
properties of
reservoir oils.

water
temperature
and TDS

concen-
tration at the
beginning of
the month

Bubble point
pressure(psia),
gas specific
gravity, oil
gravity (API)
reservoir
temperature

(F)

45

gauss

372 data
sets




Karim
Salahshoor,
Mojtaba
Kordestani,
Majid S.
Khoshro-2010

Zhi Q. Gu, S.
Olutunde
Oyadiji-2007

A new FDD
scheme for
condition
machinery of
an industrial
steam turbine
using a data
fusion
methodology.

Controller for
reduction of
environmentall
y induced
vibration in
multiple-
degree-of-
freedom
(MDOF)
building
structure with

HP(high-
pressure)
turbine, boiler
pressure
thermocouple,
fouling the
extraction,
fouling the
HP-IP
line(intermedi
ate pressure),
fouling the IP-
LP(low
pressure) line,
fouling the
condenser

Variables

period of
months

GRBF
(Gaussian
Radial
Basis
Function

bell

Yes
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Aboozar Khajeh,
Hamid
Modarress-2010

Amin Talei,
Lloyd Hock Chye
Chua, Tommy
S.W. Wong-2010

MR damper

Quantitative
structure
property
relationship
(QSPR) study
was performed
to develop a
model for
prediction of
flash point of
esters based on
a diverse set of
95
components.

Rainfall-
runoff
modeling

5 layers

Antecedent
rainfall, runed
sequential
rainfall time

[0.1]

D:October
and
December
2002

gauss

triangular

3/10 events
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series

Ali Osman Extract the Two PSD 40 healthy | gauss Yes
Ozkan, Sadik significant values -- and 40
Kara, Ali Salli, features from | >power patients
Mehmet Emin the right and spectral between
Sakarya, Salih left hand Ulnar | density (PSD) 38-70 years
Giines-2010 artery Dopp-
ler signals for
the diagnosis
of RA
disease(rheum
atoid arthritis)
Servet Soyguder, | Design a The difference - gaussmf,g | Yes
Hasan Alli-2009 | HVAC system | between the auss2mf,g
which damper | indoor bellmf,tri
gap rates have | temperature mf,pimf
been and the
controlled by | ambient
PID controller | temperature

and the first
derivation of
the difference
between the
indoor
temperature
and the
ambient
temperature
1st ANFIS,the
difference
between the
relative indoor
humidity

and the
ambient
humidity and
the first
derivation of
the difference
between the
relative indoor
humidity and
the ambient
relative

48




P. Civicioglu-
2006

Novel
approach for
denoising the
images
corrupted by
impulsive
noise (IN) by
using a new
nonlinear IN
suppression
filter, entitled
k-nearest
neighborhood
pixels-based
Adaptive-
Fuzzy Filter
(k-AFF)

humidity 2nd
ANFIS,

2 mfs

triangular

Yes

49




H. Md. For predicting | 2 values - 1998 until | bell 20%
Azamathulla, the bed load 2007.
Chun Kiat for moderately
Chang, sized rivers
Aminuddin Ab.
Ghani, Junaidah
Ariffin, Nor
Azazi Zakaria,
Zorkeflee Abu
Hasan-2008
Tahir Ayata, The potential Building width | - d:10 to 18h, | bell, Yes
Ertugrul Cam, use of natural | and length, 10 June, gauss2mf,
Osman Yildiz- ventilation as a | door July and trimf
2007 passive width, wind August

cooling system | direction and

in new wind speed

building

designs in

Kayseri, a

midsize city in

Turkey, was

investigated
Ching-Hsue Forecasting Variables Yes M:1997 to | bell,triang | Yes
Cheng, Liang- stock price 2003 ular,gauss
Ying Wei, You- | problems in
Shyang Chen- Taiwan
2009
A Efficient (ETR) - D:May gauss, Yes
Moghaddamnia, | approach by extraterrestrial 1993 to bell
R. Remesan, M. using the radiation, daily April 1997
Hassanpour Gamma test precipitation
Kashani, M. (GT) to (P), daily
Mohammadi, D. | select the input | mean
Han, J. Piri-2009 | variablesand | temperature

the training (Tmean), daily

data length, so | maximum

that the trial temperature

and error (Tmax), daily

workload can | minimum

be greatly temperature

reduced. (Tmin) and

daily mean
wind velocity

50




J. Nou, R.
Chauvin, A.
Traoré, S. Thil, S.
Grieu-2014

Forecast the
solar resource
with the aim of
improving

the man
agement of
CSP plants

(V).

Day
(D),Hour(H),D
ry Bulb
Temperature(
DBT),Pressure
(Pu),and
Relative
Humidity(RH)

51

from 2002
to 2013
with a time
step of one
minute

bell,
gauss

28000 from
84000
examples




Erkan Besdok-
2004

Ship-Peng Lo,
Yeou-Yih Lin-
2005

A new
impulsive
noise
elimination
filter, entitled
Anfis-based
impulsive
noise
removing filter
(AIF), which
shows a high
performance at
the restoration
of images
distorted by
impulsive
noise

The prediction
of

non-
uniformity on
wafer surfaces
under various
combinations
of process
parameters can
be achieved.

Parameters of
2 membership
functions

Carrier load,
pad’s elastic
modulus and
thickness

52

35 data

gauss

gauss,
triangular,
bell

Yes




Tanvir Islam,
Prashant K.
Srivastava,
Miguel A. Rico-
Ramirez, Qiang
Dai, Dawei Han,
Manika Gupta-
2014

For the Nine channels
estimation of

hydrometeors

from the

TRMM

microwave

imager (TMI)

250000
vectors

50 orbits




Bao Rong Chang-
2006

Leocundo
Aguilar, Patricia
Melin, Oscar
Castillo-2003

Combined
with a
nonlinear
generalized
autoregressive
conditional
heteroscedastic
ity
(NGARCH)
model that is
tuned by
adaptive
support vector
regression
(ASVR) so as
to tackle the
problem of
time-varying
conditional
variance in
residual errors

Design the
fuzzy rule base
of the
intelligent
system for
control.

{o(k),o(k-
1),...0(k-
s),00(x),80(k-
1),...,00(x-5)}

Signals

Yes

M:August
2000

to
December
2003

400
samples

gauss

Yes

Yes
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Alfonso Iglesias
Nuno, Bernardino
Arcay, J.M.
Cotos, J. Varela-
2005

The
application of
various
Artificial
Intelligence
techniques to
images that
proceed from
Remote
Sensing and
serve topredict
Prionace
Glauca
captures (the
Prionace
Glaucaisa
type of shark).

Values of the
pixels of each
image

55

1998 and
1999

Yes




Serdal Terzi-
2013

M. Taheri, M.R.
Alavi
Moghaddam, M.
Arami-2013

Represent the
momentary
ability of
pavement to
serve

traffic, and the
performance
of the
pavement was
represented by
its
serviceability
history in
conjunction
with its load
application
history.

For
optimization
of Reactive
Blue 19
removal using
combined
electro-
coagulation/co
agulation
process

age,
cumulative
Equivalent
Single Axle
Loads
(ESALs), and
Structure
Number (SN

Initial pH of
3.82, initial
dye concen-
tration of
162.15 mg/I,
current density
of 215 A/m”2,
reaction time
0f12.65 min
and PAC

D:20 years

78
experiment
s 5000 rpm
for duration
of 5 min.

g-bell
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Yuanfei Han,
Weidong Zeng,
Xuemin Zhang,
Yongging Zhao,
Yu Sun, Xiong
Ma-2012

Liang-Ying Wei-
2013

through Multi-
Objective
Particle

Swarm
Optimization
(MOPSO).

Predict the
tensile
strength of
Ti600 alloy
after
hydrogenation

For predicting
stock price

dosage of
11.99 ml

Hydrogen
temperature
(°C) and
hydrogen
content(wt.%)

Technical
indicator A(t),
technical

Yes

24 data

D:271
transaction
days in the

gauss,
triangular

bell

from 2000
to 2005

57




trends indicatorB(t). year 2000.

Maryam To show a Three - average - Yes
Vatankhah, strict relation modifiable age: 28,7

Vahid Asadpour, | between parameters{ai, males and 8

Reza Fazel- electroencepha | bi, ci} females

Rezai-2012 logram (EEG)

signal features
and perceptual
pain levels and
to clarify the
relation of
classified
signal to pain
origin.
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Patricia Melin,
Jesus Soto, Oscar
Castillo, Jose
Soria-2012

An
architecture
for ensembles
of ANFIS
(adaptive
network based
fuzzy
inference
system), with
emphasis on
its application
to the
prediction of
chaotic time
series, where
the goal is to
minimize the

Node and
variable

800 pairs of
data,D:800
days

gbellmf,g
aussmf,ga
uss2mf,
Trimf,
dsigmf,
Pimf

400 from
800 pairs of
data

59




R.A. Saeed, A.N.
Galybin, V.
Popov-2012

prediction

error.

A numerical
approach for
fluid—structure
(turbine
runner)
analysis

The reduced
FRF(frequenc
y response
functions) data
sets along x- ,
y-and z-
directions

60

264 cases.
from 1997
to 2002,
more than
15,000 h,

bell

10%




Mahmut
Bilgehan-2011

H.M.I. Pousinho,
V.M.F. Mendes,
J.P.S. Cataldo-
2012

The buckling
analysis of
slender
prismatic
columns with
a single non-
propagating
open edge
crack
subjected to
axial loads.

A novel hybrid
approach is
proposed for
electricity
prices
forecasting in
a competitive
market,
considering a
time horizon
of 1 week

Non-
dimensional
crack depth (&)
and the non-
dimensional
crack location

(B)

Parameters
and vector

H:year
2002

bell,
gauss

bell

61




Hossein Tabari,
Ozgur Kisi,

Hosseinzadeh
Talaee-2012

Salman
Zaferanlouei,
Dariush
Rostamifard,
Saeed Setayeshi-
2010

Azadeh Ezani, P.

Evapotranspira
tion modeling
using limited
climatic data
in a semi-arid
highland
environment

A new flexible
tool is
developed to
predict
CHF.(Critical
Heat Flux)

Mean air
temperature,
solar radiation,
relative
humidity and
wind speed

Five variables

M:1986—
2005

2006 CHF
look-up
table

gauss,
bell,

trapezoida
I

bell,gauss

5 years




Mohammad
Shafiur Rahman,
M.M. Rashid,
M.A. Hussain-
2012

Soner Akkoc-
2012

Predict the
effective of
thermal
conductivity of
various fruits
and vegetables

Proposes a
three stage
hybrid
Adaptive
Neuro Fuzzy
Inference
System credit
scoring model,
which is based
on statistical
techniques and
Neuro Fuzzy

With water
content(Xw),te
mperature(T),a
nd apparent
porosity (ea)
of the food
material

Variables and
11 nodes

676 data
points
collected
from 12
journal
papers for
10 different
materials

2003 toa
total of
2000 credit
card
applicants

tri, ghell,
gauss,
gauss2, Pi

169 data
sets from
676

10-fold
Cross
validation




Anupam Das, J.
Maiti, R.N.
Banerjee-2010

Ali Jalali, Ali
Ghaffari, Parham
Ghorbanian,
Chandrasekhar
Nataraj-2011

Prediction of
the

control action
which aids in
reduction of
carbon,
manganese
and other
impurities
from the in-
process molten
steel.

The
identification
of the

heart rate (HR)
baroreflex
mechanism.

C%(Percentag
e of carbon
present in the
billets) and
P%(Percentag
e of
phosphorus
present in the
billets)

15 parameters

Yes

136
observation
S

500 data
pairs

gbell

gbell

400 data
pairs

64




Ulas Caydas,

Ahmet Hasgalik,
Sami Ekici-2009

The prediction
of the white
layer thickness
(WLT) and the
average
surface
roughness
achieved as a
function of the
process
parameters

Pulse duration,
open circuit
voltage,
dielectric
flushing
pressure and
wire feed rate

65

16
experiment
s data

bell,
gauss




Mohsen Hayati,
Abbas Rezaei,
Majid Seifi-2009

Yasin Varol,
Ahmet Koca,
Hakan F. Oztop,
Engin Avci-2008

Prediction of
the heat
transfer rate of
the wire-on-
tube type heat
exchanger.

Predict
temperature
and flow field
due to
buoyancy-
induced heat

At, Aw, Ga,
Tai A-->Heat
transfer
surface
area(m”"2),G--
>volumetric
flow
rate(m”3/s),T-
->Temperature
°C)

3 variables
X,Y,Z

19 tests

Bell,
sigmoid,
triangle,
trapezoid
and
Gaussian.

bell, Log-
sigmoid

66




Hossien Riahi-
Madvar, Seyed
Ali
Ayyoubzadeh,
Ehsan Khadangi,
Mohammad
Mehdi
Ebadzadeh-2009

transfer in a

partially
heated right-
angle
triangular
enclosure.

A new flexible
tool is
developed to
predict the
longitudinal
dispersion
coefficient

Flow

width(m), flow

depth(m),

cross sectional

average

velocity, shear
velocity(m/s)

67

73 series

bell




Roohollah Noori,
Gholamali
Hoshyaripour,
Khosro Ashrafi,
Babak Nadjar
Araabi-2009

Zhen-Yuan Jia,
Jian-Wei Ma, Fu-
Ji Wang, Wei
Liu-2010

Daily carbon
monoxide
(CO)
concentration
in the
atmosphere of
Tehran by
means of
developed arti
ficial neural
network
(ANN) and
adaptive
neuro-fuzzy
inference
system
(ANFIS)
models

A prediction
method to
forecast
synthesis
characteristics
of hydraulic
valve is
devised and
the utilizing of
the method
can help
enterprises to
decrease the
repair rate and

28 variables

13 parameters

D:2004-
2005

120 group
geometric
elements
values

gauss

bell

Yes

Yes

68




reject rate of
the product.

Kadda Beghdad Develop a new | Four D:20 days | gauss, Yes
Bey, Farid prediction parameters sigmoid
Benhammadi, model that can
Aicha Mokhtari, | be used to
Zahia Gessoum- | predict the
2010 future CPU

load ina

distributed

computing

environment
Altunay Estimate the CH4%, Qgas, 2h:192 - 63/192
Perendeci, Sever | effluent Qanarecycle, days days
Arslan, Serdar S. | chemical Qinf-bypass
Celebi, oxygen and Qinf(rate
Abdurrahman demand, of the
Tanyolag-2008 CODeff, of a wastewater

real scale treatment

unsteady plant,

anaerobic Qinf,

wastewater anaerobic

treatment plant | sludge recy-

of a sugar cle flow rate,

factory. Qanarecycle,

inlet
volumetric
flow rate of
the anaerobic
tank,Qinf-
bypass,
produced
volumetric gas
flow rate,
Qgas, CH4%
content to
CH4

69




Yaguo Lei,
Zhengjia He,
Yanyang Zi, Qiao
Hu-2007

Presents a
novel method
for fault
diagnosis
based on
empirical
mode
decomposition
(EMD), an
improved
distance
evaluation
technique and
the
combination of
multiple
adaptive
neuro-fuzzy
inference
systems
(ANFISs).

Six salient
feature sets

70

Yes

1320 data
sets




Murat Ay, Ozgur
Kisi-2014

Liang-Ying Wei,
Ching-Hsue
Cheng, Hsin-
Hung Wu-2014

Integration of
k-means
clustering and
multi-layer
perceptron (k-
means-MLP)
methods in
modelling
chemical
oxygen
demand
(COD)
concentration

Forecast
TAIEX stock

Water
suspended
solids (SS),
temperature,
pH, discharge
Q)

Lag period of
TAIEX is one
(TAIEX(t))and
3-period
moving
average(MA-
3(1)

Yes

D:January
2004 and
December
2006

10 year
period
TAIEX(Tai
wan Stock
Exchange
Capitalizati
on
Weighted
Stock
Index)

triangular,
triangle,
Gaussian

bell

25%

1994
to 2003




noise

Avaivon Epevvag (Ilivaxag 1)

Mo v kaAdtepn avaAvon TOV OMOTEAEGLATOV TG £pELVaS dnovpyninkay Kémolo
YPUPNLLATO TTOV TEPIAAUPAVOLY OpLOdOTOUEVE TO amoTeAécpata ond To kbbe medio,
onmwg meprypaetnkav otov Iivoka 1. H avdivon ke mediov meprypdopetal og dvo
ypapnuata. To éva ameucovilel TIg HETPNOELS HE aKEPUIOVS APIOOVG Kot TO GAAO TNV

nocooTtwoia epedvion tov ke ctoryeiov 6ToV TvaKa.

2003; 1 2002; 0 _2001;1

2004; 3

2005; 4 N
\

2006; 4 ——————a
2007; 12
2008; 14

2009; 18

2010; 20

Cpagnpa 1. ZHvoro apBpwv avd £toc

Ta meprocotepa Gpbpa mov epgvvnbnkay dnpoctevTnKoy o610 dtadiktvo to 2011
ovykekpipéva tpravta £E1 o apBpd. ‘Eneita akodovOnoe 1o 2014 pe tpidvra Eva Kot
petd to 2012 pe eikoot gvvéa. Ta vmoOlowta €tn pe tov avtictoryo opdud apbpov
angikoviCovtar oto I'paenua 1. Ilpwv to 2006 n épevva yOopw amd to ANFIS og éva
YPNOO epYareio otV KaOnpepvoOTnTo TOL OVOPOTOL NTAY EALYIOTN OTTMOC PaiveTOL
Kol oo v Kataypoen. Hapakdto (Ipaenua 2), ameikoviCoviol To GUYKEVTIPOTIKA

TOGOOTA.

72




2006 2005 2004 2003 20:)2 2001
2% 2% 2% _ 1% 0% 19%

2014
15%

I'paonpa 2. Zovoro apBpwv ava €10g, emt TO1G €KATO ATEIKOVIOT
H opoadomoinon tov dgvtepov mediov, topéag Gpbpov, OnMC TOPOVCIAGTNKE GTOV

[Tivaxa 1, anewoviletor oto mopaxdto ypdonua (Ipaenua 3).

Kowwvia; 3
Awatpodn; 5 \ Xnupela; 3

HAektplopog; 7
Oalaooa; 8

BeAtlotomnoinon; MnyxavoAoyia; 39
13

latpikn; 14

Texvoloyia; 34

Owovopia; 18

I'pagnua 3. Tovoro apbpwv avd yvootikd nedio

H mietoynoeia tov dpbpov avaeepdtav otov topéa tov mepipdirovtog (sppaviCovrar
ocapbvta pOpa). [ToAd peydAo mocooTd KOTEXEL KOL 1) UNYOVOAOYIO, LE TPLAVTO EVVEQ

apBpa ko n Ttexvoroyia pe TpLavta téccepa. O Topéag Tov TEPPAAAOVTOG EXEL LEYAAN
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onuacio yw tov avlpomo kot TG cuvOnKes daPimong Tov Kol TO YEYOVOS OTL TO
ANFIS og ovtd tov Topén mopovotdlel Tn HeEYOAVTEPN OLYVOTNTA EUPAVIONG
KOTAOEIKVVEL TV onpacio Tov otn {on Kot TV KoAvTépeuon tov cuvinkov e H
punyovoroyio ¢ KAGOOG TNG UNYOVIKNG Le TOAAEG EQUPUOYEG OGNV KAONUEPIVOTNTA
Y. OVTOKIVITO amoTeAEl TO O€0TEPO OE EUPAVIOT TOUED QPOVEPOVOVTOS OTL TO
gpyoreio Avel TpofAnquota TG KaOnuepvdTTag mov UIopel va To OVIILETOTIGOVE
fowg Kol mopamdve amd pio eopég kotd Tn ddpkeln g pépag. Téhog tpidvrta
TEGGEPU TPOYPAUUOTO dNUovpyHOnKoy otV TeXVOLOYid KATL TOL onuaivel OTL Ta
ANFIS pmopodbv av ypnoomomBoiv cwmotd va amo@EPovV  TEXVOYVMGIN Kol

peAlovtiky] moykoouwo ovémrtuén. H mocootioio katavopr, moapovotdleror oto

Ipaenpa 4.

HAEKTPLOMOG ATpodr o wmwvia Xnpeia

3% 3% 2% 2%
OdAacoa \ |

BeAtiotomnoinon 4% -\

6% MeptBdAiov
20%

latpkn
7%

VAWK MnxavoAoyia
8% 19%

Otkovouia
9%

Cpagnpa 4 . Anewcovion I'vootikov [ediov

To Tpaenua 5, deiyvel GLALOYIKA OTOTEAEGUOTA Y10 TIG UETOPANTEC €16000V TOV

HOVTEL®VY OV OMILLOVPYNCAVE Ol GLYYPOPELS TV GpOBpmV.
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MNapdpetpoy; 7
Alaviopata;
KoupBoy; 4 2

Oepuokpacia
WG petaPAntn; 29

Cpaonpa 5. ZHvolo petoPfAntmdv €160V

Ta cLYKEVTIPOTIKE OmTOTEAECUATO KOTAGEIKVOOUY OTL 1] TAELOYNOI0 TV OMOVPYDV
TV dpbpwv enéhele va Paiel T Oeppokpacio cav petafAnt) €16030V GTO LOVTEAOD
mov Onovpynoe. Aegkoaeptd eiyav petapfintég cav  gicodo TOmov yy. Ta
evamopeivovta ekatov tpidvta €51 dpBpa mov dev epeovifovtar elyov SPOPETIKES
peTaPAntég HETOEDL TOLG YWPIG Vo VIAPYEL KATL KOowd mov Oa pmopodoe vo Tig

opadomomoel. H mocootiaio ameikdvion tng avdivong aneikoviletol 6To mopakdtm

ypagnua (Cpdenua 6).

MNapdapetpot

15% Awaviopata

4%

OepuoKpACia WG
petaBAnTh

62%

Cpaonpa 6. ZHvolo petafAntodv 16660V
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21 ovvéxeln akolovnce N KoTaypaen ™S Tpo emasepyaciog 000UEVOV OO TOVG

oLYYPAPELS V1ot TO LOVTELD OV dNULOVPYNGOV.

0,1]; 4
[0.1,0.95]; 1 |[ 1l [0.1,0.9]; 1

Cpaonpa 7. ApOpa pe mpo eneneepyacio dESOUEVOV KO TESIN TIUOV

Onwg mopatnpnbnke oe ekatov mevivro €51 apbpa dev €ywve mpo emelepyacio
JEJOUEVMV eV GE POALG TPLAVTIO OYXTM TPAYHOTOTOmONKe. Xe té66epa ApHpa 1 Tpo
eneepyacio €ywve oto medlo tywmv [0, 1] oe éva oto medio [0.1, 0.95] ko oe éva
akoun oto [0.1, 0.9]. Ov mo moAroi ovyypapeic dev mpaypatomoincav mpo
eneepyacio kATl TOV pag delyvel 0TL TOALOl doVAeyav eml TOL TAPOVTOS OEHOTOC
e€apyng He OKA Tovg dedopéva Kat dev TATNOOV GE TPONYOVUEVES KATAYPAPES. XTO
Ipaonuo 8 answoviletor n mtocootiaio avaroyio eLEEvViong | Un EREAEVIONS TNG TPO

eneepyaciog OE0OUEVMV.
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[0, 1] [0.1,0.9]
[0.1,0.95] 2% 1%
1%

I'paonpa 8. IIpo enenelepyacio dedopévov kot media TYHMV
21 ovvéyela avarvnkoy Ta delypata og Tpog 1o péyedog.

H avédivonm €6ei&e O6tL 01 Mo moAlol cvyypapeilg dnuodpyncav apbpa pe ypovikn
AvVaPOPE WG TPOG TO GTATIOTIKO JEYUA TOL GLYKEVTIP®OOAY. AVTO KOTASEIKVOEL OTL TAL
amoteléopato mov £dmwoe to ANFIS mpoékvyav and otatioTikd ctoyeion apKeET®V
EPELVOV Kol OgV glval Tuyaia ta dedopéva mov d6OnKay oto gpyareio. Xta I'papruata

9 xau 10 mopovcidletor M ava@opd TOL GLVOAOL OEYUIT®OV GE OKEPOLL KO

TOCOGTIOH0 KOTOYPOALPT).

e

Asiypata pe
Xpovikn avadopd;
96

Mn avadopd yia
Selypa; 71

Asiypora kat
SOKLUEG ; 33

papnpa 9. XOvoro derypdtov
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: Mn avadopad yLa
Asiypata pe Selypa
XPOVLKI avadopd 35%

48%

Asiyparta Kot
SOKLUES
17%

Cpaonpa 10. X0voro derypdtov (€l TO1G EKOTO)
AxoAovOEl 1 KATOYPOPY| TOV GUVOPTHCEDY GUUUETOYNS.

Onwc mopatnpeitor oto ['pdonua 11, ITio cuyvny NTav n cuvaptnon gauss pe evevivta
téooepig sppavioec. Ev ovveyeia, akolovBovv n bell kot 1 triangular. Ov vroloureg
OCLUVOPTNGCELS UE HKPATEPT eU@dvion elvar Katayeyypapéveg oto 1010 ypaenua. H
€YKLPOTNTO TNG QausS Kol 1 EUTIGTOGVUVI) TOL TNng £0€1Eav ol gPeuvNTég eivan
a&lompoOcEKT.

Psigmf; 3 Dsigmf; 3 Logistic; 6

f Pimf; 7
Trapezoid; 23

Bell; 55

Triangular; 50

Gbellmf; 26 Gauss; 94

Gauss2mf; 9
Gaussmf; 14

I'paonpa 11. ZHvoho GuVOPTNCEDY GOUUETOYNG

Ta mocootd mapatnpovvror oto I'paenua 12:
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Psigmf Dsigmf
1% 1% Logistic
Pimf 2%
Trapezoid 2%
8%

Triangular
17%

Gbellmf
9%
Gaussmf
5%

Gauss2mf
3%

I'paonpa 12. Zuvoptioels GUUIETOYNG

Televtaio medio otov Ilivaka 1 apopovce v HEAET TOL EAEYYOL EYKVPOTNTOS TWV
pOpwv. Onwg umopet vo mopatnpndei oto [papnuato 13 ko 14, tpio media
dnuovpynnkav amd v avdivon tov mediov avtov ( ‘EAeyyog eykvpomntog pe
avagopd dedopévev, EAEYXOS €YKLPOTNTOG YWOPIG OovaPOpPd OSdOUEVOV, KOVEVOG
éheyyoc eykvpomrag). Ot mo moAlol ek TV apbpoypdowv, eBdounvia e@td
OLYKEKPIUEVE, BEANCOV VO XPNOLLOTOMGOVV EAEYYXO €YKLPOTNTOS TPOKEUEVOL VO
emoAnbevcovy ta amotedéopato tovg (Cpdonua 12). Avtq sivor pio pébodog
emoAnOevong Twv dedopévev Tov £xovv cLAAeybel kot pog divel BefatdTnTo G TPOG
T amoteAécpaTa TS Epgvvag. 1o Ipapnua 13 gpeaviCetor n id1a avdivon emt to1g

£KaTo.
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€Neyx0G
EYKUPOTNTOG HUE
avadopd
Sedopévwy; 49

€Aeyx0G
£YKUPOTNTAS XWPILG
avadopd
dedopévwy; 77

KaVEVOG ENEYXOG
gykupotnTag; 74

I'paonpa 13. ZHvolo Kataypop®v EAEYXOV EYKLPOTNTAG

€\eyx0G
EYKUPOTNTAG ME
avadopa
Sedopgvwv 2 Eeyyoc
25% EYKUPOTNTAS XWPLC
avadopd
Sedopgvwv
38%

KOVEVOLC EAEYXOG
€YKUPOTNTAG
37%

I'paonpa 14. [Tocootiaio Xvvoro EAEyyov Eyxvpotntog

Extog tov mpdTov mivaka opadomomOnke kar €vag devtepog (Iivakag 2), mov
neplelye pio Aloto pe o HOVTEAD TTOV UTOPOVGOLE VO GUVOVTGOVUE EVIOG TMV
onuooievcemy. O mivakag meptehdpfoave Kot to HETpa amOS00NG HOVIEAOVL TOL

ypnopomroinoayv ot cuyypageic. O mivakag omewoviletol TopoKdTm:
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MMivaxkag 2. Eidn povtélwv kot p€Tpa anddoons Toug

Ali. M ANFIS- | RMSE R"2
Abdulshahed Grid,A

JAndrew P. NFIS-

Longstaff,Sim FCM

on Fletcher-

2014

Kumar ° APE
Abhishek,
Biranchi
Narayan
Panda ,
Saurav Datta,
Siba Sankar
Mahapatra-
2014

Hui Liu, MLP MAE, MAPE,
Hong-qi Tian, o(ARIM MSE

Yan-fei Li- A)

2014
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Abdolhamid
Salahi, Toraj

R"2, RMSE ,
MAPE, AC

Mohammadi,
Reza
Mosayebi
Behbahani,
Mahmood
Hemmati-
2014

Shimaa ANFIS APE
Barakat, DWT

Magdy B.
Eteiba, Wael
Ismael
Wahba-2014

M.l. Mosaad, IAE, ITAE,
Fawzan ISE
Salem-2014

Gokhan NN(neu | MSE, NMSE,
Ozkan, Melih ral MAE, MAP,
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[nal-2014

network

MAPE, R-

value

Ahmad
Bagheri,
Hamed
Mohammadi
Peyhani,
Mohsen
Akbari-2014

ANFIS-
QPSO

RMSE, SEM,
MAPE, MAE,
HIT

Ali M.
Abdulshahed,
Andrew P.
Longstaff,
Simon
Fletcher, Alan
Myers-2014

FCM-
ANFIS

NSE, RMSE,
R

Tahseen
Ahmad
Tahseen, M.
Ishak, M.M.
Rahman-2014

RE, MRE R-
square
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Shatirah AKkib,
Mohammad
Mohammadha
ssani, Afshin
Jahangirzadeh
-2013

Alireza
Karami,
Somaieh
Afiuni-Zadeh-
2013

Zhe Yuan,
Lin-Na Wang,
Xu Ji-2013

LR

84

RBFN

MSE R

Q"2L00,
RMSE,
Q%s3, R-
square, Y
(%),Q"2

RMSE, R"2




C.K. Lau, MSPC | MDR, FAR

Kaushik A-
Ghosh, M.A. ANFIS,
Hussain, C.R. ANFIS-
Che Hassan- PCA
2012

Mohsen ANFIS- | NMSE
Annabestani, NARX,
Nadia (NARX)

Naghavi-2014
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J. Fernandez
de Canete, A.
Garcia-
Cerezo, .
Garcia-Moral,
P. Del Saz, E.
Ochoa-2013

Murat Hosoz,
Huseyin
Metin Ertunc,
Murat
Karabektas,
Gokhan
Ergen-2013

Swasti R.
Khuntia,
Sidhartha
Panda-2011

RMSE

r, MRE,
RMSE, R-
square




.M. Ginarsa,
A.
Soeprijanto,
M.H.
Purnomo-
2012

Le Duy Khoa,
Dinh Quang
Truong,
Kyoung Kwan
Ahn-2013

Leila
Naderloo,
Reza
Alimardani,
Mahmoud
Omid,
Fereydoon
Sarmadian,
Payam
Javadikia,
Mohammad
Yaser Torabi,
Fatemeh
Alimardani-

ANFIS
based

SVC

CC, LSE

AC

MSE, MAE,
SSE,R ,P




2012

Yousif I. Al
Mashhadany
(MIEEE, IIE)-
2012

Hadi Fattahi,
Saeed
Shojaee,
Mohammad
Ali Ebrahimi
Farsangi,
Hamid
Mansouri-
2013

D.K. Ghose,

S.S. Panda,
P.C. Swain-
2013

LRNNs

ANFIS-
SCM
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APE

RMSE, R-
square, VAF

R-
square,RMSE




Khalid Al-
Ghamdi,

Osman
Taylan-2014

Kamal IDANF | MAE
Saadeddin, IS
Mamoun F.
Abdel-Hafez,
Mohammad
A. Jaradat,
Mohammad
Amin Jarrah-
2013

Bedri RMSE,R-
Kurtulus, square
Nicolas Flipo-

2011

Swasti R. - ISE
Khuntia,

Sidhartha

Panda-2011
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Betul Bektas
Ekici, U.
Teoman
Aksoy-2011

Rajesh Singh,
Ashutosh
Kainthola,
T.N. Singh-
2011

O. Faruk
Dursun, Nihat
Kaya,
Mahmut Firat-
2012
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MLR
,NLR

R-square

RMSE, VAF,
MAPE

MAE, R, E,
RMSE.




Ali Haghighat
Mesbahi,
Dariush
Semnani,
Saeid Nouri
Khorasani-
2011

MLP

MSE, RMSE,
ARD

Wen-Hsien
Ho, Jian-Xun
Chen, I-Nong
Lee, Hui-Chen
Su-2011

Yung-Ching
Ho, Ching-
Tzu Tsai-2011

HTGA

AUROC,
ROC

RMSE,
MAPE, MAE,
MSE, R-
square




Behrouz
Ahmadi-
Nedushan-
2012

RMSE, MAPE

Mansour
Talebizadeh,
Ali
Moridnejad-
2011

RMSE, MAE,
R

P. Mullai, S.
Arulselvi,
Huu-Hao Ngo,
P.L.
Sabarathinam-
2011

R-square, APE

Iman
Malekmoham
adi,
Mohammad
Reza

namely Bias,
Sl,

RMSE, MRE
CcC




Bazargan-
Lari, Reza
Kerachian,
Mohammad
Reza Nikoo,
Mahsa
Fallahnia-
2010

Ali Nazari,
Amir Ali
Milani,
Gholamreza
Khalaj-2011

llke Turkmen-
2010

H. Md.
Azamathulla,
Aminuddin
Ab. Ghani,
Seow Yen Fei
-2011

R"2

PSNR, MAE,
MSE

r, RMSE

T. Ravi Kiran,
S.P.S. Rajput-
2011

RMS cov,
AIC, MSE, R-
square
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Hong Zheng,
Bo Jiang,
Hongfei Lu-
2011

Deepak Joshi,
A. Mishra,
Sneh Anand-
2011

César
Sepulveda,
Juan Carlos
De la Llera,
Andrés
Jacobsen-2012

94

RBFNN
, MLP,

FEM,
PSM,
Error

RMSE, CCC

RMSE




Mahdi Aliyari | - RMSE
Shoorehdeli,
Mohammad
Teshnehlab,
Ali Khaki
Sedigh-2008

Mrinal RMSE, MSE
Buragohain,

Chitralekha

Mahanta-2007

Mohsen ) MPE
Hayati, Abbas
Rezaei, Majid
Seifi, Ali
Naderi-2010

Melih Inal- ° MLP MSEs, MAEs
2007

95



Futao Zhu,
Yunjie Wu-
2014

Pravin Patil, - R
Satish C.
Sharma,
Himanshu
Jaiswal,
Ashwani
Kumar-2014

C.K. Lau, - RMSE, AC
Y.S. Heng,
M.A. Hussain,
M.1.
Mohamad
Nor-2010
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Mingzhen
Wei, Baojun
Bai, Andrew
H. Sung,
Qingzhong
Liu, Jiachun
Wang, Martha
E. Cather-
2007

C. Riverol, C.
Di Sanctis-
2008

Esin
Dogantekin,
Mustafa
Yilmaz, Akif
Dogantekin,
Engin Avci,
Abdulkadir
Sengur-2008

Seydi Vakkas
Ustun, Metin

ANFIS-
GRID,
ANFIS-
SuB

GA-
ANFIS

MCE, RMSE

...I... o

LSE ,SSE

Pl
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Demirtas-

2008

Ahmet Baylar,
Davut
Hanbay,
Emrah
Ozpolat-2008

Esin
Dogantekin,
Akif
Dogantekin,
Derya Avci,
Levent Avci-
2009

o(LR)

LDA
(ANFIS
): LDA-
ANFIS,
LS-
SVM,G
DA-LS-
SVM

ARE, R"2

LSE, SSE




S.J. Mousavi,
K.
Ponnambalam
, F. Karray-
2006

Sorousha
Moayer,
Parisa A.
Bahri-2009

Jafar Sobhani,
Meysam
Najimi, Ali
Reza
Pourkhorshidi,
Tayebeh
Parhizkar-
2009

o(ARM
A)
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MSE, LOSS,
CV, REL

CF, RMS




Mohammad
Goodarzi,
Matheus P.
Freitas-2010

RMSEP,
RSEP(%),
MAE(%),
Fisher, T test,
"2, qg*2Loo,
g2 L-20%-0

Bao Rong
Chang-2008

ARMA

(NGAR
CH)AN
FIS
model,
(BPNN)

(2) MAD (b)
(MAPE); (c)
(MSE); (d)
(Theil’U).

Ali Osman
Ozkan, Sadik
Kara, Ali
Salli, Mehmet
Emin Sakarya,
Salih Giines-
2010

CA, SEN SPE)
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Kemal Polat,
Salih Giines-

H. Md.
Azamathulla,
Chun Kiat
Chang,
Aminuddin
Ab. Ghani,
Junaidah
Avriffin, Nor
Azazi Zakaria,
Zorkeflee Abu
Hasan-2008

Ching-Hsue
Cheng, Liang-
Ying Wei,
You-Shyang
Chen-2009

101

(RMSE)




Fung-Huei
Yeh, Yuung-
Hwa Lu,
Ching-Lun Li,
Ming-Tsung
Wu-2005

Hui Yang, Ya-
Ting Fu, Kun-
Peng Zhang,
Zhong-Qi Li-
2013

CARIM

SSE

Maximum
negative
error,maximu
m positive
error,RMS
error

N. Nariman-
Zadeh, A.
Darvizeh,
M.H.
Dadfarmai-
2004

N.G.
Fragiadakis,
V.D.
Tsoukalas,
V.J.
Papazoglou-
2013

APE
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E. Besdok, P. PSNR, MSE
Civicioglu, M.
Alg1-2004

Gao Daoming, A.P.E., RMSE
Chen Jie-2006

V.R. Budyal, (QARA) | RMSE
S.S. Manvi-
2013
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Alireza
Abbasi, Reza
Eslamloueyan
-2013

Ilija Svalina,
Vjekoslav
Galzina,
Roberto Luji¢,
Goran
Simunovié-
2013

[}
MLR(m
ulti-
linear
regressi
on),

AARD, MSE,
R

AVRE,AVCV/(
RMSE

Ali Adelkhani,
Babak
Beheshti,
Saeid Minaei,
Payam
Javadikia,
Mahdi
Ghasemi-
Varnamkhasti-
2013
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Ahmet Raif
Boga, Murat
Oztiirk, Tlker
Bekir Topgu-
2012

Vahid
Nourani,
Mehdi
Komasi-2013

Rodrigo
Pérez-
Rodriguez,
Alexis
Marcano-
Cedefio,
Ursula Costa,
Javier Solana,
César Céaceres,
Eloy Opisso,
Josep M.
Tormos, Josep
Medina,
Enrique J.
Gbmez-2012
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IGANFI
S,
IGANN,
FCMs

MLP

R"2

DC, RMSE,
AIC

RMSE,C




Bagdagul
Karaagag,
Melih Inal,
Veli Deniz-
2011

Reza

Beigzadeh,
Masoud
Rahimi-2012

Mohsen
Shahlaei,
Armin
Madadkar-
Sobhani,
Lotfollah
Saghaie,
Afshin
Fassihi-2012

Melih Iphar-
2011

MLP

ANFIS,

MLP

MSE,
(M_A_E_P),
(M_A E_P te
st), (Average
M_A_E_P)
and
generalization
error

MRE, MSE,
R"2

RMSE, R"2,
PRESS

VAF, RMSE,
standard
error of
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Yuanfei Han,
Weidong
Zeng,
Yongging
Zhao,
YunLian Qi,
Yu Sun-2011

estimation, R

(RMSE),
(R"2) (MAPE)

Ali Firat
Cabalar,
Abdulkadir
Cevik, Candan
Gokceoglu-
2011

R"2, COV,
MSE

Zhengcai
CAO, Jijie
DENG, Min
LIU, Yongji
WANG-2012

LSE
method,RMS,
e(M)
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Catherine
Vairappan,
Hiroki
Tamura,
Shangce Gao,
Zheng Tang-
2008

Safa Karaman,
Ahmed
Kayacier-2011

Yasemin
Vural, Derek
B. Ingham,
Mohamed
Pourkashanian
-2009
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Feed
forward
network

NRMSE,
MAPE, NMSE

R"2,
RMSE,MAE

MAPE ,
RMSE




M. Jalali-
Heravi, M.
Asadollahi-
Baboli-2008

Hikmet Esen,
Mustafa
Inalli-2010

Yi-Jen Mon-
2007

Yasin Varol,
Engin Avci,
Ahmet Koca,
Hakan F.
Oztop-2007

MLR-
ANFIS

PLS-
ANFIS

(ACO)-
ANFIS

RMSECal and
RMSEVal,
LOO,
LMO,Q"2L0
O,R"2

(R*2) COV,

Least square
estimation

LSE,SSE, R"2

109




Roohollah
Noori,
Mohammad
Ali Abdoli,
Ashkan
Farokhnia,
Maryam
Abbasi-2009

Kadda
Beghdad Bey,
Farid
Benhammadi,
Aicha
Mokhtari,
Zahia
Gessoum-
2010

Altinay
Perendeci,
Sever Arslan,
Abdurrahman

R"2, RMSE,
MAE, AARE

NDEI,
RMSE,mean
error
prediction

RMSE, R
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Tanyolag,
Serdar S.

Celebi-2009

Razieh
Khalifehzadeh
, Saeed
Forouzan,
Hamed Arami,
S.K.
Sadrnezhaad-
2007

H.F Kwok,
D.A Linkens,
M Mahfouf,
G.H Mills-
2001

M. Emin
Yiiksel-2005

MLP,R
BN-MB

RMSE, BIAS,
maximum
relative error,
mean relative
error

MSE, r

MSE

Avaiven Epevvag (Ilivakxag 2)

Mo mv avéivon tov dedopévov tov Ilivaxka 2, dnuovpyndnkav ypoeniuoto pe

oKOTO TNV KATOVONGT TNG KATOYPUPG TOL TPOYLOTOTOUONKE.



H anewcovion tov mivoka pog Bonbaet va e&dyovpe ypnoa cvunepdopata. Kébeta
07O TPMOTO TESTO KATAYPOUPNS TEPILAUPAVOVTOL O1 EKAGTMTE dNpLovpYol TV dpOBpmv.
Y10 kGOeta KeAMA OVO €W €PTA TEPIEXOVTAL TO HOVIEAN OV Onovpyndnkav. H
KOTOypoen HoG OlVEL TO TOPOKAT® CLUTEPACUATO. & 0YOOVTO OMUOCIEVCELS dEV
dNuovpyndnke kamolo diktvo. Xapdvta evvéa ApOpo TEPLEYOVY TEXVNTO VELPWOVIKO
diktvo (ANN). O yevetikdg aiyopiBuoc (GA) epeovictnke e dEKOTECGEPIS EPEVVEC.
H molvypappikn moiwvdpounon (MLR) mpotiunnke and évtexa apBpoypdpove, evd
N YPOUUIKN Todvopounorn HOAG amd tpelc. Ta avtomaAivopopo Kivntov HEGov 6pov
povtéda (ARMA/ARIMA) dnuovpyninkav amd eptd peletntéc. TéLog to povtéro
toyoiog Swdpounsg (RW) vmanple oe pohg pia dnpoocievon. IloAlol epevvimrég
TpoTiuMoov vo TiaEouy va véo poviéro. Ta véa avtd povtéda aneikovilovtat evtog
tov [Tivaka 2 ko glvar oydovta oe apBud. Kopiopyn 0éon peta&d avtov €xel to
nolvotpopatikd perceptron (MLP) mov to cuvavtdape dekaoytd gopéc. Ta vrolouta,
elvar  Paciopéva ©0To TPOGOPUOGTIKA VELPO-0GAPT) GCLGTNUOTO GULUTEPAGLLOV
(ANFIS) ot ota teyvntd vevpovikd diktva (ANN) katd kdpio Adyo. Oleg ot

OVOUOGTIEG TV VEWV LOVTEA®V aVAPEPOVTOL EVTOG TMV KEADV.

H xataypaen tov poviéhov mov ypnoipomomdnkay meptypdoeetal oto ['paeriuota 15

Kot 16 o€ axépora Kot TocooTiain avoAoYie ELEAVIONS OVTIGTOLYA.

Néa povtéda; 81

MLR; 11

RW;1

ARMA/ARIMA; 7

Cpaonpa 15. XHvoro dnpovpynuévoy LOVTEL®V
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Néa povTela
39%

RW
1%

ARMA/ARIMA
3%

Cpaonpa 16. Anpiovpynuéva povtéha (emi To1g ekatd EUPAVIOT))

To televtaio medio avalnmong Mrav ta pétpo anddoong poviédov. Ilpon Béon
katalopfaver n pilo pécov teTpaywvikov cedipatog (RMSE) mov vrdpyel oe
evevnvta eptd apBpa. To tetpdymvo cvoyétiong (R*2) epopaviCetar o e&nvta apbpa.
MeydAn ocvyvomta moapovotdlel to puéco teTpaymvikd oediua (MSE) 1o omoio
¥pNoonoindnke amd tpLavta mévte cuyypaeeic. Tprdvia fTov Ol TEPUTTOCELS TOL 1)
amodoon eAéyyOnke pe ™ péBodo Tov pécov amodilvtov cedipatog (MAE). O
owviedeoTng ovoyétiong (correlation coefficient) mpotydrtor amd eikoor €&
dnuovpyovs. ZXe gikoot tpia apHpa t0 pEGO amdALTO T0G00Td GPaAnatog (MAPE)
emiéyetonr cav uéBodog eréyyov oamddoong. H péBodog tov pésov oyeTIKOD
opaipatog (MRE) vrdpyet oe dmoeka dpBpa. TELOG, dVTOGLGYETION YPTCILOTOLOVV
oyt apBpoypdeot. AVOALTIKA TA TOGOGTAH TNG ELPAVIONG TOV HETPOV aTOO0GNS TMV

HOVTEA®V UTopovV va tapatnpnbovv ota I'papruata 17 kot 18.
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MRE; 12 AC; 8

MAPE; 23

Cpaonpa 17. Zovoro pétpmv amndd0omg LOVIEAOL

I'paonpa 18. Métpo amd306M¢ LOVTEAOD TOGOCTLOHO GUVOAO
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YOuUTEPAGNATO

H xataypaen mpaypatorombnke oe dwakdcwa apbpa. Ta apbpo Katomidvoviov cg
dpopovg Topeic Omwe N unyovoroyia , To TEPPAAAOV ALY Kot 1) TEXVOLOYID KOOMDG
npotadnkav pe ™ ypnon tov ANFIS xowvotopa midva yio tn dnovpyio vémv
TPOIOVIMV KOl UNYOVNUATOV TOV 08V LITAPYOLVV GTNV Kowmvio, g onuepa kot Oa
umopovcav kdAAloTo vo t€BobV TPog TOANCM o010 €vpv Kowo. To poviéda mTov
dNUovpYNONKAY Y10t Vo VAOTOMGOLV TV 10£0 TV OMLOVPY®V NTAV KOTE KOPLo AOYO
Bacwopéva oto ANFIS mpdypo mov deiyvel v onpavtikdtnto 1oV €pyoieiov ovtov
yw ™ PeAtioon ¢ KaOnuepvodTTAG HOG. XT0 TEPPAAALOV KOATOGKELAGTIKOV
LOVTEAQ YPNOIUO Yoo TNV pelwon g pomaveng kot v mpoPAEYn TV £viovov
KMUOTOAOYIK®V OAAOY®V OV GLVIEAOVVTOL T TEAEVLTAIO YPOVIQ. TN UNYovOAOYio
TPOTAON KAV VEQ GOYYPOVO UNYOVILOTA TTOV HUITOPOVV VAL PN GILOTomBo0V 6 TOALOVG
Yopovg epyaciog. Emiong, pelemOnke n mpoPreyn actoyidv mov gpgovifovior ot
Aertovpyio KAmowwv pnyoavov. v teyvoloyio Bpédnkav Kovotopa mpoidovio mov
avefaloov v teyvoyvocio kot Ponbovv oty eE€MEn g avBpomomtag. H
owovopio glye KO QLT TNV TUNTIKN TNG KE TN HEAETN TNG KIvNnomg KATo1wvV ayopmv
Kol TV TpOPAEYT oxeTikd pe TV HEALOVTIKY TOvg Topeia. O TOUENS TV VAIKOV
nepleAdpfove Kavotopo HOVIEAN KOOMUEPVIS ¥PNONS Tov av vAomolovviav Oa
EAovav o ¥EPLO 68 TOAAEG ETLXEPNGELS, Prounyavieg Kot voukokvupld. e ToUelS Omwe
N WIPKN LTOOEIKVOOVTOL HOVIEAD 7oL €lval wovd vo Bpovv AVGES G TOALA
mpofAquata vyelag kot va TpoAneBovv cofapéc acOéveleg kol voonpoTo. XTnV
BeATioTOMOINGT] CLUVOVTNGOUE HOVIEAD YPOULUIKO KOl WY Yo TNV €OPECY] TNG
KOADTEPNG ADONG Kol TNV OmOQLYN CPOALATOV o€ ovTh. Xt0 OaAdoclo Topéa
LOVOTIMANGAY TO EVILPEPOV TEYVIKEG KOTOYPOPTG TOV KLUAT®V KOl TNG GLVEXOVS
avénong tov emumédov ™G otdbung g Bdhaccag Katd kvplo Adyo e&attiog TOL
eowvopévov tov Beppoknmiov. v niektpoloyia dnuovpyndnkoy eQoproyEg pe
okomd v PeAticTomoinon NG AETovpyiag TOV TMAEKTPOAOYIKOV HECHOV  TOL
YPNOUOTO0VVTOL YOP® HOC. XTOV TOUEN TNG OTPOPNG Ol CLYYPOQElS mpdTEVAY
peBOd0LVg KaALTEPELONG TS AVOPOTIVIG SATPOPNS KOt TPOANYNG TNG TOYVOAPKING.
ZyeTIKO e TNV KOWOVioL HOG, ovOADONKoV Ol GUUTEPIPOPES OIS VEMV ATOUMV Kot
TPOTAONKAY KATOlES 10€€G GTOV TOUEN TNG EKTTAIOELONG KAt TG LOpe®oNg and tnv
wodkn nAkio. Télog n ynueio meplelye poviéda pe dedopéva amd £PYAcTNPLO. Kot

mpotacel; yw  eEgdkevpéveg  €pevveg mlve  otov  yopo. Ta amoteAécuarto
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katadeikvoouy 0Tt 1o ANFIS gtvar évag mohd ypnotpog Bondog yia va mpoiapfdvovpe
KATOOTACEL Kol va, Bpovpe Abcelg Tpv onpovpyndetl éva mpdfinua ovTme OoTE va
elpoote £Tool va 10 avTHeT®nicovpe otav avtd cvopPel. To koroohpiopa otV
TEYVNTA VONUOoLVN HECH OVTOV TOL gpyolreiov eivar yeyovog kot M e&éMEn Tov
KAAdoL Giyovpa £yl aueon oyxéon pe v eEEMEN tov ANFIS ta endueva ypovio. Ta
TO0GOGTA TPOPAEYNG TOV £pYAAEIOV Elval EVIVTTMGIOKAE TPAYLO TOL KATOOEIKVVEL TV
vynAy tov aomotio. Ev ovveyxeio Oa mopatebodv  emypoppotikd  Kamoo

TAEOVEKTNLOTO, KO LLELOVEKTILLOLTOL TOV EPYUAEIOV.

IlicovekTnuazo

e Xpnowonowwvtag &vav vPpdkd oiyoplBpo expabnong, pumopet vo PeAtidoet
Kamolovg kovoveg mov Eyovv egoybel amd edwkovc Yo vo €£0UOUOGOVY TN

CLUTEPLPOPE £16000V-££0O0V £VOC TOADTAOKOL GUGTNUOTOG

e FEllelyer avBpomivng eumelpiog kor €0KOV, pmopel kot woA va  opicet
‘EVOTIKTMOMS  AOYIKEG OPYIKEG GLVOPTNGELS UETOPOPAS YOl VO, EKKIVIGEL TOV
alyopiOpo ekpddnong dote va mopagel €vo oet and ocaeeic Kavoveg mov Oa
€EOLOLDVOLV TN CLUTEPLPOPE EVOG GET OESOUEVOV, KAADTTOVTOS OAO TO YOPO EIGOIMV
KaTAAANAa. Avtd dAAwoTte glval kot £vog A0yog mov 1 péBodog cuykiivel ypryopa cg

KOAEG TUHEG TOV TOPOUETPOV TNG.

® Xapn otov VPO adyopBpo eEac@arilel TOAD ypiyopn GOYKAIGT, apov 1 ¥p1ion
tov RLSE peudver 1o ypdvo pabnong mepimov katd 10 @opéc cuykpriikd pe mmv

GVYKALOT €VOG TUTIKOD VEVPWOVIKOD SIKTHOV.

e Agv amotel ekAoyr] Tov aplBpov Tov kpuupévev KOpPov, ahdd ovtdg eEaptdtaol

a6 Tov aplfpd TV SvuGHATOV 16050V.

o Aivel mOAMEG emAOYEC ®G mPOG TO €100C TNG cLVAPTNONG UETAPOPAS oL O

ypnotporomHei.

e Mnopei va g&opoidoel ToAD KaAdTepa amd KOwES ypappukésg pebddovg, vynid un

YPOUUIKE GLGTLLOTA.

o Ot mapauetpol tov €lvol caP®g Aydtepol €v yével amd €Kelveg avtioTol®WV

VEVPOVIK®OV OIKTVMV GE CLGYETION Katappaktn(cascade correlation).

® Mikpotepo péyefog Tov GUVOLOL OEdOUEVAOV EKTOLOEVOTG.
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® Yuumay£c LOVTEAO(KPOTEPO, XPNOULOTTOLEL KAVOVES KOt O)L ETIKETEG).

Meirovextnuazo

e To ANFIS emtpéner v vmoapén poévo piog e£660v, o¢ amotéleoua g eHONG TOV
acap®V kavovav mov avaraplotd. ‘Etol, to ANFIS pmopel povo va epappooctel og
SdIKaGieg OTMG 1 TPOYVMOOT U1 YPOUUIKOV CUVOPTHCE®V OOV VILAPYEL OUMG pio

Kol uovn £€000G.

e O1 GUVOPTNGELS CLUUETOYNG TTOV AVaPEPOVTOL G KABE KOUPO €160d0V N €£600V dev
UIopovV vo aAAGEOLV, Tapd LOVO Ol TIHES TV KavOvev pmopovv. 'Etol n tpobictepn
EKAOYN ovvopTnoe®mV petopopds kabiotator éva (MU peydAng onuaciog yw to
ANFIS.

® Aev VIapyYoVV EVOANOKTIKEG TEYVIKES PEATIOTOMOIMMGONG EKTOG TG LPPLOIKNG | £6TM
¢ BP ywpig to LSE.

e To ANFIS pe 1 ypnon tov vPpdikod aAyopiBuov mepropiletar povVo o1n
onuovpyia M exmaidosvon poviédwv TSK, yia ta omoio PBEPora kot dnpovpyndnke.
BéBoawa av 3¢ ypnowwonombei n RLSE pnopovpe va tov emekteivovpe Kot 6€ LOVTELL
LE OCOPEIG CLVAPTNCELS LETOPOPAS KOl GTO TUNHO ATOS00NS TOV KAVOVAV, OTMG TO
Mamdani, aAAd avtd aipel Ta TAeovektnuato mov gwedyel 0 ANFIS og vppiokn

1éB0S0G Kot IOV OVCLAGTIKA TO YapaKTNPilovV.

o Anpovpyio ETPAVEINKDOV TOAOVIOGEDV YOP® Ad GNUEIN TOV TPOKAAOVVTOL OO

TOV VYNAO aplOUd SOUEPIGLOV
® MeydAn yopikn ekOeTiKY] ToAvTAOKOTTO

e Ot Tyég Tov cuvteleoTn dev gival mAvTa cuvenelg pe PAom TIG LOVOTOVES GYEGELG.
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e http://www.bindichen.co.uk/post/Al/adaptive-neuro-fuzzy-inference-systems.html

e http://www.sciencedirect.com/

Hoapdptnpo

o ANFIS: Adaptive Network Based Fuzzy Inference System
o ANN: artificial neural network

oGA: genetic algorithm

e MLR: multiple linear regression

oL R: linear regression

o ARMA/ARIMA: autoreggresive-moving average models
eRW: random walk model

eB & H: Buy and Hold trading strategy

eBP-ANFIS: Backpropagation based ANFIS model
oHYB-ANFIS: Hybrid learning algorithm based ANFIS Model
o SPC model: Loading Simulation Program C"++

o ANFIS DWT: discrete Wavelet transform

o |AE: Integral Absolute of Errors

oITAE: Integral of Time multiplied Absolute of Errors
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o|SE: Integral of Square of Errors

oNN: neural network

o [L.S-SVR: Least Squares — Support Vector Regression model

o ANFIS-QPSO: Quantum-behaved Particle Swarm Optimization
oFCM-ANFIS: Fuzzy c-means

e CORR ,CC, R, r: correlation coefficient

oRBFNN: radial basis function neural network

eBP-ANN: back-propagation artificial neural network

e MSPCA-ANFIS: multi-scale principal component analysis

e ANFIS-PCA: principal component analysis

e Levenberg—Marquardt-type BP (LMBP) algorithm network ANN model:
NLMBP33,NLMBP11,NLMBP22.NLMBP44

o ANFTRI, ANFTRA, ANFBEL, ANFGUS: ANFIS-triangular, trapezoid, gauss,
bell

o (NARX) structure: nonlinear auto-regressive with exogenous input ANFIS-NARX,.
eMLP: Multilayer perceptron

o SC: subtractive clustering

o ANFIS based CC-SVC: composite controller-static var compensator
oFCM: Fuzzy c-means

o ACC: Accuracy

oER: Error Rate

oRC: Recall

oPr: Precision

oSD: standard deviation

o SE: Least square estimation

oMSE: mean squared error
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eMAE: mean absolute error

o SSE: sum squared error

oRS: Rough set

e PSO: particle swarm optimization -ANFIS

e P: probability

e LRNNs: Locally Recurrent Neural Networks

o ANFIS-SCM: Adaptive neuro-fuzzy inference system-subtractive clustering
method

e VVAF: variance account for

oNLMR model: Non-Linear Multiple Regression

oBPNN: backpropagation neural network

o IDANFIS: input-Delayed Adaptive Neuro-Fuzzy Inference System
o MRE: mean relative error

e SVVM: support vector machine

eRMSE: root mean square error

eMAPE: mean absolute percentage error

e ANFIS-RL.: reinforcement learning

e DENFIS: Dynamic Evolving Neural Fuzzy Inference system
oNLR: non linear regression model

eMAE: Mean Absolute Errors

oE: Efficiency

o AAPRE: Average absolute percent relative error

o APRE: Average percent relative errors

e ARE: Average relative error

e AARE: Absolute average relative error

e MaxAPRE: maximum absolute percent relative error
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e MIinAPRE: minimum absolute percent relative error
oSD: standard deviation

o ARD: Average Relative Deviation

oSEE: Standard Error of the Estimate

eHTGA: hybrid Taguchi-genetic algorithm

e AAE: Average absolute error

e AREi: Absolute Relative Error for Comp i

e AUROC: area under receiver operating characteristic
eROC: receiver operating characteristic

e APE: Absolute percentage error

oD: Mean error

e S: standard deviation of error

eR-square, R"2: squared correlation

oR2: coefficient of determination

e MPE: Mean percent prediction error

o\WSE: calculated values of wind shear coefficients
oPSNR: peak signal-to-noise ratio

oBNs: Bayesian Networks

eRMS: root mean square

e COV: coefficient of variation

e AIC: Akaike’s Information Criterion

o CCC: cross correlation coefficient

oFEM: finite element model

ePSM: Proposed Simplified Model

oFWP: fuzzy weighted pre-processing
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oRLS: recursive least square

eRLSE: recursive least square error

e MMEP: maximum mean error percentage

emmEP: minimum mean error Percentage

o AC: autocorrelation

o MCE: minimum checking error

o TETRA: terrestrial trunked radio network system
oIM-ANFIS: invariant moments — adaptive network based fuzzy inference system
oP[: Proportional Integral

o OSS: mean value of the simulated objective function
oCV: coefficient of variation of simulated loss

oREL: the percentage of the time in which the release is greater than 0.9 of water
demand

oRI: Range of influence

o SF: Squash factor

e AR: Accept ratio

eRR: Rejectratio

o CF: corresponding correlation factor

oPCA-ANFIS: adaptive neuro-fuzzy inference systems
o GFA: genetic function approximation

e ““GENFISI ”: An initial FIS (fuzzy inference system) structure is generated by the
Function

eLDA: Linear Discriminant Analysis

e NGARCH: Nonlinear generalized autoregressive conditional heteroscedasticity

eMAD: mean absolute deviation
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oTheil’U: Theil’U inequality coefficient

e ARX: auto-regressive model with exogenous inputs
o CA: classification accuracy

o SEN: sensitivity

o SPE: specificity analysis

oL LR: local linear regression

oNNARX: neural network auto-regressive model with
exogenous inputs )

e MBE: mean bias error

oCARIMA: Controlled Auto-Regressive Integrated Moving Average
o A.P.E: average prediction error

e APE: average percentage error

eMB: mean bias

oNMB: normalized mean bias

oFSE: fractional standard error

e QARA: QoS anycast routing agency using ANFI

eRBF: Functional Networks radial basis

e QSPR: quantitative structure property relationship model

e AARD: absolute average relative deviation

o AVRE: average relative error

e AvCV(RSME) : the averagecoefficient of variation of root square mean error,
e SSE: sum squared error

e MLR: Multiple linear regression

o IGANFIS: Integrated Geomorpho logical Adaptive Neuro-Fuzzy Inference
System

o IGANN: Integrated geomorphological artificial neural network
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oDC: Determination Coefficient

o AIC: Akaike Information Criterion

o(C: Mean correlation coefficient

eM_A_E P: training error

oM A E P test: testing error

e Average M_A_E_P: average error

o MNN: multiple neural networks

oPRESS: predictive residual error sum of squares
oFNNs: fuzzy neural networks

eHPA: hybrid PSO-ANFIS

o AWNN: adaptive wavelet neural network
oNNWT: neural networks combined with wavelet transform
e SDE: standard deviation of error

eMNLR: multiple non-linear regression

oSTDR: standard deviation in relative errors
oSTDA: standard deviation in absolute error
ee(M): linear fitting error

oNRMSE: normalized root mean square error
oNMSE: normalized mean square error

eSSW: Sum Squared Errors of Weights

eRMSECal and RMSEVal: values are root mean square error of calibration and
validation sets,

o O0: leave-one-out
o LMO: leave-multiple-out
oRE: Relative error

eDDR: developed discrepancy ratio
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oFS: Forward selection

o(GT: Gamma test

o\WT: wavelet transform

oNDEI: Non-Dimensional Error Index

o GRNN: generalized regression neural network
®BIAS: statistical quantities of bias

eMARE: ean absolute relative error

o G-ANFIS: forecasting model

oRBN-MB: model-based radial basis neural network

o GP: grid partition
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