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TeyvNTa vEVPOVIKE dIKTVO TPOGONOIMOG TOV AVOPOTIVOL EYKEPALOV

Avrtificial neural networks simulating human brain

Avtovia [T épov

EXMnviké Avowkto Tlovemotipo

Yyoh Octikdv Emotnpdv kou Texvoloyiog
Yroynow Awdktop

Tunpo IMnpogopkng, Iovio Mavemotpio
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Mepiinyn

H mapovca epyoacia mpaypotedeTor Tov KAGOO TNG EMGTAUNG TOV OCYOAEITOL LE TOL
VEVPOVIKA diKTVO. EegKivnoe pe okomd Vo dMOEL AMAVINGELS GE EPMTNLOTO CYETIKA
LLE TO TL ElVOL VEVPOVIKE STKTLO, DOTE VAL YIVEL GUGYETION TOVG LLE TOV EYKEQAAO KOL VO
EVTOTGTOOV KATOL0L OO TOL TPOPATLOTO T 0010 LITOPOVV Vo, ABoVV pe tnv Pondeta
toug. ‘Emeita amd cvvtoun €l00ymyn OTNV YVOCLOKN EMOTAUN ovapépbnkav ot
SlopopEG Ko 0potOTNTEG PETAED VITOAOYIGTN Kot 0vOpOTIVOL £YKEPGAOVL. Mg apopun
TNV TEPLYPAPT TNG OOUNG EVOG TEYVNTOD VELPDVO EYIVE GUYKPLOT WE TA PlOAOYIKA
VELPOVIKA diKTVLA KOt OBNKE 1 TEPLYPAPT) TOV LOVIELOV TOL TEXVITOV VELPMOVA. XTO
TEAOG NG €PYOACIOG avapEPOMNKAY EMIYPOUUATIKE KATOEG OO TIG GMUOVTIKOTEPES
EPUPLOYEC TOV VELPOVIKDY SIKTOMOV.

AgEeg Khed
Teyvnta vevpwvika diktoa, EyKEPALOS, Tpooouoimwon

Abstract

This paper discusses the industry of science that deals with neural networks. He
started to give answers to questions about what are neural networks to make their
relationship with the brain and to identify some of the problems can be solved with
their help. After a brief introduction to cognitive science reported the differences and
similarities between computer and human brain. Prompted by the description of the
structure of an artificial neuron compared with biological neural networks and
provided the description of the model of artificial neuron. At the end of the work
mentioned briefly some of the most important applications of neural networks.

Keywords
Artificial neural networks, brain, simulation

1.1.Tevika

H avoamopdotacn g yvoong Kot 1 TPOCUPUOYH TOV CUUGIOAOYIKOV TEPLYPUPDV
arotelel medio €pevvag ta TeAevTaio ¥pdvia Kot TOALL GuoTipata EYovv TPoTodel
v 70 okomd owTd. Ot doUIKEG JLAPOPEG VTTOAOYLIOTI Kol EYKEPAAOV dev EUTOdILovV
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Vv Tpoomddel va VTOKOTAGTAOOOV KATOIEC VONTIKES AELTOVPYIEG TOL EYKEQPOAOV
0td VTOAOYIOTIKO GUGTIUA OIS EYEL 10N YIVEL Y10 TOVG APOUNTIKOVG VITOAOYIGULOVG,.
A1 onpaivel 6Tt VTEAPYEL N SVVATOTNTO ATOSOTIKOTEPNG EPYACLOG LLE TNV YPNOT EVOG
duvatov gpyaieiov mov omaAldooel Tov avBpomivo eyképaio amd ypovoPopeg
VONTIKEC AELTOVPYIEG EMTLYYOAVOVTOC £TOL UEYOADTEPT TAYVTNTO AOYIOUOV. XTO
maiclo avtig TG Aoywkng Eekivnoe M mPO0doG TOv KAASOL NG EMCTNUNG
VTOAOYIOTMOV O OTO10G AGYOAEITAL PE TN GYESIAOT KOl TIV VAOTOINGCT VTOAOYIOTIKOV
GLOTNUATOV dSNAAOT GLOTIUATMOV TOL EMSEIKVOOVY YOPAKTNPLOTIKA OV oyeTilovTal
HE TN vonochvn otnv avlpdrivn GUUTEPIPOPA KOl OVOUAGTNKE TEXVNTH VONLOGVV).
‘Etol péoca oe pia mepiodo teVOAOYIKNG avaATTLENG ApYLoE VO VAOTOLEITAL 1 1€ VoL
KOTAGKELOOTOOV UNYavES, ot omoieg Ba viobeToboaY AVOPMOTIVEG GUUTEPLPOPES KOt
Ba Aertovpyovoav pe Aoyikn okéyn (Hassoun,1995).

1.2.'vocioxn emotipn

H 18éa 611 0 avOpdmvog voug gival £vag VITOAOYIGTNG, TNV AEITOVPYID. TOV OTTOiOV
yivetar kotovont| péca amd po SdKacion avtioTpoensg UNXovng €xeL GEPEL GTO
TPOCKNVIO TNG YVOOLOKNG EXOTAUNG oL 6EPA and BEpata Tov EXOVV Vo KAVOLV LE
mv eelktikr] Oewpio kou Quowd v e&EMEN tov vov. H efehiktikny Oewpio
vrootnpilel 61t o {ovTavd €101 dev ToPUEVOVLV AUETARANTO Kot oTabepd oAAd OTL
aAAGlovv péca oto xpovo (Haykin,1994). Ot Asrtovpyieg tov eykepdlov gaivetal va
€ovv Tpomomowmbel pe TO TWEPAGHO TOVL YPOVOL UEGO OmO  AAAETAAANAES
TPOCAPUOCTIKEG  UeTATPOTEG. [ToAAol WYuXOAOYOL KOl YVOGLOKOL ETIGTAIOVEG
motebovy 0Tt M eelkTikny  mpocEyylon  ocvuPdier ot Katavonon  Tng
KOTOGKEVOOTIKNG OOUNG TOV avOpOTIVOL €YKEQPAAOL KAVOVTOG WE OLTO TOV TPOTO
Suvath TV KOTOGKEDT] TNG OVTIGTPOPNG UNYAVIS TOV VOU.

Mia Baockn péBodog Ereyyov BemPdY VONTIKOY AELTOVPYIK®OV WE TOV VIOAOYIGTNH
glvar n mpocopoimon (simulation). H péBodog g mpocopoiwong mpoimobétel tov
TPOYPOUUOTIGUO €VOG VTOAOYIOTH] (MOTE VO GUUTEPIPEPETOL KOTO TO duvatd
TANGLEGTEPA TPOC £V QUGIKO GUOTNUO. OTOG O EYKEPAAOC OTav eKTEAEl Lo
mvevpatikn 1 vonrikny Aettovpyio. To mpdypoppo mpocopoimong ovopdleror Kot
VIOAOYIOTIKO TTPOTLTO | HOVTELD. 'Eva vmoAoy1oTikd TpOTLUTTO UTOPEL VO TPOEPYETOL
amd TNV vAomoinorn evoc padnupatikod cvotnuatog eElcmoemy N €vOg odyopiduov.
Me Bdon ta mopomdve mpoéTume EXovv Yivel d1dpopes TPOOTADEES KATAGKEVLS
NAEKTPOVIK®OV GUOTNUATOV OV €XOLV SOUN avaAoyn He ekeivn Tov eykepdiov. Ta
TAEOV S100e50UEVE 0TTO AVTE TOL GLGTALLOTA ELVOL TOL TEYYNTA VEVPOVIKG dikTva (State,
Cocianu,Vlamos 2002).

1.3.Aw@opég vroroyroTi) Kol avOpOTIVOL EYKEPALOV
IToALG amd To oTotXEl0. AEITOVPYIOG TOV AVOPDTIVOV VOV TTOL £X0VV YiVEL £OG TOPO.
YVOOTO YpNoILoTomdnKay Yo T TPOGOUOI®on Tov avOpdOTIvVoVL £YKeEPAAOL amd
GLOTHLLOTO TEYVNTNG VONLOoUVNG. To onuavtikdtepo OU®S EUTOS0 TNV TPOCTAOELL
TPOCOUOIMOoNG ToV avOpOTIVOL £yKEEAAOL OO £va AELTOLPYIKO GUOTNUO Eival Ot
SPOPES OTNV APYLTEKTOVIKT] KOL GTNV SO QUTMV TV VO GLGTNUATOV.
e M and TG S10POPES TOV dVO GLOTNUATOV Eivol OTL VTTAPYEL OLUPOPETIKN
NAEKTPIKT AELTOVPYiR KOl GUVOEGIHOTNTO OTOG EMIONG KOl S10(pOpa MG TPOG
TNV VAIKT KOTOOKELN.
e Eniong vrdpyel S10popomoinoen 660V apopd TNV avoyvopLloT TPOTOI®V. XTOV
VTOAOYLOTY| 1) OvVaYVOPLoT YiveTal Pe PAon TO TEPTYPOLUO TOV AVTIIKEILEV®V.
Ewdikdtepo 0 vmoAoyiotig dev SloBETEL GUOTNUO AVOYVOPIONG EKOVOV
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OLYKPIoIHO HE TO avOpdTIVO omTikd cvotnua. XapakInplotikd gival 0Tt o
avOpOTIVOG eYKEPAAOG UTTOPEL VO EKTEAEGEL AVOYVADPLOT TPOTOTT®OV 1 GAALDG
Vo ovayvopicel yvootd mpdoome oe Ayveoto mepdiiovia  yperdleTon
nepimov 100-200 y1A106TA TOL OEVTEPOAETTOV, €VM £VvaG TOAD 1GYVPOG
vroloyiotig Ba ypealdtav icmg OMOKANPEG UEPES Y10 VO, EKTEAEGEL Ui TETOLO
dwdwcacia.

o Mo axopo dopopd givar 6t 1 kataydpnon Ko 1 eneEepyacio TANPOPOPLOV
EKTEAODVTOL GTOV VTOAOYIOTH OO GUO®OG SOKPLTE CLOTANATO dNAAOT TNV
LVIAUN KoL TV KeVTPIKN povado enelepyaciog e avtibeon pe Tov eYKEPAAO.

e Emumiéov o vmoloylomig €xel TNV duvatdTNTO TANPOLS dypapng OA®V TV
TANPOPOPIOV OO TNV UVAUN Ko TNV omofnkevon véwov otoyeiov Kot
TPOYPAUUATOV og avtifeon pe tov avOpomvo eykéPaio otov omoio dev Ba
Ntov moté duvath pia tétola dradikacio (Fausett, 1996).

e Télog o vmoAOyloTHG €mMOEKVOEL TOAD HEYOAN okpifelo  EKTEAEONG
aplOuNTIKOV Sadikacidv Kot yopaktnpiletol and Agttovpyikn otabepotnta
oe ovtibeon pe tov gyképolo o omoiog emnpedletor amd opyavikovg,
Yoyoroylkovg  oAAG kol ovvaisOnuotikovg  mopdyovies. Etor  éva
VTOAOYLOTIKO pnydvnua ogv dabétel ovte Bo amoktnoel Ady® advvapiog g

OMUEPIVIG TEYVOAOYIKNG YVAGOTG avOpmmIvr cuveidnon).

2.Negvpovika diktoa
2.1.An6 10 Broloyikd 6Ta TELVNTA VEVPOVIKE diKTLO
Ta teyvnTd vELpOVIKA OiKTLO EVD TPOEPYOVTAL MG PLA0GOPio. 0md Ta Ploloyikd
VEVPOVIKA dikTvo givol o amhoikd AOY0 OVETAPKELNS TEYVOAOYIDV. To TeyvnTd
vEVPWVIKE diKkTvo TapEXouy €va EVOAAOKTIKO HOVTELO TO Omolo &ivol EUTVELGUEVO
omo To PLOAOYIKA HOVTELD COLPOVA LLE TO OTTOI0 Ol VITOAOYIGHOL YivovTol TapdAAnia
kot polikd ko 1 ekmoidevon avtikabiotd v avamtuén mpoypappatog. Eivar pio
npoondbelo mpocopoinong pe v Pondelo VIOAOYIGTOV TOV AVOPOTIVOVL VEVPIKOD
oLoTHHOTOG. Meletdviog To PloAoyiKd VELPOVIKA SIKTLO OV VIAPYOLV GTOV
avOpdmvo eykéQaAo mapatnpodue OTL omoteAovvton emiong amd vevpdves. O
VEVPDOVOG EIVOL TO HIKPOTEPO TUMLLO TOV EYKEPAAOV OV gival Kavo va, eneEepyaotel
mAnpopopieg kot 1 Vapén tov dapopomnotel Ta {da and Ta uTA (Tal PUTE deV EYovV
vevpwveg). Tomkd 1 ene€epyacio atovg vevpaveg yivetar 5 pe 6 taéeig peyébovug mo
apyd amd OTL 6TIG GVYYXPOVES YNOOKEG AOYIKEC TOAES. O ¥pOVOG Y10 TIG YNPLOKES
AOYIKEG TOAEG UETPIETOL G OLGEKATOULVPLOGTE TOV SEVTEPOAETTOL (nanoseconds),
EVD Y10 TOVG VEVPAOVEG OE YIMOGTA ToV devtepoAréntov (milliseconds) (Amit,1989).
Opwg o eyképarog avtiotofuilel v oyetikd apyn toydTo Aettovpyiog veupdveov
LE TOV TPOYUATIKO TEPACTIO 0plOpd TV peta&d Tovg cuvoécewv. Ymoloyiletar OtL
vrdpyovv 10 dwoexatoppdpla vevpodveg kot 60 TproeKOTOPUDPLO GUVOECELS GTOV
QAOLO TOVL OVOPAOTIVOL EYKEPAAOV, YEYOVOS OV OmOTEAEL PaCIKO AOYO OVETAPKELNG
TOV VIOAOYLOTN Y10, TV AmdOAVTN Tpocopoimon Tov pe tov eyképaro (Minsky,1969).
Ot Proroyikol vevpmdves amoteAovvtal amd Tpio Pacikd TUNUATe Tov givol To
oopo, o d&ovag kot ol devdpiteg. AvaAvTtikotepo ol devdpiteg, Aapufdavovv oot
oo YEITOVIKOVG vevpaves. Ta onpata avtd sivol niextpikoi waipoi mov dodidovral
peta&h Tov dEova ToV VELPAOVA TOUTOD KOl TOV OEVOPLTAOV TOL VEVPMVO, OEKTT| LE TNV
Bonbela ymuikadv depyacudv. To onueio Tov ynukdv depyacidv, 6mov o dEovag
€VOC VELPDOVO PETOSIOEL TO ONUOL GTOVG OEVIPITEG TOL EMOUEVOL AEYETOL GUVOT).
Avopopikd avtég ol diepyacieg LETOPAAAOVY Ta glGEPYOUEVE oNpaTa dAAALOVTOG TN
GLYVOTNTO TOVG. XTNV GLVEXEW TO oo abpoilel Ta ElGEPYOUEVE GNUOTA KOl OTOV
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apketd onpata Eovv ANeOsl amocTéEAAEL TO ETEEEPYAGEVO GOl GTOVS YELTOVIKOVG
TOV veupmveg PEcm Tov dEova. 'Etotl kKdBe vevpmvag déyetan moAld ofjroTa Mg £i60d0
Kot petd v emegepyoocia Toug dadidel povo éva e OGAOVG TOVG VEVPMOVES LE TOVG
onoiovg cvvdéetan (Golden,1996).

o) ¢ )
S
3.

2 )
SN RGs R \
i SR S
ynua 2.2. Avaloyio pe to Proroyiké dikrvo

2.2.Teyvntd vevpoviKaA dikTva

Ta texyvmtd@ vevpovikd dSiktva omOTELODV Hio. TPOoTabslo, TPOGEYYIoNG TNG
AEITOVPYING TOL OVOPOTIVOL EYKEPAAOV OO L0 UNYOVY KOl £XOVV TNV IKAVOTNTA VO
gKTEAOVV VIOAOYIOHOVG pe polikd mopdiinio tpémo (Hopfield,1985). To teyvntd
veupwvikd diktvo givar €va povtédo emefepyooiog TANPOPOPLOV EUTVEVCUEVO Ol
ToV TpOmO HE TOV O7moio PlOAOYIKA VELPIKG GLOTNUOTO, OTMG O EYKEPOAOG,
eneepydloviar mAnpogopies. To Pacwkd otoryeio avtod TOL pOVTELOL Eglvar 1
TP®TOTLTY SOUT TOV GLOTNHATOG emegepyaciag TANpoPopL®Y. Ta TEYVNTA VELPOVIKA
diktva givor po GLAAOYN peydAov aplBpod cuvdedepévov otoyeiov enegepyoociog
nov ovopalovrar vevpmveg (Processing Units, Pus) ot omoiot cuvdéovtan peta&y tovg,
Agrtovpyovv appovikd kot givar opyavopévol oe otpopoto (Layers). Kébe PUs éxet
ToAAEG €16000v¢ (Inputs) oAl povo o €60do (Output) n omoio pe TV GEPA TNG
umopel va amoteléael 6000 yia aAAeg PUs. Ot cuvdéoelg peta&d tov PUs dapépovy
peta&d Tovg Kat 1 6TovdodTNTA ToVG TPocdlopiletal and Tov cuvtehestn PApovg Yo
kd0e cvvaym. H cvvepyacio PUs kabopiletar and tnv cuvaptnon LETOPOpAs 1) onoia
kaBopilel v kabe €000 o€ oYéomn UE TIC E16OJ0VG KOl TOVG GLUVTEAEGTES Bapovg. H
eneEepyacio kdBe vevpava kabopiletor omd TV cLVAPTNONG EVEPYOTOINGNS 1 OTToia
kabopiler v ££0d0 g oyfon pe TIG £16080VG Kal Tovg cuvteheotég PBapoug (State,
Vlamos 2000).

Mo va ypnowomomnOel éva diktvo mpémel apykd vo mepdoel v dladtkocio
exmaidevonc. H pabnon mepthappdver adrayés otig ovvantikég oyéoels (Papn) mov
mepEyovol HETOED TV VELPOV®V. ZUYKEKPUEVO Vo HEPOG TNG EKTOIOELONG
amotelel T dadikacio TPOGdOPIGHOD TOV KATOAAMA®Y GUVTEAEGTOV Pdpovg To
omoio mpaypatonoleiton pe v Pondeio kataAAimv adyopibpwv. ‘Encita and avty
v dwdikacio To TNA eivar o€ Béomn va ekteLel TOLG KATAAANAOVS VTOAOYIGOVGS Y1t
TOVG OTOIOVG EKMALOEVTNKE YPNOUYLOTOLOVTIOG £TCL TNV EUMEIPIKT] YVAOGY 7OV
améktnoe. O pOAOG TOV GLVTEAESTMV HAONONG UTopEl Vo epunvevTel g amodnkevon
YVOGNG, N omoio mapEyeTal oto cvOTNUHe He TV Pondela Topadelypdtov Kdtl Tov
woybveL kot ota Proloyikd vevpwvikd diktva. Mg avtd tov tpomo ta TNA pabaivovv
70 TEPIPALAOV TOVC, 1| UE GAND AOYLOL TO PUVOIKO HOVTELO TTOV TOPEYEL TO, OEOOUEVA.
Zuvoyilovtog KOTAAYOUUE GTOV TOPOKATH 0plopd chpeova pe tovg Aleksander kat
Morton (Aleksander,1990).
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Opwopog : Teyvmtd Nevpovikd Aiktvo givar évog mopdAANnAog KOTOVEUNUEVOS
eneepyaoThg OV £XEL Lol PLGIKY| KAlon otV anobnkevon Kot amdd0oT EUTEPIKNS
YVOONG.

Mouwdlel pe tov eyképoro ota €ENG:

1. H yvooon Aapfdvetar omd 1o 6iktvo pEow piag d1adikaciog ekmaidevong.
2. H amoffkevon g yvmdong yivetor pécm Tav Bapdv Tov VTGP oLV GTIG GUVOECELG
peto&d Tav vevpovov (Amit,1989).

2.3.To povtélo ToV TEXYNTOV VELPOV,
"Evag vevpmvag givar pa povada enelepyaciog mAnpoeopiog, Tov givat Ogpeiokn yio
Vv Agltovpyio €vog vevpwvikov diktvov. To oynuo 2.3.1 deiyvel to povtého evog

VELPAOVOL.
xy
Zuvaptnon
Evepyomoinong

X 3
Sfiata . REO%
Ei0680u o() "

k
ABpOIOTIKGG
Koppog
XP
= ]
KaTw@Al

2ynua 2.3.1. H uopeij tov teyvinrod vevopcdrva (Amit,1989)

Ta tpio pacikd otoygio ovTov TOV HOVTEAOV Eival:

1. 'Eva obvolo amd cuvayelg 1 GLuVOETIKOVG Kpikovg, kdbe pio omd Tig omoieg
xapakpilerar and éva Bapog 1 Svvoun. Zvykekpiéva, £vo onua Xj otnv
€16000 g cVVaYTG j TOov cuvdieTal otov vevpdva K, toAlamlacialeTon pe to
oLVOTTIKO BApog Wij. O TpAdTOG VTTOSEIKTNG AVAPEPETAL GTOV EV AOYO VELPDOVA.
Kol 0 0g0TEPOG OTNV €16000 NG ovvaymg O6mov avaeépetar o Papog. To
Bépog Wi efvan BeTikd av n chvaym etvar dieyeptikr) niadn wbei Tov vevpdva
va amokpliel otn O1EyEPON EVED apPVNTIKO av 1] GOVOYT EIVOL ATOYOPEVTIKT
ONAadN amOTPETEL TOV VELPOVA VO, TAPAYEL LLLOL ALTOKPLOT).

2. 'Evag aBpototikdg kOpPog yio v mpdcheon TV onudtov  €16600V, TOL
Taipvouv Papog amd TV avtictoryn cvvoyt. AVTEC o Asttovpyieg omoTeLovV
TO YPOUUIKO GUVOLAGTN Uk.

3. Muw ocuvvdptnon evepyomoinong yw tn peiwon tov €bpovg TG ££600L TOV
vevpdva (Amit,1989).

To povtého emiong mepiiapPavet po eEmtepikd epapuoldpevn moAmon (katdeAt) O,
oV €YEl EMOPAON OTNV EAATTOON NG €GO00V OTNV EPAPUOLOUEVT CLVAPTNON
gvepyomoinon mov axolovbei. Avtifeta, 1 €icod0oc Tov dikTvoL pmopel va owéndel pe
™V ¥pNon evog Opov pepoAnyiag, o omoiog ivol o avtibetog amd T mOAwon (bias)
(Hagan, 1995).

Hapoxdre Bo cvpPorifovior pe Xj To OHHATO €GOS0V, HE Wkj TO GUVOATTIKG
(synaptic) Bdpn Tov vevpd®VA KOl LE Uk TN YPAUUIKT cuvdvaoTiky €060 tov. Emiong
0o cvuPoliCovion pe Ok N TOAwo, pe @(.) 1 CLVAPTNON EVEPYOTOINGNG KOL LE Yk TO
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ofuo €£660V ToL VeEvpdVva TO 0moio ovapEpeTal katl g tpayuatiky £Eodog (Hopfield,
1985).
Me pofnpotikovg Opovg, £€vag vevpmvag Kk meplyplQeTol amd TIC TOPOKATED
eklomoelc:
u, = FZ)‘, W, . X
k j=1 Kj 7]
Kot

yk:(P (uk‘ ek)

2.4.Xoyyeia g Ocwpiog padnong - Kavoves padnong

Avapeco oTig W0TNTEG €VOC VELP®VIKOD JSIKTVOL VTN HE TNV UEYOADTEPN
omovdadTNTO €ival 1 IKAvOTNTA TOL Vo poabaivel omd to TepPdAlov Tov Kot £Tot va,
BeAtidver v amddoon péow g padnong. H Peitioon avtr yiveton otadiokd pécm
OV YPOVOV, GVUPMVA HE Kamolo kabopiopévo pétpo. H pdbnon emavoropfaveron
HEC® HOG ETOVOANTTIKNG dadikaciog puOuicemv ¢ TIWNG TOV GLUVOTTIK®OV Bapdv
KOl TOV TOADOE®V. O@pNTIKG T0 OIKTVLO ONOKTA TEPIGGOTEPN YVAOON YO TO
mePPAAAOV TOVL pPeTd amd kdOe emavaAnym tng dwdikaciog pabnong. Me tov 6po
pabnong ko coupova pe Tov opicpo tov Mendel kar McClaren (Mendel,1970).

MalOnon civor pio dwdikooio. oOUPOVE pe TV onoia mpooapudloviar ot
eledBepol TaPAUETPOL EVOG VELPOVIKOD SIKTOOV HECH MG GLVEYOVS dladikaciog
gvepyonoinong omd to mepPdriov oto 6mowo Ppicketar 1o diktvo. To €idog g
péOnong kabopiletarl amd ToV TPOTO LE TOV OTOI0 TPOYUATOTOLOVVTOL Ol AANYEG TOV
nopapétpov (State,VlIamos 2000).

O mopomdve optopdg TG LABNoNG CLVETAYETOL TNV akOAOVON GEPA PrudTmv:

1. 70 vevpmvikd SiKTVLO JEXETAL TANPOPOPIES OO TO TEPIPAAAOV KOl EVEPYOTOLELTAL.

2. 7O VELPWOVIKO O1KTVO VPIGTATOL OAAAYEC OOV GUVETELD, AVTNG TNG EVEPYOTOINGT|G.

3. 10 veupavikd SiKTLO OTOVTA e Eva KavoUpylo TpOTo 6To TEPPAAAOV, AOY® TV
aAAOY®V TTOV Eytvav otV ec®TEPK doprn tov (Kohonen 1989).

‘Eva. 60voAo omd KOAG OPIGHEVOVG KOVOVEC Yio. TNV ADOTN €vOG TPOPANLOTOg
pnéonong kakeiton arlyoprOpog padnong. Onwg eivor eavepd dev vdpyet Lovadikdg
TETOL0G aAYOPLOLOG Yo TOV oYeSOoUO VEVPOVIKOV SIKTO®V. AvTifeta vrdpyetl Eva
oUVOAO amd epyolelo OV ovamaPloTAVOVTOL amd o LeYGAn TOKIAMo pabnong o
kaBévoc amd Tovg omoiovg Exel dwapopetikd mAcovektiuato. Katd Pdon ot
alyopBpotl Sapépovy otov TPOmO UE TOV omoio mpocappoletor 1o Pdpog Kabe
oLVOYNG OAAG KOl PE TO TPOTO LE TOV 0010 TO VELPMOVIKO SIKTVO EMKOWVOVEL LUE TO
nepBarlov (Callan,1999).

3.EQappnoyég 10V VEUPOVIKAV SIKTV®V

Agpomiora: Anpiovpyic QLTOHATOV TAOTOV KOl TPOYPOLUUN TPOGOUOI®ONG,
GLOTHLLOTO EAEYYOV TTTHONG, AVIYVELCT] EAUTTOUATOV GE TUNLOTO AEPOTAAVMV.
Bwloyia: Bonbewe oty katavonon tov eykepdilov Kot GAA®V  GuoTnudTov,
dnpovpyio LovIEA@V Ap@IPANGTPOEIS0VE YITOVA Kot KOYALA.

leopyia: Avdivon mbavotntog Omapéng metpelaiov o€ YEMAOYIKOVG
LETAGYNUOATIGHOVS, AVAAVON TETPOUAT®V GE opuyeia, avdAivon g HOALVGNG TOV
mePPAAAOVTOC.

Emyeipioeig: A&oddynon vmoyneiov yio kdmow 0fom, Peltiotomoinon tov
GUOTNOTOC KPOTOEMY GE LETAPOPLKA HECH, OVAYVAPLOT YPOUPLKOD YAPOKTNPOL.
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Tlatpucn): AvdAvon ophog Yo TNV KOTOOKELT OKOLGTIKGOV Bondnudtov, didyvoon
Baciopévn ota copnToOpata, EAEYYOS XEWPOVPYEIOL, £EAYMY GUUTEPACUATOV OO
OKTIVOYPOPIES, AVAALGT) KOPOOYPUPNUATOV Kol EYKEPAAOYPAPTILATOV, 1| CLTOLOTN
dudyvoon aoBeveldv, EVTOTIGUOC KOPKIVOL GE KOAOVOGKOTNGOELS KOl LOGTOYPOPIEg
(Hopfield,1985).

Koataokevéc: Avtopotog Eeyyos, EAEYXOG YPOUUNG TOPAY®YNG, EAEYYOG TOLOTNTAG,
EMAOYT TUNUATOV KOt TO GTAS10 TNG GUVOPLOAOYNOTG.

Owovopia: YmoAoylopdc kwdbvov 7y ddvewn Ko vmoOnkeg,  EAeyyog
TAUCTOYPAPLDV, UETAPPUCT] YEPOYPUPOV EVIVT®V, EKTIUNOCT TIUOV UETOXDV KOl
GUVOAAGYLOTOG.

Mepparrov: [Ipoyvoon Kapov, avaAvcn TAGEMV Kol KUPIKOV GuVONKOV.

Apvve: XelPpopdg un ETQVOPOUEVOV OYNUOTOV KOl OEPOTAAV®V, avVOyVOPLoN
onudtwv omd radar, cvotiuato aviyvevong ewoPoing (IDS -Intrusion Detection
Systems), onuovpyia £Evmvev  OmAv, ovayvdplon Kol OKOTELOT]  GTOXMV,
Beltictomoinomn a&lomoinon anobeudtmv Kot KpuTToypapia.

Ynoloyrotéc: Avayvopion opiog, o OCR (Optical Character Recognition, Omtikn
Avayvopion Xapaktipov), EVIOTICUOS POVAEVTIOV POOYY®V, LETATPOT KEWWEVOD GE
olAia, n aviyvevon PAafOV 6TO ETIKOWVOVIOKA dIKTLO, dPOUOAGYNON TANPOPOPLOV
og diktva voloyiotdv (State, Cocianu, VIamos 2005).
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Znueiwon

H rmapoboa epyaoio exmoviOnxe oto mAaioio tov Metoamrvyioxot Ilpoypouuarog
Zrovdwv «Metartoyioxés Zmovdés ata Mobnuotikdy e Zyolns Octikddv Emotnudv
ka1 Teyvoloyiag tov EAMnvikod Avoixtod I[ovemotquiov koi amotelel uépog g
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