o <

2EPPON

ANQTATO TEXNOAOTI'IKO EKIAIAEYTIKO IAPYMA ZEPPQN
2XOAH TEXNOAOTIKQN EQAPMOIQN
TMHMA NAHPO®OPIKHZ KAI EMIKOINQNION

Avayvopion Ilpotontoy -

Nevpovika AlKToOo!

Ap. Xaparapmog I1. XTpovBoémoviog
Avarinpowtns Kabnyntng

Topéag YrorloyiotTikov Teyvikov & Xvotnudtmv

XEPPEX 2003



Ap.X. ZtpovBoémovrog, e-mail: strch@teiser.gr ATEI Zeppddv

IHEPIEXOMENA
1. Evcayoyn

2. Ileprypo@r] TPOTVTOV KO 0PLGHOL
2.1 Avwvoopatikn Teprypopn

3. Boaowka podnpotika pey£0n, copfoicpoli ko
oY£0E1g
3.1 ITivaxkag 6TAANG

3.2 EcoTtepiko ywvopevo

3.3 LTOTIOTIKGA YOPOUKTNPLOTIKA TOV YOPOV TMV

TTPOTUTOV.

4. M£00d01 avayvopLong — EKTOLOEVON UE EMOTTY
4.1 Avayvopion pe facn 1o KEVTPO TOV KAAGEOV.
4.2 Avayvopion HE YPOUPIKES OLOKPLTIKES GUVAPTI|GELS.
4.2.1 Erovénpéva swavocpato
4.3 I'poppikoi Tatvountég
4.4 EXnaiogvon YPOPUIKQOV TAEIVOUNTAV 000  KAGGEMV
4.5 I'paoppikol Ta&vopunTtég TOAAOV EMTEO®V
4.6 Mn ypappkoi ta&ivountéc — NA Back
propagation
5. M£000601 avayvapLons — EKTAIOELST YOPIS ETOTTT
5.1 IIpoGoL0PIGHOS TMV GUYKEVTPAOGEMY NUE TNV
néBodo MAXIMIN.
5.2 Argikovion alvoioac.

5.3 Nevp®viko 01KTL0 0VTO-0PYOAVOVUEVOD TIVUK(L

Avayvapion [Ipotonov-Nevpovikd Alktoa 1 Tunuo [Iinpopopikic & Emkoveviav



Ap.X. ZtpovBoémovrog, e-mail: strch@teiser.gr ATEI Zeppddv

UTTELKOVLIONG YUPUKTTPLOTIKOV.

6. Avaivon (OpOKTNPLETIKAOV
6.1 Avaivon YopPOKTPLOTIKAOV GTNV EKTAIOEVON U
EMOTTTY
6.2 Avaivon YopOKTPLOTIKAOV GTNV EKTAIOEVON (0PI

EMOTTTY

Avayvapion [Ipotonov-Nevpovikd Alktoa 2 Tunuo [Iinpopopikic & Emkoveviav



Ap.X. ZtpovBoémovrog, e-mail: strch@teiser.gr ATEI Zeppddv

1. Evcayoy

H Aé&&n avayvaopion oty xobopdovpévn onuoiver v gdpeon g
TaVTOTNTAG €VOG Ovtog (T.y. avOpdmov, (MOoVv, aVIIKEWEVOL, EIKOVOS MOV,
10€0¢, TPOTAOoNG K.A.TT.) KO ¥PNCILOTOLEITOL GLVNOMG OTAV 1) TOVTOTNTA OVTNH
dgv givarl GUECO OVTIANTTY. X€ TETOLEG MEPIMTMOELS UAAGTO 1 OVAyvVOPIoN
Baciletal oe €0KA YOPAKTNPIOTIKA TOL OVTOoC (Y. O JSppIKING MTav
aplotepOyEPac). Me v AEEn tavtdOTNTO EVVOOVUE Vol GUOVTIKO, LOVOOIKO
{om¢ yopoakmpotikd 10V 6vtoc mov 10 Ceywpilel amd To LITOAOUTO M TO
EVIAGOEL GE oL KATNYopio. OHOEW®V TOV (.Y, ot melol avayvapiooy Twg T0
ovtoKivnTo mov mapaPioce TOV KOKKIVO QOTEVO GNUATOOOTN NTOV GTOP, EVOG
amd avtovg KoTEYpaWE TOV apBId KUKAOQOPiag TOL Kot 1 Tpoyaio EVIOMIGE,
oNAadn avayvopiloe, Tov tapafdtn). H avayvopion sivar po ikavotnrto wov
&xouv kupimg ta EuPrlo 6vto kot amotelel facikn Aettovpyio TG VONLOGVHVIG.
O «vonuovegy punyoaveg mov Ba dwadeyBovv 115 «&&umvegy Bo mpémer va
dBétovy Vv wavotTa TG avayvopons. 'Eva ov 0o to amokaAodue oto
eENg Ko g mpdtomo. Avayvapien Ilpotvmwyv (Pattern Recognition) givol o
EMOTNUOVIKOG KAAOOC TOL 0oYOAElTol UE TNV €vupeon HeBOd®V Yoo NV
tawvounon (classification) tov O6vieov (mpotdnwv) oe katnyopiec. Tig

Katnyopieg avtéc Ba T1g ovopdlovpe kdaoerc M talers (classes).

‘Eva. ohvoro opoiov mpothnwv, Oyl ovoyKooTIKE TovopoldTutoyv, opilet
pio oAty (concept). Ta vonuova Eufia mapatnpovv kot pabaivoov ta dvto
(TpoTLTTAY) TOL TEPIPAALOVTOC KOGLOL KOl STULOVPYOVV Y1 avTé CLAAYELS. [l
TOPAOELYLO. TO GUVOAD T®V OAOY®V TOL yvopicate cog £pade v yevikn
ocOAMNYN (W) GAOYO (KAVTE CLGYETICUOVG UE TOV KOGHO TMOV 10E®V TOL
[MAdtwva). Xtov ydpo tov ypappdtov g EAAnvikig yA®ooag vrapyovv 24
oLAAMYELS oL gtvan Tar 24 ypappato g EAAnvikng adpapntov. Kabe ypaupa
™™g EAMVIKNG YAdooog mov ypdotnke eivar €va mpodTLTO Ko omotedel pia
mpaypatonoinon 1N ovuPdv (event) wog amd T 24 ovAyelc. [
TOPAOELYLOL O1 LOPPEG
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amotelovv cvuPdvta (Tpotvma) TV CVAANYEDV TV Ypoupdtov BHTA kot
AEATA. Toa mpotoma avtd pmopet vo dwapépovv oto  péyebog, v
YPOUUOTOGEPA, Vo elval kKepalaio 1| LIKPA, 1| Vo, EXOVV UIKPOOOPOPES TOV
dnuovpyndnkav katd ™ otypunq g ektomwong (86pvPog). Eivar mpopavég
TOG Ol GLAAMYEIS KOl To OlKelo mPOTLTA TOVG TPEMEL vo. dlabETovv
YOPOKTNPIOTIKA TOV VO, TIG SloKpivouy amd GAAeg cuAANYELS Kol TpoTuTta. H
g0peOT Kot PETPMOT TETOLV YapakTnpoTik®V (features) twv mpotumtav givor

TPOTOUPYIKNG CNUOCTOG Y10 TNV TEPLYPOPT] KOL TNV AVOYVAOPLGT| TOVG.

H avayvaopion tpotdinmv amd unyoveG Lmopel va ovTIKATooToEL TANODpa
EMMOVOV OVOPOTIVOV €PYUCLOV, VO BEATIOCEL TO €PYUCIOKO TEPIPAALOV KoL
vo avénoel v mopayoyikotta. [o mopddetypo n HETATPOT TUTOUEVOV
EYYPAP®V G NAEKTPOVIKN Hopen pe Kwdwomoinom katd ASCII, pmopei va
yiver and tov avBpmmo daktvrAoypdeo mov dtaPdlel to keipevo, avayvopilet
TOVG YOPOKTINPEG KOl TOVG TANKTPOAOYEl, Umopel Opmg va yivel ko omd pio
pnyovn mov Ba capmdvel- potoypagel ynelokd (scanning) to £yypapo Lo
popen gwovootoryeimv (pixels) otnv pvhun Tov VTOAOYIGTN Kol e KATAAANAO
TPOYPOUUO OTTIKNG ovayvopiong yopaxtnpov (OCR: Optical Character
Recofgnition) Ba avoyvopiletol n ynelokn popen Kabe xapoktmpa cOUEOV
pue 1o ovpPoro tov ASCII mov avtictoryel otnv cOAANYN 0L Kat Ba Tov

amodidETAL O AVTIOTOLYOG KMOKOC.

‘Eva cbotpa (akydpBpog) mov avayvopilel mpotuma Adyetan talivountng
(classifier). Xe éva Ta&vountn €MTELOVVTIOL OVO KVPLEG EPYNCieg oV givor M
exkmaiocvon  (training) xouu n  roaivounon. Koatd v ekmaidevon
TPocdtopilovtal o1 KAAGELS 1] 01 GUYKEVIPMOELS TOV TPOTLTMV Kol puOpilovtal
KATOAANAO O1 TOPAUETPOL TOL GVOTHHATOG TaSvOunong ne Pdon Tig omoieg Oa
elval avtd wovo va TaEVOUNceEl Ta TPOTLTOL 0€ GMOOTEG KAAGE. Me v
tagvounon amodidetar Eva mpOTLTO o€ pia KAGo™M 1 o€ pio GLYKEVTIP®ON).

Xuyvad, kotd v oadikacio TG EKTOIOEVLONG YIVOVTOL TOEIWVOUNGELS GE OPYIKES
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VIOOETIKEG KAAOELS HEYPL 0 TavounTNG Vo TPocodtopicel opBd Tig KAAGEIS 1

TIG GUYKEVIPDOGELS TOV TPOTHT®V e PAon Kdmolo Kpitplo opBoTnToC.

To wpdTLTOL TOL YPNGIUOTOOVVTOL Yl TNV EKTOIOELGT] TOL TOEIVOUNTI
amoTEAOVV 1O ovOVolo ekmaidevons (training set). Ot pébodor exkmaidevong

yopilovial og 600 Pacikég Katnyopies:

A) Exmaidevon pe emodmn (supervised learning) katd v omoio sivon
YVOGTN 1 KAGOT 61NV omoio avinkel KAOE TPOTLIO TOL GLVOAOV EKTOHOEVONG

KOl EMOIOKETOL O TPOGOIOPIGHAC TOV KAACEWV.

B) Exnaidevon yopic endntn (unsupervised learning) katd tnv omoia dev
elvar yvoot) 1 KAdon oty omoio ovikel kdbe TPOTLO TOL GLVOAOL
ekmaidoevong kot ovolnrodvral Pacikd Ol GLYKEVIPMGELS TWV TPOTVTMOV

(clustering).

[Tpotipudtepo eivon 1 exmaidevon evdg taivountn vo unv extereitor pdévo
pio apykn eopd, oAAA Vo ETAVOAAUPAVETOL OGTE 1 POV VO TPOGapUOLeTol
oTIG OAAOYEC TV TPOTOTTV oL TaStvouel. Ot Ta&vountég eivol ovGLUGTIKG TO
avtikeipevo pe 10 omoio Ba aocyoAnBovue meportépm kot Bo avoivOovv

O1e£0dkd oTa EMOUEVD, KEPAAOLAL.
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2. Ileprypo@n TPOTVTOV KUl OPLGUOL

Oa avaPEPOLLE TOPAKAT® OVO Kuplapyeg LEBOOOVE TEPLYPUPNG TV

TPOTLTTMV TTOV E1val 1) SIOVUGLOTIKT TTEPLYPOLPT] KO 1) CUVTOKTIKY TEPLYPOLPT).

2.1. Avovoopotikn TepLypoen

[a kaBe mpoOTLIO pETPOVUE EVO TEMEPAGUEVO TANOOG YOPOKTNPIOTIKMV
tov (my. Papog, ypodpo, Vyog, mAATog, Mnkog). [ éva  moloTikd
YOPOKTNPIOTIKO OV OV UETPLETAL AUECH UE OPOUNTIKEG TIUEG OTWG Yio
TOPAOELYLLOL TO YPDLLOL, YPTCLUOTOIOVUE KATOL0 KOIKOTOINGN TOV OVTIGTOLYEL
ap1Opovg oTig dtapopeg LopPEG Tov (m.y. 0 yia to povpo, 1 yio to pmie, 2 yo
T0 KOKKIvO K.A.7.) Av Q gival éva cuvoro mov amoteleitan and K to mAnbog
npotona 11, «=1,2,3,... K, onhaon Q={I1,, I, I15 Il Ilx} kou petpodpe N
10 mANO0OC Kowd yopoaktnplotikd Yoo kdbe mpotvmo, toOte TO Il MPOTLTO
umopet va meptypaet amd Eva dlivucua - Tivako 6THANG X, 6€ €va ydpo N
OO TAGE®Y COUPOVA LLE TNV OYEoN

X4

X.ZK

(2.1.1) xK=X1 =[x,

K

T

Xoe oo Xye oo Xne

X Nk

Kdabe mpotumo Bewpeitan Eeympiotod amd kdbe GAAO axdun Kot OTov OAEG
ol TIWEG TV OVTIOTOY®V YOPOKTNPICTIK®V TOLG &ivor ioeg. Aniaodrn To
npotumo II, eivon dGAlo otoeio tov cuvorov Q, amd to mpoTvro I, av Kot
=Xy (W, A e {1,2,.. K}, ko IT, IT;, € Q). Qg ek TovToL TO Q £ivan cHVOrO pe
v podnuatikn évvola. Olovg tovg mivaxeg Ba tovg cvopPoiilovue pe moyld

YPOLLOTOL.

Av N<3 161€ Umopovue Vo TOPUCTHGOVUE TO SLOVOCUOTO TOV TPOTVTMOV
OTOV PLGIKO Y®OPo. AkoroVBwg Ba dove Eva Tapaderypo TPOTHTWV TOL Eivat

dTopa Yo To. omoio PETPAUE OVO YOPUKTNPLOTIKE oL &ival To Pépoc Kot To
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Oyoc. Ot TIEG TOV YOPOKTNPIOTIKOV Yio OA0 To. TPOTLTO. TOL HETPONKAY

delyvovtal oto akdAovBo mivaka 1.

I1 (tpdtumo) Y (Vyog o€ ek.)| B (Bdpog o€
KIAG)
I11 185 85
12 185 82
13 182 115
14 180 80
I15 178 78
I16 175 112
17 171 114
I18 160 58
19 160 55
I110 155 62
111 150 85
1112 150 82
113 145 84
114 143 80

[Tivaxog 2.1-1

Ta avtictoryo dtoviGHATO TOV TPOTHT®V MG TIVOKES GTNANG OTMOC TOPAKAT®:
< —|185] . _[185] L _[182] L _[180
PTL8s P X T s P T s YT 80 )

178 ] 175 171 160
(212) xs= 78 |* Yo {112} X7 =[114} Xs {58}

_[160] 143
X =| 55 [ Xu =| g

10 Zy.2.1-1 mwov axkorovBel paivovion ta onpeio TEAOVE TOV SVVCUATOV

OV OVTIOTOL(OVV G€ KAOE TPOTLTO.
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Zyfua 2.1-1

‘Eoto 011 emBoupodpe va katatd&ovpe to mpdTLTO Pog 6€ TAEELS ¢ EENG:
Bapeic av B>80, ghappodg av B<80, yniovg av Y>170 kot koviovg av
Y<170. Ilapatnpovpe OTL T0 AKPO TOV OSVUGUATOV TOV TPOTOTWV
oLYKEVIpOVOVTOL o€ Opddeg. To yeyovog avtd opeidetor oto OTL TO. OHOLN
wpoéTLTTOL  YEUTVIALOVV  EMEWOY] TO. OVTIOTOLXO YOPOKINPIOTIKA TOLG €YOouV
KOVTIVOTEPES TIHEG (OUOAOYEC GUVTETAYUEVES TV OVUGUATOV TOVUG) GE GYEOM
HE TIC TWEC TOV YOPOKTINPICTIKOV TOV GAA®V Ttpotdinwv. o mapdderypo n

evkAeidela amodotaon Dy, twv wpotonwv I, I, etvan

(2.13) Dy = (1 = x15)> + (Xay —%2)° = /(185 -185)% +(85-82)° =3

Kot 1 evkAgidela andotaon Dys twv npotinwv Iy, I1s etvan

(2.14)  Dis =3(x); —315) +(xyy —Xp5)° =4/(185-178)% +(85-78)> =942

Apo M andoTOCT TOV OVUCUATOV TOV TPOTLT®V &lval éva podnuotiko
KPUTNplo g 160tntag 600 tpotdimmv. Ot opddeg mov oynuatilovv ta TpoOTLTO
Aéyovtar ovykevipwoels (clusters). Ov GUYKEVIPOGELS OMUIOVPYOVVTOL. OO
TPOTUTTOL  TEPIMOV 10100 LOPPOAOYIKA. XTO TOPAOELYHO HOG Ol TEGOEPLS
OLYKEVTPAOGELS dnpuovpyndnkav and dropa o) pe B>100 k. B) pe B<70 «. v)
pe Y<1.80p ko 70<B<100 k. ko 8) pe Y>1.80u o 70k<B<100x.
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O evtomopdc twv ovykevipooewv (clusters) mpotdmwv mov dnpiovpyodvton
OTOV YOPO TMOV TPOTOI®V EIVOL GNUOVTIKOG Yol TNV OVOYVAOPLIOT TPOTOHT®V Kol
AVOPEPETOL WG TPOSAINUO EDpeTnS TV ovyevipwoewV (clustering). H cwot emAoyn
TOV YOPOKTNPIOTIKAOV 7OV UETPAUE Yo TO. TPOTVRQL (feature selection) elvan
KaOOpIoTIKNG OoNUaciog Yy TV €0pecn TOV OUAd®V TV TPOTUT®V. XvyVa
EVOLPEPOUOOTE VIO TPOTLTTAL TOL €YOLV KAmow 131OTNTO Kol Ppiokovionl o€
neplocdTepe; amd pio opdoes. Mo mapdderypo to TPOTLTOL TOV ATOU®Y UE VYOG
peyoAvtepo and 1,70 p avikovv cg 600 GLYKEVIPMOGES. Avaroya cupPaivel Kot pe
10 TPOTLTO. TV TTECDV KO KEPUAOI®V Ypappdtov onwg tov ‘A’°, ‘a’ 1 ‘Q’°, ‘o’ K.a.
H ebpeon g opddag 1 TV OpAd®V TV TPOTHT®V OV £XOVV o TEAKY] KON
YOPAKTNPIOTIKY 1010TNTa (TawtdtnTa: label) amotedel v Ta&vounon T@v TpoTHIT®V
Kot odnyel otV avayvodpion TOVG. XTNV YEVIKN MEPIMTMOON TO TPOPANUA NG
tagwvounong sivor 00oKoA0 KLPIOG AOY® 0) KOKNG EMAOYNG TOV UETPOVUEVOV
YOPOKTNPIOTIKAOV, ) HEYAANG TOKIAOHOPYiaG TV mpotdmwv, Y) Bopvfov, J)

ACAPELNG TOV 0PIOV TOV KAAGEDMV GTOV YDPO TOV TPOTLITMV.
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