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[MPOAOI O

H napoloa yetantuxlakr) epyacia ye titAo «Avdntugn 30 WebGIS Suotrjuatog
Avdktnong kat Ontikonoinong Aedouevwv CltyGML Bdoel SnuactoAoyikwv
kat Mewuetpikwv Xapaktnplotikwyv aglonolwvrtag eAelBepn texvoAoyia
avolktoU kwdika» sknovrBnke oTo NMAaiolo Tou AleroTNUoVIKoU-AlaTUNPATIKOU
Mpoypduuatog Metantuxiakwy Xroudwv  (AMMY) 'TewnAnpogopikr)" Tou
Turjuatoc  Aypovopwyv kal Tormoypapwyv Mnxavikwv tou EBvikoU MetooRlou
MoAuteyxvelou, Baollousvn o sAANVIKA kat Egvn BBALOypapia, kaBwg kal oe
MPWTOYEVH EUMEIPIKN EpEUVA.

TNV Mpoonabsla n YETANTUXIakr epyacia va yivel ouclacTikn kal aglorotn, n
apwWyr) OpIOUEVWY ATOMWY @avnke MoAUTIUN. ApxXiKd, 8a rBeAa va suxaploTrow
Bepud TNV empAsrnouca kabnyrjtpla kupla AnuornoUAou Epn, mou pe TG
MOAUTIUEC CUNBOUAEC KAl YWWOELC TNG JE Bor|Bnoe va npaydatonoinow eva apTio
arnoteAseopa. TeAog, Blaitepa Ba riBeAa va seuxaploTrow anod ta Badn tne kapdiag
HoU TN oUCUYO PoU yia TN oupnapdotacr| Tne kad OAn Tn dldpkeld Twv ornoudwy

HWOU, aAAQ Kal yla TN OTApLEr TNE va peEP® aUTO TO £PY0 E1¢ Mepac.
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MEPIAHYH

To CityGML Bewpsltal To KATAAANAOTEPO MPOTUMO yld TNV avanapdotacn
TPOBACTATWY EIKOVIKWV POVTIEAWV MAANC. QOTOO00, N dlebvr|c eunelpla e3eEe OTL
n Beaor] Toug sival apketd dUokoAo va uAorolinBel oto dladiktuo AOYyw Tou
ueydAou peyeBouc dsdopevwy kal TNEG TMoAunAokotntag tou CityGML. To
MponyoUUevVo anoTeAsde a@opur kat klvntpo Tng mapoucac epsuvNnTKAC
egpyaciac, orou kat avantuxBnke pia 30 WebGIS spapuoyr), e oToxo tnv
avaktnon kat Beacn dedopevwy CityGML BAoEl YEWUETPIKWY KAl ONUACIOAOYIKWY
XQPAKTNPOTIKWY. ErmAgov, npayuatornowr)Bnke peAetn Twyv  dlabeciuwy
TexvoAoylwy dladkTUou Kabwc Kal TNG apXITEKTOVIKAC Twy WebGIS cuotnudatwy,
WoTe de yvwuova Tig diebvelc eunelplec va srAsyolv ol KATAAANAOTEPEC
TeXVoAoylec yla Tnv avantuEn tTng v AOyw spapuoyric. Edikdtepa, we pdon
dedouevwy eruAexbnke n PostgreSQL uall ye tnv enektacr) tng PostGlS,
MPOKSIWEVOU VA ATMOKTAOEL XWPIKECG ASITOUPYIEC, EVW CUYXPOVWE elval dounuevn
BAaoel Tou oxrjuatoc TN 30cityDB. 1o eninedo Tou Server xpnolJorotriBnkayv o
Apache HTTP Server kat o GeoServer, svw ¢ Server Side yAwooa
npoypauuatiopoy eruAexBnke N PHP. Xto eninedo tou Client, ériou uAorolr)8nke
n dlernagr) TNG spapuoyrc, atlomnor|Bnkay ol eEng Texvoloyieg: JQuery, AJAX,
JavaScript, HTMLS, WebGL kat 0l13-Cesium. TeAoc, aElel N yvela Tou yeyovoTtocq
OTlL N ©QAPPOYN APEVOC UAOMOWBNKE PE yvwhova TnV anAotnta kat tnv
guxpNoTia kal apetepou otnpixtnke & oAokArjpou os eAslUBepsc TEXVOAOYIEG

oe OAa Ta erineda Asttoupylag TnC.

AgEeic KAedia: 30 WebGIS, CityGML, 3DcityDB, PostGIS, GeoServer, PHP, JQuery,
AJAX, JavaScript, HTMLS, WebGL, Ol3-Cesium
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ABSTRACT

DEVELOPMENT OF A 3D WEBGIS SYSTEM FOR RETRIEVING AND VISUALIZING
CITYGML DATA BASED ON THEIR GEOMETRIC AND SEMANTIC CHARACTERISTICS
BY USING FREE AND OPEN SOURCE TECHNOLOGY

CityGML is considered as an optimal standard for representing 3D city models.
However, international experience has shown that visualization of the latter is
quite difficult to be implemented in the web, due to the large size of data and
the complexity of CityGML. As a result, in the context of this diploma thesis a 30
WebGlIS application is developed in order to successfully retrieve and visualize
CityGML data in accordance with their respective geometric and semantic
characteristics. Furthermore, the available web technologies and the
architecture of WebGIS systems were investigated, as provided by international
experiences, in arder to utilize the most appropriate technologies. Specifically,
a PostgreSQL/ PostGIS Database is used, in compliance with the 3dCityDB
schema. At Server tier, Apache HTTP Server and GeoServer is utilized, while a
Server Side programming language PHP is used. At Client tier, which
implemented the interface of the application, the following technologies were
used: JQuery, AJAX, JavaScript, HTMLS, WebGL and Ol3-Cesium. Finally, it is
worth mentioning that the application’s primary objectives are a user-friendly

interface and a fully open source development.

Key Words: 30 WebGIS, CityGML, 3DcityDB, PostGIS, GeoServer, PHP, JQuery,
AJAX, JavaScript, HTMLS, WebGL, Ol3-Cesium
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KE®AAAIO 10: EIZAMQrH

H vyewypapkr) Beon anoteAsl yvwplopa nou cuvdseTdl he oTdrjnote cupBalvel
oTov kKOopo, svw n aflonolinory tng BonBda TNV KATtavonon OnUavTKoV
MPEORANHUATWY KAl TN ARYN MePMAOKWY anogacewy. Anoppold TWV MPoNYOUNEVKY
elval n dnuoupyla Twv GIS, Ta onola suvoriBnkav staltiag TNG avantuing Tou
SladkTUoU Kal ToU Maykaoulou I0ToU, Kabwe To UeTETpEPav oe XprolUo epyaAsio
TWV EMXEIPNOEWY, TWV KUREPVAOEWY, TNC eKMaldeucnc Kal YEVIKWE TNG EPEUVAC.
Meow Twv WebGIS spapuoywy napexetal n duvatotnta dlavoung/dlaxuong kat
avaAuonc xwpkwy dedouevwy, Xwplc TNV avaykala Unapgn kanolou naketou GIS
OTOV UMOAOYLOTr TOU £KAOTOTE XPrjoTn. H Backr) apxltektovikn twv WebGIS
£(papUoYwV slval napouola e exkelved Tou naykooulou loTou, nou akoAouBolv
v Client/Server (C/S) apxltektovikr, dlaBetovTag Ta sEr¢ Baoika enineda: Client,
Web Server, Map Server (Web GIS Server) kalt Database Server (GIS Database).
BeBala, To Bacikd oTolxelo katd tov oxedlacud evog oUCTrUAToC Nou akoAouBsl
TN CUYKEKPIUEVN apXITEKTOVIKN slval o dlauolpacudd Tou popTou epyaciag
ueTaty Tou Client kal Tou Server. SUvenwc, avaloyd Je To MW dlaveusTal 0 v
AOYW popTOoC, Pia WebGIS spapuoyr) yropel va katnyoplonolnBst os Thin Client,
Medium Client kat Thick Client. QoTtdoo, n TexvoAoyla nou ennpeace dpauatika
TV eEeAlEn Twv npoidviwvy WebGIS eslval n texvoAoyla Ttwv unnpeclwv
ddktUou, n orola suvonoe TN JlAAESTOUPYIKOTNTA KAl TN Jdnuoupyla
KATAvVEUNUEVWY CUCTNPATWY, aflonowwvTag TG apyitektovikeg SOA (Soap Object
Apxitektovikr) kat WOA (Web Object Apxitektovikr)). Ot mpokelyevec sEeAEelq
odriynoav otn dnuoupyla mpoTUnwy YEWXWPIKWY urnnpeotwy dadiktuou ans tnv
kolvorpakia OGC (Open Geospatial Consortium), and Ti¢ ornolec ol Mo oNUavTiked
elval ot WMS, WFS, WCS, WPS, CSW. Qotooo, N paydala sEEAIEN TNE TexVOAoylag
TWV UMOAOYIOTWYV Kal Tou JadktUou exel aAAdEel plika TIC TEXVIKEQ
ontikonolnong Twyv dedouevwy, Je CUVENeld va napatneeltal autkavouevn Tacn
OTPOYrC TWV PEAESTNTWV NMPOo¢ TN BeATiotn 30 ontikonolnon Twy teAsutalwy.
BeBala, Ta nAsovektruata nou napexet N 30 ontikonolnon dev apnaoe adlamopo
Tov Topea Twy GIS kay, cuykekplueva, TNV uAomoinon 30 spapuoy®y Mou apopolyv
30 yovTeAd MOANG. TNUEWVETAL OTL HECW AUTWY, Ol XWPIKES IBIOTNTEC TWV AOTIKWY
AVTIKEIUEVWY Unopolyv va katavon8oUy e Mo ouclaoTIKO TPOMo, SleUkoAUVoVTag
TNV 0kodoUNaon TNS OKePNnc, TNS KAaTavonaong Kal TNE yWwWoNg yla To UOIKO Kal
avBpwrivo nepBAAAOV 08 YEWYPAPKEC KAlUakec ueTtpnonc. AECsl va onuelwdsl
10 Baltepo evdlapepov TNE MayKOoULAE KOWOTNTAC NMPOC TN ONUACIOAOYIKM Kal

YEWUETPIKN JovTeAomolinon Twy 30 moAswy, Mou odriynoav otny uloBsetnon evoc
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dlebvec npotunou, tou CityGML. To teAsuTtalo, sival eva Koo ONUACIOAOYIKO
WOVTEAO TMou dnopsl va xpnowonoinBsl yla TNV anobrikeuon, PueTtagopd Kal
anewkovion 30 avTKelevwy Tou aoTikoU Xwpou. H napoloca duvatdtnta sival
APKETA ONUAVTIKA Kal OKOVOoUIKa anodoTikr), d3sdouevou OTL SMUTPENEL O0ToUG
apuodlouc popelc va nwAolv ta Bla dedouseva oe MeAdted anod dlagopsTiKa
nedla epappoync. QoTooo, NapoTt Bewpeltal To KATAAANAOGTEPO MPEOTUMO yld TNV
avanapdoTacn TPIo3IA0TATWY EIKOVIKWY JOVTEAWY MOANG, eival apketd dUOKOAO
va ontikornoinBel oto dwdiktuo, AOYw TOU MdeydAou peyebouc kal NG
MOAUMAOKOTNTAC Tou. MapodAa autd, AauBavovtac undyn ta opeAn nou unopesl
va arogepsl N avantugn 30 WebGIS spapuoywy, aflonolwvtag To v A0y
MPATUNO, 0drynos OTNV MPAydaTonolnon apkeTwy Epeuvey. STo NMAAlCIo auTto
£VTACOETAl KAl TO AVTIKE(UEVO TNE TPEXOUCAC EPEUVNTIKNCG epyaciac. EdikoTepa,
avartuxBnke pia 30 WebGIS spapuoyry e otoxo TNV avaktnon kal Bsacn
dedopevwy CityGML BACE! YEWUETPIKWY KAl ONUACIOAOVIKWY XAPAKTNPIOTIKWY O
OAd Ta erineda AenTouEpelac.

AvaAutikotepa, To deltepo kepdAalo sEetdalel To AladkTuo Kal Ta yewypapika
ouoTAMATA  TMANPOMPOPLWYV. JUYKEKPlEva, yivetal avagopd OTig  Mnyeq
YEWYPAPKWY SESOUEVWY, OTN JOVTEAOMO(NON TNG YEWYPAPIKAC MPAYHATIKOTATAG
Kal 0Ta CuCTrUaTa avagopac. TN cuvexeld, Neplypd@ovTal ol XwplkKed BACELC
dedouevwy Kal OAOKANPWVETAL TO KEE@AAAIO UE TNV avaAucon Tou dladiktUou Kal
TOU naykooplou [oTou.

YTo Tpito kepdaAalo avaAlUovral ta J3ladkKTtudkd Yewypaplkd ouoTthuata
nAnpogoplwyv  (WebGIS), dlvovtag sugacn otnv  apXITEKTOVIKY Touc, TICG
YEWXWPIKEC unnpeoieg dladiktUou kal Ta Bacikd mpoTtuna. TEAOG, avagepeTal N
TexvoAoyla Mashup mou aflomnolsital onuavtika otny avantugEn dadikTuakwy
EQAPHUOYWV.

>To TETAPTO kepdAdlo avaAustal dieEodikd 1o povieAo CityGML, 1o ornolo
Bewpeltal TOo KATAAANAOTEPO MPATUMO yld Tr ONUACIOAOVIKR Kal YEWUETPIKN)
povteAoroinon 30 YovTeEAwY NMOANC.

>TO MEUNTOo KEEAAAlo neplypdgovTal ol Texvoloyleg 30 WebGIS cuotnuatwy, Ta
3D popgotuna dadktUuou kal ol unnpeoiec 3D answkovionc. Erlong yivetal
avagopd oTi¢ dlebBvelc Epeuve( Mou Npayuatonor|énkay oto nAaloto nou kiveltat

N napoloa spyaocia.
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To ekTo kepaAalo nepAapBavel TNV availuon tng 20/30 WebGIS spapuoyric nou
uAorolr8nke oTo MAalolo TNE napoload UETAMTUXIAKAG Epyaciac. uykskpleva,
avaAuovTal ol TexvoAoyleg oTi onoleg BacloTnke kal, emmAgoy, neplypa@ovTal
Kat oL duvaTtoTnTEC TNC.

Ev katakAeld, oto eRdouo kepaAalo napouctalovTdl Td CUPNepacuaTa Kat ot

MPOTACELS, EVW OTO OYJ00 napatiBetal N RRAIOYPAPIKN avaokomnnon.
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Apxlka, aE(lel va yivel hyvela oTo yeyovoc nwe oTdrnote ocupBalvet
OTOV KOOWO, xapakTne(letal and tn yswypagikr Tou Beon. Ovtag
£vac avaAutng  yYWwwotng TV ATV QAdlvVOPevwy  Mou
eroupBalvouv os yla neploxn, slval epikTo va aglonotr)ost TI¢ eV
AOYw TMANpowoplec otn ANYn meplmAokwy arnogacswy. To GIS
aroteAsl To epyaAeilo nou Ba BonBriostl Tov avaAutr otn Arjun
anopdcswy, ouvdudlovtag TN XWPEKr  Kal  Teplypagikn
nAnpogopla evoc cupBavtoc. BeBala, to GIS suvor|Bnke apketa
AOYW TNG avanTuEng Tou 31adkTUou Kadl ToU maykooulou .otol. Ot
TexvVoAoyikec autec eEeAlEslc yvwotonoinoav Tto GIS os
ekaToduUpla avBpwnouc, JETATPEMOVTAC TO 08 XPrioluo epyaAsio
apevoc OTIC EMXEIPNOELC Kal TIC KUBEPVNOELC KAl ApETEPOU OTNV

eknaldsuon kal TNV £psuva.

2.1. lewypagka Xuotrjuata NMAnpogoplav

H dnuoupyla Ttwv MEwypagkwy >UucoTNUAaTwy MNAnpogpoplwyv sival appnkta
ouvdedeueVn UE TNV EMITAKTIKN AvVAyKn KaBlepwone evoc NAAICIOU AEITOUPYLWY
yla oUAAOYr), avaAuon, enetepyaocia, anobrikeuon kal anddoon NS YEwWYPAQIKrC
nAnpogoplac (Manasuotabiou & KaAURag, 1995). 0 6poc twv MM elvalt dUokoAo va
NMpoodloploTsel, voouugvou OTL avTIMPoownsUsl TNV EVOWUATWON NOAALY TOUEWY
(Escobar, Hunter, Bishop, & Zerger, 2008) kal, cuvenwc, dev exsl oudpwvnst
anoAUTa 0 0ploUoC Tou [deMers, 1997). Qotdoo, evac supewc anodekTtoc oplouoC
gxel dlatunwbel and 1o EBvikO Kevtpo Mewypapikwy MANpogopleyv Kal AvaAuconq
(NCGIA), evew n eAANVIKA Tou dlatunwon avaypdestal oto BRAo: «rept KTHMATON
AOIOZ kat KTHMATOAQCO, B’ Téuoc» ([Ewova 1): Mewypagikd SUotnua NMAnpogpoptwv
glvar pla opyavwuevn OCUAAOYr) WNXavikwy UMOAOYIOTIKWY CUCTAMATWYV
[hardware], Aoylouikwy ocuoTnudtwy [software), xwplkwv Jdedousvwy  Kal
avBpwrivou JuvaulkoU, JE OKOMO Tr OCUAAOYr), Kataxwpnon, evnuepwon,
diaxeipion, avaAuon kat anddoon, Kabe uop@nc nNAnNpogopiac nou apopd oTo
yewypapko nepiBaiiov (Zevteinc, 2011).

10
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Ekdva 1 : Aour) -oplouog tou GIS

(TooAdkng, 2013)

Ta ocuoTtaTka pepn evog MM eival Ta xwpikd dedopeva (Pnelakds xaptnc kat ot
Aovyikol tTeAecteq ([evioAecd). To hardware aroteAeital and H/Y, ypagikr) o8ovn,
dlokoucg, Tawla, Ynoonowmntr kat plotter. Eva MM xpnoworolel ya Racn
dedouevwy Mou avtanokplvetal oe Pun npokaboplopevous TPOMoUC avaktnong
TWV MANPOYOPLWY, MPOoKelevou va doBolv anavinoel oe spwInoel Mou
agpopouyv dedousva Tou yewypapkoU xwpou (ZevteAnc, 2011).

Ta 2N dexovral dedopeva and NMoAAANAEC NMNyec, Ol onoled Propsl va £xouV
MOAAEC SlAPOPETIKEC TUMOMOINOELC KAl doUEC. XToug dlagopeTikols TUMouq
dedouevwy ouuneplAauBavovTal  XapTted, eKKoved, pwtoypagieg, Ynolaka
npoiovta, onuata/petproelc GPS, kelueva kat nivakeg dsdopevwy. Ta M1
ouvdudlouv dedopeva kal ouvepydlovtal pe evd PeYAAo aplBud AAAwV
EMIOTNUOVIKWY KateuBlvoswy, onw¢ Tn lewypagla, tn Xaptoypagla, TN
dwTtoypappetpla, TNV TnAsruokonnon, TN Mewdawola, tnv Tonoypagia, TNV
Eruotriun tou [MoAmkoU MnxavikoU, Tn XTaTioTkr), TNV MNANpogopikr, TNV
Eruxelpnotlakr) epeuva, TNV Texvntr) Nonuoouvn k.a. AnootoAr twv 201 ([Ekdva
2) elval va gpodldoouy TI¢ dadikaclec ANnPNnc anopdoewy Pe TIC anapaltnTteq
nAnpogopiec. Ot TeAsutaleg xpnowonowouvTal e(Te yld va avayvwploouy kal va
eronuavouy tnv Unapgn kal tn Becn evocg MPoRArUAToC elte yia va avixveloouy
katva avaAUoouv TI¢ lapoped eVAAAAKTIKEC AUCEIC M Kal yid va BonBricouv otnv

ekTeEAE0N plag anopaonc (Kanayepdne, 2006).

11
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XPHITEZ

AHYH ANOOAZEQN

e

~ MAPOYZIAZH MAHPOOOPION

ENEZEPTAZIA NAHPOOOPION

B T T e R ——— |

Eikdva 2: AnootoAr) twv 271

(Karayepdnc, 2006)

Evacg Baolkdg poAog twyv XM slval va mpoopepouv OTouC XProTed loxupd
gpyaAela yia tnv erniAuon olUvBsTwY XWPKWV MPORANUATWY. XTnv Ekdva 3
anekoviCovtal ol Baglkec Asltoupyleg rnou mnpensl va unootnpilset eva MM
EdkdTEPa, opadorololvtal o8 TEoOeplC KAaTtnyoples, evw cuvaua Slagoped
EMekTAcelC slval duvaTec, WOoTe va Kavoroln8oUy oL avayked sidikwy epapuUoywy

(XTtepavakncg, 2003).

Tuvtiipnon
Aebopéviv

Avdiuon
Asbopévuv

Emhoyn
AsSopévwv Mewypoadika
Aebopéva

Napouaicon
Asbopévuv

Ewova 3: Baoikec Aettoupylec evoc 211
(Xtepavakng, 2003)
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2.11. Nnyec MNewypapkwy Aedopevwyv

Ta yewypagikd dedoueva xwplfovrtal Baosl Tng mnyng toug os dUo katnyopled:
oTa npwtoyevr] kdl ta dsutepoyevry dedoueva. Ta mnpwtoyevry dedopeva
agpopolyv o aneubelac petprioslc ueyebwy, ol ornoleg uropolv va sioayx8olyv
dueca ota GIS kat va apxewbetnBolv ya detenelta xprion. AviBeta,
deutepoyevr) dedopeva npokUnTouy and tn dadikacia yetatponng ose YnedwTr
| dlavuouaTKr Jop®r), avaAoykwy pecwy (TooAdkng, 2013). TnuetwveTatl ot Ta
deutepoyevr) dsdougva anoteAolv Mnpwtapxikry mnyry 3edodevwy yla Ttnv
£KMAOVNON Jlag HEAETNC. QOTOoO0, av Ta dedoueva auta dev eival dlabeoiua, eival
avagoriota, avTloKoVoUIKA r Jn Mpoofdciua, o peAsTNTAG katagsUyesl os
dusoec deTpriosl Peyebwv eri tou £3A@oUC via TN CUAAOYFH YEWYPAPIKWY

dedopevwy (Ztepavakng, 2003).

Ynodwtd MNpwtoyevr) Aedougva

>Tnv napodca katnyopla avrkouv ta dedopeva TNASrokKonnong dnAadr)
PNolakeg elkovec npoepxodevec aro awobntnpec (Ekova 4) mou sival
TomoBeTnuevol o dopuUPOPOUC KIVNTACG TPOXIAC 1 aepookapn (TooAdknc, 2013).
Me To 0po TNAeriokonnon vosital n dadikacia TNg CUAAOYTC, anobrikeuonc kat
AvTANONCG MANPOQOPLWY Yld TO TMePRAAAOY, and sikoved Tou e3Apouc mou
arokTrinKav JEcw ouoKeUwv, ol orolecg dev Bplokovtal os Auseon QUOIKR sragen
pue Ta otoela nmou peAstwvrtal (Robinson, Morrison, Muehrcke, Kimerling, &
Guptill, 1995). Elvat dElo avagopdc Mwe ol CUCKEUEC MoU XpnoluonolouvTal
KATAypAmouV TNV avakAWUevn anod Tn QUOLKN yrwvn srugdvela aktivoBoAla os
£va r] meploooTepa KavaAld Tou NASKTPOoUAyVNTIKoU @acuatod. O KaTtaAANAOG
ouVAUAOUOC TWV QACHATIKWV KavaAlwy dlvel kal tTnv avaioyn nAnpogopla
(Morudikne, 2014).

13
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P
. o
_— x ; % <rs) 5
A =, ™
XapnAé MeydAo uyéperpo
UPopETPO

Near Thermal

Infrared Infrared
Visible

Ultraviolet N Microwave

Ekova 4: SuAloyr) dedouevwy anod aepog

(TooAdkng, 2013)

AlavuouaTtika npwtoyevr) Aedougva

To ueyaAUTEpo KOUWATL TNG OUAAOYrC dedopevwy agopd Ta dlavuouaTika
npwtoyevry dedopeva. Ta TeAsuTtala, mMpospyxovtal ete and Tornoypapiked
HETPrOSLC MOoU MPOoKUMTOUV Je TN XPrion YewdalTikwy oTabuwy slTe ue JeTtprioslq
Mou ekteAolvtdl de Tn XErion Maykoouwy Jopupopikwy CUSTNHUATWY
nAorynonc, onwc eival to obotnua GPS. Elval avaykaio va sriuonuavesi nwg ta
TeAsutala xpovia xpnoorolsital kat n Texvoloyia LIDAR (Light Detection And
Ranging), n omnola Bacletal 0tn 0dpwon Tou £dAmouc and eAKOmTEPO | JIKPO

aspookdagoc (TooAdknc, 2013).

Ynodwtd Aeutepoyevr) dedoueva

STNV npokelevn katnyopla dedouevwy avhkouv ol urnapxovtec xaptec. Ta
dedoueva rnou anewkoviCouv ol TeAsutalol, agopolyv OTN XWPELKA KAl BsuaTikr
dlaoTaon TwV YEWYPAPKWV OVIOTATWY, evw n olUvtafr Touc anoteAolyv
XpPovoBoOpeC kal uPnAol kbotouc dladikacieg (Etepavakng, 2003). Ot usTpnTIKEG
MANPOQOPIEC amnod TOUC UMAPXOVTEC XAPTEC NMpayuaTonoleltal ue tn yewavagpopa
TOU XapTtn kat TNV Pneornoinon tTwv dapopwy XWPKWY MANPOQoPIWY Mou
nepexet (Momdikng 2014). Y& nepintwon mMou ol xapTeg elval o avaloyikr

Hopr), xpnoworowUvtal CUCKEUEC 0apwonc, Ol orole¢ unodsyxovral To

14
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avaAoyiko Jeoo kal pwTilouv otadlakd OAN TNV erupdveld tou oe dadoxIKES
YPAUPEC, KATAypAmovTac TIC lAKUPAVOELC TOU aVAKAWUEVOU @wToOC (TooAdKNC,
2013). To TeAkd anoteAeoua nou npokuntet elvat n dnuioupyla ynolakol apxelou

Oe KaVvoVIKOMolNueEVn Jopen.

Alavuouatikd Aeutepoyevr] Aedougva

H ouAAoyry dlavuopatikwv deutepoyevwy Jdedopevwy ekTeAs(tal e Tnv
Ynoonolnon. H evepyela autr) npayuatonoleital eite xsipokivata pe tn xprion
TOU MOVTIKIOU | avaAoync CUCKEUNC ) ME XPron KAaTAAANACU AOYIOUIKOU, Xaplv
otn BoryBela Tou omnolou N dladikacia yivetal autouatn f Nnulautopatn (TooAdknc,
2013). Xtnv Bla katnyopla dedouevwy avhkouy kal auTtd Mnou npoepxovTtal ano
AEPOPWTOYPAPIEC HE PWTOYPAUMUETPIKES PEBGDOUC. Juykekplueva, agoU yivel
AAUN Celyouc aspopwToypaplwy Ue OXETIKN SrkaAuyn, kablotatal duvatr n
avtiAnyn Tou TPWAACTATOU XWPOU Kdl, EMOPEVWE, SQIKT N CUAAOYN

uopeTpIKWY Kal opllovTtioypapikwy dedousvwy (Morudikng, 2014).

Anoypagec kat AstyuatoAnylec

Y& MOAAEC MEPINMTWOELC Ol HEBOSOL TNE TOMOYPAPIKIC ANMOTUNWONG ToU e3AMOUC
Kal TN¢ TNAeruokonnonc dev sival kaTaAAANAEC yia TN SUAAOYH MANPOYopIiwy Nou
apopoUlyv pn antd palvopeva (Robinson, Morrison, Muehrcke, Kimerling, & Guptill,

!

1995). T8 auTecC TIC MEPMTWOSIC Ol XapTOoypAmol XPpNoworololUy MpwToyevr)
dedoueva, TMou  Ouykevtpwvovtdl and  dladkacleg katauetpnong
delypatoAnyiac tou xwpou. Mapddslyya TeTowyv Jdladlkaolwyv OouvioTd n
arnoypaery Tou nANBuouoU ue sgapuoyr) peBodoAoyiwv epsuvag nediou. 0
MANBUOPOG AUTOC APopd O KOWWVIKA, OIKOVOUIKA 1 meplRaAlovTtikd dedoueva

(Xtepavakncg, 2003).

2.1.2. MovteAomnolnon tne Mewypagikrc MNpayuatikotnTag

Ta 2N avantdyxBnkav yla TNV anoTEAS0WATKR anobrikeucn, avaAucon kat
enetepyaocia dedouevwy nMou apopolyv TN yrvn sriugavela (Mordikne, 2014). MNa
NV eniteutn TN avanapdotaonc TN MEAyPATIKOTATAC TOU YEWYPAPIKOU XWPOU

oe Ynoakr) poper] anarteltat n 3laKPITonoinon TwV CUVEXWY (AVOPEVWY
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(Xtepavakng, 2003) ye evav oagr] kal aucTnpd kaboplopevo Tpormo (Robinson,
Morrison, Muehrcke, Kimerling, & Guptill, 1995). Ma tnv sniteuEn Tou TeAsuTalou
gxouv kaBlepwbel dUo Baolkd povteAa dedopevwyv: To povteAo nedlwv kal To
HOVTEAD QVTIKEWEVWY. STO MPWTO N yrvn ergaveld Bewpeltal we eva XWpKo
OUVEXEC KAl OMOYEVEC JETO, EVW O0TO dsUTEPO 0 YEWYPAPIKOE XWPOC aroteAe(tal
ano otoxela (features) r) avikelueva (objects] nou exouv yewpeTpkr| Beon,
oxrjua kat dlapopa Beuatika xapaktnploTikd (KaBoupac, 2004). Ma tnv uAonoinon
AUTWV TWV PoVTEAwV dnuoupyriBnkav dUo yewuetpikec douec ([Ewkdva S), n

dlavuaopartikr| [vector) kat n kavovikonotinuevn (raster).

A

Npayparikég kéopog

123456788910

[TTT [ B " @ |
o D111 R ||
3] | [ ] (i l
[T | |
Ty
1l AEEER ‘
: EEEEN
BT H | |
10 B || |

MpagIkd Raster rpagikd Vector

Ekdva 5: ewuetpike douec
(TooAdkng, 2013)

Kavovikonoinuevn Aour] Aedousvwyv

H kavovikoroinuevn dopr) dedouevwy avanaploTd ToV MpaydaTiko KOOUO WC
kavvaBo, o onoloc arnoteAsital anod eva oUVOAO KEAIWV-(QATVIWV JE CUYKEKPIUEVO
ueyeBoc. To patvio anoteAsel TN PIKPOTEPN yEWwypaplkn povada, N onola sival
duvatov va avimpoowreusTtal ard  Jld  Kavovikornolinuevn Jdoun, eV
TAUTOXPOVWE TO PeyeBoc Tou kaBopllel kal Tn TEAKr) avaAucon Tng sikovag
(Escobar, Hunter, Bishop, & Zerger, 2008). 0co n avdAuon elvat uynAdTeEPN, TOCO

MeploodTEPO MUKVOC slval 0 KAvvaBoc Kal, CUVETNWE, N ansikovion TwV YPapkKwy
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elvalmeplooodtepo Aentopepnc ([Ekdva 6). AE(Cet va onuewbel nwe ta cUvoAd Twv
kavovikorolinuevwy dedouevwy ouvnBwe arnoTeAouvtal and TeTpaywva gatvia
MAEYMATOC. H erAoyr) Tou TETpaywVvikou Kavvapou eival To nAeov dladedouevo
OTIC VEWETIOTAWES KAl TN ypPA@Kr] UMOAOYIOTWY, AOYWw TNG AnNAOTATAC OTN
vewueTpla (Ztepavakncg, 2003). Qotdoo, dev sival anapaltnto va cupBaivel auto,
kaBw¢ Ta patvia eriong dUvatal va sival Tplywva, opBoywvia r) eEdywva. 0 tunog
TOU xpnoldorolUhevou @atviou unopsl va unayopsubBsl and Tto Opyavo
OUAANOYAC 1 va eriAeyel pe Baon Ti¢ pabnuatikec tou WBotntec (Robinson,
Morrison, Muehrcke, Kimerling, & Guptill, 1995). MNa napdadelyua, Ta elkovooTolxela
ota dedopeva TV EKOVWY, anod avixveuTed NoAAanAoU paouatog Landsat sival
opBoywvia pe dlactacelc 79XS7m (U.S. Department of the Interior, U.S. Geological
Survey, 2014). To eEdywvo NMAeyUa £xel TN XProun WBotnTa OTL To KEVTPOo Kabs
patviou Bploketal os (Oon andotacn and To KEVIPO OAWV TWV YEITOVIKWY ToU
(Robinson, Morrison, Muehrcke, Kimerling, & Guptill, 1995). ¥tnv npaypatikotnTa, N
KATNyopld TwV KAVOVIKOMOINWEVWY JOHWV MeEPEXEl OAsC TIG JOPEC Mou
nep\auBavouy enavaAauBavouevo MpoTUTo evVAC KAVOVIKOU TOAUYWVOU I
noAuedpou (Morudikng, 2014) kal kaAlUnTel nMANpwe TNV erninedn srugavela
(Robinson, Morrison, Muehrcke, Kimerling, & Guptill, 1995). nuswwveTal 0Tt yid TNV
amnoBrikeuon TWV Kavovikornolinuevwy dsdouevwy urndpyouy dUo TUMoL HoVTEARY,

TO lEPAPXIKO UOVTEAD Kal TO JovteAo cuoxeTtiong (TooAdknc, 2013).

KdvvaBog 8 X 7 Kdvvapog 33 X 30
Kavvapog
1 yneida=1100 X 1100 Km 0 Km
P s P
d 3 5
;7 Kavvafog
] ,
Y[ Kal XAPTNG
B
Xaptng
Raster
r

Ekdva 6: AvaAuon eikovac, kdvvaBoc Kal ASMToUEPEIa AnEKOVIONS YoapIKwyV
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Alavuouatikr] Aour) Aedougvwyv

To 3lavuopaTtikd povteAo dedopevwy arnoTteAel avIMPooWNEUTIKO HOVTEAD
avanapdoTacnc ToU XWPOoU oav evad cUVOAO SlaKPITWV OVTOTHTWY M AVTIKEIUEVWY
(Xtegavakng, 2003). Mo edikd, cUupwva Pe TNV Tpexouca Bewpnon, O KOOHOG
elval adelo¢, eKTOC ano TIC MeploxXec ol ornoleg kataAaupavovTal anod avtikelyeva
HE 0aQ®C KaBoplopeva Opld MouU anoteAouy MEPITTWOELC YEVIKA avayvwp(owy
katnyopwwy (Longley, Goodchild, Maguire, & Rhind, 2005). Ta yewueTpikd otolxela
MouU xpnaoldonowouvTal yia tn neplypaen Twy dlavuouatikwy dedouevwy slval ta
onuela, ol ypauuecg kal ta moAuywva. H erAoyr) Twv oTtolxelwy autwy sEaptdaTal
and tnVv kAldaka napatnpnonc r) to erinedo yevikeuonc (Mordikng 2014). Ta
onuela enavakwdikorowUvtal w¢ dedovwueva Celyn OuVTISTAYUEVWY, Ol
YPAUUEC WG Jla osipd dlaTteTtayuevwy (EUyWV CUVTETAYUEVWY Kal Td NMoAUywva
WC eva r) neplocoTepa eUBUYPAUWA TUrUATA NMou KAslvouy yla va oxnuaticouv
ula erugdavela noAuywvou. Elvat avaykn va toviotsi nwg 1o 3lavuouaTiko JoVTEAD
dedouevwy xpnoldonoleital ota cuotruata GIS Aoyw tng akplRolc euong NG
uEBGIOU avanapdoTacnc, TNG arnodoTKrC TOU anobrkeuonc, TN NoloTNTAC TWV
XAPTOYPAPIKWY TOU MPOIOVTWY Kal TNG dlaBeoiudTnNTAC AEITOUPYIKWY spyaAsiny
yla epyaciec onwc n mpopoAr), n unepbseon kal n availucon xapTtwv (Longley,
Goodchild, Maguire, & Rhind, 2005).

2.1.3. Xuotrjuata Avapopdc

H vyewypagpikr) 8eon elval To otolxelo rnou dlakplvel TIC yEwypapked MANPopopled
ano OACUC ToUG AAAOUC TUMOUCG MANPOPOPLWY, KATA cuveneld, ol uebodol yla Tov
kaBoplouo TNE Beong oTnV erpdvela NG MN¢ elval oUcIaoTIKEC yia TN dnuloupyla
XPrOHWV YEWYPAWIKWY TMANpogoplwy (Longley, Goodchild, Maguire, & Rhind,
2005). Ma tov npoodloploud BUKCE TNE BEoNC Twv oNUElwY 0To XWPOo o doouevn
XPOVIKr OTIyUA xpnoluoroleital to uotrua Avagopdc (MruAArfpnce 2008), to
ornolo avagepstal os £vda CUVOAO CUVTETAYUEVWY, CUURACEWY KAl HOVTEAWV
BAoel Twv ornolwv unopolyv va npoodloplofolv N apxr] Kal 0 NpooavatoAoudq
Twv aEovwy evog Tpledpou (Pwtiou & Mikpidag, 2006). Elval dEla avagopdc n
UnapEn JeyaAnc mokiAlag napaustpwy nou priopolyv va xpnoluoroin8oly yia
TOV 8VTONIOWO TwV onuelwyv. Katd kavova yivetal xprion cuvTetayuevwy, Ornwg Kat

OTA PABNUATIKA, KATAAANAQ MPOCAPUOOUEVWY O eva >UoTnua Avapopdc woTte
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va efurnpetolv  TI¢  epappovec  (MruAArpng  2008). Ta ocuotruata
OUVTETAYMEVWY TOoU Xpnolonowuvtal otn lewdawoia sival ta kdtwdr ol
kapteolaveg Tplodldotatec  ouvietayueveg  (XY,Z), ol eAAewosdeig

ouvteTaypeved (g, A, h) kal ol eninedeq opBoywvieg ouvTeTayueved (x,y) .

Juotnuata Avapopdc nou xpnowonolouvtal otnv EAAdda

Stnv EAANGDa orjuepa  xpnowonoweltat to EAANVIKO [Mewdatikd >UoTtnua
Avagopdc kat ovopaletal EMZA 87. Qotdoo, ewg Ta peoa tng dekastiag tou 1990
xpnoorowluvtay  Tto  [MaAaldw [Mewdartkd YUotnua Avagopdg (MEFZA).
MNapAAANAQ, UMAPXOUV Kdl AAAQ yeWwdaAlTIKA 1 yrlva cuoTAWATA avagpopac mou
xpNotorowUvTal yia TN vauowAola, yia oTpaTiwTikolUs r| eroTnuUoviKoUg
okoroUg  (MmAArpneg, 2008). Ma T avayke¢ ouUvtagng Ttou EBvikou
KtnuatoAoylou, 1o EMZAB7 uAornoweital pyeow Ttou EAANVIKoU Yuotruatog
Evtoruopol HEPOS (Hellenic Positioning System) (Mavvou, YtauporouAou, &
Maotopnc, 2014). To teAsuTtalo, emuTpensl Tov nNPoadloplodd Beonc Ye UPnAn
akpiBela, aElornolwvtac To UPoTAPeVo Maykdoulo Aopupopikd YUoTNUa Avagopdg
GPS. To oclUotnua avagopdc tou HEPOS sival to HTRSO7' (Hellenic Terrestrial
System 2007), To onolo anoteAsel UAonolnon tou ETRSB92 (European Terrestrial
System 1989) otnv EAAADa. Ma tnv uAonolnon tou EMXA87, yeow tou HEPQOS, n
EKXA AE aventutEe oe ouvepyacla pe 1o TATM AMO eva povieAo
geTaoxnuUatiopgoU  petaEU  HTRSO7 kat EMXA87, To onolo  UAorolenke
XpNolorolwvTag petprioslc 2470 TPWYWVOPETPIKWY onuelwy  tg MYX
(FCewypapkrc Ynnpeolag Xtpatou) (KTHMATOAOIO A.E, HEPOS, 2009).

MeTtatponr) SuvTteTayuevwy Kal SUoTnuatwyV Avapopdc

H peBodoloyla erniAucnc Tou MPoPAAUATOC TNG AAAAyrC evOcE MpPoRoAlKoU
ouUOTAPATOC I kat datum otnpifetal T eEI0WOEIC AMEIKOVIONG TWV TMPOROAIKWY
OUOTNUATWY KAl OTIC  MaPaueTpouc  WeTaoxNUATiopoy Twv  yewdalTiKwV

ouoTNUATWV avagopdc (Pwtiou & Mkpdag, 2006). H xprion Twv TeXVATWV

I HTRSO7: to HTRSO7 aroteAsl tnv srionun uAorolnon tou ETRS89 otnv EAAGSa, n orola
eykplBnke enlonua Tov loUvio Tou 2010 and TNV apuddla sritponr) TnE EUREF (Eupwnaikr
EMITPONMA yla Ta ouoTrJaTa avapopac).

2 ETRS89: To ETRSB9 anoteAe! To Eupwnaikd oUotnua avagopdc, To onolo oploTtnke npoksiuévou
va arnogeuxBel o duvauikde xapakTrpac Tou YuoThuatoc Avagopdc ITRS (loxUov maykdouo
olUoTtnua avapopdc yla yewdaltikeg spyacied).
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dopuUPOPWV €peEPE O XPrion TIC KApTeolaved (YEWKEVTPIKEC) CUVTETAYUEVEC
(X.Y.Z) otn M'ewdalola, dedouevou OTL ot 3opupdpol, CUNPKVA JE TOUG VOUOUCG TNG
OUPAVIAC PNXAVIKAC, KIVOUVTAl OTOV XWPO 08 PEYAAEC AnooTAaceld yUpw and To
KEVTPO palac tne yne (MruAArnpnce 2008). Mpokewevou va slval sUkoAn n
HUETATPOMNM METAEU TWV KAPTEOIAVWY CUCTNHATWY TWV YEWIAITIKWY CUCTNUATWY
avagopdc, undpxel detatl Toug napaAAnAla, dlagepovrag Katd  TPElq
OUVIOTWOEC MApAAANANG UETABEONC (AX, AY, AZ). BERala, UEPIKEC POPEC, AOYW TWV
O@aAMATWY eriAuconc Twv Baockwv JkKTUwyY, N napaAAnAla dsv  oxUst
(KAVOMOINTIKA Kal Ba Mpenel ermmAsoy va AngeBolv unoyn TPEeLC YwVies oTtpoorq

r Kal evag ouvTeAeoTnG kKAlyakag (dwTtiou & Mikpidac, 2006).

2.1.4. European Petroleum Survey Group (EPSG)

To EPSG 3pUBnke to 1985 w¢ SruoTnUOVIKOG OpYaviodoc Je avTikeiusvo tnv
gpapuoopevn ewdalcla kal Xaptoypagia. Eniteuyya Tou OUYKEKPIHUEVOU
opyaviopolU ouvioTd n dnuoupyla TNG ueyaAutspng Baong dedouevwy
eAAelosdwy, MPOoRoAWYV Kdl CUCTNUATWY avagopdc. To 2005 napedwoes Ta
okrnTpa otnv International Association of Oil and Gas Producers (0GP, n ornola
kat ouvexiCel To £pyo ToU.

>tov Mivakacg 1 avagepovtal kanotot xprioiot EPSG kwdikol mou agopolv Tooo ta

EAANVIKG CUCTAUATA ava@opdac 600 Kal TO MaykoouLo.

Kwdikol EPSG YUOTANATA avagopdc

EPSG 4326 WGS 84

EPSG 2100 GGRS8B7 / Greek Grid

EPSG 23034/5 ED 50 ota 0pla Tou EAAadKoU Xxwpou.

Mivakac I : Kwdikol EPSG
(Morudikng, 2014)
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2.2. Xwpkeg Baoelg Aedouevwv

H Bdon dedouevwy oplleTtal we eva cUvoAo dedouevwy, Ta onola xapaktnplfovral
ano karola Aoylkry opyavwon kat opgadornoinon, £1ol wote va sival eUkoAn kal
anoteAsopatikr) N dlaxslplor) Touc. EMnpooBetwd, Katexouy KeEVTIPIKR 80N oTnV
Mot TN NANPoopikrc, dedouevou OTL £vac ano ToUG KUPLOTEPOUC POAOUG
TWV UMOAQYIOTWY OTn onueplvry emnoxr) sivat n daxslipion tng nAnpowoplac
(Mapyapnc, 2001-2005). Tuvenwc, onwc otnV MNANPOEoPIKr) £TOL KAl 0Ta heyaAa
Asltoupyika cuotruata GIS, ol Baoelc dedopevwy anoteAolyv Bacikd BeueAlo
AlBo. MeTd toug avBpwrouc, N Baon dedouevwy unopst eUAoya va BewpnBel wg
TO TUO ONUAVTIKG HEPOC eVOC ocuoTnuatoc GIS Tdoo AOYyw TOU KOOTOUCQ
dnuUpylag Kal cuvTrpnong 000 kKat AOyw Tou OTL anoTeAel TN Baon OAwV Twv
EPWTNHUATWY, TNEG avaAuonc kal Tng dadikaciac ARnPng anopdoswy. YUVETWE, Ol
Baoelc dedopevwy slval avaykaio va oxedlaotolv pe PeydAn mpoooxn, va
dounBolv KAl va darokTroouv eUpPsTAPld, TPOKEPWEVOU  vd  Mapexouv
(KAVOTMOoINTIKr) anddoon OToV XEPWOHO TwV EPWTNRATWY KAl TWV CUVAAAAYWV
(Longley, Goodchild, Maguire, & Rhind, 2005).

2.2.1. Tuotruata Alaxelplong Baoswv Aedopevwy (DBMS])

Ol hikpeC Baoslc dedouevmV NMou XpNoldorooUvTal and evay Jikpo aplBud atouwy
uropoUv va aroBnkeutolv oe eva dloko UMoAoyloTry o ocupBatikda apyxela.
AvTiBeTWG, ol peyaAUTtepec kal rno olvBetsg BACElC de XIAAdeC Xprioted
arartodv  slBKO AOYIOUKKO, woTte va sEacpaAlotel n akepaldtnta Kal n
HakpoBoTNTa Touc (Longley, Goodchild, Maguire, & Rhind, 20053). Enopevwe, n
OUAAOYI TWV MPOYPAPKATWY MOU SMITPENOUV OTOUC XPNOTEC va dnuloupyrjoouy
Kdl va ouvTnenoouv Jla Baon dedouevwy, Kabwg Kal va avaktrioouv dedopeva
and autrpv ovopaletal YUotnua Awaxsipiong Bdong Aedougevwyv (DBMS)
(>tepavaknc, 2003). H Npooeyylon twv DBMS £xel moAAanAd NMAEoVeEKTrjuaTa os
OXE0N JE TNV Mpooeyylon Tou napadociakol npoypauudTtioyoy sneEepyaciag
apxelwyv. TUykekplueva, srutuyxavetal eAdTtwon Twv nAsovaloviwy apxelwv,
avetaptnola Twv dedouevwy ano TIC epapuoyed Kal MoAAANAeG dlenaged ota
dedoueva kal Tic Asttoupyliec (BA. Xtepavaknc, o.r.l.

Ta cuotrjuata DBMS unopoulyv va takivounBoly, AauBdvovTtac unoyly Tov Tpano

ue Tov orolo anoBnkelouv kal xelplfovtal ta dedopeva, os Tpelg TUMoud: Ta
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oxeolakd (RDBMS), ta avrtikewevootpapr (RDBMS] kal Ta avikewwevootpagr)-
oxeolakd (ORDBMS). Ma oxeotakr) Baon dedopuevay neplexel eva oUVOAO MIVAK®Y,
kaBevac anod Toug onoloug sivatl pla dlodiaotatn AloTa syypap®y rnou neplexouV
TIC BOTNTEC TWV UNO eE£Taon avIKelevwy. XToXxwv Twv RDBMS rtav va
XPNaWornoinB8oly yla ErXelpnolaked EEapUoYEC, ONMWE TPAMNelKed UVAAAQYEC,
dlaxelplon avBpwrivou Jduvaplkou, kaBwg eriong eAsyxoc Kal opydvwon
anoBsudtwy. Xuvenwc, napoucialav aduvauieg ooov agopd TN dlaxelplon
eunAouTiIopevey TUnwyv dedopevwy, onwg slval Ta yewypagkda aviikelyeva, o
Mxo¢ kat ta video. Tig ev Adyw aduvaupiec rpBav va kaAlUyouv Ta
avTKeluevooTpapr) cuotruata dlaxsiplong Bacswyv dedouevwy (ODBMS). Mapa
TNV TEXVIKA KOPYoTNTa Twv TeAsutalwy, Ta cuotruata auta dsv sixav tnv
EUMOPIKA erTuxia mou avauevotay. AUTO opelAoTay agevoc OTnV TepacTia Baon
Twv Ndn eykateoTnuevwy ROBMS kal apeTtepou O0To yeyovocg OTL Ol MpounBeuTtec
TWV TeAsuTalwy e€xouv nAsov MpooBeosl TMOAAEC aArno T ONUAVTIKEC
duvatotnrtec Twv ODBMS. Andppola Tou tTeAsutalou aroteAsl n dnuioupyla tTwv
UBPIBIKA  AVTIKEIUEVOOTPAPWV-0XE0lAKWY ocuoTnuatwy (ORDBMS), ta onola
uropoUyv va BewpnBolyv cuoTruata ye dnxavioho ROBMS, aAAd ue duvatoatnted
EMEKTACOTNTAC Yld ToV XSPWoPo Twv avikewevwy (Longley, Goodchild,
Maguire, & Rhind, 2009).

2.2.2. Xwplkec Enektdaoelc twv DBMS

To 13avikd yewypapiko DBMS elval éva olUoTtnua rnou exel enektabsl ue okono va
unooTnpiCel Toug TUMOUC Kal TIC ASITOUPYIEC TWV YEWYPAPIKLY AVTIKEHUEVWV.
AUTO eruTtuyXaveTal slTe Je TNV SnekTacn Tou nuprva Tou Aoylodikod DBMS (rix
Oracle spatial) elte ye TNV eVowuATwon UnootrplEne TUnwy Kal cuvapTtrioswy
TWV XWPKWY dedouevuy os evayv SlakouloTr epapuoywy evdlaueonc Babuidac (rx
ArcSDE tnc ESRI) r) evdldusoou AoyiouikoU (ry PostGIS tng PostgreSaL). H Alion
Twv TeAsutalwyv unopel va exet kaAUtepn anodoon, WBlaltepa otV neplntwaon
Mo oUVBETWY SPWTNUATWY MOoU XPNOolorollolUvTal 08 NMPOoNYUEVES SpapuUoyed
GIS, enedr) ol mopol UAIKKoU Tooo Tou DBMS Goo kal Tou SlakoploTr) EQapuUoywy
uropoUyv va xpnotluonoinBoly napdAAnAa (Longley, Goodchild, Maguire, & Rhind,
2005).
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Xwpikol Tunot Aedougvwyv

Ot xwpikol turotl dedouevwy anoteAolyv edikoUc Turnoug dedouevwy Mou slval
arnapaltnTol yla TN ovteAonoinon kal avanapdotacn TNS XWeKAE dlaoTacnc Twy
YEWYPAPIKWY OVTOTATWY, TWV CUCXETIOEWVY KAl TWV AESITOUPYIWV ToUC o eva DBMS
(Bakkac, 2008). 0 oplopoc Kat N UAoNolnon TETowY TUNWY d3edodevryY anoteAouV
Ta o BeueAlwdn CNTrPATa 0TNV avAanTugn evoc JUoThuaToc Xwplkwy Baoswv
Aedopevwyv (Schneider, 1999).

H eAAewn kool mpotUrnou avanapdoTaons TwV YEWYPAPIKWY OVIOTHTWV
avtiueTwriotnke ard tnv 0GC3 (Open Geospatial Consortium), n omnola to 1999
KaBlepwoe Toug RacikoUc yEwypamkoUg TUMOUC Kal TIC ASITOUpPYIEC MoU npenet
va xpnooroinBoly oe eva DBMS (Open GIS Consortium, Inc, 1999). Onwc palvetat
otnv Ewova 7, n kAdon Geometry sival n Baocikr) KAAcon, Mou slval cuoxeTiouevn
UE pla Xwplkry avagopd (SpatialReferenceSystem) kal sival cuvdedsuevn de
TE00EPIC Baoclkeg UrokAdoels: onuelo (point), kaurUAn (curvel), srugavela
(surface) kat cuA\oyn yewuetplwy (GeometryCollection). Ot Aowneg UnokAdosl
kal ol oxeoelc [ypauuec otnyv Ewkova 7) delxvouv nwg ol yewustpleg evog TUnou
MPokUMTOUV w¢ ouvaBpolon dAAwY TUNWV. XTov Mivakag 2 galvovtal ol XWPKEG

Aettoupyiec, oUugwva pe tnv 0GC (Open GIS Consortium, Inc, 1999).

Xwpikec Nettoupylec

Ol Astoupylec oTa xwplkd dedouseva MnpayuatornoloUvTal HEow TV XWEKWY
TeAeoTwV (spatial operators). Ol xwpikol TEAE0TECG XpNOWWonoloUvTal OTN XWPELKA
avaAuon kat Tov MPocdloploud TWV YEWUETPKWY IBIOTHTWV Kal OXE0swV JETAEU
TWV YEWYPAPKWY OVTOTATWY (Bakkac, 2008). ZUupwva pe tnv 0GC, ol TeAsoTe(
dlakpilvovtal oe Baocikolc [(basics), TonoAoykolg (spatial relations) kat oe
TeAs0oTeC XWPKNG avaAuonc (spatial analysis) (Open GIS Consortium, Inc, 1999).
Ol Baoikol TEAEOTEC EMUTPENOUY TNV eEaywyr]) KATNYopNUATWV yla Tn 880N kat To
oxrua pag vewpetplag (Bakkag, 2008). Ot TOMoAOYIKOl EAEYXOUV AV N Oxeon
HETAEU TWV YEWNETPIKWY avIkelusvwy eival aAndr rj oxt (Longley, Goodchild,

Maguire, & Rhind, 2005), evw ol TEAEO0TEC XWPEIKI G avAAUCNC xpnoluorowuvTtal oe

3 0GC: H OGC (Open Geospatial Consortium) aroteAel pa diedvrg kowvorpatia rnou anoteAsital
and 473 stapsiec, kpatikolc @opelc kal Maverotrula Mou CUPUETEXOUV ot dnuoupyla
KaTAAANAWY MPOoTUnwY Kal Unnpeociwy, npoksluévou va elval duvatr) n snefepyaocia kat n
avtaAAayr] YEWXWPIKWY SESOUEVLV.
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dladikaolec xwplkrc avaAuonc kal, ouvenwc, oe dladikaoieg ArfjYnc anopaoswy.

Ytov MNivakacg 2 gpalvovtatl ol Asttoupyiec Twv tTeAsectwy, cUugpwva pe trv 0GC.

Geometry + 4| SpatialReferenceSystem

‘ Point Curve Surface GeometryCollection

IR R

LineString Palygon
)\ 1+ %
‘ Lire LinearRing ; MultiPolygen MultiLineSiring

7 7

MultiSurface, MultiCurve MultiPoint

Ekdva 7: lepapyia kAacewv yewusTplac

(Open GIS Consortium, Inc, 1999)

KATHITOPIA TEAEXTHX MEPIMCPAOH
Dimension Erotpepel TN 3la0TAcn TNG YEWHETPIag
Erotpepel tov TUMO TWV VEWHETPIKWV
GeometryType ,
QVTIKEEVRV
SRID Ernotepet To ID TOU cuCoTrUATOoC avagopdq
NG yewueTplag
Baowkol Ernotpepel  TOo  sAdXioto  neplBAaiAov
, Envelope , ,
TeAeotec 0pBoywVvIo TNC YEWUETPLAC
MeTatpenel TN YyewusTpla o0 @
Export , ,
dlapopeTkn avanapaoctacn
ISEmpty EEstalel av N yewueTpla sival kevd oUVoAo
) Ernotpepel aAnBec r dxL av n yewuetpla
IsSimple . , C
elval avTloTolXwg arAn rn oxt
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Boundary Eriotpepel To neplypayya TnG yewustplag
AsText Eruotpepel TN yewuetpla o popery WKT
Equals EEetalel av ol yewueTplec sival xwpka (osg
o EEetdlel av ol yewdeTplec £xouv Karolo
Disjoint . ,
Koo onuelo
Intersect EEetdlel av ol yewueTplec TeyvovTal
Touch EEetdalel av ol yewueTpleg epantovTal
EEstalel av ol yewustpleg srkaAUnTovTal
Cross (uropel va elval yewuetpleg dlapopeTikwy
, dlaoTaoswy, ONWe YPauued ye noAuywva)
TortoAoytikol i ; i i
EEetdalel av ya yewuetpla BplokeTal evto
TeAeoTecg Within 5 ,C Ha yewpetpla o °
plag aAANG
) EEetalel av dla yewustpla neplexsl pa
Contain )
aAAN
EEstdlel av pla yewueTpla erkaAUnTtstl ya
Overlap ) , .
aAAN tTNG Wlag dlactaongq
EEetalsl av undapyouv dlacTAUPWOELC
Relate HUETAEU TOU e0WTEPKOU, TV Oplwv r) Tou
eEwTepKoU TWV YEWUETPIWV
KaBopiCet tn ouviouoTeEpn andoTtacn
Distance HETAEU 3Uo onolwvdrnote onuelwv oTiq
yewusTpleg
Erotpegel ua YEWUETPIa mou
avtinpoowneUst OAa Ta onueld, Twv ornolwv
TeAseoTtec Buffer N anootacn anod TN YEWWETpla slval
XwPIKAG UIKPOTEPN M (ON YE Karnola oplousyvn ano Tov
AvaAuonc Xpron anootacn
Ernotpegel yla yewuetpla nou avanaplota
Convex Hull

TO KUPTO? nepiBAnua plag yewuetplag

Intersection

Ernotpepel yewueTpla Mou neplexst Povo
Ta onuela, Ta omnola elval kowvd ot dUo

YEWMETPIlEC E10030U

4 Kuptd neplpAnua: kupTd nepiBAnua sival 1o pikpdTepo noAlywvo rnou urnopsl va nepikAsiel ua
AAAN yewpeTpla xwplc kaBbAou kolheg meploxec.
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Erotpepel yla yewuetpla nou neplexetl oAa

Union
Ta onuela kat Twv 3Uo YEWUETPLWY el0030U
Ernotpepel yewuetpla mou neplexsl ta
Difference onuela, Ta onola sival dlagopeTikd oTic dUo

YEWUETPlEC £10030U

ErnoTtpepel TN yewueTpla, Mou neplexel ta
) onuela Ta onola avrkouv oe karnola ano Ti¢
SympDifference , , , o,
dUOo YEWMETPlEG £l00d0U, aAAA OXL Kal OTLq

dUo

Mivakac 2: Xwplkes Aeltoupylec TEAEOTWV

I3la enetepyacia & (Open GIS Consortium, Inc, 1999)

Xwpikd Epwtriuara

H dlatunwon xwpkKwy epWTNUATWY NPoc T Baon anoteAsi cUvBeTn dladikacia, N
onola eUNAEKSL TN XPron XWPKWY TEASOTWY, OUVAPTACEWYV KAl XWPKWV
eupeTnplwy kal mpoUnobeTel TNV UnapEn KATAAANANG YAWCOAC EpWTAMOKPIoEWY
rMou va ta urnootnpilel (Bakkag, 2008). H npoTtunn yAwooa spwTnUaTwy BAacswyv
dedouevwy, Mou exel uloBeTnBel and OAsC TIC kuplapxec RBaoelg dedopevwy, sival
N SQL (Structured Query Language). H teAesutala, Bacletal otn Oxeolakn
adAyeBpa kat sival pia dNAwTKr) YAwooa (un-3ladikaoTikr), otnyv ornola o xprioTtng
neplypdeesl Tt BeAst aAAd Oxl MW auTto Ba avaktnBel anod tn Racn dedousvwy
(Xtepavaknce, 2003). e eva DMBS unopolv va uroBAnBolv tpelc BeueAwdslq
KATNyoplec epwTNUATWY: TAd £pWTNPATA Ml TWV XWPKWY XapdkTNEIOTIKWY Kal
ouoxeTloswyY, TA £pWTAMATA erl TWV MEPYPAPKWY XAPaKTNPEIOTIKWY Kdl O
ouvduaouog twv dUo mponyouusvwy ([Egenhofer, 1994). H enetepyacia Twv

XWPIKWYV EpWTNUATWY NMpayuatoroleital os dUo snineda (Ekova 8). Yto srninedo
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