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Mepiinwn

O okomdg ™G Tapovoag SIMAMUOTIKAG €pYaciag gival  HeAETN, 1. avaAivon, M
TOPOLVGINoT Kol TEAOG 1 0E0TOINGCT TEXVIKMV OVAKTNONG EIKOVAOV KOl aKolovBidv

ewovav (Bivteo) pe faomn tn oxNUOTIKY TANPOEOpia.

Y10 TPOTO KEPAAOLO TNG €PYACIOG OVOADOVTOL KOl TOPOLOIALOVTOL  TEYVIKEC
eEaymYNG YOPUKTNPIOTIKAOV YVOPICUATOV OO EIKOVES, Kot TPOTOL AEl0T0iNoNG TOVG
pe okomd TV e€aymyn TNG GYMUOTIKNG TANPOPOPiaG. TN GUVEYELL TAPOVGLALOVTL O
OTOUTAOES OAAD Kol Ol QUVOTOTNTEG TMOV VIOPYOVIMOV - CUOTIUATOV. OVAIKTNONG
EIKOVOV Kal PIVTEO Kol avaADOVTOL GUOVTIKES TEXVIKEG VTOAOYIGLOV TNG OLOLOTNTOG

petadi ewovov ko Pivreo.

Y10 dedTepo  UEPOG NG epyacicg  mopovoldleTor N mEPLYPAP  EVOC
0AOKANPOUEVOD GUOTAUATOG avaKTNonS aNy®V Bivieo mov vionombnke Pdon d6cmv
perethinioy ota Tponyovueva Kepdiaia. To cuoTnUo SEXETAL (OC £1G050 pia EKOVA
N omoia TEPIEXEL KATO10 OVTIKELLEVO. Mg ¥p1ion TEXVIKAOV EaymYNG YOPUKTNPIOTIKOV
YVOPIGUATOV €EAYETOL TO TEPTYPOUUL TOV - OVTIKEILEVOL. XTN CULVEXEWD OVTO TO
TEPTYPOLLLLO YPTCILOTOIEITOL GOV EPATNON (quUery) Pe oKoTo Vo avakTnBodv Ta Kopé
evog Pivteo mov TEPLEYOVV KATO0 OVTIIKEIPEVO OO0 HE avutd g eikovas. To Pivieo

dtveran emiong wg £10060¢ 6TO GLOTN LA



Evyopiotieg

10 onpeio avtd B NBeko va uyaploT)om Tov KadnynT) pov K. Nikito Xyovpo mov
pov avébeoe v epyacio avth. Emiong 6o nfela va guyoapiotiow tov Addxtopa
Iowdvvn Avopéov yior tng mOAVTILEG GVUPOVAEG OV Hov £dmaoe ka’ OAn T didpkela

NG EKTOVNONG TNG TOPOVCAG SUTAMUOTIKNG EPYOCIOS.
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Ewsayoy).

Y10 TopdV KEQOAOO OVOADETOL TO  OVTIKEIUEVO 1TNG TOPOVCOG EPYUCING

(mopdypapog 1.1). Emnv mopdypago- 1.2 yiveton pio. cOvVTOun EMOKOMNON TOV

KEPAAAIOV TNEG SUTA®UATIKNG EpYOCiaG.

1.1 Avrikeipevo ™ Aumhopotikng Epyaciog

Ta tehevtaio ypovia, 10 SoPKOS ov&avouevo TAN00¢ TV S100EGIUMY OTTIKMV
TNYOV TOAVPECHOV. 0ONYNOE GTN OVAYKN OMHIOVPYING CUGTNUAT®Y TOV VTOSTNPIfovV
OUTOLOTN OVAADCT] TOV. TEPLEYOUEVOL YNOLOKADV EIKOVOV KOl KIVOOUEVOV EIKOVOV
(Bivteo). H epyascio ot €yl 6KOTO VO TEPLYPAYEL KL GTT) GUVEXELN VO TAPOVGLACEL
TPOTOVG LIE - TOVG OTOlovG €lvar dvvatn M e€aymyn GYNUOTIKNG TANPOQOPING 0T
YMELOKT| €1KOVO, KaO®G eniong kot 1 SuvaTOTNTO OVAKTNONG TNYOV Pivieo pe Baon

NV TANpoPopia o).



1.2 Emok0nnon TV KEQUAAIOV TG EPYUciag

To 1° kepdhoio sivar M elooywyh, oV omoia TEPLYPAPETOL GUVORTIKA TO

OVTIKEILEVO TNG SIMA®UOTIKNAG EPYACIOG.

Y10 2° ke@dlaio yivetal pio ava@opd 6TO YOPOKTNPLOTIKG YVOPICHOTH TOV
YNELIKOV EIKOVAOV Kol GTOV TPOTO [E TOV UTOPOVV avTd vor a&lomombovy dete vo
TPOKVWYEL ¥PNGIUN TANPOPOPIR TOV APOPE TNV KOV 1 Kol TNV 0KOA0LOia E1KOVOV

(Bivteo).

To 3° kedlao avaeépetar oTnV avaktnon eikovog kot Bivieo ue Pdaon to
TEPLEYOUEVO. AVOADOVTOL Ol OVAYKEG TOL OONYNoOV 6T ONLOLPYid TETOLOV

GLGTNUATOV avAKTNoNG Kot e£eTAlovToL To. LETPO OUOIOTNTOC.

Y10 4° Ke@blawo TEPYPAPOVTOL Ol  TEXVIKEG Kol ol  akydpiduor  mov
ypnowomomdnKay yie ™V ovamtvén evog GUOTNUATOG EEAYWOYNG OYXNHOTIKNAG
TAnpoopia amd Pivteo Kot avaktmong fivieo pe faon tétolov gidovg TAnpoeopia.

Y10 5° ke@GAaO Yiveton M moPOLGIEoT TOL GLOTAUNTOC TTOL ovamTOXONKE Kot
TOPOVGIALOVTOL KATOL0 EVOEIKTIKG TELPOLUATIKG OTOTEAEGLLOTA.

Téhog 6710 6° KEQAAALO AVOPEPOVTOL OPLGUEVE GUUTEPGGLLOTO TOV TPOLKVLYOV
omo TN UEAETN Kol TNV LAOTOINGT TNG EPUPHOYNG Kol OPIGUEVES TPOOTTIKEG EEEMENG

Kot BEATIOONG TOV UTOPOVV VA YIVOUV GTO LEAAOV.



Eayoyn oynpotikic mAnpo@opiog.

H avalnitnon opoomtov ce Pdcelg dedopévav. eikovemv Kot Bivieo yivetar 6A0
Kol ONUOVTIKOTEPT], €outiolg Tov S10pKOVG aVEAVOLEVOL OYKOL T®V SlobEciu®V
ewovav. IMapdiinia, To cuetiuate avaktnong tov Pacilovtal oto Keipevo yivovrol
OVATTOTELECUATIKA, 0poV Pocilovial 6To- YEP®VAKTIKO oyoMacpd. Ta cvotiuata
avalnmoneg mov - Poacilovralr oto  pETA-08d0UEVA  YPMOUOTOIOVY  TTPOGHETEG
TANPOPOPIES Y10, VO TEPTYPAYOVV OMOTEAEGLOTIKG, TA OVTIKEIEVO TOAVUEC®Y (T.Y.
OVTOAOYIEC, ONUOCIOAOYIKT TEPLYPOPT] KTA), TOL OTOI0L OTIG TEPIGCOTEPES TEPUTTOOELS
dev eivan drabéoipa. O HOVog AmOTELEGATIKOC TPOTOC PAIvETOL VO Eivar 1 avaliTnon
Boaciopévn 6TV OpoOLOTNTA TOV TEPLEXOUEVOL TNG EKOVAG [9].

Ot yeVIKOTEPES TEYVIKEG OV TAPEXOVY EEAYWOYTN YOPUKTPIOTIKMY YVOPIOUATOV
omd po elkova givorl PacioUéveg 0TV ENeEePYOsio TOV YOPOKTNPIOTIKOV GE YOUNAO
eninedo, OMWG ). TO IOTOYPOLLLOL, T) OVIXVELOT OKUMV, T DON KOl 1] TUNLOTOTOINGM
NG EKOVOC.

H eEaymyn tov oynpatog evog avtikelpévov mov Ppioketror o€ pia ekdva, omottel
pia oepd omd Prpata. Opopéva omd ovtd pmopel va givol cuvovacuds Tov Pactk®v

TEYVIKOV EEQYMYNG TOV YVOPIGUATOV TNG EIKOVAG.



2.1 Teyvikéc €ay@yNS TOV YUPUKTNPLETIKOV YVOPLORATOV

Ta yopakInploTiKd yvopicpota cuvnbmg avapépoviar gite o€ OmAEG SOUEG OO
Ta onpeio 1 ol aKHEC M Kol o€ MO oLVOeTeg dopég OTMG TO. avTIKEIEVA. AAla
TOPAOEIYLLOTO YOPAKTNPIOTIKAOV YVOPIOHATOV ocvoyetilovion pe v kivnon o€
akolovBieg ewovov, pe T oynpate mov Kabopilovior and Tic KOUTOAES 1] T0 OpLo
HETAED TV SOPOPETIKMOV TEPLOYDV EIKOVOS, N HE TIG WO10TNTEG Hidg Teployns. H
£€Vvolo.  YOPOKTNPOTIKE yvopiouate €ivoalr TOAD  YEVIKN - Kot 1 E€MAOYY - TOV
YOPOKTNPIOTIKAOV YVOPIGUATOV GE €VO GUYKEKPLUEVO GUGTNUA YNOLOKTG OpOoNg
ocuviBoc esivor e€aptopevn and 10 TPOPANUO. XTN- GUVEXEWL Topovoldloviol
OPIOUEVES TEYVIKES eE0YMYNG YVOPIGUAT®VY, OV HITOPOVV VO ¥PNCIUoTombody e

OTTAOTEPO GKOTA TNV €50 Y®YN TOV GYNUATOG 0o pio EIKOVOL.

2.1.1 Aviyvevon Axuomv (Edge Detection)

Ye plo ynowkn €Kova, ot oKpES . eviomifoviolr 6To onuelo oL VTAPYOLV
OTOTOUEG EVOAAOYEG TOV amOYPOGEDV. Ol aKUEG ¥PNOULOTOIOVVIOL CLYVE Y10, TNV
e€aymyn oYNUATOG OVTIKEIUEVOV ot EIKOVEG. YTTApYouV apketol ailydpiBpol yuo o
TPOPANLO TNG aviyvevons akp®V.: Mio amd TIG amoTEAEGLATIKEG TPOGEYYIGEIS Eivatl O
alyopiBpoc Canny [4], mov ypnoiponolel Evav oahyoplfpo TOAADY emMTEIWV Yid Vo
aviyvedoel éva gupl EAGHO OKUOV. 6€ €KOves. Ta Prjnata tov aiyopiBuov sivor m
eEopdAvvon TG EIKOVAS IE YKOOVGGLOVO QPIATPO, 0 VITOAOYIGUOG TOV peYEBoVG Kot
TOV TPOCOHVOTOAIGHOV - KAIGNG " YPTCILOTOIDOVING UEPIKE TOapdymyd, €QOPLOYN
KOTOGTOANC nonmaxima oto- péyedog kiiong kot  ypnon Tov aiydpifuov diwAov

KATOEAIOL Y10, TV, AVIXVELGT KOL TN CUVOEGT] TV OKUMV.

FEixova 2.1 — [lapadeiyuo. epopuoync tov atlyopiBuov Canny

10



Eixdva 2.2 — Hopddeiyuo. spopuoyng tov adyoprBuov Canny

Ye avtibeon pe TIC TEPIOCOTEPEG TEYVIKEG TOL VIOHETOVY TOV YKOOLGGLOVO
086pvPo kot 1 amdd00T| TOVG UTOoPEl VO HELWOET [le TNV TOPEKKALOT] TNG KOTAVOUIG TOV
Bopvfov amd TO KOVOVIKO, W0 OLOQOPETIKN  TPOCEYYION OVIYVELONG OKU®DV
TPAYLOTOTOLELTAL LLE XPNOT EVPWOTNG OTUTIOTIKNG (robust statistics) [16]. H doun tav
OKU®MV OVIYVEDETOL OPYIKA O €vo €0PMOOTO LOVOSPOLO TPOTLTO OYediov, Kot
evromiletan €nerta amd o evpwotrn dokiun avtibeong. Télog, epappoletar KatdeAl

VOTEPNONG Y10 VAL TAPOYAYEL TO XAPTN AKPAOV.

2.1.2 Katdrtunon Ewovog (Image Segmentation)

H xotdtunon ewovag, eivorl 1 ddikacio kot TNV onoio po ynekn ewkova
yopileton og va aplBud meproy®v (cOvora amd pixels) mov v koAvmtovy. O 61dY0g
g Katdtunong etvar va amhomoindel n ikova Kot vo LeETaTpanel o€ pia popen 6mov
Oo sivar. evkolotepn 1 emeEepyocia ™. H xotdtunon ypnowomoteiton yio vo
EVTOTIGEL OVTIKEIEVO KOl Oplol (YPOUUES, KOUTVAEG, K.AT.) o€ ikoveg. Ot meployég
UTOPOLV EMIONG VA 0PLGTOVV MG Ol OUAOEG TV pixels Tov £(OVV Kol GUVOPO KoL LI
waitepn HOpEN OTIMG Evog KOKAOG, pia EAAenym, 1 €va moAvywvo. To amotélecua g
KATATUNoNG €KOVOG €lval €va. GUVOAO TEPLOYDV TOL KOADTTOUV OAOKANPM TNV

ewova. Kabe éva amd to pixels og pio mwepoyn ival mopoUolo Ue To VITOAOITO TOV
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OVAKOLV 6NV 1010 TEPLOYN OGOV APOPE KATOW YOPOKTINPIOTIKE, OTMG TO YPDOLUM, M

VEN KAT.

H xotdtunon éyxet 600 otoyove. O mpmTog 6TdY0g Eival Vo amocvviedel 1. elkdva
o€ EEYPLOTA PEPM Y10 TNV TEPOLTEP® OVAALGT. X& OMAEC TEPITTAOOELS, 1 SAOIKAGIO
KatdTunong e&dyet pHOvVo To UEPN MOV  WPEMEL VO avVOALOOVV - TEPAUTEPW.
[Mopadeiypotog xapv, n ToU €vOG OvOPOTIVOL TPOCOMTOV  amd €V KApE EVOG
gyypopov Bivreo. H xotdtunon propet va gival a&iomorn, pe v -mpovrodeon 01t to
voPabpo dev €yel To 010 YpdOUOTO HE Eva ovOpOTIVO TPOCHOTO. e MO GUVOETEG
TEPMTOCEL;, OM®G M e&aymyn &vOg TANPOVS OOKOD  SIKTVOV MO [uo ~ EVOEPLOL
grayscale gkéva, T0 TPOPANUA KatdTunomng pmopel vo givor Tokd dUGKOAO Kol Vol

OTOLTHOEL TNV EPAPLOYN AKOLA TTLO GUVOETWV TEYVIKOV.

O debtepog GTOYXOC TNG KOTATUNGONG €IVOL VO, TPAYLOTOTOWOEL Mo oAAoyn
avamopactacns. Ta pixels g ewovag mpénel vo opyavobodv ce vynidtepov
emmédov opddeg mov a&ifovv mepartépm avaivomn. ‘Eva kpiciuo muo givar edv n
KatdTpnon pmopel 1N Ol VO EKTEAEOTEL Yo TOAAEG OLOPOPETIKES TEPLOYES
YPNOLOTOIDVTAG TIC YEVIKEG UEDOSOVE OV OEV- YPTGILOTOLOVV OTOLOONTOTE E101KN

YVOGT] TEPLOYDV.

H mpoorntikn] evog €viaiov cLGTHHOTOC KATATUNONG TO omoio Oa epyaletal KoAd
vy 6ha to. TpoPAnuata eaivetal vo givor apvdpn. H sumepia éyer dgiéel O6TL o1
EQUPLOYEG YMELOKNG Opaong Bo mpémel vo givor oe 0éon va emAéovv oamd éva
ovvoho epyoieiov wor -pefddwv kot iowg vo  Tpocapudécovv ol Avom

YPNOUOTOIDVTOG T YVACT TNG Epaproyng [1].

IIpocdlopiopods T®V TEPLOY OV

To amotélecpa pioG KOTATUNONG EKOVOG TPEMEL VO, IKOVOTOLEL TIG TUPOKAT®

EMBLUNTEG 1010TNTEC.

o Ot meployéc og kotdTunong ekovog mpémel va €lvol  OLOIOUOPQPES Kol

OLO10YEVELG OGOV aPOPE KATOL0 YUPOKTNPLOTIKO, OTMG TO XPMLO, TNV DON KAT.
e To e0MTEPIKO TV TEPLOY DV TPETEL VO VAL OTTAS Kot Y®PIC TOAAEG HIKPES TPVTEC.

o Ot TOPOKEIIEVEG TEPLOYES LOG KATATUNONG TPEMEL VO £XO0VV SLOPOPETIKEG TLLES

a7to TIC VITOAOITEG OGOV APOPE, TO YUPUKTINPIOTIKO GTO OTTOI0 EIVOL OLOLOLOPPEC.
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o Toa 6pra kéBe TUALOTOC TPEMEL VO VOl OPOAG Kot akpiPn.

H enitevén olov avtov tov embBountdv 1dotmtov eivar dSVoKoAN Kabdg ot
OLLOIOLLOPPES KOl OLOLOYEVEIC TEPLOYES efvon YEPATEG amO LIKPEG TPOTES Kot OEV £YOVV
EexdBapa Oplo. ZTnv TEPITTOON TOL 01 TEPLOYEG OEV EYOVV TOAD HEYAAES S10.POPEGS,
VIAPYEL 0 KivOuVog va cuyywvevBovv Teployég kan va yabovv ta opra. EmmAéov, wa
mePOYN oL TOo avOpdmvo pATL TopaTNPEl ®G OUOLOYEVY, UTMOpEL v unv etvon
OLOWOYEVIG KOTA TNV AQmoyr €vOG GULOTNUOTOS KOATATUNGNG ~TOV )P CLULOTOLEL
YOPOKTNPIOTIKA YVOPIGHOTO YOUNAOD EMTESOD KOl EVOEYOUEVMG VO . OTALTEITOL

VYNAOTEPOL EMITEOOV YVMOON.

Yrdpyovv moAlol aAiyoépiBuor o TeXVIKEG - KatdTunomng -ewkoévag. Ot mo
dnpopireic amd avtég eivar o1 adyopidpol avantuéng meploydv (region growing), ot
alyoplBpor cvotoyidv (clustering), teyvikég pe Paon to 1otoypoappa (histogram-

based), aAyopiBpot aviyvevong axpmv (edge detectors) KA.

Mé00d601 AvarTuEng meproy®v (region growing methods)

"Evag kaAlepynmg meploydv (region grower) apyilel amd pio 0éon oy ewova
(ovyvd M Kopveaio apiotepn ywvia) kot mpoomafel va avénoel kdbe meproy €
0ToL 1O pixels OV GVYKpIvOVTAL VO EIVOL TAPA TOAD GVOLOLL Y10 VO, TPOGHEGOVV
oTNV TEPLOYN. ZUVNOMG EKTEAEITAL (110 GTATIOTIKY] SOKLUY| Y10l VO, OTOPAGIGEL €AV VTO

ovpPaivet.

M£00601 ovotdad®v (Clustering Methods)

H péBodog clustering oty avayvaopion Tpotdnmv givar 1) d1001KAGI0 Y OPIGLOTOC
€vOg GLVOLAOL SLOVLGHATOV GE VTTOGHVOLD oV ovopalovtar clusters. Tapadeiyporog
YOp; €qv o davoopata ivol (evydplo apBuodv Omwg epeovifoviol 6To TUpaKAT®
oynua, N Kabe cvuetdda amotedeitar omd To GNUEIN TOV EIVOL TOAD KOVIIVA TO €VOL GTO

aAAo pe Pdom kdmolo kptTiplo.
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» X

2ynua 2.1 — Clustering Methods

To yevikd mpoPAnua tov clustering etvor va yopioTel Vo GUVOAO SOVUGUAT®V GE
opadec MOV £(OVV TIC TOPOUOLEG TIUEG. XTNV - OVAALGCT EKOVOG, TO OlVOGHOTO
OVTUTPOCMOTEVOVV TaL pixels 1 HEPIKES POPES IKPES TEPLOYES YOPp® amd Ta pixels. Ta
GUOTOTIKA QLTOV TOV JOVUCOUATOV UTOPOLV. Vo TEPIAAPoVY TIHEG €viaong, TUHEG
RGB «ot 1810111Eg Y pdLUOTOG TOV TPoGd1opilovTol omd ouTéG, HETPNGELS VONG KA.
OTo10MTOTE YOPAKTNPIOTIKO YVAOPIGLO OV pmopel vo ouvoedel pe €va pixel pmopel
va ypnotponomBel ota pixels tov kdbe cluster. MOAG ta pixels opadomomBovv oe
clusters mov Poacilovtor otig TWég ™S pétpnong, eivar gdkoro va Ppebodv o1

GUVOESEUEVES TTEPLOYES TTOV YPNGULOTOLOVV TO, GUVOESEUEVUL.

Mio and 115 Bacikotepeg teyvikég Clustering eivor o adyopidpog K-Means, 60mov
vrdpyovv K clusters Cj, Cy, . .., Cx pe T0 avtioToyyo péco my, my. . .mg. [ va
vroloyioBel 10 mOcO kovid Ppiokovionr ta dedopéva ota clusters Omov Eyouvv

ovateDel, YPNOILOTOIELTAL O TOPAKAT® TOTOG.

k
D=3 Yl -m

k=l xeC,

Mia clustering S10dikacio EAAYIOTOV TETPAYOVOV PTOPEL VO CUYKEVIPMGEL OAN
ta mbavd dapepicpota og K clusters kot va emiééel autd mov ehayiotonotel o D.
Agdopévov OTL avTO €ivol LTOAOYIOTIKG OVEQPIKTO, Ol ONUOPIAElg péBodol eivor

ektynoelc. ‘Eva onuoavtikd (imua etvar v 1o K givar 1 61 yvootd ek tov
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apotépwv. [ToAlol alyopiBpol d€yovral o K g mapdpetpo amd 10 ypnotn. Alhot
apoonabovv va Bpovv 10 KoADTEPO K ovppovo pE KATOWO KPLThplo, Om®G ThV

TOPOLOVI TNG TIUNG TG S10OTOPAg ToL KAbE cluster KAT® 0o 10 GUYKEKPLLEVT TIUN.

M£0oo01 Baociopéveg oto lotoypappa (Histogram-based methods)

Teyvikég OmmC o1 dMUIOVPYID. GLOTAS®Y, OTAUTOVV  TEPLOCOTEPE. Oamd  Eval
TEPACLLATA TOV GTOLXEI®V NG €koOvas. [V avtd to Adyo, cuvnBmg ameitovv Peyaro
1POVo vIoroyiopov. Ot uéBodot 1I6TOYPAUUATOVY, ETEON OTALTODV- LOVO EVO TEPUG LN

TOV CTOYEI®MV TNG EIKOVOG, OTOUTOVV AYOTEPO YPOVO VITOAOYICLOV.

Ye autnv TV TEYVIKY, vIoloyileTor €va 10TOYpApp omd- OAo. TO. pixels g
EIKOVOG KOl Ol OKUEG KOl Ol KOIAGOEG TOV 1GTOYPALUATOS YPTCULOTOIOVVTOL Yo VO

EVTIOMIGOLV TIG GLOTAdEC GTNV €KOVa. [1].

Ot pooeyyioelg KOTOPAIOL, TEUVOLV TIG EIKOVEG PE TN ONLuovpyio evOg dvadikon
YOPIGHOD TOV EVIACE®V €KOVoG. Mo dtadikacio KatoweAiov, mpoomabel vo
kabopioel o T €vtaomg, OMOKOAOVUEVT  KATMTATO OPlo, T0 omoio ywpilel Tig
emBountéc xatnyopies. H xatdTunon emrvyydverol énsito and opadomoinon OAov
Tov pixels mwov &yovv TNV éviaon UEYOADTEP OO TO KATATATO OPlO GE Lo
Katnyopia, kol OAa to vEorowta pixels e pa GAAN Katyopia. Avo mbavd katotato
op1e. TaPoVo1dlovTal 6TIG KOIAASGES TOV 1GTOYPAUUOTOC TOV TOPOUKAT®O oynuatog. O
TPOCIOPIGUOG TEPICCOTEPOV OO UING 05DV KOTOTOT®V Opimv gival pio dtadtkacio

amokaAovpevn multithresholding [S].

occurence

intensity

2Zynua 2.2 — lotoypouuo. wov mopovoialel TPEIC KaTnyopies
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AlLec mpooeyyioelg

Kofng 10 TpofAnua g Katdtunong ewovag etvorl akopo avoikto, TOAAEG VEEG
npooeyyicelg mapatnpovvtal. Opiopéveg amd avtéc eivar eE0MOKANPOL VEEG, GAAEG

glval GUVIVLAGHOG TV TAAULOTEPOV.

Y pia mpoomdbeio Avong tétolov €1dovg TpoPAnudtmy, viobeteiton 1 eEEMKTIKY
OGTPATNYIKN TMOV YEVETIKOV CAYOPIOU®V Y10 TN GLYKEVIPWOT. LIKPAOV, TEPLOYDV GTO
SIICTNUO YOPOKTNPIOTIKOV YVOPIOUATOV TOV Ypduatos. H mpocéyyion ypnoiponotel
t pébodo k-means clustering otovg yeverikovg oiyopiBupovg, omAadn. yio Tnv
Kkafod01ynon avtod TOov TEAELTAIOL €EEAIKTIKOD OAYOpiBUov otnv avalftnon g
BéltioTne KoTOVOUNG TOV  OEOOUEVEOV. XKOTOG - £Ivol - VO - TOPOVCIHOTEL 1)
OmOdOTIKOTNTA TV YEVETIKOV OAYOpiOU®V - 0TV  aDTOMAT Kol  OVeETIPAETTN

Katatunomn voeng [13].

2116 TOPOKAT® EWKOVES TAPOVGIALETAL £VOL TAPADELYLLOL EQAPUOYNG TNG TOPATAVED
TPOCEYYIONG. LTIV TPMTI EIKOVO TOPOLGLALETAL ovOpdTIvog Kapkivog Tov dEpLaTOG
OV  OVIYVELETOL KVUPIMG amd TNV EVIOOT] TEPIUETPOL KO YPMDUATOG. XTN OEVTEPN

EIKOVA TOPOVGLALETAL 1] AITOLLOVMUEVT] TEPLOYT|-

{ v
s 'J-i. -

' . - ’: 1. &
e e AN

(4779 Pptad s 1

Eixovo. 2.3 — Hoapadeiyuo, katozunonc Eikovog

Mio: dinpopetiki Tpocyyion mapovoiocav ot Richard Nock ot Frank Nielsen
otV gpyaocia tovg Statistical Region Merging (oTOTIOTIKY] GLYYMVELGT TEPLOYADV).
Yy epyocioc avth mapovotdleTor €vag cuvOLOoUOS TV aAYOpPIOUOV Kol TV
GTOTIOTIKOV TO TOV 0ToiV AAB0G KATATUNONG £Vl TEPLOPIGUEVO KoL IO TOGOTIKY

KO 07t0 TOLOTIKEG GKOTLAL.
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Avtl m mpooéyyion odnyel o€ €vav  ypnyopo ohyoplOUo  KOTATUNONG,
Tpooapuocpévog  vo  emebepyaletal  €KOVEG OTIG €KOVEG  emefepyooiog mov
TEPLYPAPOVTOL YPNOYOTOIDVTOG TO TO KO aplBuUnTIKG S100TLATO 1O10THTMOV. TOV
pixel. H amAdétrta g mpocéyyiong, v kobiotd OmAn Vo TPOTOTOUGEL Kot VO
OVTIHETOTICEL TN @opd Tov BopVPov, vo emTpémer TOV EAEYYO - TNG KAIHOKOG
KatdTpnong kol vo enegepyaletor o pun ovpPatikd dedopéva OTWG o1 CQUIPIKESG

gwoveg [11].

SRMj - Statistical Region Merging in Java by F. Nielsen and R. Nock

Eixova 2.4 — Hapaderyuo. ALyopi1Buov Kozatunonc

2ratnionixnc 2vyywvevonc llepioywv

2.1.3 Zuvdvaopog TV TEXVIK®V

Y10 y®PO TNG OVAKINONG €IKOVAG PACEL TEPLEXOUEVOD, YPTOLLOTOIOVVTOL
npooeyyioelg 6mov cvvOVAovY TIC MO YV®OTEg TEXVIKEG. To Kpioiuo onueio kabe
@Opa €lval TO GVVOAO TV YOPUKTNPIOTIKOV Tpog eneéepyacio. H ven cuiloufavet
TN YOPIKN KOTOVOL| T®V TapoAlay®v Eviaong oTicpod (luminance variations). To
CYNIO OVTUTPOCMTEVEL £VO, GUYKEKPLUEVO YOPOKTNPIOTIKO YVOPIGHO OKUMDY OV
ovoyetiletal PE TO MEPTYPOUUO  OVTIKEWEVOL. AAAQ OSOMIKE  YOPOKTNPIGTIKA

YVOPIGLOTO EIVOL T TVKVOTNTO TOV OKUOV, 1] KATEDOLVOT TOV OKU®V KAT.

Mia and 115 10€eg eivan 1 gp1oM VOGS GLVOLOL YOPAKTNPICTIKOV TOV OVOUALET
dounuévo (structural features) to omoio £yl oV YOPAKINPIOTIKA TNV VO KOl TO
oynua [15]. O alyopBuog yayvel to PHETPO Y10 TO UNKOG TOV OKUAV, TN OOU) TV

OKU®V KOl TNV TOAVTAOKOTNTA.
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E&aitiog g amotelecpatikdOtnTdg T0U, 0 aAyOp1Bpog Tov Canny eEarkolovbel va
YPMNOLOTOLEITOL 08 TOALEC epevvNTIKEC epyaciec. Ot Jan Klima kon Tomas Skopal [9]
eméLeEay VTN ®G KOPLOL TPOGEYYIOT Y10 TV QViXVeELOT OKU®V, dedopévoy OTL gival
KOTO amodekTd TPOTO oTafepr] kol TopapeTpomoolun. Opwog og TPoyHOTIKEG
ewoveg (potoypapieg), m oaviyvevon axpaov dev umopel vo eyyunbel EexdBapo
oYUt 0ALL cUVIBMG VITAPYOLV PEYIAD TOGH YELOMV 1 avemBOUNTOV akpOV. [
TO AOY0 aVTO €lval LIWOTIOEUEVN L0 ETMOVOANTTIKY TEPIKOTN) DOTE VO, PPOVIIGEL TO
HEYOADTEPO UEPOC TMV OVETHOUNTOV OKUOV OTn Slovuopotikn -££000 Kol emiong
YIVETOL PEYIGTN TPOOTAOELD Y10 TN GVVOEST] TV YPULUADV, TNV OVIXVELOT] YMVIOV Kot

TNV TOAVY®VIKNG EKTIUNGT.

2.2 EEaymyn YopOKTNPLOTIKOV YVOPIGUATOV 00 Pivreo

Avdivon TV OTOEIOV ONMOG TO YPOUL KOl 1| VPN, TOV GTOXEVOVV GTO
YOPOUKTNPIGUO TV YOPOKTNPIGTIKOV. YVOPIGUATOV GTO YOPIKO S1AGTNH, LTOpohV Vo
ypnoonomBodv oe Kabe Kapé evos Pivteo, pe tov 110 akpPdc TpOTO OTMG KoL GE
pio amAn ewova. H gpmepio mov €yl amoktnOel amd Tic HEAETEC TAV® GTNV OVAKTNOT
ewovag, pmopet va petopepfel TANpws o€ éva Pivieo. Emmiéov opmg og éva Pivteo,
glvar duvarn 1 LPNOMN XPOVIKOV KOl OKOVGTIKOV TAPOPOPIOV Y10l YOPOKTINPICUO Kol
NV Kotnyoplonoinomn.

H ypovikn dibotaom evog apyeiov Pivieo mepiéyel emmAéov mAnpogpopies. H
YPOVIKT avAAvon Tov Pivieo amortel To YOPIoHO Tov 6€ Pacikd otoryeia. O yopIopHog

oVTOG UTOPEL VoL AEITOVPYNGEL OE TEGGEPQ dLOPOPETIKG, emimeda12].

o ) Frame level (eminedo kopé): Kabe kapé eneEepyaletar yopiotd.

e ) Shot-level (emimedo otryudTLmov): ‘Eva otiypdtuno ivor évo 6hHvoro omd

GUVEYOLEVO. KOPE TTOV OTLLOVPYOVVTOL HEGH HOG GUVEYOVS KATOYPOPNG LLOG
Kapepag. O yoPIGUOG Tov Pivieo 6€ GTIYUOTLTO YEVIKG OEV OVOPEPETAL GE
ONUAGLOAOYIKT] avaALGT. XPNGIUOTOIOVVTOL LOVO O1 YPOVIKEG TANPOPOPIES.

e v) Scene-level (eminedo oxkmvic): Mia oknvi elvar €va oOvVolo omd

GTLYLOTLTO TOV £(0VV 10 KOWT] OT|LOGIOAOYIKT GTHOGI0L.

e ) Video-level (emimedo ivteo): To mAnpeg Pivieo mov avruetonileton

GUVOAMKGA.
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Am6 to Té00EPA EMMEDN, TO PACIKOTEPO KPIVETOL TG EIVOL TO EMIMESO GTLYLLOTVTOV.
Yndpyovv Tpelg TOTOL OpiwV GTIYUIOTVTOV.
a) Cut (topn): 'Eva amdtopo 6plo peTo&D TV OTYIOTUT®OV. AVTO VTOINAMVEL Lo
KOpLOY OTN J0POPE HETOED TMOV IGTOYPOUUATOV YPOUATOG T Kiviong mTov
avTIoTOLYOUV 6Ta 600 Kopé Tov mepPdiiovy v Topn. H aviyvevon Topdv emopévmg
cuvictatol otnv oviyvevon T€Tolv Kopuvpov. H mpocsbnkn omotacdnmnote popeng
YPOVIKNG e€opdAvveNg umopel vo BEATIOGEL TN dladiKociag aviyvevong.
B) Dissolve (EeBoproopa): To mepleyOlevo TV TEAELTOIOV EIKOVAOV TOL TPOTOV
OTLYLOTUTOV OVOULYVOETOL LE OVTO TOV TPAOT®Y EIKOVMY TOV dEVTEPOV. GTLYIOTVLITOV.
To onuovtikd Béua €6 gival va yivelr dtakpion UeTOED TOV. OTOTEAEGUATOV TOV
EeBwP1AGHOTOC KOl TOV 0AAAYDV TOL TpokaAobVTal oo v Kivnor. Ot enevépyeleg
fade-in ko fade-out givar mpdcbeteg mepmtdoeic Eebmpidopatog 6mov N TPMTN 1 N
devTEPT KNV EiVOL aVTIGTOL O £VO, GKOTEIVO TANIG1O.
v) Wipe (e€drerym): Ot €kdveg 10U 0ELTEPOL - GTIYUIOTLUTTOD. KOADTTOVY OLTEG TOL
TPADTOV GTLYMOTLTTOV.

[Mopdro mov M avigvevon TOUMV EVOL GYETIKG €VKOAT, TO Eebmprooua Kot M
eEdretym eivor SuoKoAGTEPO “vaL - aviyveLBOLV. . Mepikég amodoTikéG AVGES TOL
EKHUETOAAEDOVTOL TN CLUTIEGUEVT] dopn Tov apxeiov MPEG éyovv mpotafel won

Bacilovtor oty ektipnon Kivnong ket TNy KeTdTUnon.

2.2.1 XopoktnploTikd yvopicpoto Kivnong.

Evd to ypodpe n ven Kot n opyavmen Tovug KaTnyoplomolovV T0 TEPIEXOUEVO EVOGC
Bivteo, kot v emeepyacio evog TéTolov apyeiov, eivol emiong ovolGTIKO Vo
vroloyiotel n ypoviky didotacn. Ta xpovikd yopakInpIoTIKE YVOPIcUATH TPETEL VA
TOPEYOVY TIG TANPOPOPIEG GYETIKA LE TN (POVIKN opydvwor evdg apyeiov Pivieo. Ot
YPOVIKEG TANPOPOPIES EIVOL YEVIKA LETOPPACUEVEG GE VA (UPOUKTIPLOTIKO KIVIIOEWDV.
H oavdlvon xwnoeov yivetonr toupidlovroc ta dwdoywkd mioiocw pali. Kou n

avalnmon yiveton peTa&d tv pixels dVo dadoy KOV TAMIGIOV.

H otoatiotikn emtpénel 10 yopokmpiopd tng oeoipikng kivnong (xvplapyn 1M
KivIon QOTOYPAPIKOV UNXAVAV) Kol TNG KivoNg aVTIKEWLEVOL. XPNGLOTOLUDVTIOG
TN TNV TANPOEOpia, UTOopEl va. amopovabel 1 kiviorn evog avTIKEWEVOL Kal TEAOG

V0L EVTOTIIGTEL TO OVTIKEIPEVO OVTO.
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2.2.2 XopoKTnploTikad yvopicHoto 1yov.

Orav dwatiBetat, n pon Nxov oL cuvdéeTal Le €va Pivteo pmopel vo amotelécel
peyadn Ponbela omnv kotovonomn tov. XopoKInpioTiKd, ol TEXVIKEG emegepyaciog
nyov &ivon Poaciopéves oty avdAvorn G evéPyElng mov mEPAAUPAVETOL  OTO
oKovoTIKO onpa. To ofua dtupeiton og MYNTIKE KOPE, TOV GVIIGTOL(OVV GE Alyo
YAMOOTA TOV OELTEPOAEMTOL TOVL GONUOATOG. XTN GULVEXEW  (PNOULOTOIOVVTOL
YOPOKTNPIGTIKA YVOPIGLOTO Y10 TO YOPUKTNPIGUO KOl TNV TOEWVOUNGT TOV NYNTIKOV

KOpE.

‘Evag 616)0g cvviotatal otn ddkpion PeETaSd TG OMAING Kot TG LOVGIKNG 1) TOV
opaottikd B0pvfo 6to0 akovoTiKd onpa. Ymapyovv aAyoppol Tov HTopovv vo
EMTOYOVV AVTOV TOV GTOYXO UE LEYAAN akpifela, faciolévol 6To YEYovog OTL 1 opAia
Kol 1 LOVGIKN €YOVV TIG OPKETH SLULPOPETIKEG PUCLOTIKEG KOTAVOLES KOl YPOVIKO
poTLTO. O AAYOPIOLOL LETOYPOUPNS OMIAIOG KOl KOTATUNOMG Eival TOAD Ttponyuévol
Kol EMTPETOVV TV KATATUNOY] EVOG TNAEOTTIKOV EYYPAPOV OTAV O GLYYPOVIGLEVOG

NXOG KO 1 EIKOVOL TEUVOVTOL.
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Avaktnon [Molvpéocowv Baoer Iegpreyopévov.

H avdkton ewovag Pacer mepieyopévou - (Content—-Based Image Retrieval —
CBIR) &ivar 10 yvooT1d TPOPANLO TOV TOUEN TNG EMOTAUNG TOV VTOAOYIGTOV TOV
AEyETOL YNOUWOKT OpaCT Kol apopd oty avalnInon Ynelokomy eikéveov o HeYOAeg
Baoeig dedopévav. H AéEn “mepieyOpevo’, yPNOILOTOIEITOL Y10 VO ONADGCEL TNV
avéAvon mov amouteitol Vo YiVEL OTO YOPOKINPIOTIKE TG ewovag. H Agén
YOPOKTINPIOTIKO HI0G EIKOVAG UTOPEL VO APOPAl TO YPAOUATE TNG, TO CYNLA, TV VON
(texture) 1 omoldNmOTE GAAN TANPOPOPIO UTOPEL VO AMOOTAGTEL OO Hiok YNELoKN
€IKOVA.

H Aoyum eivar ka0s @opd va e&etaletar 10 mepieydpuevo Kabe ekdvag, 6mov n
KkéOe ekdvo TaEVOpEITOL GUUPOVO LE TV OHOOTNTA TNG O L0 EIKOVOE EPAOTNON
(query image). Ot eikdveg OV AVAKTOVTOL VoL ALTEG TOL TAPOLGLALOVLY GNUAVTIKN
OLOLOTNTO, LIE TNV EIKOVO, EPDOTNOTG.

H' Swpkfg Pektioon g enelepyaoTiKng IKOVOTNTOG TOV VTOAOYIGTMV, OF
GUVOLOOUO. LE TN EAATTOON TOL KOGTOVG TNG UVAUNG, 0dNyNoavV GTO Vo Yivouv
apaypatikodTTo- peydreg Paoelg dedopuévov eikovev. Ta dedopéva ovTd pmopel va
glvar elkdveg Epymv TEXVNG, dOPLPOPIKES EIKOVES, 1UTPIKEG EIKOVES KOl OTTOLOONTOTE

GAAN GLALOYT] POTOYPOPLDV.
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H ypnon piog tétowag Paong odedopévav egaptdtor amd TNV €PUPHOYN] TOL
ovvoéeTal Pe TN Paon aAAG Kot omd TI avaykeg TV ypnotdv. Ot GLAAEKTES £pymV
TEYVNG propel va emBupobv va Bpovv €va €pyo eVOG GUYKEKPILEVOL KOAMTEYVI 1] VO
avaxoAvyovv molog (wypdeice pia diaitepn wdva mov €xovv del. O1 @outntég
WTPIKNG OV UEAETOVLV TNV ovOTOpio 1 YaTpol 7OV WAXvouv TiG TEPUTTMOELS
detypdtov pog dedopévng acbévelng pmopodv va avalnrovv dedopéva oe PAcelg
wIpkdv ekdévov. Ta kpunpo mov pmopel vo (PMCLUOTOCEL KATO10G Y10, VO
Tpaypatoroost pio avalntnon sivor omepiopiota. Iy évac ypnommg pmopel vo
evolapépetor va Bpet ewkoves omd (oo (aAdya, Aoviapio EAEPAVTEG KAT), KOTOL0G
dAAOG pmopel va Ylyvel Tapadieg, evd €va TPITO. ATOpRO Umopel vo avalntd o
aenPNUEVN Evvola OTMG 1) oy Q).

O Paoeic dedouévov ekdvemv  UTopohV Vo €ival  TEPACTIEG, TEPLEYOVTOGC
EKOTOUUDPLOL EIKOVEG. XTIC TEPLGCOTEPES. MEPUTTMOOELS KATAXWOPOLVTAL UE AEEELG
KAEWIH TOL TPEMEL VO OTOPOGICTOVV. Yo Vo €lcayfovv ot0 cvomue Pacewnv
dedopévev amd Eva avOpdmivo Tov avaAdpBAaveL va Tig Katnyoplomomoel. Evtovtorg,
ol €KOVEC UTOPOVV VO avakTNOOLV GOUG®VA L€ TO TEPLEYOUEVO TOVG, OOV TO
TEPLEYOLEVO UMOPEL VO OVOPEPETAL GTNV KOTAVOLI). TOV YPDOUOTOS, GTNV LEN, GTO
oynuo K.o. Eved n katdotoon tov alyopifuov kaTdTunong Kot avayvoplong sivol
KOO TPOTOYOVT), TO EUTOPIKA KOl EPEVVITIKO GUGTIUATO EYOVV KATOGKEVAGTEL KO
glvar MON oe Aertovpyio, cvyvé OOEGIHE. OTOV TAYKOGUO 10Td. Xto gyruo 3.1
TOPOLGIALETOL EVOL YEVIKO HOVTELO TOV GUOTNUATOV OVAKTNONG €KoOvVag Kot Pivteo

Baoel mepieyouévov.

Eikova TUAAOYI
(Epwtnan) EIKOVWV - BivTeo
EEaywyn EGaywyn

XapakThpIoTIKWV
Nvopiopatwyv

XapakTnpioTika
INvopioparta
Eikovac

Elpeon

XapaKTNPICTIKWV
MVwpIoPaTwV

OUoIOTATWV

I

AVAKTNHEVEG
Eikoveg - Bivreo

Baon Asdopsvov
XapaKTHPICTIK@V
MNepicpatov

2o 3.1 — Tsvird puoviédo ovartnudrwyv CBIVR
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3.1 Baoeig Agdopévav Ewkovov

Ta moapadeiypato Pacewv dedopévov pHe ekOveg gival mapa moAAd. H “gepmtnon
pe to mepieydpevo g ewovas’ (Query by Image Content) tng IBM egivon éva
EPELVNTIKO GUOTNHUA TOV OONYNOE OE £va EUTOPIKO TPOIGV OV avorTLYONKE O N
IBM [14]. To QBIC avoktd ekOveg POOCICUEVEG OTO ONTIKO  TEPLEXOLEVO,
GUUTEPIAAUPAVOLEVAOV 1O10THTOV OTMG TO TOGOGTO YPDOUATOG, TN O14TAEN. YPOUATOG
Kol TNV ven. Avtayoviotikd mpoidv Nrov 1 unyavn ovelitnong Virage, 1 omoia
UTOPEL VO OVOKTNOEL EIKOVEG PACIGUEVEG GTO XPMUO, T CLVOEST, TNV LET], KOl TN
doun. Tétowov €idovg pnyovég avalnmong eoOvav. umopodv va avalntnoovyv cg
Baocelg dedopévmv mov ToapEyovTal amd GAAY GUCTUATA.

Meydheg ynelokég GLAMOYEG TEXVNG Elval ONUIOVPYNLUEVEG KOL OPYOVOUEVEG GE
TOALG LEPT TOV KOGUOV. EKTOC amd TIc GLAAOYEG TEYVNG, VITAPYOVY YEVIKEG GUAAOYEG
eOVOV O100E01LEC O TEAATEC TOL UTOPOLV. VO TIG Y¥PNOUOTO|GOVV Yid TO
UEPKETIVYK TOV TPOIOVI®V TOVG, 1 TNV eneénynon tov. dpbpav tovg. Eva amd ta
peyodvtepa eivan o apyeio Corbis (Corbis Archive), mov mepiéyel mepiocoTEPEG OO
100 ekatoppiplo. XTiG KOTnyopieg TV, €IKOVOV cuumepapupdvovtar 1 1otopia, 1

TEYVN, N Youxayoyia, n emommun 1 Propnyovio, to (oo k.o To Corbis mapéyet

avaxnon ewovov pe Bdon 1 AEEN KAEL.

B cart
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Eixova 3.1 — Bdoeic dedouévav gikovwy
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Exktoc amd to épya téxvng Kal TIG pMTOYPAPIES, VITAPYOVY EMIONG EMGTNULOVIKES
Ko 10TPIKEG GLALOYEC EIKOV®VY OTTC T.). LAAOYEG amd axtiveg X. H NASA cvidéyet
tepdotieg PAcelg dedopéVeV EIKOVOV OO TOLG d0pLPOPOVG TNG Kot TIG KaO1oTA
dwbéopeg onuoota. Téhog, o maykOGHOG 16TOC gival pio PAcn OESO0UEV@V OV
TEPLEYEL EKTOG OO KEIUEVO EVOV TEPACTIO OPLOUO EKOVOV LE TIC PNYXAVES avalnTnoNg

va avalnTovv iKoveg otov [oTo.

3.2 Epotpoato e1kévov

Ye térolov peyébovg Paoelg dedouévov givar 110HTEPO CNUOVTIKO VO, DTTAPYEL
KAMTO10¢ TPOTOC OVAKTNONG TOV EIKOVOV. XTO - GYECLOKE GvoThuate Pacewnv
dedopévmy, ot ovtotNTeEG MmopohV vo, ovaktnlodv Pociopévec  oTig TIUEG TV
AEKTIKOV YVoplopdtov. Ot €KOVEG UTOPOLY VO KOTIYOPlomonbohy cOUPOVO, LE
avtd To yvopiopata, £T61 AGTE VO LTOPOLV- va, avakTnBovv ypriyopa 6tav eKTEAECTEL
pio EpMTNOT. AVTOG 0 TOHTOG EPMTNONG UTOPEL vV EKPPUOTEL g TN YADooo SQL.

[Mopadeiypartog xdprv, 1 epodTnoN

SELECT * FROM IMAGE_DB
WHERE CATEGORY = ‘ANIMALS’
AND SPECIES = ‘FELID’;

Oa EBpioxe Ko Bo eTESTPEPE OAEG TIG EIKOVEG TTOV OVIIKOVV GTIV KoTnyopia “animals”
kot &yovv ovoua “felid”. Ilpokeyévon va yivel 1 avalRtnon mo cuykekpiuévn, Ba
npénel va amodnkevtel €va TEPYpaPikd cvvoro AéEemv kAewidv (keywords) yio
Kké0e gwcova. H XéEn khetdi eivan o 1010TT0 TOL UTOPEL VoL £YEL TEPIGCOTEPES IO
pio Tipég yio ka0e ewcova. Ily. n avalnimon vy éva toita 6o pmopovce vo £xel oG

AEEerg KAed1d ta “fast”, “‘speed”, “wild” xon 1 epwtnon SQL Ba ywvotav

SELECT * FROM IMAGE_DB

WHERE CATEGORY = ‘ANIMALS’

AND SPECIES = ‘FELID’

AND (KEYWORD = ‘FAST’ OR KEYWORD = ‘SPEED’ OR KEYWORD = ‘WILD’);
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To mpoPAnpa pe avtiv TV TpocEyyion givar 0Tt gival mepropiotikn. H dnpovpyia
TOV AEEEMV KAEWOIOV amd avOp®dTOVS, EKTOC 0md TO OTL KOOTILEL, apnveL EE® OPOVG e
Bdon TV onoiwv kdmwolol yproteg propel va avalnrovoay pio GUYKEKPIUEVT] EIKOVA.

Mia oAV koAn 10€a Yo TNV avaKTnon eovav ond pia faor dedopévoy, Oa ftav
Vo UTOpovGE 0 YPNOTNG VO ODGEL GTO GVOTNHA Hia wova, 1 va T Coypapicel oTnv
006vn 1 va oyeddosl To TEPTYPaE EVOG OVTIKEILEVOD. AVTOG €lval KoL 0 6TO(0G
OA®V TOV GLGTNUATOV AVAKTNOTG EIKOVAS Pdor mepieyopuévov. To kdbe choTua Exet
d1k6 Tov TPOTO Vo 0pilel 1o g Ha yivel pio epdTNOM, TOG KaBopileTar n opotoTTA
peta&ld e EpMTNONG KOl TMV EKOVOV 0Tr Pdor dedopévmy Kal TEAKE TNV ETAOYN
TOV EKOVOV TOV EXIGTPEPOVTOL.

Y& MOAAEC TEPUTTMCELS, 1) EPMTION EIVOL L0 YNPLOKT) EIKOVE, TOV GLUYKPIvETOL E
TIG €IKOVEG OT1 PAOT OE0OUEVOV GOUPOVO PE €va. LETPO andoTaons eikovag (image
distance measure). Otav 1 €mGTPEPOUEVT] TN TNG OTOGTAGNG Elval UNdév 1 KOV
taptalel okpPag pe v epdomn. Ot TuéS peyarbtepeg Tov UNdEV delyvouy Tovg
dtapopovg Pabupovg opowdTNTag otV - gpdTnor. Ot punyovés avoaltnong ewovag
oVVNOMOC EMGTPEPOVY TO GUVOAO TOV OTOTEAECUATOV TOSvounuévo pe Pdon v

ondGTAGT] TOVG OO TO EPMTN LA

3.3 Yroloyiopog Tng oporotTag

Yndpyovv tpio KOplo yopaKINPICTIKA fAGEL TV OTOI®V UTOPEL VO VTOAOYIGTEL N

opotoTNTo PETAED EVOG EPOTNUATOG KOl TOV EIKOVOV — OmoTELEcUATOV. AVTd gival TO

YPDOUA, 1) VOT], KOLTO GYTLLOL.

3.3.1 Métpa opototTnTog YPOUNTOS

Ta pétpo opo1dTNTOS YPM®UATOS cLVNOMG Elval amAd. XVyKpivouv TO YPOUOTIKO
TEPLEYOUEVO. LLIOG EIKOVOC LLE TO YPOUOATIKO TEPLEXOUEVO UIAG OEVTEPTG EIKOVOG 1] L10G
TPOJLYPUPNS €pOTNONG. Mia, TEYVIKY €IVOL TO TOIPLAGLO 1OTOYPOUUATOV YPOUOTOG
(color histogram). O ypNoTNG TapEYEL 6TO GVOTNHA Eva delya eKOVOG Kot {nTdel va
TOV EMOTPOPOVV OAEC Ol EIKOVEC TMOV ONOI®V 1 YPOUOTIKY OTOCTOCT TOV
GTOYPANUATOS Elval pkpr]. Ot YpOUATIKES OTOGTAGELS TOV 1GTOYPALLLOTOG TPETEL VAL
TePLOUPEvouV KATO1EG LETPTOELS Y10 TO TOGO OO0 EvaL SO SLOPOPETIKG XPDOLOTA.

‘Eva dAlo mbBavd pérpo amdotaong eivar to oxedidypappe ypopatog (color

layout). O ypfotng umopei vo apyicel pe €va KeVO TAEYUO TOV OVIUTPOCMOTEVEL TV
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EPMTNON Kot va EMAEEEL Ta YpOUOTA Y10 KAOE Eva amd Ta TETPAY®VO TOV TAEYLOATOG
oamd évav mivaka. H avamopdotaon Tov ypduatog o€ £va. TETPAY®mVO TOL TAEYUOTOG
pmopel va gtvor ToA0 amAn 1 mepimiokr. KatdAAnio xopoktnpiotikd avomapicToonG
glval To PEGO YPOUO OTO TETPAY®OVO TAEYUOTOC, 1 HEOT] KOl 6TafEPT AmOKAOT TOV

YPDOUATOG, KOL TO IGTOYPOLLLLO TOV YPDUUTOGS.

3.3.2 Métpa opototnTos veng

Ta pétpo opordTnTog VENG Elvar Mo GHVOETO OO TO PETPO OLOIOTNTOS YPDHOTOC.
Mo etkdvo Tov £xel TOPOUOLN VPN GE L0 EPMTNOT TPETEL VO, EYEL TIG 101EG YOPIKEG
PLOUICELS YPOUATOV, GAAL OYL aTapOITHTOG T i01a ypdpata. To uétpa amdoTaoNS
VENG Erovv dHO TTLYEG. O) TNV OVOTOPACTACT TNG VNG, Kot B) tov kabopiopud g
oUOLOTNTOG OGOV aPOPA EKEIVI TNV avamopdcTaoT).

H mo ocvvnbiopévn avamapdotacn veng eivar £va divocpa Teptypoeng (texture
description vector) mov givor €va Stvuepar aplBUdY Tov. cuvowilel TV VO GE Lo
dedopévn ewkdva 1 e mepoyn ewovos. Evad éva Sidvuopa meprypaeng veng uropet
va ypnoponomBel yio vo Guvoyicel TN VON GE [0 OAOKANPY| €KOVO, avTd glvan
OTOTEAECUATIKO HOVO Yo TV TEPYPAPN €OVOV eviaiog veng. o mo yevikég
EIKOVEG, TO JLOVOGLOTO TTEPLYPOPNG TNG VONG vroioyilovtar o kdbe pixel Yo po
pupn (15 x 15) yewwovikny meproyn vy exeivo to pixel. Katomv ta pixels
opadomotovvtar and Evov odyopiBuo clustering mov opilel pio LOVOSIKY| ETIKETO GE
KéOe Lo S1popETIKT KaTyopio vENS Tov PpioKel.

Aegdopévov 0Tt To pixel mpocsdiopilovv éva SLAVLUGHO TEPLYPOUPNS VONG Kot
YopakINPifovTal TMG OVIKOLV. GE Lo KATNYOPia, S1APOPES AMOCTAGELS VONG UTOPOVV
va kabopiotovv. H amhovotepn andotacn veng ivar  “pick and click”. O ypnotng
emAéyel pd ven kavovtog click whvo og éva pixel piog meployng VNG NG EKOVAG —
epMTNONG N €MAEYOVTOC TNV VPN omd éva cvvolo emloydv. H emAeypévn von
OVOTOPLOTATOL OO TO- SIOVUGHO. TEPLYPOUPNC TNG, TO ONOI0 GULYKPIVETOL UE TO
SLOVOCLOTO TTEPLYPOPNS VONG TOL Guvoéovior pe T Paon dedopévav. To pétpo
amooToong Kabopiletan amd Tov TOTO

Dpick_and_ctick (I, Q) = minigy IT(i) — T(Q)IP
omov to T(i) elvon 10 ddvuopa meptypaeng veng oto pixel I g ewdvag I ko T(Q)
glvar t0 ddvucpa TEPLYPAPNG VENG 610 emheypévo pixel Ny v emAeyuévn

Katnyopia vENG TG EpMOTNONG. AV Kol aLTd HOLAleEl e TO va €ivol VTOAOYIOTIKA
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KOTAOTIKO, TO UEYOADTEPO HEPOG TOV LTOAOYIGHOV Umopel vo amopevyBel pe v
avamopacTaon oG Paong 6edopuévav eIKOVOG amd £vay KATAAOYO KOTNYOPLDY VONG
omwg Kabopileron omd 1 dadikacio clustering. ['a kaOe Paorn dedouévav €KOvac, M
€PMTNON SLOVUCUOTIKNG TEPLYPAPNG LONG ypeldletor va ocvykpiBel povo pe to
dtovoopato TEPLYPAPNS LENG ToL Kataidyov e To gupetiplo pmopel va Tapéyet
oKOLO KoL YPNYOPOTEPT AVAKTNON.

H mopamdveo pébodog amattel amd 1o ypfotn vo emAgEel pio ven Kot dev Umopet
Vo AEITOVPYNOEL QVTOUOTO O L0 €IKOVE — gpdTNon. ‘Eva yevikodtepo. HETPO VONG
glvar o YeVikenon TV HETPOV TAEYHOTOG TOL cL{NTOVVINL OO TO YPOUA GTN LEN.
‘Evo. miéyua tomobeteiton mhveo amd TV EPOTNON — EIKOVO KOlL £VO SLOVUGHLO
TEPLYPOPNG VONG vIoAoyiletal Yo kabe tetpdywvo mAEypatoc. H- o dadikocio
eQappoletar oV €wova g Pfaong dedopévev. O amocTUCELS TOV IGTOYPUUUATOV
VONG UTOPOLV VO, KOOOPIGTOOV pE TPOTO TOPOUOL0 TMV 1IGTOYPAUUATOV YPDLOTOC.
Mo «dBe xatnyopia vene, to 1otoOYpoupe kabopiler Tov apOud twv pixels tov

001V TO SEVLGLLA TEPTYPOAPTG VPN TEPIEPYETOL OE EKEIVI TNV KaTNYOpPia.

3.3.3 Mé£tpa opot0TNTOS G HOTOG

To ypdpo Ko 1 ven eivor 1010TNTES TG €IKOVAG. METpa amdcTaong Pacicuéva o
avtd to peyédn mpoomabovv va koBopicovv- gdv o dedopévn ewkdva €xel Eva
kaBopiopévo ypopa M pio kaboptopévn ver kol edv gppaviletal oy 0o koTd
Tpocsyyion Béon Onwc oty €Kova — epatnorn. To oyfua dev eivar 1010tTTAL TNG
EIKOVAG, OALG OVOQEPETAL GE L0 GVYKEKPLUEVT] TEPLOYN UIOG EIKOVOG. KOl OTOLTEL
Kdmola 51001K0Gio. TPOGOIOPIGHOY TEPLOYDOV VO, TponyNOel Tov PETPOL OpOIOTNTOG
TOV OYNUOTOG. X€- MOAAEG TEPUITMOOELS OVTO TPEMEL VO, YivEL pe TPOTO N
OVTOLOTOTOMUEVO,. OAAG 1] OVTOLOTOTOINUEVT] KOTATUNON Eivol SuVOTH] O OPKETEG
neputdeels. H katdrunon etvon axopa Eva cofapd mpofAnua tpog exiAvon yio v
avaxtnon pe Baomn tn oynUaTIK TANPOoeopia

Y10 TAaio TS avAKTNoNG EIKOVOC, amatteitol ot pEBodoL mov ¥PNoIOTOLOHVTL
VoL UITOPovV YPNYOPO: VO, 0PaGIGOUY TO TOGOGTO OUOLOTNTOS HETASD TOV GYNLOTOG
TOV OVTIKEPLEVOL Pi0G EIKOVOAG KOL TOV GYNUOTOG TG EPATNONG. ZVYVA, OmoLTeITOL O
TEYVIKEG TOUPLAGLOTOC TOV CYNUATOV givol oTabEPEC MG TPOG TN UETATOTION KOl TO
péyebog. Emiong moAdég popég amanteitar mepPIoTPOPIK] oTabepdtnta, £I161 MOTE Eva

OVTIKEILEVO Vo pmopel va TPOcOIOPIoTEL OKOUN KOl OV €Yl OLOPOPETIKO
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TPOoAVATOAIoHO. AVTo BéPata dev glvan Tavtote amapaitnto Apol VILAPYOVY TOAAEG
€IKOVEG OTIC omoiec TO  ovTikeipeve  eugaviovior  ovvhfog o610  GMOOoTO

TPOCAVATOAICUO (T.). KTPLL, OEVTPOA KAT).

Iotoypappa oyqpratog.

Eme1dn ot amootdoelg 10ToypapudTomy givol Yp1yopo Kot EDKOAO VO DVTTOAOYIGTOOY
KOl (PTCLULOTOOVVTIOL KOl YO TO TOAPOIGUO YPAOUOTOS KL Yl TO TAiplacuo veng,
glvar o Kohf 10éa va ypnoomonbovy kol ot ovyKplon oynuatov. To kdpilo
TpoPAnpa eivonr va kaboprotel M pETOPANT oTNV. omoio TO 10TOYpAppa givol
kaBopiopévo. Ac Bemproovpe o teployn omd “17 oe pior Suadikn €OV OOV TO
vrolowma pixels givor “0”. "Eva €160¢ Ta1p1tdoLatog 10TOYpOpUATOV. Elval TO Taiplacua
poPoing (projection matching) mov toupralel T1g oplovrieg ko kdbeteg mpoPorég

TOL GYNUOTOC.

2ynuoe 3.2 — Hopdderyuo. 10t0ypaunotos oynueTos

28



To oynua Ba £xel 1 ypappég ko j otires. Kabe ypoppn ko kdBe othiAn yiveton
éva doyelo oto 1w6TdYpappa. Avtd mov amodnkevetan oe Eva doyeio eival o aplOuog
tov “1” pixels mov gpeavifovtal og eketvn T GEPA N 1 G6TAAN. AVTO 00NYEL GE £val
OTOYPOapL 1 + j doyglv mov eivar ypnoo poévo edv to oynuo €xel mévro 1o 1510
péyebog. Ia va yivel 1o taipioopa g mpoPfoing ave&aptnto peyéBoug, o apBLog
doyelmv oelpmv kot 0 apBudc doyeimv oTMAdV pmopodv va kabopiotovv. Opilovag
To SOYElD OO TNV MOV OPLOTEPT] MG TNV KAT® Oe&ld dxpm, umopel va emitevy0el
o1afepOTNTA LETACYNUOTIGLOV. YTAPYOUV OKOUO S1APOPES TEXVIKES TTOL UTOPOVV VoL
Kévouv 10 Taiplacpe TPOoBoANG OUETARANTO KOl KUTE TNV TEPIGTPOPT. XTO TUPUKATED
oynuo (oxqua 3.2) mopovotdloviol to dV0 1GTOYPAUUTO TOV- TPOKDLITOVY 0o io

binary ewova piog apdyvng.

Taipiaopa opiov.

Ot aly6p1Bpotl Toplédcopatog opiov AmoTovy THY €E0YmYT KOl OVATOPAGTOOT TOV
opi®V TOL CYNUATOS — EPMTNONG KOl TNG UopeNG- ewovac. To Opro pmopel va
avamopaotafel og pio akolovBia omd pixels 1 pmopel va mpooeyyiotel ond éva
moAbymvo. o v akoiovBio tov. pixels, pia KAOOGIKN TPOGEYYION TUPLAGUATOSG

yPNOoTOLEL TOVG TTEPLYpapeic Fourier yio va cuykpivel 600 oynuata.

Taiplacpo okitcov.

€ YEVIKEC YPOUUES, TO GUGTHIOTO TOPLAGLOTOG OKITGWOV ETITPEMOVY GTO YPNOTN
va €164YEL 6TO GUGTNUA £VO GKITGO KO GT1] GUVEXELDL OVTO TOV EMIGTPEPEL EIKOVES
TOV omoimv ot akuég Ttoptdlovy pe to oynuo. Ot A. Chalechale, G. Naghdy, kot A.
Mertins mapovciacov. pio mpocéyyion e£aymyng YopaKTNPIOTIKOV YVOPICUATOV, UE
okomd To Taiplocie. dV0 EKOVOV, Baciouévn 6To Yoviakd yopiopd [2]. Ot ewoveg
Aoppavovral amd TNV €KOVO TPOTLTTO Kot amd TV €Kova epmtnong. H yoviakoc-
YOPIKT KaTovoun tav- pixels e apyikng ewovag viobeteitanr w¢ Pacikn Evvola yio
™V €EaYOYN YOPUKTNPIOTIKOV YVOPICUATOV LE YPTOT TOV UETASYNUOTIGHOD Dovpié.
Ta e&ayopevo yOpaKINPICTIKA YVOPIGHOTA €ivVol QUETAPANTO MG TPOG TNV KAipaKO
KO TNV TEPLGTPOPT] KOL IGYVPA OMEVOVTL GTO LETOGYNUOTIGUO.

To ovomua avtd Ppickel EPOPLOYN OTNV OVAKTNOT €KOVOG e PAOT TO GYNLOL.
Aivel ) dvvatoTNTO GTO YPNOTN VO OVOKTO TOPOUOlEg €kOves amd TN Pdon

dedopévev N vo Ta&vopel TNV TowOTNTO TOV OKITGOL AmMEVAVTL GE KATO0 TPATLTO,
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Y. TNV apyikn ewova. H onpovtikdtepn cupPoAn tov cuotipatog eivol 1 avakinon
7ov mpaypotonolel faciopévny oto oynua (SBIR) 1 omoia dev ypnopomolel teyvikeég
KOTATUNONG, UE apeTaPANTES W10TNTES KAILOKOG Kot TEPLOTPoPnS. O CLYKEKPIUEVOG
alyoplBpoc eEetdotnke poll pe dAleg €61 yvwotég amd ™ PifAtoypapio Tpoceyyioels
yPMNOLOTOIDVTAG €va €pyo kou pia Baomn dedopévav eikovov. O o1dx0c NTav vo
Topovctioel 0 Pabudc otafepdTNTOg TNG TEPICTPOPNG KOl TNG KAILOKOG YOPIGTA.
Mewpopotikd omotedéopota empPefaivocay TNV avOTEPOTNTO TNG TPOTEWOUEVNG
pHeBddov  YPNOILOTOIDVTAG TO TLROTMOMUEVO HETPO ~a&loAdYNOTG  amdOS0oNS NG

avaktnong MPEG-7

3.3.4 Zyeo1oKd HETPO OLOIOTNTOG

Métpa omdoTOONC OTMG TO YPMUA, 1| GVOTAGH, KOl TO -GYNU0, cLUVRO®G Oev
KOADTTOUV TIG OMOITNGELS TOV HECHOV YPNOTOV, Ol OTMOI0L TIG TEPICCOTEPEG POPEG
ovalNTNoOoLV EIKOVEG TOL TEPLEYOVV GUYKEKPIUEVE OVTIKEILEVO OTMG Ol AvOp®TOL 1
Ta oAOYa N pmopel va {nTodv glvar aenpnUEVEG EVVOLES, OTTMOG 1 EVTVYIM 1| 1| OyAmn.
ZUGTNUOTO TOV TPOGPEPOLV OVAYVMOPLOT] OVTIKEWLEVOV Yhyvouv avTKeileva Om®g
avBpdmva TPOcHOTA, To AvOPOTIVA COMATO, (MO KAT.

H evpeon mpoocomov - eivor pio OMUOVTIKY TE(VIKY, APOD HOG EMITPENEL VA
WYAYVOLLE GE EIKOVEG TOV. TTEPLOPIGHO TV ovOpdTv. AvckoAieg Tov Tapovoidloviol
glvar 6T o TpOcOTO Ppickovial og molkida LeYEDN, ot BEcElC Tovg GE oL EKOVOL
pmopel vo drapépel 1 va Pploketar o GAAN dmoyr, kol €MIONG LILAPYEL TOIKIATL
ypoudtov. ‘Evag GAAog TpOTOC €0pEONC OVTIKEIMEV®VY EIVAL 1) EVPECT] TEPLOYDV GE
EIKOVEG TOL TO. YPAOUO KO- 1 VO GLVOEOVTAL cLVNO®G HE TO WG TTPog avalnTnon
avTikeipevo. Mo amd 115 TpadTeg mpoondbeieg €ywve amd tovg Fleck, Forsyth, xat
Bregler pe okomd v €0pecn EKOVOV YOUVOV ovOpdnv, 1 omoia glye okomd va
QIATPAPEL KOL VO EUTOSIGEL TNV TOPVOYpaPia od To amoTeELéouato epotuatov [10].
H' pnébodog avtn €xer dvo kdpla Ppata: o) eOpecn UEYOA®OV TEPLOYDV UE TOOVN
olpkag kot f)- ouadomoincen OVTOV TOV TEPOYDV Ylo. TNV €VPECT] TOAVOV

avOpOTivOY COUATOV.
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3.4 Zvotipota avakTnong

H meprypaen tov oynpatog, ivar €va onpoviikd {ATNUo TOG0 GTV - aveyvOPLoT)
OVTIKEILEVDV, 060 Kot oty tavounon. [ToAhéc texvikés, cupmeprlopfavorévov Ttov
kddwa olvoidwv (chain code), o1 mpooceyyioelg moOAvY@OV®V, 1 KLPTOTNTO, Ol
neprypageig Fourier k.a. £govv mpotabel kan ypnolponombel og apketég ePapUoYEC.

e pia mwpooéyyon tov Prasad, Gupta xoi Biswas [3], o mpodTo frpa sivor n
KAt DOPLoN EKOVOV, PACIGUEVES GTIC KLPIUPYES TEPLOYES YPDUOTOG. O TEPLOYES TOV
govov  mov  AauPdvovior  peTd TNV KATATUNOTN Kol - TNV, KoToydpnom
YPNOUOTOLOVVTAL GOV EICOYMYN OTO KOUUATL TOV ApOoPd TO GYNUO. 2T cvVEXELD pia
OVATOPAGTACT GYNUATOG PAGIGUEVT] GE TEPLOYEG YPNCULOTOLEITAL Y10 TOV VITOAOYIGO

TOV YOPOKTNPIOTIK®Y TOV GYNUATOG. XTiG gkoveg 3.2.1 kot 3.2.2 Tapovcialovtal 600

TOPUSEIYHOTA TOV GLGTALOTOC AVTOV. XTIV glkova 3.2.1 €Y0vUE aVAKTINGT EIKOVAG
Boaciopévn otig TEPLOYEG YPDUATOS, EVE 0T deVTEPT €1KOVA (3.2.2), 1| 0vaKTNOT| Elvor

Boaciouévn 6to oyNua.

[ Apoiet Viewer: ExampleBasedBuerySh [2} Applet Viewer: ExanpleBasedluenSh

BUERY-REEBULT QUERY-REEBULT

" ] ] o] ] ]

Enawing previous 4 malched images

Eiwxova 3.2.1 Eikova 3.2.2

3.5 Baoeiwc Agoopévoy Bivreo

Extog omd 11c Pdoeig dedopévev eikovav, €govv omuovpyndel mAéov Kot
tepdotieg Pdoeic dedopévav Tov TEPIEXOVV GLAAOYEG amd Pivteo. Mépa pe T pépa
epupavioviar 60 Kol TEPIGCOTEPEG LOTOGEADEC Ol 0Toieg divouv T duvatdTTO GE

YPNOTESG VAL £xoVV TPOGPOCT GE EKATOUUDPLO BivTeo.
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Eixéva 3.3 — Bdoeic Asdouévawv Biviso

‘Eva mapdderypd evog t€totov €idovg cvothpotog eivar to YouTube. Ipdxetton
vl pio 10T06eAdN OV Sivel o€ ¥PNOTEG TOL ALAGIKTVOV TN duvaTdTNTO Vo, avalnTovV
ta Bivieo mov emBupovv va dovv aAld kot va aveBalovv o dukd Tovg. ZUPP®VO. e
épevva mov mpaypotomomOnke to. 2006 extipunmbnke o6tL ypfoteg Tov YouTube

napokolovbovv mepiocotepa amd 100 exatoppdpia Bivieo v nuépa.

3.6 Epotipatae Bivreo

v ovaktnon ewKovog Pacn  mepleyouévov, €vo choTNUe p@Tnong Pdon
TOPUSEIYHOTOG Elvar GYETIKA S1o1cONTIKO SEG0UEVOD OTL KOADTTEL TEPIMTMGELS TOV Hat
ntav 60oKkoro vo, AvBody pe ypron epoTNoeY KeWEvov. Qotdco Yo To. Pfivteo, To
TPAYUOTO OEV Elval TOGO oAl dESOUEVOL OTL pio Ep@dTNON-Tapadelya Oa. amoitovce
oo 1o ypnotn va €xel Eva detypa Pivteo. ‘Eva cofapd mpoPAinua etvar to péyebog tov
€0povg avalNTnong mTov TPOKUAEITAL OO TIG YPOVIKEG TANpopopies. [Tpokeipévon
ovtd va eAatTtdel, dlopopéc Tpooeyyicelg vioBetovvTon kot kKaOe pio amd avtég Exel

TAEOVEKTNLLOTOL KO LELOVEKTILOLTOL.

E&aitiog tng dvokoAiag mov ovTIUETOMILETAL GTNV TEPLYPAPT] TOV TEPLEYOLEVOL
evog Bivteo, 6ev VIAPYOVY TOALL GLGTILLOTO TOV YPNCLOTOLOVY TEXVIKEG AVTIGTOLYEG

HE OVTEC TNG AVAKTNONG EIKOVOS (YOPAKTNPLOTIKE YVopiouato Ommg TO YPMU Kot 1
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ven). Mia GAAN Tpocéyyion sivor n tpoomdbela a&lomoinong g kivnone. H xivnon
@aivetol vo gival 0 POVoG TPOTOG AVOTAPACTUCTG TOV YPOVIKOV TANPOPOPLDY TOV
neploppdvovior oe éva Pivteo. Mio epmtnon Pacicpévn oty Kivion eivor
EMOUEVMG €VOL EAKLOTIKO YOPOKTNPLOTIKO Yvopiopo Yo avalnmon Pivieo.. To
TPOPANUO GE VTN TNV TTEPITTOOT Elvan 0 TPOTOG e ToV 0moio pmopel var dStotvrmbel
Lo epdTNON.

Ye nia epyocio Toug, o Edoardo Ardizzone, kon Marco La Cascia meptrypapouvv
£V0. GUOGTILLO TTOV EMTPETEL TNV TPAYUATOTOINGT EPOTNCEMV PACEL TEPIEYOUEVOD, GE
Baoeig dedopévov pe Bivieo [6]. To cvotua dev amortel kopio evépygia amd To0
ypnot. Xopilel avtopata éva Pivieo og o axorlovdio otydtunmy, £0yel pepucd
OVTITPOCMOTEVTIKA Kapé amd Kabe otrypidtumo Kot vroAoyilel Evav meprypapén yuo
Kkd0e Kopé Paciopévo 610 YpdL, TN cvotaon Kot v kivinon. To cvotnua emiong
dtver 1 dvvoToTNTO EKTELEONC EPMTNUATOV POCICUEVE. GE TEPIGGOTEPA AMO £Val

YOPOKTNPLOTIKE YVOpicuaTa.

3.7 Yroloyiopnog g oporotnrog o€ fivreo

Ta cvomuoto avdxtmong pe Pdon to. fivieo (CBVR), amotehovv pio puoikn
eEEMEN TV cvoTUATOV aviktnon pe Pdon v ewdvo kol tov Nxo. Evtovtoig,
VIAPYOVY SAPOPOL TAPAYOVTIEC TOV AryVOOUVTOL KATH TNV EETACT] TOV EIKOVAOV, GALA
umopovv va e€etactodv Katd v e&étaon Pivteo. Avtol o1 mapdyovteg cuoyetilovtan

Kuplog pe ™ xpovikn dbéciun TAnpogopio amd £vo, Bivteo Kot v dapén Myov.

H ypovikn mAnpogopio TeptAapufdavel v évvola tng Kiviiong Yo To. aVTIKEILEVA
mov Ppickovtol 610 Pivreo. Xe avtifeon Le T0 GLOTANOTO AVAKTIOT EIKOVAG, TOV TO
avTikeipevo ™G ovalntmong &ivar pio. opddo Kot yoplomomuéveoy eKOvVmy, otV
avaxtnon Pivteo pmopel 1o otoryeio g avalitnong vo gival 1 GVUTEPLPOPE. EVOG
AVTIKEPEVOL 670 Pivieo. Avo Pivieo pmopel va mepi€yovy to idto avTiKeipeva aAld
va un oyetiCovtor 1diaitepo, 6to mAaiclo pog avalnmong. Eva dido Oéua oty
avaxtnon Pivteo e€lvar 1 molvmAokdTnTo TOV ovotnudtev epotiocov. Tao
OVETTUYUEVO GUOTNLOTO AVAKTNOTG EMLTPETOVY EVEMEIN GTO YPNOTN MOTE VO UTOPEL
Vo SLEVKPIVIGEL TIC TOPUUETIPOVS TNG EPMTNCNG TOL. ZUCTHLOTH EPMTIONG-OTO-
TOPASELYUO 7OV YPNOCUYLOTOIOVVTIOL YOUPOKTNPIOTIKO GE GCULGTNUOTO OVAKTNOTG

EIKOVOG, OOLTOVY amd TO XPT|OTH VO TOPOVGLAGEL GTO GUGTNUO VOGS 1) TEPICCOTEPA
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oTolyElo TOPOHOLN LE AVTO TTOL YAYVEL. ALT 1 SOOIKOGI0 EpOTNONG ElvVOl OPKETH

7O TEPITAOKO VO TPOGAPUOGTEL GTNV OvaKTNnon Pivteo.

Ta cvotquato avaktnong Bivieo givol apkeTd mPOGPATH Kol SEV. EYOVV. AKOUN

OTOCAPNVIOTEL OAEC O1 AEITOVPYIES KAl O1 EPOPUOYEG TTOV UTOPOVV VO, EIVaL PN GO,

EE opiopov, éva ovomue CBVR ctoyedel otnv gvioyvon evog xepioth (xpnotng) vo

avaxtioel uo okolovdia Bivieo (010)0g) HéECH GE Lo EVOEXOUEVMG LEYOAN Bdon

dedopévav [12]. Tpeig oNUOVTIKEG TEPMTMOCELS UTOPOVV Vo Egxmpicovv. Mepucd

TapadelypaTa ¥pNoNg TETO10V €I60VE GUOTNUATOV PTOPEL Vo Eivarl To.akOAovO:

Podiotnieontiky avauetadoon ewdnoewv. H avaykn yio. tn cviioyn 6Aov Tov

aropoitntev apyeiov, odnyel oe évav peydio 6yKo cvviopmy Pivieo. Avti M
Wopopeio. TOV €10ce®V KOOIOTA £VO OVTOUOTOTOMUEVO GUCTNHN OVAKTNGONG
TOAD EAKVOTIKO Y10 TNV OVAKTNON TNydv. pe €vo ovykekpipuévo 0épa. Emiong
a&ilel va onpewmdel 611 0 YOG OV GLVIEOVTOL LE TETOOV €id0Vg PBivieo KabMGg
K01 Ol TITAO1 EWONCEDV ATOTEAOVV. CNUAVTIIKA SEG0UEVE Y10 TV CUTOLOTOTOIUEVT|

dlod1Kaoio avaKINonG.

Movoikd video clip. O tepdotiog 6yKoc amd awtov Tov gidovg Pivieo, odnyel oto

ovumépacpo Tmg Ba NTav Witepa PO £V EPYOAEI0 AVTONATNG OVAKTINGTG.
Ta yopaxTploTIKd TETOIOV EYYPAP®Y cVVHO®OE €ival dJVGKOAD VO EKPPOUCGTODYV
Bacwopéva  otoug oxoAdopovg Aéewv mov amofnkedovior o po. Pdon
dedopévav. o avTdV TOV TOTO CLYKEKPIUEVOV EPAPLOYDV, O umopodoe va NTov
YPAOUN N avaknon PAcel KATooL PUOTOC YOpOy TOV TEPLYPAPETOL T.Y. Omd

£Va oKIToO.

E&' amoothoeme eknaidguon.

Tatpukéc epapuoysc.

Awonuion:.

Inuovtikd - Bépata yuoo v e£ao@OAon NG duvaTOTNTOG ¥PNONG KOl AEITOLPYiNG

TETOLOV GLGTNUATOV. givol:

H vmapén piog cvpmayois ko ohokAnpmpévng axolovdiog Biveo.

H dvvatomto vo moapégovior SopopeTikég oTpatnyikes oavoalftnong mov

mpocappofovial 6Tov Tomo avalnTnong mov embupel vo KAVEL 0 ¥pNoTNG.
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Ieprypagr] cvetipartoc.

Mo v avantuén Tov GLGTAOTOG XPNOLUOTOMONKE 1 YADOGH TPOYPOUUUTIGLOD
Java (JDK 1.6.0). T v oavomopoyoynq Kor v eneEepyacio tov Pivteo
ypnowonomdnke 10 mokéto Java Media Framework (JMF2.1.1e) tng Sun
Microsystems. H avantuén éywe oto mepifariov NetBeans IDE 6.0.

H gpappoyn mov avantoydnke anoteieiton and tpia pépr. To mpdTo pépoc sivan
pio cepd aAyopiBumv — Pfnpdtov mov exteAovvTol Yo vo emitevyfel 1 eEaywyn tov
TEPLYPAULOTOG (CYNUATOS) AVIIKEWLEVOV OV Ppickovtol o€ pio ewova 1 Eva Kopé
evog Pivteo. Z1n ouvéyela To oynpaTe mov eEdyovtal 6ivovial o¢ 16000 o€ £va 1on
vrdpyov cvotTua [7] To omoio emoTPEQPEL £€vO TOGOGTO OUOIOTNTAS TOV CYNUAT®OV GE
GY£0M UE KATO0 a0 auTdL.

H diemaon ypnotn emrpénet v e&aywyn kapé ond to Pivieo eite avtdpota gite
Kkat” emAoyn. Emiong petd v olokAnpmon ¢ dadikaciog o ¥pnotng Uropel va
EMOVEUPAVIOEL TA KapE TOL PpEdnKoy va €YovV TO HEYAAVTEPO TOGOGTO OLOLOTITAG.

Y10 oynuo 4.1 weprypdageton 1 Asrtovpyio. Tov cvetiuatog. H spapuoyn Video
Shape Extractor déyeton ¢ €icodo pia ewkoévo (epdtnomn) kot €va Pivteo. Amd 1o
Bivteo e&ayovton o Kapé ¢ kOveg pe ypnomn tov Frame Grabbing Control (FGC)
g PProdnkng IMFE. v eikdéva — epdTNGON KOl OTIG EIKOVEG TOV TPOEKLYOV OO

t0 Bivteo, epapuoloviar ot aAyopduol e€aymyng oynuatog amd Omov Kot e€ayetol
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éva  meplypoppa  yuoo kdBe ewova. Ot GUVIETOYUEVEC TOV  TEPTYPOUUATOV
amoOnkevovtar ce évo apyeio XML kot divoviar ¢ €ic0d0g 610 gpyaleio
VROAOYIGHOV TNG opotdtnTac. To tedevtaio vroAoyilel TNV OPOIOTNTA TOV KOPE TOL
Pivteo pe v edvo — gPOTNON KOl EMOTPEPEL TOL AMOTEAEGUATA GE EVOL OPYELO
keévov. To apyeio avtd TEPIEYEL TOL TOCOGTA OLOLOTNTAG TV KOPE TOV EYOVV- OLOLOL
oYNUOTIKN TANpopopia pe v ewoéva — gpmtnon. To epyoreio VSX dwofaler ta
amoteléopato ovtd kot pe ™ Ponbein tov Frame Positioning Control - (FPC)

eppavilel To KopE TOL TAPOVGINCAY OHOIOTNTOL.

Video Shape Extractor - VSX CV_TOOL

Similarity percentage

‘ e (TXT file)
Similarity
calculation
Shape | : .
(Query) | : _| Coordinates of Qutlines
‘ Image 7 EXtra_Ctlon - (XML file)
Algorithms

2ynuo 4.1 = Heprypapn e Asitovpyioc Tov c0OTHUATOC

r

YV mopdypopo 4.1 meptypdeeTor 1 Stodtkacio e£aymyng Tov CYUOTOC 0o pia
ewova 1 and éva Kapé evoc Pivieo Tmv mapdypapo 4.2 mopovctdlovior HEPIKEG
Baowég Aertovpyieg tov Java Media Framework mov a&iomowobvtor omd v
EQUPUOYY|. TNV, Tapdypa@o 4.3. TapovGLELETOL GLVOTTIKA TO CUGTNUO AVAKTNONG —
CV_TOOL «kon meprypdpetor 0 TpOTOG S106VVOESTG TOV LE TO GVUOTNWO EEAYMOYNG
GYNMOTOG KOl OtV mopdypapo 4.4 mapovoidlovior or Pacikég Aeitovpyieg g

SlEemaeng xpNoTN-

4.1. Awoowkaoio e€aymyng oYNRATOS 0O EIKOVA.

Ao TN oTiypn mov £xel TELEIDOEL 1] g0y TV KOPE 0O £va 1] TEPIGGOTEPQ
Bivteo, akolovbel n emeepyacio Tov kdBe Kapé pepOVOUEVE Yo TNV eE0y®YN TOV
oynuatoc. I'a v enitevén Tov TeEAevTOiON, EKTELOVVTOL LI GEPA GO AELTOVPYIES Ol

omoieg Tapovc1dlovTol TaPaKATO.

36



4.1.1. Mean Filter (®iAtpo Mécov).

To @iktpo péoov eivan £va amAd @iltpo mov ypnoipomoteiton yio Ty eEopdAvvon
Kot TNV gAdTTon Tov BopvPou o gikdves. To giktpo aviikabiotd Ty TR TOL KOO
pixel g ewkdvag pe 10 PEGO Opo TV YETOVIKAOV pixels cvpmepiiapfavopévou kot
oV 1310V. AVTO €€l GOV OMOTEAEOUA TV €EQAEWYT TOV TIL®OV TOV pixel Tov dgv
tapdlovv oV mePLoyn Tovg. To @iAtpo avtd eivon éva QIATpo cuvEMENG. XN
GUYKEKPILEVT EQOPLOYT XpNoiponomOnke Evag wivakog 3x3 Tov omoiov OAEG Ot TIHEG

gtvar 1/9. Zto mapokdto oyfuo (Zyquae 4.2) tapovotdletal o mivakag cuveMENC.

1/9 | 1/9 | 1/9
1/9 | 1/9 | 1/9
1/9 | 1/9 | 1/9

2ynuo 4.2 — Hivoxog 2vvédicne @iltpov Méoov

To @iktpo ypnoonoteiton yio e&opdAvven kot eELdtt®on Tov Bopvfov. Metd v
EQOPUOYN TOV TopoTnpEital otV ewova €va Baumopa. To @idtpo KAvel
OTOTELECUATIKOTEPT] TNV TUNUATOTOINGON (segmentation) TG €KOVAG, TOL €ival TO
emopevo Pripa. v ewova 4.1 TapovctdleTor 1 EpapLoyn TOL GIATPOL o€ Hia EKOVOL

KT TN OAPKELD TNG EKTEAEONC TNG EQOPUOYNG.

Eixova 4.1 — Arotéleouo tne epapuoync tov Piitpov Méoov

KOTG TH OIGPKELQ EKTEAETTIC TNC EQOPUOVHC.
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4.1.2. K-means clustering

O oAyopiBpog k-means clustering [8] eivor €vog avemifAientog alyopiBpog
EKUAONONG Kol YPNOWOTNOLEITOL Yol TNV  OVIWETOMION TOL TPOPANUATOS TOV
ovotddwv (clustering). H dadikacio katnyopromotel £va ochvoko dedoUévev o Evay
apBpd and ovotadec. H kevipun déa givar va kabopiotovv K kévipa, éva yio ke
ovotdoa. ‘Eyxel onuacio o tpomog pe tov omoio avtd to Kévipo Ha tomobetnBovv,
aeob 1M TomoBETnoY TOvg o JPOPETIKEG OEoelg mPoKaAEl - kol OLOPOPETIKA
amoteléopato. H xolvtepn emioyn Oa ftav vo tomobetnBodv 660 10 duvatdv mio
pokpld 1o €vo, omd to dAro. To emduevo Prpa eivar va cuvoebel to kabe onpeio Tov
OVAKEL G€ V0L GUVOAO GTOLXEI®MV UE TO KOVTIVOTEPO KEVTPO. Otav-cuvdebovv dra To
onueio, t0 mTpOTO Ppo €xel oAokAnpwbel. e ovtd TO onueio mpEmEL va
EMOVVUTTOAOYIOTOVV VEQ KEVIPA KOl OPOV YIVEL ODTO TPOYHOTOTOEITOL VEN cUVOEDT
petaéld Tov onueiov Tov Kabe cuvOLlov SEdOUEVMV. [IE TO KOVTIVOTEPO KEVTpo. Ta K
kévipa aAlalovv Béom Prua mpog Pipa €mc Otov va pn ypedlovior GAAleg
LLETOKLVIGELS.

H Aertovpyia tov adyopiBpov mpokdntel amd Tov TOTO

k .n ' >
7= 2 )" e
j=1i=1
0 ” G _ HZ g . Vb & 2 , . . .
mov 10 |x;” — ¢l givon Evo emheyHEVO HETPO amOGTOONG OVALESH OE £VoL OMpELD

x” xon 10 Kévipo ¢, sivan évag deiktng g amdotaong TV n onueiov and Ta
avtioToro KEVTPO.

O aAy6p1Ouog YPNOUOTOIEITOL GE AVTO TO GNUEID Yo VO amopovobodv Ta
avTikeipeva Tov Bpickovral otnv ewova and to poévto. H mAnpogopia mov mpokdmtel
petd To Téhog g enefepyaciog tng EKOvVaG omd Tov aAyopifpo, gival pia ewdva 600

YPOPATOV (doTpo./ Hadpo).
211 cLVEXELD TTEPLYPAPOVTOL TO. PTLLATO TOL OAYOpPiOuovL.

1. EmAéyovtor dvo tuyaio pixels amd v €KoOva, To OO0 OVATOPIGTOOV TO

apykd kévpa tv 600 opddwv (cluster centers).
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2. Ta pixels g ewkévag cvuykpivovtor €va Tpog Eva pe o 600 pixels — cluster
centers Kol 6T CLUVEXELD YiveTal avTioToiynom tov kdbe pixel g wovag pe
7O KEVTIPO MO TO OTO10 £XEL TN UIKPOTEPT YPOUATIKT OTOGTOCT).

3. Ymoloyiletor m péon T amd To avTIGTO(IoUEVA pixels yio v kébe opdada
Ko opifovran véa KEVTPO.

4. Ymoloyiletor T0 GUVOMKO GOPOIGLO TV ATOGTACEMY UETAED TOV TIUDV TOV
pixels ka1 tov cluster centers yio vo LEOAoyloTEL. av - To cluster centers
petaxwvovvtal. Oco to cluster centers petaxkwvovvtor ta. fripate 2 kor 3

gnovolaupavovrot.

Yy ewova 4.2 TopovctdleTol 1) EQUPLOYN TOV aAyOplOHoV KATH TN SLAPKELL TG

e€EMENG NG MOP1aG TNG EQAPUOYNG.

Eixova 4.2 — Aroreléouozo e extédeonc tov adyoprBuov K-Means

KOTG TH OIGPKELQ EKTEAETTIC TNC EQOPUOYVHC.
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To amotéleopa Tov aAyoplBpov O6mwg £xel SapopewBel yio T GLYKEKPIUEVN
€QOPLOYN etvar pio Svadikn ewova (Aompo — pavpo). H eikdva avt uropei va givot
glte pe 10 POVTO POOPO KOl TO OVTIKEIpEVE PEca Agukd gite to avtiotpopo. To
eMBLUNTO aMOTEAEGLOL EIVOL AEVKO POVTO LE LODPO AVTIKEILLEVO.

Mo va AvBei awtd to TpdPAnpa, vroroyilovion kdbe popd Ta pixels Twv TAsvpmdv
g EIKOVAG OTMG Paivetol oto gyruo 4.3. Ta pixels Tov omoiwv To Gfpoicpo £xel ™
peyoAvTepn TIUN, Ba givol avtd Tov EOvTov kal Ba £xovv Aevkd ypmpa. EmkéyOnke
va vroloyifovtor ta onuela mov Ppiokoviol TOVE OTIG KOKKIVEG YPOULES, dnAadn
Alyo mo péoa Omd TO TMEPIYPOUUA TNG EIKOVOG €TOL MOTE Vo amopevydel Adbog
VROAOYIGUOG GTNV TEPITTMGT TOV 1] EIKOVA £ivol KapE omd KoknG mototnTos Bivieo e

HoOPEG UTAPES OTIC AKPEG,.

2ynuo 4.3

4.1.3 Erosion — Dilation

Y& ovtd TO oMUEio ¥pPNOILOTOOVVTIOL 01 U0 PACIKEG AEITOLPYIES LOPPOAOYIOG
erosion ko dilation. H Agitovpyia erosion epappoletor Kupimg o SvadIKES EIKOVEG,
OAAG VTTAPYOVY EKDOGEIC OV AELTOLPYOVV Kol GE €IKOVEG TG KAiLaKag Tov ykpt. H
Baown| enidpaon g Aertovpyiog o€ po. SLASIKN EKOVO EVOL VO GUPPIKVAGEL TA
oploL TOV-TEPLOYOV TOV pixels Tov avtikelpévov tov Ppiockovial 6To TPOTO TAGVO.
Kotd ouvénegwo o1 Topeic tov pixels mpdToL TAGVOL cLpPIKVOVOVTOL 6TO pEYEDos, Kot

01 TPUTEC PEGO O EKEIVEG TIG TEPLOYEG YIVOVTOL LEYUAVTEPES.

O pofnpatikdc opiopdc g Attovpyio erosion yio TG SLASIKEG EIKOVESG €ival O

axoAovbog:
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e 'Eoto X 10 6UVOLAO TV GUVTETAYLEVOV OV OVTIGTOLYOUV OTY] SLOSIKT EIKOVA Kot
K 10 ohvoro cuvietayuévov piog paokag (kernel).

e 'Eotm axoun Kx n petdopacn tov K dote 1 mpoéhevomn tov va gival to X.

e 'Etot to erosion tov X and 1o K givon 1o ohvoro 6Amv twv onpeimv X-0mov to Kx

givol vtocVLVOAO ToL X.

Y10 gynuo 4.4.1 mopovordletan pion pdoko 3x3 kor 610 gyfuo 4.4.2 ot
ocvvtetaypéveg tav onueiov. Ta pixels Tpmtov TAdvov avarapictavol ard 1 evod ta

pixels Tov ovtov ano 0.

1 1 1 -1,-1) | (0-1) ] (1,-1)

1 1 1 (-1,0) | (0,00 | (1,0)

1 1 1 (-1,1) | (O,1) | (1,1
Zyhuo4.4.1 Zyhuo 4.4.2

Mo v extéheon g Asttovpyiag erosion o€ pio SLOSIKN EKOVOL HE TNV
Toponave pdoko, sEetaloviot OAa to pixels pe tn oepd. [a kdbe pixel mov avikel
GT0 TPMTO TAAVO TNG EKOVAGS, (pixel avtikepévov), epappuoletor N pdoko Tdve oty
€IKOVA £TO1 MOTE VUL CLUTIMTEL LE TIG CLVTETAYUEVEG TOV pixel Tov avtikeipévov. Edv
v ke pixel ¢ pdoxo, to avrictoryo pixel oty ewkodva givon pixel Tov
OVTIKELEVOD, TOTE TO pixel avTikelpnévov agpnvete 0nmg eivat. Edv omowadnmote amod
Ta avtioTotya pixels otnv gikdva givan pixels povtov, tote TO pixel TOv AVTIKEIUEVOL
yiveron pixel pdvtov

H enidpaon avtng g Aettovpyiag €ivol ovclOOTIKA 1 OPOIPEST) OTOIOVLONTOTE
pixel - ovtikelévou - oev - mepifaiietol eviehdg amd GAAa pixels. Térown pixels
Bplokovial 6TIC GKPES TOV LOVP®Y TEPLOYDYV, Kol £TCL TO TPUKTIKO OTOTEAEGO EIVaL
OTL Ol TEPLOYEG OVTEC VO GLPPIKVMOVOVTOL KOl Ol TPOTEG HEGH OE L0 TEPLOYN VO
av&avovtal. Xto oynuo. 4.5 mopovclaleTol T0 AmOTELECUA TNG AEITOVPYiaG erosion e

péoxa 3x3.
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2ynuo 4.5 - Arotéleoua e Acitovpylac erosion ye [Laoko. 3x3.

H Aeitovpyia dilation eivor m avtiBern 1tng erosion. Epapuoletar-pe tov ido
akpoOg Tpdémo oAAG M EMidpac TG Elval 1 SGTOAN TOV 0PIV TOV. TEPLOYDYV TOV
pixels tov avtikelévov mov Bpickoviol 6to Tp®@To TAGVO: Katd cuvénela ot Topelg
TV pixels TpdTOL TAGVOL StacTéAlovTon 6To pEyefog, Kol ol TPHTEG LEGO GE EKEIVEG
TIG TEPLOYEC YivovTan pukpotepec. H paoka epapuoletal pe tov 610 tpomo nave oty
ewova. Edv yia kéOe pixel tng pdoka, to aviictoyo pixel oty sidva givar pixel tov
OVTIKELLEVOD, TOTE TO pixel avTikelpnévou apnvete 0nmg eivat. Edv omowadnmote amod
Ta avtiotoryo pixels otnv ewodva givar pixels @ovrov, tote 10 pixel Tov POHVTOL
yivetan pixel avtikeiévov.

H emidpaon avtig g Aertovpyiog ivon va BE0EL GTO YPOUO TOV AVTIKELLEVOL
omoladnmote pixels @oviov &youvv éva yertovikd pixel avikeypévov. To mpaxTucd
amotéleopa €ival M. adENOT TOV TEPLOYADV TOV OVTIKEWEVOL. XT0 oyfuo 4.6

TopovctaleTon To AmOTELEGHA TG Aettovpyiag dilation pe paoka 3x3.

oo oooo0ooooon0oooaon 0000 000o00o0o0oo0oao
oo o0oooo0o0o0o0oo0o0ooaon ONEENERN 0 0 0 0000000
oo 0o0o0oo0onoooooan O SRR [ O RERERE 0 0 0 00
ooa0 oooaon 00o00oan OISR (| RN 0 0 0 0
oo ooooao 00oaoan gy 1 1 1 1 1 1 1 11 1 ]
goo0oonoaon 0 0/on 000 ORI (| O
ooooao 0 on Ry 1 1 1 11 111 11 1]
ooon on 9 0 0| 0 [ T N A N DR AR B O
oo ooonoo oooon 000 [ T N A N DR W
goo0oooono ooooan 000000 SRR 0 0 00
0o o0oonoo oooon 0000000 000
o/oooo0n0o goonoan 000000 RN 000
oooooo0o0oo0oon0o0ooaon 000000y C o000
gooo00ooooo00oooan goo0on0oooooo0oooo0o0ad
oooooo0o0o0oon0o0ooaon 0oo0oo0oo0oo00oo0oo0n

2ynuo 4:6 - Arotélsouo e Aeirovpyiog dilation ue udoro 3x3.

H oepd pe v omola ektelobvton o1 000 Aettovpyieg glvor TpdTO 1) erosion Kot
petd m dilation €161 dote va ekteheotel 1 Aelitovpyia opening. Evd n erosion pmopel

va ypnotponombel vy vo amofdiel avemBounta pixels mpmtov mAdvov (m.y. salt
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noise), OPKETO OMOTEAEGUATIKA, £YEL TO LEYAAO HEIOVEKTNLO OTL EYEL EMNTMOCELS GE
OAeg TIC mePLoyEG TV pixels mpdTov MAGVOL adtokpitwg. H Aeitovpyio opening
OVTIHETOTILEL 0VTO TO TPOPANUA EKTEADVTOG TIC OV0 AgLTOoVpYyieg TN Mo UETE TNV
aAAn. Oha o pixels mov pmopolv va kaAveBodv and tn pdoko e TN HooKa vo givol
€€ oAoKApoOL pécH oTNV TEPLOYN TPMOTOL TAGVoL Ba cuvinpnBovv. Oia ta- pixels
TPMOTOL TAAVOL OV dEV UTOPOLV v KAALPOOUV amd Tn pdoke yopic Hépn G vo
Bpiokoviow €@ omd v mEpoyn TPAOTOL  TAGVoL Ba. - GfnoTovv. - APov
apaypatoroindel n Asitovpyia, To VEQ OploL TOV TEPLOYMY TPMOTOL TAGVOL Ba givon
Tétolo oV 1) paoka Oa Toupldlel péca e aVTA Kol Ol TEPUTEP® AELTOVPYIEC Opening
pe v idwo pdoxa dev Ba Eyovv kapia emidpacn. H enidpaon evoc avoiypatog o€ pio

dvadikn €KV TOV ¥PNOOTOLEL pio pdoko 3x3 Tapovoidletal 6to Lynua 4.7.

oo oooo0ooooon0oooaon 0ooo0ooooooooonaon
oo o0oooo0o0o0o0oo0o0ooaon oooo0oo0oo00oo0o0D0n
oo 0000 oo0oooon 0000000000000 0n
ooa0 oooaon 00o00oan oooo0oo0oo0o00o000n
oo ooonoao 00000 000000 C0NEEeE0 0000
oooooan 0000 000000 RN 000
ooooao 0o0n 00000 0RO 000
oo oo o 9 000000y o oo0o
goo0oooono ooooan oooo0oo0oo0o00o000n
0o ooooao oo0ooaoan 000000 0ueeEeE0 0000
goo0oooono ooooan 000000 0NSeERE0 0000
oo o0ooooao oo0ooaoan 0000000 eEmEn 0000
goo0oooo0o0o0o0oo0o0o0o0aon oooo0oo0oo00oo0o0D0n
oooooo0o0o0o0oon0o0ooaon 0000000000000 0n
ggooo0n0oo0o0o00o0o0o0an g0o0on0ooo0o0ooo00ad

2ynua 4.7 - Arotéleouo tne Acitovpyloc opening ue uooko. 3x3.

Ymv gixova 4.3 Tapovo1dleTol 1 EQAPLOYT TOV AAYOPIOLOL KATA TN SLAPKELN TNG
eEEMENG g mopeiag e epappoyns. O kdplog Adyog mov ypnopomombnke M
Aertovpyio. vt 0€ 0WTO TO oTueio glvar 1 €EGAEIYT T®V TOAD LIKPAV OVTIKEILEVOV

(06pvpog).

Eixova 4.3 — Amoteléouato tne extéleonc e Asitovpyiac opening

KOTO. T OlGPKELQ. EKTEAEONC THC EQOPUOVHC.
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4.1.4. Object Isolation

Y& auTtd T0 ONUEID OMOUOVAOVETOL OO TNV EIKOVO TO UEYOADTEPO AVIIKEILEVO KO
Ta VEOAoa pukpoTEPA dlaypdpovtal. O adydpiBuog epapuoleTol 6€ dLASIKY EIKOVA.

AxoAiovBolv To frjpaTo Tov odyoplBpov Tov LAOTOEL aVTH T AgtTovpyia.

1. H sdva capadveton pixel mpog pixel péypt va Bpebei éva pavpo pixel. (nA.
pixel mov avikel o€ éva amd Ta avTIKEiLEV TOV BpioKovTol 6TV EKOVA).

2. EAéyyovton ta yeltovikd pixels TOV OVTIKEWEVOL KOU GTI. CUVEYELDL TO
YETOVIKA TOV YETOVIKOV UEYPL VO  TPOGOIOPIoTEL - 10 péyeBdg Tov
OVTIKELEVOD.

3. Tiveron €leyyog av €xel Ppebel mPonyoLUEVO OVTIKEIHEVO e HEYOADTEPO
péyebog amd avtd. Av Oyl To avTIKEipEVO amofnKeveTOL TPOSMPIVA.

4. H odpwon ocvveyiletar and 10 onueio mov glye oTONATAGEL Kot T fripato 2
kor 3 emavoiopPdvovior péxpr va vmoloyiotel to péyebog OAV TV

aVTIKEIEVDV. ETIOTPEPETOL TO TEAEVTAIO OVTIKEILEVO TTOV £)EL 0TOONKEVTEL.

Mo avoivtikd, OT®G avaEEPBNKE Kol TPOTYOVLEVMG, 1| EIKOVO COPMVETOL UEYXPL
va Bpebet Eva pixel mov avhkel o€ avtikeipevo g eikovog (Pripe 1). Amd ) otiyun
wov évo té€tolo pixel Ppebei, eAéyyovior o OKT® YeEITOVIKG TOL pixels y vo
OTOPAGIOTEL OV OVTA OVIKOUV GTO OVTIKEIUEVO 1] OYL LLE TN CEPA TOV PAIVETOL GTO
oyua.4.8.1. Av xémow omd Tt pixels ovtd oavikovv oto ovtikeipevo TotE
KOTOYPAPOVTOL Y10 -TEPUUTEP®  EAEYYO. Aoy Yo éva pixel, mpaypotomombel o
ELEYYOC TOV YEITOVIKGOV, omobnkeveTal 1 0€om Tov o€ pia doun, av&dvetor o aplduog
tov pixels Tov avtikelévou katd éva kol T€Aoc To onpeio dlaypdpetonr amd TNV
ewova ®ote va punv eleyyBel devtepn popd (Prina 2). O éleyyoc Yo Kabe avTikeipevo
OTOHOTAEL LOMG eAEYYOOVV- Ol ToL Ta pixels. Tote yiveran évog axopa EAeyyog yia vo
QUVEL 0V TO OVTIKEILEVO aLTO £xEl TeprocdTEPA pixels (dnA. av eivon peyahdtepo) amod
Kkdmolo mponyovpevo (Pua 3). H cdpwon cvveyiletow omd to onueio mov eixe
OTOMOTNOEL Kot Ta, Prpata 2 ko 3 emovolopfavovior péypt va e£€T0GTOVV OAL TO
pixels tng eucovoc.

Y10 gynuo 4.8.2. mapovcidleron Eva mapadelypo TG Aettovpyiag Tov aiyopifpov
yia pio ewova 10 x 14 pixels. Me to povpo ypodpa givol ta pixels Tov aviikelpévoy

Kot ot apdpol Endvm ToVG OTOTEAOVVY T GEPA LLE TNV OTTol0 TPOKELTUL VO EEETAGTOVV.
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Me «itpwvo ypopa mapovsialovior to pixels mov Ba gheyybovv ywpig va avikovv g

OVTIKEIIEVO.

0o 0o 0
0o 000 0
1 2 3 0o 000 0
0o 0oo 0
4 0 5 0o 000 0
0o 000D e 0
0o 0o 0
6 7 8 0o 0o 0
0o 0o 0
0o 0o 0

2ynua 4.8.1 2ynuo 4.8.2

Ymv ewova 4.4 TapovctaleTal 1 EPOPLOYN TOV AAYOpIOLOL KATA TN SLAPKELL TNG

eEEMENG NG Topeiag TG EQupHOYNG.

. AR &

Eixovo 4.4 — Amoreléouato tne extéleanc tov alyopiBuov Object

Isolation kozd ) O16pKE10. EKTEAETNC THC EYAPLOYVAC.

4.1.5. Outline Extraction

To tekevtaio Prpa g dadikaciog eEaywyng Tov oynuatog ivar 1 eEaymyn Tov
TEPLYPOAUUOTOG TOV avTIKEUEVOD. O akydpiBuog epapproletarl oe dLASIKY EKOVO, TOV
nepéyel éva. avtikeipevo. H ewova copovetar péypt va Ppebel éva pixel tov
OVTIKELLEVOL. 2T GUVEYELN EAEYYOVTOL TO, YEITOVIKG pixels uéypt vo EVIOmioTovV oA
ta eEwtepikd pixels tov avtikelpévov. O adyopiBuog otapatdel POAG ETACEL Kot TAAL
6710 pixel amd To 0moio Egkivioe Kot EMOTPEPEL TNV EIKOVA TOV TEPTYPAUHUOTOG.

Y10 gynuo 4.9, napovcialeton n oepd pe v omoia eetalovral kKabe popd Ta
mBova pixels tov meprypappatos. H mpodtn omin tov oynpoatog delyvel pe 1o

(73 3] g

ovpporo “x” v Béom tov onpeiov mov eEgTdletan kol pe T0 cOHPoAO “°” TN Béom
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OV Tponyovpevov onueiov. Bdoel avtov, ot dgbtepn othAn mopovoidletal pe
aplBpovg 1 CEPA TOV YEITOVIKOV pixels mov mpoxeltor va gggtactobv. Molg
evromotel €va véo pixel Tov TEPYPAUUATOG TNG EKOVOC, EmOvOlapBaveTar 1 idw
dwdwacia. O alyopilBupog, POAG evtomiotel To mp®TO pixel TOL TEPIYPAUNATOGC,
exteAel v mepintwon “a”’. Kaf’ 6An ) didpkelo tng ektéAecTg TOV 0AyOp1Opov, To
pixels mov evtomilovtonl amofnkebovior pe pio SOU Kol EMOTPEPOVIOL GE HOPPN

€IKOVOG KOTE TOV TEPUOTIOUO TOV.

1 3 5 7

a * g8 ox 4 g N 4 % B
7 6 A 321

g11|2 X 4 5

1] . 7on 3 f - 3 ox 7
X B 5 4 2.1 8

7 1 X 3 4 4

C . Blx 2 y ] 2% B
X 5 4 3 1.8 7

G i X 2 4

d . 5 0% 1 h - 1'% 5
X 4.3 2 8 7 B

2ynuo 4.9

Y10 oynua 4.10 mopovcialeTon Eva TapadEy Lo EKTELEGNS TOV aAyopiOuovL Yo pio
ewova 14 x 10 pixels. Ta aptOunpéve TeTpdymva, e KOKKIVO Tepiypapipo. tvor to
pixels tov meprypdppatoc. Ta pixels pe kitpivo ypopa eivar avtd mov e&etdlovtal yio

mOove onuEia TOV TEPLYPAUIOTOC Y ®PIC OUME VO Etval.

2ynuoe 4.10 — Hopaderyuo Asitovpyioc tov alyopiBuov Outline Extraction
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Téhog, stnv gxova 4.5 mopovcldletal 1 €QOPUOYN TOL OAYOpIOHOL KOTd TN

SLapKELD TNG EKTELEOT|G TNG EQUPLOYNG.

Eixova 4.5 — Aroteléouaza e sxréleanc tov alyopiBuov Outline

Extraction katd, tn d1dpkeio. sktéleonc ThS QapUOYHG.

4.2 Xpnon tov Java Media Framework

To Java Media Framework eivon o Bipriobnkn g Java mov emitpémer v
Tpoohnkn Myov Kot Pivteo oe epapuoyég ko applets. To mokéto avtd enekteivel v
TAoTeOpUa TG Java kot EmTpENEL TV OVATTUEN TOAVUEGTKWOV EQAPUOYDY

To JMF ypnoiponoOnke amd 1o mapov GOGTNO Y10 TV OVOTOPOY®YT] Kol TV
enekepyacio tov Pivteo. Emiong ypnoyomonke yio v eEaymyn tov Kopé TV
Bivteo ®g ewdvec, otic omoiec oI oLVEXEW gpapudlovtor ot adyoplBumv Tov
apoavapépOnkav. O1 800 Pacikoi pnyavicpol eAéyyov mov yproiporomdnikay givat o
FrameGrabbingControl kot o FramePositioningControl.

O FrameGrabbingControl givot évag unyoviopog eA&yyov mov divet Tn duvaToTnTa
eCaymyng evog 1 TEPIGGOTEPOV- Kapé Katd Tn Odpkewn pong &vog Pivieo. O
FramePositioningControl emttpéner tov akpipn mpocdiopiopd tng 0éone twv kopé

péoa og éva Pivteo.

4.3 To cvotnua avaktnong (CV_TOOL)

To epyodeio ovakmong CV_TOOL ypnowonolel o mpwtotunn péBodo
TOPLAcHOTOG oynuatwv, tv Xuvvdptmorn Aweopds T'oviag Xtpoenc (Turning
Function Difference — TFD), n omoia Pacileror omnv KLPTOTNTO TOV TEPTYPAUUATOG
TOV OYNMOTOC KOl vl apeTdBAnTn ¢ PO TNV HETABEST], TNV TTEPIGTPOPN KOl TO

péyebog. H pébodog mapdyer mAnpopopiec mov apopovv TV oviiotoyio TV onpeiov
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OV OVIKOLV OTO CYNUATO TOL GuYKpivovtol katd Tn Oodpkel g dadikociog
epunveiag. H uébodoc TFD e€nyel 1o omotehéoHOTA TG HECH oG eVBVYpapIoNS
Kol LoG OTTIKNG 01001K0Giog animation ov divel EUQOoT OTIC OLOWOTNTEG LETAED TV
TPOTLIMV EIKOVAOV Kol KAOE piog ek TV EMAEYUEVOV €IKOVOV TIov emeEepydlovTon
amd ™ pébodo.

To CV_TOOL ypnoyomolel pio. d1ad1Kacio. avaKTNonG OXLOTOS TOALATADMY
Pnudtov 1 omoio epopprolel ETOVOANTTIKA KPITAPLO EAEYXOV OTNV apyIKr. Pdon
dedopévamv, LEYPL Vo TapopEivouy HOVO Ta OTOLXELD TOV TEPVOUV. OAEG TIG JOKIMEG.
21 cvvéyeln o oTotKEln avTa TaStvopovvTal PAcEL TS OROOTNTOG KOt EIVOL ETOLU
yio TV Tapovoiaon. H dwadikacio taipldopatog d€xetal o¢ £i16000 dVO TIVOKES TIUDV
TFD mov avoamapiotohv To TEPIYPAUUATE TV OYNUAT®OV Tov cvykpivovtol. H
péBodoc déxetan emiong éva obvolo mapauétpmv. H é£0d0¢ tng peboddov amoteieiton
oo TNV avTIeTOlYi0 LETOED TOV TEPLOYDV TOV TOADYOVOV TOV empodvTol TapOLOlEg
Kot to fabud toplicpatod.

H dwdwoocio edpeong OOV TEPIOYDOV- EMOIOKEL VO PPel TIG OVTIOTOLYES
TEPLOYES OUOLOTNTOG HETaED 000 oymudtov. Tio 10 cvykekpiuévo okomd, 1o Prua
ovTd OEYETOL OC €160J0 10, TIUN OV  OElYVEL. Tr. HEYIOTN dpopd UETAED TmV
OVTIOTOY®MV TILMOV TNG GLVAPTNONG Y®VIOG OTA -OV0 CYNUOTO LE OKOTO OUTd Vo
taprdovy emruyms. EmmAéov, déxetanr og €icodo tov ghdyioto aplfud S1adoyikdv
TILOV TNG GLVAPTNGNS YOVIOG GTPOPNG TOL UTOPEL Vo €ival YOPOKTNPLOTIKO TMV
OVTIGTOLYICUEVAOV TEPLOYDV. TOV KOUTLVA®V. Mia dwodikacio axolovbiag-gléyyov
apyiler yw kaBe Cevydpt otoyeimv kol €Aéyyel oUTO KOl TO OTOUYElD. OV TO
oKoAovBOVV TPOKEWEVOL VO Qavel €AV 1 OmOOTOON WETAED TOV  aVTIoTOU(®OV
GTOLYEIOV TV 6V0 GEPDV EIvaL KAT® 0O TNV TIUN TNS HEYIOTNG S10pOPAC.

Avo axorovbBieg Bempovvror cupPatég €qv mepvodv SV0 SOKIHEC 7OV Eivan
Baciopéveg otV amdcTacT kal Ty meplotpoen). H mpdt doxiun cvopPatdtnrog ivon
ot G amooToon. I v ddikacio Topldopatog, 600 ToplacTtég akolovdieg
apénel vo. tomofetnfodv 6e AoyikéG OmOoTAGEIS ad TNV Aoy TV Kopuemv. Avo
mePoyES. o€ €va moADYywvo mov Ppiokovtor kovid Ogv Ba pmopovoav  va
avtiotoynBovv pe 600 GAlec TEPLOYEG GTO AAAO TOADY®VO TTOV £IVOl OPKETA LOKPLA.
H dgdtepn doxpn ocvpPatotntog ivor 1 dokiun TeEPIOTPOENS. AVo TeEployég oe Eval
TOADY®VO TOL  e€lvanl  opoiwg mpocavatoMopéves dev Ba pmopovoav  va
avtioToynBov pe 0o GAAeg mePLOYEG 6T0 A0 TOADY®VO oL dev eivar. ' tov

Kafopiopd TaPOUOI0V TPOGUVOTOMGHOD TPEMEL apyIKd va KaBopioTel 1 oAiayn Tov

48



TPOCAVATOAICHOV HeTaED dVvo kopupdv. H ailayn tov mpocavatoMopod petald
Kopveav X, Y (Tov id1ov ToAVY®VOVL), 1600TaL e To dbpoispa Tev Tiudv TFD mov
GUVOVTOUVTOL € £va 0EE10GTPOPO TOADYWVO datpéyovTtag amd To X 010 Y.

Metd 10 1eMKO Pripo Tpldopatog g akolovdiag, T0 AMOTEAECHA OLOIOTNTOG
pmopel vo, VTOAOYIOTEL [LE TO AOPOIGHO TOV UNKOV TV TUPLOCTOV 0KOAOLOL®MV. Kol
EMEITO TN O0PEOT LLE TO EAAYIOTO LNKOG TV SVO OVTICTOLICUEVOV TOAVYOVAV (O€
nepinTon Tov To UK dev eivan ioa). Etvar mpopaviég 6t edv 6Aao ToL TOADY®OVA 0T
Baon dedopévov emAaéyoviar oto 1010 PEYEBOS, 0 VTOAOYIOUOG TOV- TOPLAGHOTOS TMV

arotelecudtov Oa givar mo a&16moTog

Awcvvogs Tov ovotijpatog VSX pe 1o svotnua CV_TOOL

To CV_TOOL &éyetan ¢ gicodo éva apyeio XML pe tic ovvietaypéveg tmv
TEPLYPOUUUATOV VOGS GUVOAOL OO EIKOVEG KOl EMIOTPEPEL G £E000 €va deDTEPO
opyElo LLE TO TOGOGTA OUOIOTNTOG Y10 KAOE TEPTYpOLiLpLQL.

> Aioto 4. 1 mapovcialeTon Eva mapaderypa evog apyeiov £16650v.

Aiota 4.1.

<?xml version="1.0" standalone="no"?>

<PDB sampleSize="-1">

<polygon points='131.0 36.0, 132.0 36.0, 133.0 36.0, ..., 134.0 36.0' />

<polygon points='168.0 137.0, 168.0 138.0, 168.0 139.0, ..., 167.0 140.0' />

<polygon points='280.0 162.0, 281.0 162.0, 282.0 163.0, ..., 234.0 36.0' />

<polygon points='67.0 84.0, 68.0 83.0, 68.0 82.0, ..., 43.0 12.0' />

<polygon points='137.0 170.0, 136.0 169.0, 135.0 168.0, ..., 323.0 236.0' />

<polygon points='177.0 41.0, 178.0 41.0, 179.0 41.0, ..., 321.0 123.0' />
</PDB>

H nmpdt ypoppn amd onueio, €ival o1 CUVIETOYUEVEG TOV TEPLYPAUUOTOS TOV
YPMNOLOTOEITAL ®G epdTNHA Yoo TNV ovalntnon. Ov vmoélowmeg ypopupués eivor to
TEPLYPALLOTO, TTOV TPOKELTOL VO CUYKPLOOVV [LE TO TPAOTO Y10l VO, TPOKVLYEL TO TOGOGTO
opototntoc. To suoTnUa VTOAOYILEL TNV OLOIOTNTO TOV TTOAVYDVOV KOl ETIGTPEPEL TO

amoteAéopaTo o€ £va OeVTEPO apyeio dmwg mapovstaletal ot Aiota 4.2.
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Aiota 4.2.

1

0.861443
0.759885
0.743228

U 9 o O

H mpot ypopunq g Aiotac 4.2 apopd 10 1810 TO OYNUOL — EPOTNUO KOl OEV
Aappavetar veoyn. Ta vrdlowma Tpio. Log TANPOPOPOVY MG Ta GYNUATO 6, 7 Kol 5
Tap1dfovV LE TO OYNHA —EPDTNLO GE TOG00TO 86%, 75% Ko 74% avticTolya.

To ocvommuo e&ayoyng oynuotog (VSX) yuo vo emkKoveovioer Ue 10 cOOTNU
avixtnong (CV_TOOL), Oonuovpyel £€vo - apyeio HE TIG CLVIETAYUEVES TMOV
TEPLYPOUUUATOV TTOV €XEl eEAyEL amd T PIVTEO KAl GTN CLVEXEWN KOAEL TO CVGTNHA
avaxTnong v vo ektelécel tov Eleyyo. Otov o €heyyog olokAnpwbei dwaPalet ta
OTOTELEGUATO OO TO OEVTEPO OPYEID TOL GUOTNHHATOG OVAKTNONG Kot gReavilel Ta

avTioToL o Kapé OTmG 0o, SOVUE Ko 6TV ETOUEVT EVOTNTOL.

4.4. lleprypaen orema@ng yp1noT

H demapn ypnotn vAomomdnke e to Java Swing. Txomdg g glvan va mapEyet
&vay gukoAo TPOTO dlayeipiong elkovov Kot Pivteo, eoaywyn kol amodnkevon g
GYNMUOTIKNG TANPOQOPIag MGTE Vo Yivel £106000 GTO GUGTNUO OVOKTNONG Kol TEAOG
OTOTELECUATIKT] TOPOVGIOOT) TV UTOTELECUATOV.

Mo avolvtikd, 1 demaepn ¥pnot™:

e Atvel T duvatdTTO GTO YPNOTH VO POPTOVEL EIKOVES Ko Bivieo e xpron menu.

o Tlapéyel Tn dvvatodTnTo EEAYOYNG TOL TEPYPAUUATOS OO EIKOVO KOL OO TO KOPE
evog Pivreo. Xt debtepn mepinton o ¥pNotng umopei va emiégel eite avtouaty
eCoymyn TOV TEPIYPOUUATOV TOV Kapé TV Pivieo gite yeipokivn.

o Atvel Tnv.€MAOYN TNG EVTOANG VTOAOYIGHOD GTO GOGTNLO OVAKTTOTG.

e Awaypdopet to N VITOONKEVUEVE GYNUATA Y10 VO TPy LOTOTTO 00UV VEOL EAeyyot.

o  Epoeavilel Mota pe To amoTteAEGHOTO TOV GVOTHHOTOG aviktnons. Kavovrag click
0T0 OMOTEAEGHATA TNG AOTOG EMLPAVICETOL TO GLYKEKPIUEVO KOpE ToV Pivieo mov

OLYKPIONKE LE TNV EIKOVO EPDOTNOT].
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IHapovciaon g epappoyns.

Y10 Keedlowo avtd mapovolaletar 1 Oemaen ypnotn. [ivetor oveAvtikn
TOPOVGIONOT] TV AEITOVPYIDOV TNG Kol HEPIKA mapadeiypata ypnong g Emiong

TOPOLGIALOVTOL LEPTKE EVOEIKTIKA TEPAUOTIKE OTOTEAEGLLOTOL.

5.1 Am01T1|GELS GUGTI|HATOG.

[No 1 cwot) Aeitovpylo kol EKTELECT] TNG EQPOPUOYNG TPEMEL VAL VITAPYEL GTO
OUGTNUO  EYKATECTNUEVO ~TO TeplfdAlov exktéleong Java (éxdoon JRE-1.6.0, 7
veotepo). Emiong mpémer vo vmapyer eykateotnuévn PiPrlodnkn Java Media
Framework (éxdoon JMF-2.1.1e).

Ot oot (format) TV eKOVOV TOL VITOGTNPILoVTaL EIVal ALTOL TOL TEPLYPAPOVTOL
o010 JSR-015 Image 1/O Framework Specification. T'ia v opBn Aeitovpyia tng
EQapLOYNG. Tpoteivetal ta Pivieo va eivor og avdivorn 320x240 oe popon avi
(amorteiton vo, eivol €YKaTesTNUEVO GTO GUGTNUO T otapaitnTa codecs).

H epappoyn dokipdomke og vroroyiotég Intel P4 1.6GHz ko AMD 3400+ pe

nepdArov windows.
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5.2 Mapovoiaocn demapig ypiotn (GUI)

H ypopun pevod ypnowomoteiton amd to Yp1Motn €161 MOTE VO UROPEL O

TeAeVTOi0G VO OivEL EVIOAEG GTO GUGTNUO. XTO gyrjue 5.1 mapovclaleTor To HEVOD TG

EPAPHOYNG.
File | Extractor | Help
Load Image... Ctil-| Get Shape S Help F1
Load Video... Ctil-s [0 Enable Auto Shape View Cil-5 About
Exit Crl-x, Calculate Similarity Ctrl-C

Clear Shapes

2ynuoe 5.1 — To uevod e epapuoync.

H evtol “Load Image” tov pevov “File”avolyet éva mhaiclo d10Adyov 6mwg

QUIVETOL OTO gyrjua 5.2 Kol EMTPENEL GTO YPNOTN Vo, S10AEEEL pia E1KOVOL.

| x|

File Extractor Help

Open

Look In: ‘|j images

~

0.0
oo

D chair2.jpg
D chair3.jpg
D] chaird.jpg
[ dog.ing

D elephant.jpy
D plane1.jpg
[(y test1.jpg

[y testz.jpg
[} testz.pg
D tiger2.jpg

File Name: |

Files of Type: ‘nu Files

‘v‘

‘ Open H Cancel ‘

2ynua 5.2 — Avoryuo. opyelov g1kOvog.
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To évorypo plog ewovag gival 1 IPAOTN EVIOAN OV TPEMEL Vo ekTedeotel. Me v
eMAOYN Ui0g EIKOVOG KOL TO TATNLO TOV KOVUTIov “Open” ektelohvtal pio oepd amod
Aertovpyieg. DoptdveTonl M €KOVA OTI PVIAUN KOl EKTEAOVVIOL UE Tr GEPE oV
TOPOVCIICTNKAY Ol OAYOplOlol Tov  YPNOIHOTOOVVIOL Yoo TNV  E0Y®YN - TOL
oynuatos. H spappoyn eppoavifer éva mapdbvpo pe v apyikr €uove Kol To
TEPIYPOULO. TOV OVTIKEWWEVOL Tov “kpuPel” péoa g (oynpae- 5.3). Emiong to
TEPTYPOLLLLO. TTOL TPOEKLYE OTOONKEVETAL Y10 VO, ¥PNCIUOTOMNOEl Mg oYNLOL — EPOTNON

Yo TNV avaKTnon Tov oynpdtev mov Ppickoviat pésa oo Piveo.

2ynuoe 5.3 — Avoryuo. opysiov gikovog.

To emdpevo Prua eivor 1 eviodn “Load Video” n omoia gpoptdvel £va Pivieo yia
enekepyacio. Me v ektéleon TG EVIOAC EEKIVAEL KO 1] ovaTopay®yn Tov Pivteo.
Ao v T oTyun evepyomoteitan ko to pevos “Extractor” ko yivovrol dtobéoipeg
01 EVTIOAEC IOV apopovy TV ene&epyacio Tov Pivteo.

H evioly “Get Shape” amopovovelr éva kopé tov Pivieo kot gpopuolel tovg
aAyop1lBHovg TOV ¥PNCILOTOOVVTAL Yo TNV eEaymyn Tov oynpatos. H “Enable Auto
Shape View” exteAel T1g 1016¢ evépyeleg 0mmg n “Get Shape” oAld avtouaTo OVA
devtepOrento (OnAadn e&ayel e&nvia meprypapupatoa avé Aertd). Ta meprypdppato
amoBnkevovtar Yo va 30000V 0¢ 16000 GTO GUGTNUO TOV TPOYUATOTOLEL TO EAEYYO
MG OUOWOTNTOG. XTO ayfuo 5.4 mopovoidletanr €va mapddetypo tng evioing “Get
Shape”. %10 mdve opiotepd mAaiclo Tov mapabipov eugavifovior mAnpogopieg

OYETIKEC e To Pivieo. 1o TAaio10 Thve SeE18 TPAYLATOTOLEITOL 1] AVATOPAYMYT] TOV
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Bivteo. Zto mhaiclo kdtw apiotepd gppaviletal o kopé and To onoio Ha TpokHEL TO

TEPlYPOUUO. TOV OYNUOTOC Kot TEAOG O6TO mAaiclo kdatw Oefid eueoviletar To

TEPLYPOALLLLOL TOV GYNLOLTOG.

Video Shape Extractor
File Extractor Help

2Zynuo 5.4 — [opadsiyuo eCoywync oynuatoc amxo kopé voc Pivieo.

H evton “Calculate Similarity” onpovpyel éva apyeio XML (dioza 4.1) pe 1ig

GUVTETOYLEVEG TMOV ONUEIOV omd TA OMOld OTOTEAOVVIOL TO TEPLYPAULOTO TTOV
g€ayovtol amd TNV EIKOVO — EPMOTNON KoL TO. KOPE TOL Pivteo. XN cvvEyelo KoAgitot
TO_EPYOAEID AVAKTNOMG KOl EMIOTPEPEL TAL OMOTEAECUATO GE piot AloTo OTMC poiveTal
010 oynua 5.5. Kévovrag click mdve cg éva amd to amoteAéopota mov eppavifoviol
o™ AloTo, 610 TAOIC10 avamapoy®yNS Tov Pivieo epeavi(eTal T0 GVYKEKPUEVO KOpE

oo To omoio Bynke To TMEPTYPOULO. XTO TAAIGIO TOV TEPLYPAUIOTOC Ep@avileTon Kot

TO TEPTYPOLLLLOL.
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H evtod “Clear Shapes” adeldlet ™ pviun and o meptyplpupote wov £xouv

eEayei péypt otryung pe okomd vo. tpaypotonombel véo meipaio.

File Extractor Help

Shape 0: Match (1 of 1).
Shape 13 : Match (0.855304 of 1).
hape 9 : Match (0.831122 of 1).

2ynuo 5.5 — Hopaderyua leitovpyiog tne epapuoyic.

5.3 lleypopotikg AToTEAEGRATO
YV mopaypa@o ovT] Topovoldloviol HEPIKE TEWPOUNTIKG OTOTEAEGHOTO
eCaymyng oyfUoTog omd €KOveG kol Pivieo HE ¥pNoN TOL GLOTNUATOG TOV

avantoynke. Emiong omv  zmapdypago 5.3.3 mapovoidlovrolr  mopodeiypuoto

avaKTNoNG He faocn T oynUoTIK TANpopopia Tov eENyon.
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5.3.1 AnoteAéopata eE0ymYNG OYNUOTOC OO EIKOVEG

Object Outline

Object Outline

FIBX
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Object Outling

Object Outline
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Object Outling

Object Outline

Object Outling

FEX

EEX

FEX
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5.3.2 Anoteléopata eEaymyng oynpotog ond Pivieo
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5.3.3 AnoteAéopata ovaktmong Pivteo

Hapadsrypa 1

|- 3]

B Resulis

Shape 0: Match (1 of 1).
Shape 3 : Match (0.784254 of 1).
Shape 4 : Match (0.726891 of 1).
Shape 2 : Match (0.725734 of 1).

hape 7 : Match (0.710828 of 1).

ZTYUIOTOTTO KOTA THY EKTEAETN THS EQOPUOVIC.

__

Shapel — Match 78%.
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Shapel — Match 73 %.

opdosrypo 2

__ Object Outline

ideo Shape Extractor
File Extractor Help

[Shape 0 : Match (1 of 1).
[Shape 1: Match (0.851761 of 1).
Shape 6 : Match (0.758466 of 1),

2TIYUIOTOTTO KOTG THY EKTEAETN THS EQOPUOVIC.
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Shapel — Match 85%.

Shape2 — Match 76%.
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YOUTEPAOCUOTO — TPOOTTIKES

O «Oplog 6TdY0G TG EPYAGIiag AVTAG NTaV 1 avalNTNon €VOG OMOTEAEGLOTIKOD
TPOTOL e&aymYNG OYNUATIKNG TANpoQopiag amd Pivieo, kabmg kor 1 HEAETN TV
VROPYOVTIOV CLGTIUATOV AVAKTNoNG PivTeo.

Melet@vtag o€ TPOT QAo TIg TOAVES TEYXVIKES eEaymyng oynuatog omd PBivieo,
€0KOAO UTOPEL VO CLUUTEPAVEL KOVELG TG PPIioKETOL AVTIUETMTOG UE £V AVTIKEILEVO
TO Om0l0 MEAETATOL €0 KOl OPKETA ¥POVIO KOL TO OmOio dev €xel axoOpo AvOel
amotelecpaTiKd yio kb duvartn mepintwon. Emiong mapammpaviog TG LELOVOUEVES
TEPMTMOGELS TPOKVATEL EVOL AKOUO CUUTEPOUCUA, TOC 1 EE0YWOYN TOV GYNUATOS KOl
TOV YOPAKINPIOTIKOV YVOPIOHATOV omtd pia eikova 1 va Pivteo sivor pio peydin
TPOKANGT Kabdg Tar TpofAnpaTe Tov avalntovv pio GYETIKN Ao glvan anepldpioTa.
Evdewtucd umopel vo avapépel kavelg epaployEs oty Ipikn, ot frounyovia, o
ovotuata GIS oAAd axopo Kor oTic KaOnUEPIVES LANPESIEG TOV YPNOUYLOTOIOVV
YPNOTES TOL ALOBIKTVOV.

21 ovvérela avalnTdvTag Kol oveADOVTOG HEPIKA amd TO, VITAPYOVTO GLCTNLOTA
OVAKTNONG €IKOVAG Kol PIvieo omodelkvhETOL Kol TAAL 1 avAykn yio. Tn onpiovpyio
ovotNUdtov mov o pmopolV Vo KOADYOUV £va €VPLTEPO (ACHA TPOPANUATOV

OVOKTNOTG.
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To ovomuo mov avartuyBnke oto TAaicla TG €pyaciog OVTHG, KOADTTEL &va
UEPOG TOV TPOPApaTOg TG avakTnong Bivieo kavomomtikd. Mapoio avtd apKeETES
elvar o1 Beltivoelg — emextdoelc mov Oo pumopoVoE KAVEIS VO EVOOUATMOEL GTO
ovotnUa ovtd Kot agopobv dvo pépn. Ocov agopd To TPOTO. PEPOG, OTMG EYEL
avapepBel TponyoLHEVMG, 1 KOPLOL TEXVIKY OV Ypnoipomombnke yio v e&oywyn
oV oyNpatog Paciletan ot YpopATIK) TANPOPOpic. Ao umopovoay EVOEYOLEVMS VO
YLPNOILOTONO0VV Kol GALEG TEYVIKEG GE GUVIVAGUO WE OVTH £TOL MGTE VO TPOKVYOLV
KaAvTEpa amoteAéopata. To dVOKOAD KOUUATL 6€ oLTO TO onueio givor ot LYNAEG
OTOTAOES o€ VTOAOYIOTIKN 1oyd (Aoapfdavoviag vadym mog évo peydio. Bivteo
VYNNG avaAvong gival £vog LeEYOAOC OYKOG TANPOPOPTLoG):

Mio. devtepm eméktacn mov Bo umopovoe va yivel 6 ovTd TO GVOTNUO. Eival va
a&lomombel ko1 0 MYo¢ kol M Kivnom, mov eivar 600 Pacikd YopUKTNPIGTIKY

YVOPIicUaTo ToL PIVTEO Kot UTOPOVV VO TPOGPEPOVV TOADTIUN TATPOPOPI.
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IHAPAPTHMA

A. Java Documentation

makourou.vsx.algorithms

Class Convolution

java.lang.Object
L—makourou.vsx.algorithms.Convolution

public class Convolution
extends java.lang.Object

This class performs the convolution operation. The image is convolved with a
standard kernel in order to perform the mean filter.

Since:
1.0

Constructor Summary

Convolution (java.awt.image.BufferedImage input)
The constructor of the class.

Method Summary

java.awt.image.BufferedImage getOutput ()
Returns the output image.

void |process()
This method performs image convolution

with a stadard kernel in order to apply the mean
filter on source image.

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll,
toString, wait, wait, wait

Constructor Detail
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Convolution

public Convolution (java.awt.image.BufferedImage input)
The constructor of the class. It is used to set the input image.
Parameters:
input - the input image

Method Detail

process

public void process/()
This method performs image convolution with a standard kernel in order to
apply the mean filter on source image.

getOutput

public java.awt.image.BufferedImage getOutput ()
Returns the output image.
Returns:
the image after the convolution.

makourou.vsx.tools

Class ImageComp

java.lang.Object
(I java.awt .Component
L makourou.vsx.tools. ImageComp
All Implemented Interfaces:
java.awt.image.ImageQObserver, java.awt.MenuContainer, java.io.Serializable

public class. ImageComp
extends java.awt.Component

An object to store an image component.

Since:
1.0
See Also:
Serialized Form

Nested Class Summary

Nested classes/interfaces inherited from class java.awt.Component
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java.awt.Component .AccessibleAWTComponent,
java.awt.Component.BaselineResizeBehavior,
java.awt.Component.BltBufferStrategy,
java.awt.Component.FlipBufferStrategy

Field Summary

static long | serialVersionUID

Fields inherited from class java.awt.Component

BOTTOM_ALIGNMENT, CENTER_ALIGNMENT, LEFT_ALIGNMENT, RIGHT_ALIGNMENT,
TOP_ALIGNMENT

Fields inherited from interface java.awt.image.ImageObserver
ABORT, ALLBITS, ERROR, FRAMEBITS, HEIGHT, PROPERTIES, SOMEBITS, WIDTH

Constructor Summary

ImageComp (java.awt.image.BufferedImage img)
Creates new instance of the class

Method Summary

java.awt.Dimension /getPreferredSize ()

void paint (java.awt.Graphics g)

Methods inherited from class java.awt.Component

action, add, addComponentListener, addFocusListener,
addHierarchyBoundsListener, addHierarchyListener,
addInputMethodListener, addKeyListener, addMouselistener,
addMouseMotionListener, addMouseWheellListener, addNotify,
addPropertyChangelListener, addPropertyChangelistener,
applyComponentOrientation, areFocusTraversalKeysSet, bounds,
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checkImage, checkImage, coalesceEvents, contains, contains,
createlmage, createlmage, createVolatileImage, createVolatilelImage,
deliverEvent, disable, disableEvents, dispatchEvent, doLayout,
enable, enable, enableEvents, enableInputMethods, firePropertyChange,
firePropertyChange, firePropertyChange, firePropertyChange,
firePropertyChange, firePropertyChange, firePropertyChange,
firePropertyChange, firePropertyChange, getAccessibleContext,
getAlignmentX, getAlignmentY, getBackground, getBaseline,
getBaselineResizeBehavior, getBounds, getBounds, getColorModel,
getComponentAt, getComponentAt, getComponentListeners,
getComponentOrientation, getCursor, getDropTarget,
getFocusCycleRootAncestor, getFocusListeners, getFocusTraversalKeys,
getFocusTraversalKeysEnabled, getFont, getFontMetrics, getForeground,
getGraphics, getGraphicsConfiguration, getHeight,
getHierarchyBoundsListeners, getHierarchylListeners, getIgnoreRepaint,
getInputContext, getInputMethodListeners, getInputMethodRequests,
getKeyListeners, getListeners, getLocale, getlLocation, getLocation,
getLocationOnScreen, getMaximumSize, getMinimumSize,
getMouselisteners, getMouseMotionListeners, getMousePosition,
getMouseWheellisteners, getName, getParent, getPeer,
getPropertyChangelListeners, getPropertyChangelisteners, getSize,
getSize, getToolkit, getTreelock, getWidth, getX, getY, gotFocus,
handleEvent, hasFocus, hide, imageUpdate, inside, invalidate,
isBackgroundSet, isCursorSet, isDisplayable, isDoubleBuffered,
isEnabled, isFocusable, isFocusCycleRoot, isFocusOwner,
isFocusTraversable, isFontSet, isForegroundSet, isLightweight,
isMaximumSizeSet, isMinimumSizeSet, isOpaque, isPreferredSizeSet,
isShowing, isValid, isVisible, keyDown, keyUp, layout, list, list,
list, 1list, list, locate, location, lostFocus, minimumSize,
mouseDown, mouseDrag, mouseEnter, mouseExit, mouseMove, mouseUp,
move, nextFocus, paintAll, paramString, postEvent, preferredSize,
preparelmage, preparelmage, print, printAll, processComponentEvent,
processEvent, processFocusEvent, processHierarchyBoundsEvent,
processHierarchyEvent, processInputMethodEvent, processKeyEvent,
processMouseEvent, processMouseMotionEvent, processMouseWheelEvent,
remove, removeComponentlListener, removeFocusListener,
removeHierarchyBoundsListener, removeHierarchyListener,
removelInputMethodListener, removeKeyListener, removeMouselListener,
removeMouseMotionListener, removeMouseWheellistener, removeNotify,
removePropertyChangelistener, removePropertyChangelistener, repaint,
repaint, repaint, repaint, requestFocus, requestFocus,
requestFocusInWindow, requestFocusInWindow, reshape, resize, resize,
setBackground, setBounds, setBounds, setComponentOrientation,
setCursor, setDropTarget, setEnabled, setFocusable,
setFocusTraversalKeys, setFocusTraversalKeysEnabled, setFont,
setForeground, setIgnoreRepaint, setLocale, setLocation, setLocation,
setMaximumSize, setMinimumSize, setName, setPreferredSize, setSize,
setSize, setVisible, show, show, size, toString, transferFocus,
transferFocusBackward, transferFocusUpCycle, update, validate

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll, wait,
wait, wait
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Field Detail

serialVersionUID

public static final long serialVersionUID

See Also:
Constant Field Values

Constructor Detail

ImageComp

public ImageComp (java.awt.image.BufferedImage img)
Creates new instance of the class
Parameters:
img - A buffered image that will be painted into the component.

Method Detail

getPreferredSize

public java.awt.Dimension getPreferredSize ()
Overrides:
getPreferredSize in class java.awt.Component

paint

public void paint(java.awt.Graphics g)
Overrides:
paint in class java.awt.Component

makourou.vsx.tools

Class ImageSplitPane

java.lang.Object
java.awt.Component
L—java.awt.Container
L—javax.swing.JComponent
javax.swing.JPanel
makourou.vsx.tools.ImageSplitPane
All Implemented Interfaces:
java.awt.image.ImageObserver, java.awt.MenuContainer, java.io.Serializable,
javax.accessibility.Accessible

public class ImageSplitPane
extends javax.swing.JPanel
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ImageSplitPane used to display two images in a split pane.

Since:
1.0
See Also:
Serialized Form

Nested Class Summary

Nested classes/interfaces inherited from class javax.swing.JPanel

javax.swing.JPanel.AccessibleJPanel

Nested classes/interfaces inherited from class javax.swing.JComponent

javax.swing.JComponent .AccessibleJComponent

Nested classes/interfaces inherited from class java.awt.Container

java.awt.Container.AccessibleAWTContainer

Nested classes/interfaces inherited from class java.awt.Component

java.awt.Component .AccessibleAWTComponent,
java.awt.Component.BaselineResizeBehavior,
java.awt.Component.BltBufferStrategy,
java.awt.Component .FlipBufferStrategy

Field Summary

static long serialVersionUID

Fields inherited from class javax.swing.JComponent

accessibleContext, listenerList, TOOL_TIP_TEXT_ KEY, ui,
UNDEFINED_CONDITION, WHEN_ANCESTOR_OF_FOCUSED_COMPONENT,
WHEN_FOCUSED, WHEN_IN_FOCUSED_WINDOW
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Fields inherited from class java.awt.Component

BOTTOM_ALIGNMENT, CENTER_ALIGNMENT, LEFT_ALIGNMENT, RIGHT_ALIGNMENT,
TOP_ALIGNMENT

Fields inherited from interface java.awt.image.ImageObserver

ABORT, ALLBITS, ERROR, FRAMEBITS, HEIGHT, PROPERTIES, SOMEBITS, WIDTH

Constructor Summary

ImageSplitPane (java.awt.image.BufferedImage imagel,
java.awt.image.BufferedImage image2)
The constructor of the class.

Method Summary

javax.swing.JSplitPane getSplitPane()
This method is used to return the split pane with
the images.

Methods inherited from class javax.swing.JPanel

getAccessibleContext, getUI, getUIClassID, paramString, setUI,
updateUI

Methods inherited from class javax.swing.JComponent

addAncestorListener, addNotify, addVetoableChangelistener,
computeVisibleRect, contains, createToolTip, disable, enable,
firePropertyChange, firePropertyChange, firePropertyChange,
fireVetoableChange, getActionForKeyStroke, getActionMap,
getAlignmentX, getAlignmentY, getAncestorListeners, getAutoscrolls,
getBaseline, getBaselineResizeBehavior, getBorder, getBounds,
getClientProperty, getComponentGraphics, getComponentPopupMenu,
getConditionForKeyStroke, getDebugGraphicsOptions, getDefaultLocale,
getFontMetrics, getGraphics, getHeight, getInheritsPopupMenu,
getInputMap, getInputMap, getInputVerifier, getlInsets, getlnsets,
getListeners, getLocation, getMaximumSize, getMinimumSize,
getNextFocusableComponent, getPopuplLocation, getPreferredSize,
getRegisteredKeyStrokes, getRootPane, getSize, getToolTipLocation,
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getToolTipText, getToolTipText, getToplLevelAncestor,
getTransferHandler, getVerifyInputWhenFocusTarget,
getVetoableChangelisteners, getVisibleRect, getWidth, getX, getY,
grabFocus, isDoubleBuffered, isLightweightComponent, isManagingFocus,
isOpaque, isOptimizedDrawingEnabled, isPaintingForPrint,
isPaintingTile, isRequestFocusEnabled, isValidateRoot, paint,
paintBorder, paintChildren, paintComponent, paintImmediately,
paintImmediately, print, printAll, printBorder, printChildren,
printComponent, processComponentKeyEvent, processKeyBinding,
processKeyEvent, processMouseEvent, processMouseMotionEvent,
putClientProperty, registerKeyboardAction, registerKeyboardAction,
removeAncestorListener, removeNotify, removeVetoableChangelListener,
repaint, repaint, requestDefaultFocus, requestFocus, requestFocus,
requestFocusInWindow, requestFocusInWindow, resetKeyboardActions,
reshape, revalidate, scrollRectToVisible, setActionMap,
setAlignmentX, setAlignmentY, setAutoscrolls, setBackground,
setBorder, setComponentPopupMenu, setDebugGraphicsOptions,
setDefaultLocale, setDoubleBuffered, setEnabled,
setFocusTraversalKeys, setFont, setForeground, setInheritsPopupMenu,
setInputMap, setInputVerifier, setMaximumSize, setMinimumSize,
setNextFocusableComponent, setOpaque, setPreferredSize,
setRequestFocusEnabled, setToolTipText, setTransferHandler, setUI,
setVerifyInputWhenFocusTarget, setVisible, unregisterKeyboardAction,
update

Methods inherited from class java.awt.Container

add, add, add, add, add, addContainerListener, addImpl,
addPropertyChangelistener, addPropertyChangelistener,
applyComponentOrientation, areFocusTraversalKeysSet, countComponents,
deliverEvent, doLayout, findComponentAt, findComponentAt,
getComponent, getComponentAt, getComponentAt, getComponentCount,
getComponents, getComponentZOrder, getContainerListeners,
getFocusTraversalKeys, getFocusTraversalPolicy, getLayout,
getMousePosition, insets, invalidate, isAncestorOf, isFocusCycleRoot,
isFocusCycleRoot, isFocusTraversalPolicyProvider,
isFocusTraversalPolicySet, layout, list, list, locate, minimumSize,
paintComponents, preferredSize, printComponents,
processContainerEvent, processEvent, remove, remove, removeAll,
removeContainerListener, setComponentZOrder, setFocusCycleRoot,
setFocusTraversalPolicy, setFocusTraversalPolicyProvider, setLayout,
transferFocusBackward, transferFocusDownCycle, validate, validateTree

Methods inherited from class java.awt.Component

action, add, addComponentListener, addFocusListener,
addHierarchyBoundsListener, addHierarchylListener,
addInputMethodListener, addKeyListener, addMouselistener,
addMouseMotionListener, addMouseWheellistener, bounds, checkImage,
checkImage, coalesceEvents, contains, createlImage, createlmage,
createVolatileImage, createVolatileImage, disableEvents,
dispatchEvent, enable, enableEvents, enablelnputMethods,
firePropertyChange, firePropertyChange, firePropertyChange,
firePropertyChange, firePropertyChange, firePropertyChange,
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getBackground, getBounds, getColorModel, getComponentListeners,
getComponentOrientation, getCursor, getDropTarget,
getFocusCycleRootAncestor, getFocusListeners,
getFocusTraversalKeysEnabled, getFont, getForeground,
getGraphicsConfiguration, getHierarchyBoundsListeners,
getHierarchylListeners, getIgnoreRepaint, getInputContext,
getInputMethodListeners, getInputMethodRequests, getKeyListeners,
getLocale, getLocation, getLocationOnScreen, getMouselisteners,
getMouseMotionListeners, getMousePosition, getMouseWheellisteners,
getName, getParent, getPeer, getPropertyChangelisteners,
getPropertyChangelListeners, getSize, getToolkit, getTreelock,
gotFocus, handleEvent, hasFocus, hide, imageUpdate, inside,
isBackgroundSet, isCursorSet, isDisplayable, isEnabled, isFocusable,
isFocusOwner, isFocusTraversable, isFontSet, isForegroundSet,
isLightweight, isMaximumSizeSet, isMinimumSizeSet,
isPreferredSizeSet, isShowing, isValid, isVisible, keyDown, keyUp,
list, 1list, list, location, lostFocus, mouseDown, mouseDrag,
mouseEnter, mouseExit, mouseMove, mouseUp, move, nextFocus, paintAll,
postEvent, preparelmage, preparelmage, processComponentEvent,
processFocusEvent, processHierarchyBoundsEvent,
processHierarchyEvent, processInputMethodEvent,
processMouseWheelEvent, remove, removeComponentListener,
removeFocusListener, removeHierarchyBoundsListener,
removeHierarchyListener, removelInputMethodListener,
removeKeyListener, removeMouselistener, removeMouseMotionListener,
removeMouseWheellListener, removePropertyChangelistener,
removePropertyChangelistener, repaint, repaint, repaint, resize,
resize, setBounds, setBounds, setComponentOrientation, setCursor,
setDropTarget, setFocusable, setFocusTraversalKeysEnabled,
setIgnoreRepaint, setlLocale, setLocation, setLocation, setName,
setSize, setSize, show, show, size, toString, transferFocus,
transferFocusUpCycle

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll, wait,
wait, wait

Field Detail

serialVersionUID

public static final long serialVersionUID

See Also:
Constant Field Values

Constructor Detail

ImageSplitPane

public ImageSplitPane(java.awt.image.BufferedImage imagel,
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java.awt.image.BufferedImage image2)
The constructor of the class. Gets as input two buffered images.
Parameters:
imagel -
image2 -

Method Detail

getSplitPane

public javax.swing.JSplitPane getSplitPane/()
This method is used to return the split pane with the images.
Returns:
a split pane.

makourou.vsx.algorithms

Class KMeansClustering

java.lang.Object
makourou.vsx.algorithms.KMeansClustering

public class KMeansClustering
extends java.lang.Object

This class implements the K-Means Clustering algorithm.

Since:
1.0

Constructor Summary

KMeansClustering(java.awt.image.BufferedImage input)
The constructor of the class.

Method Summary

java.awt.image.BufferedImage getOutput ()
Returns the output image.

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll,

toString, wait, wait, wait
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Constructor Detail

KMeansClustering

public KMeansClustering(java.awt.image.BufferedImage input)
The constructor of the class. Sets the input image.
Parameters:
input - the input image.

Method Detail

getOutput

public java.awt.image.BufferedImage getOutput ()
Returns the output image.
Returns:
the image after the processing.

makourou.vsx.tools

Class MediaPanel

java.lang.Object
java.awt .Component
L—java.awt.Container
L—javax.swing.JComponent
javax.swing.JPanel
makourou.vsx.tools.MediaPanel
All Implemented Interfaces:
java.awt.image.ImageObserver, java.awt.MenuContainer, java.io.Serializable,
javax.accessibility.Accessible, javax.media.ControllerListener

public class MediaPanel
extends javax.swing.JPanel
implements javax.media.ControllerListener

The MediaPanel classis used to create a new Player object. The player added onto
a JPanel. A FrameGrabbingControl used to take screenshots from the player and a
FramePositioningControl used to set video stream to a spesific frame.

Since:
1.0
See Also:
Serialized Form

Nested Class Summary
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Nested classes/interfaces inherited from class javax.swing.JPanel

javax.swing.JPanel.AccessibleJPanel

Nested classes/interfaces inherited from class javax.swing.JComponent

javax.swing.JComponent .AccessibleJComponent

Nested classes/interfaces inherited from class java.awt.Container

java.awt.Container.AccessibleAWTContainer

Nested classes/interfaces inherited from class java.awt.Component

java.awt.Component .AccessibleAWTComponent,
java.awt.Component .BaselineResizeBehavior,
java.awt.Component.BltBufferStrategy,
java.awt.Component .FlipBufferStrategy

Field Summary

static long serialVersionUID

Fields inherited from class javax.swing.JComponent

accessibleContext, listenerList, TOOL_TIP_TEXT_KEY, ui,
UNDEFINED_CONDITION, WHEN_ANCESTOR_OF_FOCUSED_COMPONENT,
WHEN_FOCUSED, WHEN_IN_FOCUSED_WINDOW

Fields inherited from class java.awt.Component

BOTTOM_ALIGNMENT, CENTER_ALIGNMENT, LEFT_ALIGNMENT, RIGHT_ALIGNMENT,

TOP_ALIGNMENT
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Fields inherited from interface java.awt.image.ImageObserver
ABORT, ALLBITS, ERROR, FRAMEBITS, HEIGHT, PROPERTIES, SOMEBITS, WIDTH

Constructor Summary

MediaPanel (java.net.URL mediaURL)
Creates new media panel.

Method Summary

void controllerUpdate (javax.media.ControllerEvent evt)
This method is called when an event is generated.

VideoFrame getFrame ()
Grab a frame from the video.

static void setFrame (int frameNumber)
Sets the video stream to a spesific frame.

boolean stopPlayer ()
Stops the player.

Methods inherited from class javax.swing.JPanel

getAccessibleContext, getUI, getUIClassID, paramString, setUI,
updateUI

Methods inherited from class javax.swing.JComponent

addAncestorListener, addNotify, addVetoableChangelistener,
computeVisibleRect, contains, createToolTip, disable, enable,
firePropertyChange, firePropertyChange, firePropertyChange,
fireVetoableChange, getActionForKeyStroke, getActionMap,
getAlignmentX, getAlignmentY, getAncestorListeners, getAutoscrolls,
getBaseline, getBaselineResizeBehavior, getBorder, getBounds,
getClientProperty, getComponentGraphics, getComponentPopupMenu,
getConditionForKeyStroke, getDebugGraphicsOptions, getDefaultLocale,
getFontMetrics, getGraphics, getHeight, getInheritsPopupMenu,
getInputMap, getInputMap, getInputVerifier, getlInsets, getlnsets,
getListeners, getLocation, getMaximumSize, getMinimumSize,
getNextFocusableComponent, getPopuplLocation, getPreferredSize,
getRegisteredKeyStrokes, getRootPane, getSize, getToolTipLocation,
getToolTipText, getToolTipText, getTopLevelAncestor,
getTransferHandler, getVerifyInputWhenFocusTarget,
getVetoableChangelListeners, getVisibleRect, getWidth, getX, getY,
grabFocus, isDoubleBuffered, isLightweightComponent, isManagingFocus,

78



isOpaque, isOptimizedDrawingEnabled, isPaintingForPrint,
isPaintingTile, isRequestFocusEnabled, isValidateRoot, paint,
paintBorder, paintChildren, paintComponent, paintImmediately,
paintImmediately, print, printAll, printBorder, printChildren,
printComponent, processComponentKeyEvent, processKeyBinding,
processKeyEvent, processMouseEvent, processMouseMotionEvent,
putClientProperty, registerKeyboardAction, registerKeyboardAction,
removeAncestorListener, removeNotify, removeVetoableChangeListener,
repaint, repaint, requestDefaultFocus, requestFocus, requestFocus,
requestFocusInWindow, requestFocusInWindow, resetKeyboardActions,
reshape, revalidate, scrollRectToVisible, setActionMap,
setAlignmentX, setAlignmentY, setAutoscrolls, setBackground,
setBorder, setComponentPopupMenu, setDebugGraphicsOptions,
setDefaultLocale, setDoubleBuffered, setEnabled,
setFocusTraversalKeys, setFont, setForeground, setInheritsPopupMenu,
setInputMap, setInputVerifier, setMaximumSize, setMinimumSize,
setNextFocusableComponent, setOpaque, setPreferredSize,
setRequestFocusEnabled, setToolTipText, setTransferHandler, setUI,
setVerifyInputWhenFocusTarget, setVisible, unregisterKeyboardAction,
update

Methods inherited from class java.awt.Container

add, add, add, add, add, addContainerlListener, addImpl,
addPropertyChangelistener, addPropertyChangelistener,
applyComponentOrientation, areFocusTraversalKeysSet, countComponents,
deliverEvent, dolLayout, findComponentAt, findComponentAt,
getComponent, getComponentAt, getComponentAt, getComponentCount,
getComponents, getComponentZOrder, getContainerListeners,
getFocusTraversalKeys, getFocusTraversalPolicy, getLayout,
getMousePosition, insets, invalidate, isAncestor0Of, isFocusCycleRoot,
isFocusCycleRoot, isFocusTraversalPolicyProvider,
isFocusTraversalPolicySet, layout, list, list, locate, minimumSize,
paintComponents, preferredSize, printComponents,
processContainerEvent, processEvent, remove, remove, removeAll,
removeContainerListener, setComponentZOrder, setFocusCycleRoot,
setFocusTraversalPolicy, setFocusTraversalPolicyProvider, setLayout,
transferFocusBackward, transferFocusDownCycle, validate, validateTree

Methods inherited from class java.awt.Component

action, add, addComponentListener, addFocusListener,
addHierarchyBoundsListener, addHierarchyListener,
addInputMethodListener, addKeyListener, addMouselistener,
addMouseMotionListener, addMouseWheellListener, bounds, checkImage,
checkImage, coalesceEvents, contains, createlImage, createlmage,
createVolatileImage, createVolatileImage, disableEvents,
dispatchEvent, enable, enableEvents, enablelInputMethods,
firePropertyChange, firePropertyChange, firePropertyChange,
firePropertyChange, firePropertyChange, firePropertyChange,
getBackground, getBounds, getColorModel, getComponentListeners,
getComponentOrientation, getCursor, getDropTarget,
getFocusCycleRootAncestor, getFocusListeners,
getFocusTraversalKeysEnabled, getFont, getForeground,
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getGraphicsConfiguration, getHierarchyBoundsListeners,
getHierarchylListeners, getIgnoreRepaint, getInputContext,
getInputMethodListeners, getInputMethodRequests, getKeylListeners,
getLocale, getLocation, getLocationOnScreen, getMouselisteners,
getMouseMotionListeners, getMousePosition, getMouseWheellListeners,
getName, getParent, getPeer, getPropertyChangelisteners,
getPropertyChangelisteners, getSize, getToolkit, getTreelock,
gotFocus, handleEvent, hasFocus, hide, imageUpdate, inside,
isBackgroundSet, isCursorSet, isDisplayable, isEnabled, isFocusable,
isFocusOwner, isFocusTraversable, isFontSet, isForegroundSet,
isLightweight, isMaximumSizeSet, isMinimumSizeSet,
isPreferredSizeSet, isShowing, isValid, isVisible, keyDown, keyUp,
list, 1list, list, location, lostFocus, mouseDown, mouseDrag,
mouseEnter, mouseExit, mouseMove, mouseUp, move, nextFocus, paintAll,
postEvent, preparelmage, preparelmage, processComponentEvent,
processFocusEvent, processHierarchyBoundsEvent,
processHierarchyEvent, processInputMethodEvent,
processMouseWheelEvent, remove, removeComponentListener,
removeFocusListener, removeHierarchyBoundsListener,
removeHierarchylListener, removelnputMethodListener,
removeKeyListener, removeMouselistener, removeMouseMotionListener,
removeMouseWheellListener, removePropertyChangelistener,
removePropertyChangelistener, repaint, repaint, repaint, resize,
resize, setBounds, setBounds, setComponentOrientation, setCursor,
setDropTarget, setFocusable, setFocusTraversalKeysEnabled,
setIgnoreRepaint, setlLocale, setLocation, setLocation, setName,
setSize, setSize, show, show, size, toString, transferFocus,
transferFocusUpCycle

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll, wait,
wait, wait

Field Detail

serialVersionUID

public static final long serialVersionUID

See Also:
Constant Field Values

Constructor Detail

MediaPanel

public MediaPanel (java.net.URL mediaURL)
Creates new media panel.
Parameters:
mediaURL - media file location.
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Method Detail

controllerUpdate

public void controllerUpdate (javax.media.ControllerEvent evt)
This method is called when an event is generated.
Specified by:
controllerUpdate in interface javax.media.ControllerListener
Parameters:
evt - The event generated.

getFrame

public VideoFrame getFrame ()
Grab a frame from the video. Converts the Buffer object to Image and then to
BufferedImage.
Returns:
the frame as a buffered image

stopPlayer

public boolean stopPlayer()
Stops the player.
Returns:
true

setFrame

public static void setFrame (int frameNumber)
Sets the video stream to a spesific frame.

makourou.vsx.algorithms

Class Morphology

java.lang.Object
L makourou.vsx. algorithms.Morphology

public class Morphology
extends java.lang.Object

This class implements the erosion and dilation operations. These operations can be
applied to binary images.

Since:
1.0
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Constructor Summary
Morphology ()

Method Summary

java.awt.image.BufferedImage PerformDilate(java.awt.image.BufferedImage input)
This method performs the dilate operation.

java.awt.image.BufferedImage PerformErode (java.awt.image.BufferedImage input)
This method performs the erode operation.

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll,
toString, wait, wait, wait

Constructor Detail

Morphology

public Morphology ()

Method Detail

PerformDilate

public java.awt.image.BufferedImage
PerformDilate (java.awt.image.BufferedImage input)

This method performs the dilate operation.
Parameters:

input - the source image

Returns:

the image after dilation

PerformErode

public java.awt.image.BufferedImage
PerformErode (java.awt.image.BufferedImage input)

This method performs the erode operation.
Parameters:
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input - the source image
Returns:
the image after erosion

makourou.vsx.algorithms

Class Objectlsolation

java.lang.Object
L—makourou.vsx.algorithms.ObjectIsolation

public class ObjectIsolation
extends java.lang.Object

This class implements the Object Isolation algorithm. The algorithm is used to choose

the largest object of a binary image and to erase the other smaller objects.

Since:
1.0

Constructor Summary

ObjectIsolation(java.awt.image.BufferedImage input)
The constructor of the class.

Method Summary

java.awt.image.BufferedImage getOutput ()
Returns the output image.

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll,
toString, wait, wait, wait

Constructor Detail

Objectlsolation

public ObjectIsolation(java.awt.image.BufferedImage input)
The constructor of the class. Sets the input image.
Parameters:
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input - the input image.

Method Detail

getOutput

public java.awt.image.BufferedImage getOutput ()
Returns the output image.
Returns:
the image after the processing.

makourou.vsx.algorithms

Class OutlineExtractor

java.lang.Object
makourou.vsx.algorithms.OutlineExtractor

public class OutlineExtractor
extends java.lang.Object

This class implements the Outline Extractor algorithm. The algorithm is used to draw
the outline of a binary image with one object.

Since:
1.0

Constructor Summary

OutlineExtractor(java.awt.image.BufferedImage input)
The constructor of the class.

Method Summary

java.awt.image.BufferedImage getOutput ()
Returns the output image.

java.util.Vector<java.lang.Float> getPoints/()
Returns the points of the outline.

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll,
toString, wait, wait, wait
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Constructor Detail

QOutlineExtractor

public OutlineExtractor (java.awt.image.BufferedImage input)
The constructor of the class. Sets the input image.
Parameters:
input - the input image

Method Detail

getPoints

public java.util.Vector<java.lang.Float> getPoints()
Returns the points of the outline.
Returns:
outline points.

getOutput

public java.awt.image.BufferedImage getOutput ()
Returns the output image.
Returns:
the image after the processing.

makourou.vsx.tools

Class ResultsFrame

java.lang.Object
L—java.awt.Component
L—java.awt.Container
L—java.awt.window
L—java.awt.Frame
L—javax.swing.JFrame
makourou.vsx.tools.ResultsFrame
All Implemented Interfaces:
java.awt.image.ImageQObserver, java.awt.MenuContainer, java.io.Serializable,
javax.accessibility.Accessible, javax.swing.RootPaneContainer,
javax.swing. WindowConstants

public class ResultsFrame
extends javax.swing.JFrame

The ResultsFrame is used to display the similarity results. The results displayed in a
JList.

Since:
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1.0
See Also:
Serialized Form

Nested Class Summary

Nested classes/interfaces inherited from class javax.swing.JFrame

javax.swing.JFrame.AccessibleJFrame

Nested classes/interfaces inherited from class java.awt.Frame

java.awt.Frame.AccessibleAWTFrame

Nested classes/interfaces inherited from class java.awt.Window

java.awt.Window.AccessibleAWTWindow

Nested classes/interfaces inherited from class java.awt.Container

java.awt.Container.AccessibleAWTContainer

Nested classes/interfaces inherited from class java.awt.Component

java.awt.Component .AccessibleAWTComponent,
java.awt.Component .BaselineResizeBehavior,
java.awt.Component .BltBufferStrateqgy,
java.awt.Component.FlipBufferStrategy

Field Summary

static long | serialVersionUID

Fields inherited from class javax.swing.JFrame

86



accessibleContext, EXIT_ON_CLOSE, rootPane, rootPaneCheckingEnabled

Fields inherited from class java.awt.Frame

CROSSHAIR_CURSOR, DEFAULT_CURSOR, E_RESIZE_CURSOR, HAND_CURSOR,
ICONIFIED, MAXIMIZED_BOTH, MAXIMIZED_HORIZ, MAXIMIZED_VERT,
MOVE_CURSOR, N_RESIZE_CURSOR, NE_RESIZE_CURSOR, NORMAL,
NW_RESIZE_CURSOR, S_RESIZE_CURSOR, SE_RESIZE_CURSOR,
SW_RESIZE_CURSOR, TEXT_CURSOR, W_RESIZE_CURSOR, WAIT_CURSOR

Fields inherited from class java.awt.Component

BOTTOM_ALIGNMENT, CENTER_ALIGNMENT, LEFT_ALIGNMENT, RIGHT_ALIGNMENT,
TOP_ALIGNMENT

Fields inherited from interface javax.swing. WindowConstants
DISPOSE_ON_CLOSE, DO_NOTHING_ON_CLOSE, HIDE_ON_CLOSE

Fields inherited from interface java.awt.image.ImageObserver
ABORT, ALLBITS, ERROR, FRAMEBITS, HEIGHT, PROPERTIES, SOMEBITS, WIDTH

Constructor Summary

ResultsFrame ()
Creates new form ResultsFrame

Method Summary

void setResults(java.lang.String[] results)
This method is called to set similarity results into results list.

Methods inherited from class javax.swing.JFrame

addImpl, createRootPane, frameInit, getAccessibleContext,
getContentPane, getDefaultCloseOperation, getGlassPane, getGraphics,
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getJMenuBar, getlayeredPane, getRootPane, getTransferHandler,
isDefaultLookAndFeelDecorated, isRootPaneCheckingEnabled,
paramString, processWindowEvent, remove, repaint, setContentPane,
setDefaultCloseOperation, setDefaultLookAndFeelDecorated,
setGlassPane, setIconImage, setJMenuBar, setlayeredPane, setlayout,
setRootPane, setRootPaneCheckingEnabled, setTransferHandler, update

Methods inherited from class java.awt.Frame

addNotify, getCursorType, getExtendedState, getFrames, getIconlImage,
getMaximizedBounds, getMenuBar, getState, getTitle, isResizable,
isUndecorated, remove, removeNotify, setCursor, setExtendedState,
setMaximizedBounds, setMenuBar, setResizable, setState, setTitle,
setUndecorated

Methods inherited from class java.awt.Window

addPropertyChangelistener, addPropertyChangelistener,
addWindowFocusListener, addWindowListener, addWindowStatelListener,
applyResourceBundle, applyResourceBundle, createBufferStrategy,
createBufferStrategy, dispose, getBufferStrategy,
getFocusableWindowState, getFocusCycleRootAncestor, getFocusOwner,
getFocusTraversalKeys, getGraphicsConfiguration, getIconImages,
getInputContext, getListeners, getLocale, getModalExclusionType,
getMostRecentFocusOwner, getOwnedWindows, getOwner,
getOwnerlessWindows, getToolkit, getWarningString,
getWindowFocusListeners, getWindowListeners, getWindows,
getWindowStatelListeners, hide, isActive, isAlwaysOnTop,
isAlwaysOnTopSupported, isFocusableWindow, isFocusCycleRoot,
isFocused, isLocationByPlatform, isShowing, pack, postEvent,
processEvent, processWindowFocusEvent, processWindowStateEvent,
removeWindowFocusListener, removeWindowListener,
removeWindowStateListener, reshape, setAlwaysOnTop, setBounds,
setBounds, setCursor, setFocusableWindowState, setFocusCycleRoot,
setIconImages, setLocationByPlatform, setLocationRelativeTo,
setMinimumSize, setModalExclusionType, setSize, setSize, setVisible,
show, toBack, toFront

Methods inherited from class java.awt.Container

add, add, add, add, add, addContainerListener,
applyComponentOrientation, areFocusTraversalKeysSet, countComponents,
deliverEvent, dolLayout, findComponentAt, findComponentAt,
getAlignmentX, getAlignmentY, getComponent, getComponentAt,
getComponentAt, getComponentCount, getComponents, getComponentzZOrder,
getContainerListeners, getFocusTraversalPolicy, getlInsets, getLayout,
getMaximumSize, getMinimumSize, getMousePosition, getPreferredSize,
insets, invalidate, isAncestorOf, isFocusCycleRoot,
isFocusTraversalPolicyProvider, isFocusTraversalPolicySet, layout,
list, list, locate, minimumSize, paint, paintComponents,
preferredSize, print, printComponents, processContainerEvent, remove,
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removeAll, removeContainerListener, setComponentZOrder,
setFocusTraversalKeys, setFocusTraversalPolicy,
setFocusTraversalPolicyProvider, setFont, transferFocusBackward,
transferFocusDownCycle, validate, validateTree

Methods inherited from class java.awt.Component

action, add, addComponentListener, addFocusListener,
addHierarchyBoundsListener, addHierarchyListener,
addInputMethodListener, addKeyListener, addMouselistener,
addMouseMotionListener, addMouseWheellListener, bounds, checkImage,
checkImage, coalesceEvents, contains, contains, createlImage,
createlmage, createVolatileImage, createVolatileImage, disable,
disableEvents, dispatchEvent, enable, enable, enableEvents,
enableInputMethods, firePropertyChange, firePropertyChange,
firePropertyChange, firePropertyChange, firePropertyChange,
firePropertyChange, firePropertyChange, firePropertyChange,
firePropertyChange, getBackground, getBaseline,
getBaselineResizeBehavior, getBounds, getBounds, getColorModel,
getComponentListeners, getComponentOrientation, getCursor,
getDropTarget, getFocuslListeners, getFocusTraversalKeysEnabled,
getFont, getFontMetrics, getForeground, getHeight,
getHierarchyBoundsListeners, getHierarchylListeners, getIgnoreRepaint,
getInputMethodListeners, getInputMethodRequests, getKeyListeners,
getLocation, getLocation, getLocationOnScreen, getMouselListeners,
getMouseMotionListeners, getMousePosition, getMouseWheellListeners,
getName, getParent, getPeer, getPropertyChangelisteners,
getPropertyChangelListeners, getSize, getSize, getTreelLock, getWidth,
getX, getY, gotFocus, handleEvent, hasFocus, imageUpdate, inside,
isBackgroundSet, isCursorSet, isDisplayable, isDoubleBuffered,
isEnabled, isFocusable, isFocusOwner, isFocusTraversable, isFontSet,
isForegroundSet, isLightweight, isMaximumSizeSet, isMinimumSizeSet,
isOpaque, isPreferredSizeSet, isValid, isVisible, keyDown, keyUp,
list, 1list, list, location, lostFocus, mouseDown, mouseDrag,
mouseEnter, mouseExit, mouseMove, mouseUp, move, nextFocus, paintAll,
prepareImage, preparelmage, printAll, processComponentEvent,
processFocusEvent, processHierarchyBoundsEvent,
processHierarchyEvent, processInputMethodEvent, processKeyEvent,
processMouseEvent, processMouseMotionEvent, processMouseWheelEvent,
removeComponentListener, removeFocusListener,
removeHierarchyBoundsListener, removeHierarchylListener,
removelInputMethodListener, removeKeyListener, removeMouselListener,
removeMouseMotionListener, removeMouseWheellListener,
removePropertyChangelistener, removePropertyChangelListener, repaint,
repaint, repaint, requestFocus, requestFocus, requestFocusInWindow,
requestFocusInWindow, resize, resize, setBackground,
setComponentOrientation, setDropTarget, setEnabled, setFocusable,
setFocusTraversalKeysEnabled, setForeground, setIgnoreRepaint,
setLocale, setLocation, setLocation, setMaximumSize, setName,
setPreferredSize, show, size, toString, transferFocus,
transferFocusUpCycle

Methods inherited from class java.lang.Object
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clone, equals, finalize, getClass, hashCode, notify, notifyAll, wait,
wait, wait

Methods inherited from interface java.awt.MenuContainer

getFont, postEvent

Field Detail

serialVersionUID

public static final long serialVersionUID

See Also:
Constant Field Values

Constructor Detail

ResultsFrame

public ResultsFrame ()
Creates new form ResultsFrame

Method Detail

setResults

public void setResults(java.lang.String[] results)
This method is called to set similarity results into results list.
Parameters:

results -

makourou.vsx

Class TestAlgorithms

java.lang.Object
makourou.vsx.TestAlgorithms

public class TestAlgorithms
extends java.lang.Object

This method executes the algorithms which are used to export the outline and returns

the results in each phase. This Class is used only for testing purposes and it is not part
of the main system.
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Since:
1.0

Constructor Summary

TestAlgorithms ()

Method Summary

static void|main(java.lang.String[] args)
The main method.

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll,
toString, wait, wait, wait

Constructor Detail

TestAlgorithms

public TestAlgorithms ()

Method Detail

main

public static void main(java.lang.String[] args)
The main method.
Parameters:
arg[0] - a picture's file name.
Since:
1.0

makourou.vsx.tools

Class VideoFrame

java.lang.Object
makourou.vsx.tools.VideoFrame
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public class VideoFrame
extends java.lang.Object

The videoFrame class is used in order to store a frame number and the frame that
corresponds in this number.

Since:
1.0

Field Summary

java.awt.image.BufferedImage frameImage

int | frameNumber

Constructor Summary

VideoFrame ()

Method Summary

java.awt.image.BufferedImage getFrameImage ()
Gets a frame

int |getFrameNumber ()
Gets a frame number

void setFramelImage (java.awt.image.BufferedImage frameImage)
Sets a frame.

void setFrameNumber (int frameNumber)
Sets a frame number.

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll,
toString, wait, wait, wait

Field Detail

frameNumber
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public int frameNumber

framelmage

public java.awt.image.BufferedImage framelmage

Constructor Detail

VideoFrame

public VideoFrame ()

Method Detail

setFrameNumber

public void setFrameNumber (int frameNumber)
Sets a frame number.
Parameters:

frameNumber -

setFramelmage

public void setFrameImage (java.awt.image.BufferedImage framelImage)
Sets a frame.
Parameters:
frameImage -

getFrameNumber

public int getFrameNumber ()
Gets a frame number
Returns:
an integer corresponding to a frame.

getFramelmage

public java.awt.image.BufferedImage getFrameImage ()
Gets a frame
Returns:
a BufferedImage corresponding to a frame.

makourou.vsx

Class VideoShapeExtractor
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java.lang.Object
L—java.awt.Component
L—java.awt.Container
L—java.awt.Window
L—java.awt.Frame
L—javax.swing.JFrame
makourou.vsx.VideoShapeExtractor
All Implemented Interfaces:
java.awt.image.ImageObserver, java.awt.MenuContainer, java.io.Serializable,
javax.accessibility.Accessible, javax.swing.RootPaneContainer,
javax.swing. WindowConstants

public class VideoShapeExtractor
extends javax.swing.JFrame

videoShapeExtractor is the main class of the application. It implements the GUI
and performs all the operations to extract the shape from a video.

Since:
1.0
See Also:
Serialized Form

Nested Class Summary

Nested classes/interfaces inherited from class javax.swing.JFrame

javax.swing.JFrame.AccessibleJFrame

Nested classes/interfaces inherited from class java.awt.Frame

java.awt.Frame.AccessibleAWTFrame

Nested classes/interfaces inherited from class java.awt.Window

java.awt.Window.AccessibleAWTWindow

Nested classes/interfaces inherited from class java.awt.Container

java.awt.Container.AccessibleAWTContainer
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Nested classes/interfaces inherited from class java.awt.Component

java.awt.Component .AccessibleAWTComponent,
java.awt.Component.BaselineResizeBehavior,
java.awt.Component .BltBufferStrateqgy,
java.awt.Component .FlipBufferStrategy

Field Summary

static long serialVersionUID

Fields inherited from class javax.swing.JFrame

accessibleContext, EXIT_ON_CLOSE, rootPane, rootPaneCheckingEnabled

Fields inherited from class java.awt.Frame

CROSSHAIR_CURSOR, DEFAULT_CURSOR, E_RESIZE_CURSOR, HAND_CURSOR,
ICONIFIED, MAXIMIZED_BOTH, MAXIMIZED_HORIZ, MAXIMIZED_VERT,
MOVE_CURSOR, N_RESIZE_CURSOR, NE_RESIZE_CURSOR, NORMAL,
NW_RESIZE_CURSOR, S_RESIZE_CURSOR, SE_RESIZE_CURSOR,
SW_RESIZE_CURSOR, TEXT_CURSOR, W_RESIZE_CURSOR, WAIT_CURSOR

Fields inherited from class java.awt.Component

BOTTOM_ALIGNMENT, CENTER_ALIGNMENT, LEFT_ALIGNMENT, RIGHT_ALIGNMENT,
TOP_ALIGNMENT

Fields inherited from interface javax.swing. WindowConstants
DISPOSE_ON_CLOSE, DO_NOTHING_ON_CLOSE, HIDE_ON_CLOSE

Fields inherited from interface java.awt.image.ImageObserver
ABORT, ALLBITS, ERROR, FRAMEBITS, HEIGHT, PROPERTIES, SOMEBITS, WIDTH
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Constructor Summary

VideoShapeExtractor ()
Creates new form VideoShapeExtractor

Method Summary

static void | appendInfoTextArea(java.lang.String text)
This method is called from other classes in order to put
information into frame's text area.

static void main(java.lang.String[] args)
The main method.

static void setVideoFrame (int frameNumber)
This method is called to set the video stream to a specific frame
number.

Methods inherited from class javax.swing.JFrame

addImpl, createRootPane, frameInit, getAccessibleContext,
getContentPane, getDefaultCloseOperation, getGlassPane, getGraphics,
getJMenuBar, getlLayeredPane, getRootPane, getTransferHandler,
isDefaultLookAndFeelDecorated, isRootPaneCheckingEnabled,
paramString, processWindowEvent, remove, repaint, setContentPane,
setDefaultCloseOperation, setDefaultLookAndFeelDecorated,
setGlassPane, setIconlmage, setJMenuBar, setlayeredPane, setlayout,
setRootPane, setRootPaneCheckingEnabled, setTransferHandler, update

Methods inherited from class java.awt.Frame

addNotify, getCursorType, getExtendedState, getFrames, getIconlmage,
getMaximizedBounds, getMenuBar, getState, getTitle, isResizable,
isUndecorated, remove, removeNotify, setCursor, setExtendedState,
setMaximizedBounds, setMenuBar, setResizable, setState, setTitle,
setUndecorated

Methods inherited from class java.awt.Window

addPropertyChangelListener, addPropertyChangelistener,
addWindowFocusListener, addWindowListener, addWindowStatelListener,
applyResourceBundle, applyResourceBundle, createBufferStrategy,
createBufferStrategy, dispose, getBufferStrategy,
getFocusableWindowState, getFocusCycleRootAncestor, getFocusOwner,
getFocusTraversalKeys, getGraphicsConfiguration, getIconImages,
getInputContext, getListeners, getlLocale, getModalExclusionType,
getMostRecentFocusOwner, getOwnedWindows, getOwner,

96



getOwnerlessWindows, getToolkit, getWarningString,
getWindowFocusListeners, getWindowListeners, getWindows,
getWindowStatelListeners, hide, isActive, isAlwaysOnTop,
isAlwaysOnTopSupported, isFocusableWindow, isFocusCycleRoot,
isFocused, isLocationByPlatform, isShowing, pack, postEvent,
processEvent, processWindowFocusEvent, processWindowStateEvent,
removeWindowFocusListener, removeWindowListener,
removeWindowStateListener, reshape, setAlwaysOnTop, setBounds,
setBounds, setCursor, setFocusableWindowState, setFocusCycleRoot,
setIconImages, setLocationByPlatform, setLocationRelativeTo,
setMinimumSize, setModalExclusionType, setSize, setSize, setVisible,
show, toBack, toFront

Methods inherited from class java.awt.Container

add, add, add, add, add, addContainerListener,
applyComponentOrientation, areFocusTraversalKeysSet, countComponents,
deliverEvent, dolLayout, findComponentAt, findComponentAt,
getAlignmentX, getAlignmentY, getComponent, getComponentAt,
getComponentAt, getComponentCount, getComponents, getComponentZOrder,
getContainerListeners, getFocusTraversalPolicy, getlInsets, getLayout,
getMaximumSize, getMinimumSize, getMousePosition, getPreferredSize,
insets, invalidate, isAncestorOf, isFocusCycleRoot,
isFocusTraversalPolicyProvider, isFocusTraversalPolicySet, layout,
list, list, locate, minimumSize, paint, paintComponents,
preferredSize, print, printComponents, processContainerEvent, remove,
removeAll, removeContainerListener, setComponentZOrder,
setFocusTraversalKeys, setFocusTraversalPolicy,
setFocusTraversalPolicyProvider, setFont, transferFocusBackward,
transferFocusDownCycle, validate, validateTree

Methods inherited from class java.awt.Component

action, add, addComponentListener, addFocusListener,
addHierarchyBoundsListener, addHierarchyListener,
addInputMethodListener, addKeyListener, addMouselistener,
addMouseMotionListener, addMouseWheellListener, bounds, checkImage,
checkImage, coalesceEvents, contains, contains, createlImage,
createlmage, createVolatileImage, createVolatileImage, disable,
disableEvents, dispatchEvent, enable, enable, enableEvents,
enableInputMethods, firePropertyChange, firePropertyChange,
firePropertyChange, firePropertyChange, firePropertyChange,
firePropertyChange, firePropertyChange, firePropertyChange,
firePropertyChange, getBackground, getBaseline,
getBaselineResizeBehavior, getBounds, getBounds, getColorModel,
getComponentListeners, getComponentOrientation, getCursor,
getDropTarget, getFocuslListeners, getFocusTraversalKeysEnabled,
getFont, getFontMetrics, getForeground, getHeight,
getHierarchyBoundsListeners, getHierarchylListeners, getIgnoreRepaint,
getInputMethodListeners, getInputMethodRequests, getKeyListeners,
getLocation, getLocation, getLocationOnScreen, getMouseListeners,
getMouseMotionListeners, getMousePosition, getMouseWheellListeners,
getName, getParent, getPeer, getPropertyChangelisteners,
getPropertyChangelisteners, getSize, getSize, getTreelock, getWidth,
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getX, getY, gotFocus, handleEvent, hasFocus, imageUpdate, inside,
isBackgroundSet, isCursorSet, isDisplayable, isDoubleBuffered,
isEnabled, isFocusable, isFocusOwner, isFocusTraversable, isFontSet,
isForegroundSet, isLightweight, isMaximumSizeSet, isMinimumSizeSet,
isOpaque, isPreferredSizeSet, isValid, isVisible, keyDown, keyUp,
list, list, list, location, lostFocus, mouseDown, mouseDrag,
mouseEnter, mouseExit, mouseMove, mouseUp, move, nextFocus, paintAll,
prepareImage, preparelmage, printAll, processComponentEvent,
processFocusEvent, processHierarchyBoundsEvent,
processHierarchyEvent, processInputMethodEvent, processKeyEvent,
processMouseEvent, processMouseMotionEvent, processMouseWheelEvent,
removeComponentListener, removeFocusListener,
removeHierarchyBoundsListener, removeHierarchyListener,
removelInputMethodListener, removeKeyListener, removeMouselListener,
removeMouseMotionListener, removeMouseWheellListener,
removePropertyChangelistener, removePropertyChangelListener, repaint,
repaint, repaint, requestFocus, requestFocus, requestFocusInWindow,
requestFocusInWindow, resize, resize, setBackground,
setComponentOrientation, setDropTarget, setEnabled, setFocusable,
setFocusTraversalKeysEnabled, setForeground, setIgnoreRepaint,
setLocale, setLocation, setLocation, setMaximumSize, setName,
setPreferredSize, show, size, toString, transferFocus,
transferFocusUpCycle

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll, wait,
wait, wait

Methods inherited from interface java.awt.MenuContainer

getFont, postEvent

Field Detail

serialVersionUID

public static final long serialVersionUID

See Also:
Constant Field Values

Constructor Detail

VideoShapeExtractor

public VideoShapeExtractor()
Creates new form VideoShapeExtractor
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Method Detail

main

public static void main(java.lang.String[] args)
The main method.
Parameters:
args - the command line arguments
Since:
1.0

appendInfoTextArea

public static void appendInfoTextArea(java.lang.String text)
This method is called from other classes in order to put information into
frame's text area.
Parameters:
text - the text argument
Since:
1.0

setVideoFrame

public static void setVideoFrame (int frameNumber)
This method is called to set the video stream to a specific frame number.
Parameters:

frameNumber -

makourou.vsx.tools

Class XmlPdbWriter

java.lang.Object
makourou.vsx.tools.XmlPdbWriter

public class XmlPdbWriter
extends java.lang.Object

xm1PdbWriter is used to create an XML file which includes the points of the outlines.

Since:
1.0

Constructor Summary

XmlPdbWriter ()
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Creates new XmlIPdbWriter.

Method Summary

static void |writePdb (java.util.Vector<java.util.Vector<java.lang.Float>> vectorsOfPo

This method is called to write the XML file.

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll,
toString, wait, wait, wait

Constructor Detail

XmlPdbWriter

public XmlPdbWriter ()
Creates new XmlPdbWeriter.

Method Detail

writePdb

public static void
writePdb (java.util.Vector<java.util.Vector<java.lang.Float>> vectorsO
fPoints)

This method is called to write the XML file.

Parameters:

vectorsOfPoints - the points of the outlines.

100



Avagopég

[1] Linda G. Shapiro, George C. Stockman, “Computer Vision”, Prentice-Hall 2001,
ISBN 0-13-030796-3.

[2] Abdolah Chalechale, Golshah Naghdy, Alfred Mertins, “Sketch-based image
matching Using Angular partitioning”. IEEE Transactions on Systems, Man, and
Cybernetics, Part A 35(1): 28-41 (2005)

[3] B. G. Prasad, S. K. Gupta, K. K. Biswas: “Color and Shape Index for Region-
Based Image Retrieval”. IWVF 2001: 716-728

[4] Canny, J., “A computational approach to edge detection”, IEEE Transactions on
Pattern Analysis and Machine Intelligence, volume 8 (1986), pp. 679-698.

[5] Dzung L. Pham, Chenyang Xu, Jerry L. Prince, “A survey of current methods in
medical image segmentation”. Annual Review of Biomedical Engineering Vol. 2:
315-337 (August 2000).

[6] Edoardo Ardizzone, Marco La Cascia. “Automatic Video Database Indexing and
Retrieval”. Multimedia Tools Appl. 4(1): 29-56 (1997).

[7] loannis Andreou, Nikitas M. Sgouros: “Computing, explaining and visualizing
shape similarity in content-based image retrieval’. Inf. Process. Manage. 41(5): 1121-
1139 (2005).

[8] J. B. MacQueen, “Some Methods for classification and Analysis of Multivariate
Observations”, Proceedings of 5-th Berkeley Symposium on Mathematical Statistics
and Probability, Berkeley, University of California Press, 1:281-297 (1967).

[9] Jan Klima, Tomas Skopal, “Shape Extraction Framework for Similarity Search in
Image Databases”, Dateso 2007, pp. 89—102, ISBN 80-7378-002-X.

[10] Margaret M. Fleck, David A. Forsyth, Christoph Bregler: “Finding Naked
People”. ECCV (2) 1996: 593-602

[11] Richard Nock, Frank Nielsen, “Statistical Region Merging”. IEEE transactions
on pattern analysis and machine intelligence, vol. 26, no. 11, November 2004.

[12] Stéphane Marchand-Maillet, “Content-Based Video Retrieval: An Overview.”
Tech. Rep. 00.06, CUI - University of Geneva, Geneva, Switzerland, 2000.

101



[13] Vitorino Ramos, Fernando Muge, “Image Colour Segmentation by Genetic
Algorithms”. 11th Portuguese Conf. on Pattern Recognition, ISBN 972-96883-2-5,
pp- 125-129 (May 11-12, 2000).

[14] Wayne Niblack, Ron Barber, William Equitz, Myron Flickner, Eduardo H.
Glasman, Dragutin Petkovic, Peter Yanker, Christos Faloutsos, Gabriel Taubin, “The
OBIC Project: Querying Images by Content, Using Color, Texture, and Shape”.
Storage and Retrieval for Image and Video Databases (SPIE) 1993: 173-187

[15] Xiang Sean Zhou, Thomas S. Huang, “Edge-based structural features for
content-based image retrieval’. Pattern Recognition Letters 22(5) (2001), pp. 457-
468.

[16] Zujun Hou, T. S. Koh, “Robust edge detection”. Pattern Recognition 36(9)
(2003), 2083-2091.

[17] http://java.sun.com/products/java-media/jmf/2.1.1/apidocs/

[18] http://java.sun.com/products/java-media/jm{/1.0/guide/index.html

[19] http://www.onjava.com/pub/a/onjava/2005/06/01/kgpjava.html?page=3
[20] http://homepages.inf.ed.ac.uk/rbf/HIPR2/canny.htm

[21] http://homepages.inf.ed.ac.uk/rbf/HIPR2/dilate.htm

[22] http://homepages.inf.ed.ac.uk/rbf/HIPR2/erode.htm

[23] https://jaistuff.dev.java.net/algorithms.html

[24] http://home.dei.polimi.it/matteucc/Clustering/tutorial _html/kmeans.html

[25] http://pro.corbis.com

102



103



