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EYXAPIETIEX

Me 1tnv mopoUod ALTAOUAT LKA Epyoaolio OAOKANPOVETXL O HPOMTUX LOKOC
KUKAOC TwVv Omnouddv JPoUu oOT1o TuApa HAgkTpodAdywv MnxovlkKOv Kol

Mnxoav LKOV YmoAoyLoTthv Tou Mavemiotnuiou @sococoaAlac.

Apx x4, Ba HBeAd v €UXAPLOTHOw Oepud 1OV eHLPAETWY, OVATANPWKTH
Kadnynth x. BoaoiltAaxdrnouAo MixahA 1600 ylo TNV €UIILOTOOUVI] TOU JE€
nv ovdbeon 1Tng v Adyw epyoacioag, 600 kKAl via tnv O&VIOTE
TOAUT LUN KoL éyKoLlpn kabodnynon tou, OIwg KAl INV OUVEILRAETIOUOH

enixroupo Koabnyhipla ro. AxCkoAOnoUAoOU Acmooio.

Enlong, éva pey&Ao €UxXoplot® oOtoucg yovelg upou Iwdvvo, Anupten,
otov adeppd pou Goavéon kol otov Beglo pou AQuo. Alxwc Tn otAplén,
n xatovoénon kol Tnv oaydnn toug, autd 1o Kelpevo miBavdv va unv

VPopodToy TOTE.

Eva axkdun peydAo euxoplot® og OAOUC TOUC ovOpRIoOUC ITOoU YVOpLod,
aydmnoo Kol ayomnnonkoa OAo autd Tt xpdvia. Tdoo Toug ¢@lAoug mou

HpBav yvia va peivouv, 600 Kol gkelvoug mou amAd ATV MIEPAUCT LKOL .

TéNOC, éva pey&dAO €UXOPLOTO Vi OAa kol pla peydAn ouyyvoun Imou

dev mpdbAafa. TI'ta tov noamamol’ ITTaUpo.




IIEPIAHWH

Me 1 Olopkh) €&EALEN TV OUCTINUATOV  YEOYPAUQLKOV TIANQOQPOP LAV
(GIS) oe ouvduaoud ue 1nv mAéov dLadedopévn XPAHON UINEECLOV JE
Baon 1n O6¢éon (LBS), OdOnuioupyeltol ouvex®dc n ovAyKn yioa outduotn
efayvayny Vvéac yvoonge omd peydiec Rd&oelg  XOPLKOV  OedouévVev.
AoBévioc evOC OUVOAOU  XWPLKOV  OaVILKELPEVOVY, n dLadilkaolio
efbpuing ouvionofeTNUéVEY HTPOTUNWY OVAKOAUITE L TA UMOOUVOAX TV
AVTLKELPEVOY QUTOV, TV omoiwv n ouvinoapén oce pla ouykekpluévn
YEQYPAQ LKA eufédela mnapoucldlel upeydAn ouxvointa. To npdRAnua
efopulnc xrovdOVOY  xwpLKHG ouvionoBeocloag (spatial co-location
rules mining), ol omnoilol poag DopaBéTouv TLC €fapTHoeLlC PeTAEU TV
QVTLKELPEVOY KOl TPEOKUMNTOUV PECK TV IpoovaeepBéviwy npoIlnwyv,
elval dlLapopettkd amd TO KAAOCOLKO mpoPAnua  €&dpuing rovdVOV
ouox£éTLong, XKabdhg dev UNAPYOUV TMPOKABOPLOUEVEC OUVAAAaYEC. E1olL
xpnotupomoteltal n  évvola ING VYeELTIOVLIAC OovILKeluéveyv ue Baon
k&moto O6pLo ambdotaong XPenoin. Mioa yveltovid veioctatal O6Tav I
andéoTaon PeTAEUT dUo avilkeluévev PRploketal evidge Ing €kACTOTIE
emLOUUNTAC €uPéAcLlac. Méow TWV YELTOVLIOV, oVAAOYOX HE TO HOVIEAO
efo6pUénc mou Ba aKoAOUBNoOUUE, ONuLOUPyoUHE KOL TLC OUVOAANAYECQ
néow TV omolwv Ba KATOANEoUUE OTOoUC (nIToUuevoug KovdveEC. JTInv
neydAn mAsioynola Twv pedddwv 1nc undpxoucoacg PBLRALoypoaplag oL
vetltToviég vumodoyilovial upe B&on 1nv EukAeideia oamdoTocn TV
QVTLKE LPEVQOVY, AXAPPBAVOVIAC TO XOPO ®C OHUOLOYEVH] KXL LOOTPOmLKO.
S1a miaiocita, Aotmdv, 1Tng v AdYw O LOAWUANT LKAC e€pyaocioag uLloBe-
TAOnke éva PBactkd poviéAo e€fdpuénc kavoOvwyv otovionoBecioac [1]
KOl ¥ENOLUOmOLABNKOY Yyia AdYyoUC TieLlpouaT LKAG of loAdynong tpelcg
dLapopeTLlrol Tpdmol eUpeong vetrtovidv, oL OU0 €K TV omolwv
[2] [3] Aocup&vouv unmdbyn TOUC TNV HEPLOPLOT LKOTATA TOoU dLKTIUOU TOU
dpduou, evd o 1pltog xpnotpomotiel 1TInv mpooéyylon EukAe(deLacg

andocTaong.




ABSTRACT

The continuous evolution of geographic information systems (GIS)
combined with the widespread wutilization of location Dbased
services (LBS), increases the need to extract automatically new
knowledge from large spatial databases. Given a set of spatial
features, the co-location pattern mining procedure discovers the
subsets of these features whose co-existence at a specific
geographic proximity presents high frequency. The problem of
spatial <co-location rules mining, which rules show wus the
dependencies between features and they are result of the above
mentioned patterns, 1is different than the classic association
rules mining problem, as there isn't existence of predefined
transactions. So, we use the notion of user-specified
neighborhood. A neighborhood is created if the distance between
two features is under a specified geographic proximity. By the
neighborhoods, depending the data mining model we will follow,
we create the transactions with whom we will take the requested
rules. The majority of methods to the existence literature,
calculate the neighborhoods by the Euclidean distance, taking
the space as homogeneous and isotropic. Within this thesis, was
adopted a basic model of co-location rule mining [1] and they
were used three different ways for neighborhoods finding for
experimental evaluation reason, the two of them [2][3] take into
account the road network constraints, as the third uses the

Fuclidean distance approach.
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2KONox KAI AIAPOPQSH EPrAZIAX

Av xA&molLog ovatpéfel oto dLadixktuo va PRpel eyxdpleg Hnyég ImouU
apopoUv 1NV €&O6pUfn mPEoIUHWV KoL KoavOVwVv XwpLlkOV dedouévev pe
Baon tn ouxvétnta ouvinoapffng TOUG Oe Pid OUYKEKPLPEVI YERYPOAP LK)
gepPéAreLa, Oo xatoAdPel mOAU yphyopa NG mEOKeLTAL yla &vav Touéd
o omoflog dev elval dlaltepa TeTplupévog, noapdItl NOAU XPHOoLUOCQ
Kol onuovilkd6g oe noaykdéoulo emnimedo, KABOHC O6mIwg o TOopéag ING
KAQCOLKAC €&bpuing dedouévwv, Bpolokel TOAAéC ecoopuoyég oOs
dibdpopeg mitUYXEC TnNCg KaBnuepivoInitdg upoac. O PBoaocitkdc  Adyoc,
Aotmdv, mnou meplioufdve apretd& ouxvd tov 6po "ouviomoOeoia" - o
onmoiog dev veplotatal oe xr&molLo Ag&lkd - oO10 Keluevo 1ou
arkolouBel, eilval otn npoomnddeia pou va K&vVw uloa 6co mLo HILOTH

netdopaocn tTou 6pou co-location.

suvenong, évoag oamnd Toug PLoaoclkroUg oxromoUug Tng &€v Adyw egpyacliag
elval va amoteAécel pla dco 1o duvartdtepo A LoOIMLOTN KAL
BondOnt Lk HNynH, Vvlia &TOUA TOUAAXLOTOV OOV KoL euéva 1mou Otav
Eexlivnoa va oaoxodoUpol Pe TO OUYKEKPLPEVO Béupa, ouvdvinoo Evo
x&doc TANPoeopLldV kKol dLaf&loviag opKeTEéC un KA opyovouéveg 0
Tépa TOU OéuaToC €V TéAeLl mnyég, éxoaoa oapketd xpdvo. Evagc axrdun
Baolkdc okomdC ITng epvoaoclag, eilval n €Upeon TV XEOVLIKOV KOIL
ONUOOC LOAOY LKOV  dLapop®dyv uetaéld oOUo dlapopeT KOV TIpooeyyloewv
unoloylLouoU amdoTaong oVILKELPEVOY e okond TNV €Upeon  TOU
arpovwviaiou ouvucltaotlk&d AlBou 1ng dLadikaclioag, TwV YELTOVLIOV,

néow a) tncg EuxkAeidelag andéotaong kol B)tng andortaong dLktUoU.

TéNog, Ba HNBeAa va avopépw Twg Adyw Ttou O6TL dev Hewpd TG N
éTOoLun "tpopn" BonbB&e L OUOCLOOT LKK, OTLC mepLocdIepeq  TWV
DEPLITOCEDY  TOUAXX LOTOV, amo@&o Lo VO uNnv  Oopafécw  TTOAAX
KOPU&T Lo KOO LKY, CAA& 6Ba mpoonabrow vo eénynow ©o6éco 1o duvatdv
KQAUTEpO WUIOoP® T onuovilkdétepa onuela 1tng OdLadlxkaclioag mou

QKOAOUONONKE .




H d.4pOpwon tn¢ epyaciac éxetL w¢ £&Ac:

1o KePaAato 1 mopatiBevial KAMOLEQ €LOAYOYLKEC €EVVOLECQ IIOU
apopoUv T DuoctApata Teeypaplkdv IAnpopopLdv, T HOVIEAQ
aAVAnAPACTAONG TV YERYPOPLKAV Jedopéveav, Touc Tpdénoug OUAAOYAQ

autedVv kol TLC Ymnpecoieg pe Paon tn 6éon.

1o KePAAalo 2 yvivetal Adyoc via Tn dradikacia e€fépuing yvaong
péoa and PdaoelLg Jedopévev kol yvia 1O Poaoltxkd PApa auing, TNV
efopuln Odedopévav-nmpotinwv. To v Adyw Kep&Aolo, BOBo unopoloe VA
melL xkovelg, nwg Agittoupyvel wg pla vépupa n omola @épvel oOc
ogvdeon, oUCLAOTLKEA, TLC évvoleg mou mopouol&lovial OTO0 KePAAXLO
1 pe 1tn dLadikaola 1Tng €&6pUinc XYXwPELKOV Oedouéveyv TIMIOU IUPOU-
ol&letal oto KepdAalo 3, n omola dev amotedel x&TL &AXO mépa amd
Lla mpooapuoyn Tng dLadlkaocioag e&dpuinc dedouévwv oOTLC €vvoleg

TOV XWPLKOV dedouévav.

1o KeedAato 3 mopouctidlovial 1n dLadikacia efdpuing XwpLRAOV
Sedopévaev KAl HmPOTUNWV KoL Ol TEXVLIKEC IOU YXENOLPOHmOLOUVINL IHIPOC
QuTh Tn kKateUBbuvon, eveo vivetoal pla extevhc ov&dAuon ylLa ToUq
Kavoveg XWPLKAG ouviomobeoiag pe 1nv nopouciaon dU0 oAyopLOuLKROV

npoceyyliocewnv.

10 KepdAato 4 mnopoucidlovial Ta PHupota tng dltadlroaolag mou
aKOAOUONONKE, TPOKELWEVOU Vo @TdcOoUuEe OTn OUYKPLON WPeETHET TV
dLaQopeT LKOV mpooeyyloswy eUpeong XwWPLKOV yeltovidv, Tng¢ XPHong

EukAeideLag andotaong kol tng¢ XpRong anmdoctaong SLKTtUovu.

TéAoG, Ot10 Ke@dAato 5, mopouci&lovial 1n meiLpapatikl ofLoAldynon
Kol To ovupmepdopata nou "efopUxtnxkoav" amd 1n diladlxoaclo mou axo-

AouBnbnke.
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"®@a 'xouv ta KUpata §ePfpdoel SAa T ppvipata

KAl Ta nmLo Spoppd pag molfpata-ouvlnpata oe XeiAn féva."
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1.Ei1zArQrikes ‘ENNOIES

|| SYSTHMA TEQI'PASIKON I[IAHPOPOPION

H yvdon OUyKeKPLUEVNC KOl OTOXeUdUeEVNS VYVEQYPEAQLKAC TAnpopopliac
eXTOC TOU OTL K&VeEL TNV RKAONuepLvoOTNT& PoC mLo €UKOAn, Oeswpeltol
nw¢ nollel xrouPLkd pdAo (dueoo 1 EUPEOCN) KL OTn OCUVIPLIT LKA
nAgeoynela TV OLKOVOPLKOV, TOALTLKOV KXL &AA®VY  ONUOVT LKOV
anoedoewV TAyKoOOP{iwg.

Tnv  oav&ykn yla oudldoyR, Odiaxeipion, enefepyacia, avaiuvorq,
povtedomoinon kol QmELROVLION TV  YEQYPAPLKAV Jedopévev -
AgilToupylec mou mAéov yvivovial xoatd PR&on PéECw® UMNOAOYLOT LKOV
oUoTNUAT®Y — IPEOKELUPEVOU VO KATOANEouue o omoladnmore (nrtolUuevn
YVOon (YERYPU®LKN 17 un), 1nv KOAUDTOUV T ZuctApata Ieaypa@ LKAV
NAnpopop LAV (=111) , eUpéwg yvwotd g G.I.S. - Geographic
Information Systems.

lpooeyylloviag oavaAUT LKOTEpa TNV évvola Tou 6pou, OoUUQOVA e TOV
dLebv mpounBeutdy AoyLORLKOU TOoUu gv  Adyw ouvothuatog, ESRI
(Environmental Systems Research Institute), éva 3Tl eival £&va
UIIOAOVY LOT LKO epyoieio 10 omoio ¥pnotuomnotelTal vio n
xaptoypdenon KoL NV avAAUon  OpaypdTov  IoU  Undpyouv KoL
veyovoétwyv 1mou oupBaivouv otn I'm. H Tteyxyvodovyia ST ocuvdudlel
AgtToupyliec R&oewv dedopévev, ONMwg TA €pRIAUXATA-gqueries Kol 1
OTATLOT LKA av&AUOrn, W€ TO TALOVEKTAUATOH oOntlxkomolnong Kol
YVEQYPAP LKAC avAAUOCNC TIOU IIPOooeépouv oLl XApIEeC.

111 XPHEIMOTHTA TON =TIl

H enidpoon twov I, o6nwg mpoovaeépdnke, nopdtl "abdpuPn" via 10
eupU koLVO, elval apret&d pupeyddn oce  dLdpopec TTIUXEC  ING
kaOnuepLvdéInt&C nog. T'ia nop&de Lyuo, ocupRouAieuduevol nLo

UTIOAOY LOT LK) €QAPUOYT XApToypdEenong TIMEOKeLlPéVoUu vo ppoUue TOLo
dpduo Ooa mpémel VO QAKOAOUONoOUUE ®OoTe VA Ppebolue og KATIOLO
OUVYKEKPLPEVO moAUKaTdOoTNUa, T1OTEe OUCLAOT LKA k&vouue xpnon IITI.
Xphon epyoreliov 3T, Ouwg, TOAU mLOBavd vo €xouv KAVEL Kol Ol
LOLOKTATEC TOU MOAUKATOOTIAUATOC autoU, mpoToU KoV opXloouv ol
epyoolec KATAOKEUNCG TOU, MHPOKeLPévou PRACEL OTATLOTLKAC oav&AUCNC
YEQYPAP LKAV Cg ouvduaopd ue GAANa  (nmeplypaelkd) dedoupéva, Vo
amopacicouv éva dco 10 duvatdtepo KoAUTepo onuelo, ot1to omolo
undpxel peyoAUtepn miavoétnta oand KAmoLo &GANO, VO KOAUPouv TLC
AYOPUOT LKEC AVAYKEC TWV TEANATOV KL KAT' €mEKTOON VA AIOKOU [ ocouv
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neyoAUtepa kKépPOn. Ipog omoEUYN AIOIPOCOVATOALCOROU, Inv €Ie-
Eepyoaocia dLAPopwV XWPLKOV  £pINudTOvV Péow KATTOLOC KLVNTtACQ
OUCKEUNC oO¢ mpayuatlkd xpdvo, evd PLplokduacte oe xkivnon, 1nv
KaAUntouv ol Ymnepeoieg upe PR&on 1n 6¢éon (LBS),olL omolec ouocLo-
oT k& eival éva mpoldv 10 omolo éxel mpokUyel amd 1OV oUvdUNoud
Tov GIS, GPS, GeoWeb xoalL Mobile Computing kol oL omolisg 6o
oulninboUv oapydtepa. Onwg, cmniong, n ecmefepyoacia miLo meplimAokwy,
TOUAAXLOTOV, €poInudtwnv, omoteAel amotéiecua ovdAuong twv STII
Baoswv amd dL&eopeg neBOdOUC TNG UNOAOYLOTLKAC dLadlracliagc 1ng
ef6puing dedopévewv, 1n onmolo xal amoteAel 1 P&on outhg INC
O LOAWPAT LKAG epyoclac. MMépa Tou mopadelypatog mou mopaTédnke, T
ST xpenolLpomoloUvIal Vyio oxkdun MILO OnuavTLkKEC Kol kplolupecg
AgtToupylieg, onwc n dnuioupyla oxedlaypduuotoc Kivnong pLac
ouddag diLb&owong og éva uHépog mou éxel uvmootel ploa pey&dAn @uUoLKA
KATOOT PO .

H yopoxtnoloT Lkl duvoatdinIta Iou nopéxouv, Aoitmdv, 1o LTIl eivoal
auTh TNg oUvdeonc XwPLKAC mAnpoeoplac pe &AAeg uUn xwpLkég (meptl-
ypoapLlrég) LdLdTnTeg-mAnpopoplec.

11 MONTENA AINIOGHKEYZIHX , AIAMOP®QXHY KAI ANAKTHIHE ZI'll

OANeC QUTEC Ol AELTOUPYLKOTINTECQ TIOU oVaQEépONKoy ONWC KAl OPKETECQ
AAANeCQ, TPOCPEPOVIAL WéECW €pYOAelny KOl €IMeKTACEDYV AOYLOU LKAV
ST, evd n amobnkeuon, n dLaudpewon KoL N av&KINon TV dedouévav
umopel vo yivel péow:

e XNxeolakOV Pdoewv degdouévwv, ol omolec uvmootnplilouv TOUC

BaoLxkoUg 1Umouc dedouévwv, e Toug nivaxkeg Twv omolwv
dnuiLoupyoUvIal ouvdéoelg He TA €RKACTIOTE XwPLKX dedouéva
Tov omolwv n uvnoothpléin vivetal amAolk& (m.X. €&éva onueio
wg dUo aplbuol mou meplypdeouv TO VeERYPXQLKO TAXTOC KOL
uAKoC TOU) .

° AVTILKeLlueEVOOTPAQPOY PRdoewv dedouévwv, oLl omnoleg umo-

ornpllouv vevikoUg tUnoug dedouévwv (abstract data types-
ADT's) mou opilovialt and Tov XpPHotn, ondte KAL 0
IPOOBAKN-dnuLoUupy o XWPE LKOV TUnwv dedouévav (rm.x.
polygon) xoBlotoatol €@LKIN.

TO OVTLKELPEVOOTPUQEC POVIEAO Telvel va yxpnotpomoieital O6A0 KAL
nepLoocdtepo o epapuoyég GIS ecfualtiag TV auinuéveov OUVATOTINTOV
TOU o0& OXéon pe 1O oXeolakd POVIEAO.
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11 ANANIAPAZTAYH T'EQI'PAPIKON AEAOMENON

K&Be veoypaelkd ovilkelpevo 1 ocupuPfdv, 1Inv Eévvola ITnNg XwPELKAC

vndéoTaong tou omolou 1n dilvelr n (dita TOU n Unopén o EVa
ouyKkekpluévo onuelo ndve oto x&ptn - ouvhBwg npoodlLoploudg ue
BACN OUVTIETAYUEVEC VEQYPUQLKOU unroug Kol wnA&toug - , 610G

eUkoAa umopel vo yvivel oviiAnntd, ouvdéetal APPNKTX KAl pe &AANX
UN-vewypoo L KX XOPUKTINPELOT LK&—-L1OL1dTNTEQ. Tia  nopddeLypa, 10
KTApLO TO omoio oTtey&lel T auelBéatpa uplagc oxoAng, umopel vo
AovyLlotel xwplk& wc évo onpeio pPe POVASLKEQ TLHEQ OUVIETAYHEVAV,
oe ouvduacoud ue xramolLec A&AAOU ¢eidouc mAnpoeoplakég dLdéInIECQ,
6nwgc n o0ddbgc otnv omola outd Pploxkertal, o TaxUdpoulkdSG TOU
KOO LKOG, OAANX KoL 1n ovopoaolia tou TuAuortogc amd TO omolo
XxpenotLpomote {tot .

Me 1oV OpOo YyeQypaplkd Odedopéva, Aolmdv, avoapepduoote o€ KAOE
ogvolo Oedouévwyv mou Imepléxel kot eNdxLoto éva otolxelo
tonoBecliac TOo omoio meplLypdpel €&éva oUvoro oamd onueloa, ypauuég,
TOAUYWOVX I enimeda, ol avtLotolyxLon ue UN-VEQYPXP LKA
XOPOKINPLOT LK&=-LOLOTNTEC.

Stnv  roatnyopla outh ouvovidue TOAAE  oUvoAa  dedopévev, amd
dpduoug xroL onuela evdiapépovioc plac mdAng 17 plag oAdKANENC
XOPUG, HEXPL Oedopéva OLKOAOYLKOU, PLOAOYLKOU KL VEVLIKOTEpPX
EMLOTNUOV LKOU €VOLAQPEPOVTOC. OepueAlwddC, TA YVEQYPAQPLKE dedouéva
elvalt elte JdrLavuopatir& (vector) «eite Yneitdwtd (raster) -
anopI Louéva and vewopstpla 1 oand pixels aviiotoirxa. OL dUo autol
10mno L, ouxv& umopel voa ouvduaotoUv, 6tav  via moapdde Lyud
dLAVUOUAT LK& dedouéva dpduou ETTLKOUAUTITOVTO L ard UneLdwtd
dedouéva dopuedpou.

121 AIANYEMATIKA AEAOMENA

Ta diLavuopat k& (vector) dedouéva  ovamaploToUv T O LAPoPA
YEQYPUP LKA  XOPAKTINPELOT LKA-OVT LKepeva ¢ onupeia, ypappése 1
noAvywva, oavéioya 1H60O  pe v €xdotoTe  KAlpoka 1  omola
xpnotupomnoteltat 600 kKol upe 1o €(00C TWV OVILKELUEVQVY TIPOC
aVommoPdCTOOoN .

e Toa OdlovuocuaTlk&d onuela (Points) elval omAdc éva  (eUyocg

CUVTETAYHREVQOV YEQYPAP LKOU unkouc KoL TA&TOUC KoL
QAVOIINP LOTOUV  XOPAKTINELOTLKA To omola KATAAOUPBAVOUV apKeTd
nLkpd uépoc tTOU YOhpou, O6mwC T onuelia evdlLapépovioc (POIs)
ploac ouykekpluévng mepLoOxnC.
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e 0L OLOVUCUOT LKEC  VPOUUUEC (LineStrings/MultilineStrings)

eival pla drtatetayuévn Alota onueiowv Ta omola ouvdéovial
néocw povomatLdv -  mnopoucL&louv, dnAadn, WUla  YPOUU LKA
ouvéyxela (m.x. Opduol kol motduLla) -, O6mwg emiong kol GAAWV
vontodv onueiwv, émwg cival ta oUvopa peTaél OU0 KPATOV.

e TéAog, 1o OdlovuouoTlk& moAUyeva (Polygons), ouUoLaOTLKE,
elval O LOVUCHAT LKECQ Ypouuéc ol omolieg nopouo L& louv
KAeLoTodTNTH — TO opxlkd kKol TeAlkd onueio toug, Oniwdn,

gival 1o (dLo. Me 1Tnv PoOPOH HTOAUYOVWOV OUVHOBWG ouvoavTdue
XOPOKINPELOT LKX TIOU KATOAUPR&VOUV apkKeTd ueydAo XOPo of éva
xédptn, oOnwc Alpveg, d&on, ueydAa OLKOJOULKA OUYKPOTAUATA
K.4&.

Point Line Polygon

0.5, 1

0,0 1,0

Etxkéva 1.1 - Aitavuopatikoi tUnoiL dedopévav

121 YH®IAQTA AEAOMENA

H évvola tov ¥netdetdv (raster) dedouévev upmopsl va yivelr mio
€UKOAQ kKoaTOovontn ov AdPoune unoédyn poc plioa ewtoypaeia UneloakAg
k&uepag Omou o100 yaunAdrtepo emimedo aopaipeochc 1ng, dev elval
Timota meplLocdtepo and pla Alocra omoptiopévn oand pixels ue
TIpéc. Ta dLavuopatilkd dedouéva AauPdvouv, Oniwadhn, To XIOPO ®C
éva entmedo mnou amoptileTtal amd Efva nivora oamd KeALd (dilou
ueyéboug, 1o KoBévVa amd To omola mepléxel plo Tiup LOLOTNTIAC KAL
bottom-left ocuvietaypévec keAloU (og aviiBeon pe 1a dLAVUOUAT LKA
dedouéva mou pac  dlvouv 1tLg¢ axrplPBelg ouvietayuéveg evoc
omotlodAmote onueiou ndvw og éva x&etn) . Ta keAld& mou polp&loviol
TLg (dLec TLpég LOLOTATWY, OoVILlmpoowneUouv Tov (dLo 1TUno evocg
YEQYPAP LKOU XUPAKINELOT LKOU.
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D (Ajrlc,uffure . lake
. residential D road

Etkéva 1.2 - ¥neLdutd xwpLtk& dedopéva

113 ENINOTH KATAANNHAON AEAOMENQN

‘Oocov  apop& tTnv emiLAoyn ovdueca o€ aUIOUC Toug OUo  TUmoucg
dedouévav, oauth cfoaptdtal and 1o €(doCc Tng egpyaociog mou éxouue
vo eépoupe ei1g mépac. Enl nopadeivpoati, 1o pixels oto yneLdetd
dedouéva éxouv 1dLdInTeg Omwg Xpoua, odltaedvela 1 UTYog Kol Ol
ormoleg, Oewpnitlkd, éxouv ueyoAUTepn XENOLUOTINTH O E€IMLOTINUOV LKOU
enilmédou  épeuvec KoL ovaAUoelc. And  tnv  &GAAn  uepld, T
Siavuopat k& dedopéva, ocuvhbwg, noc mopéxXouv  ILO  YEVLIKECQ
IANPOQOPLeEC TOU aeopoUVv VA YVEOYPAPLKO XUPAKINELOTLKO (eXTOC TOU
OXAPATOC KoL TWV OouUvieTayuévev Tou), Oémwg oItnv nepimtwon evodg
dpduou, obmou ouvhbwg autdg ouvodeUetal amd TNV Katnyoplo
(mpwTteUov, kKopuoU KAMm.),TIo oav eival povAhc 17 dLmAfNg kukAopoploag,
aAA& Kol Tnv ovoupoola Ttou.

13 TYANOT'H TEQI'PA®IKON-XQPIKON AEAOMENQN

H ditadlkacla 1Tng OUAANOYAC KOl eHefepyaoliag TV VEQYPAP LKAV
dedouévav, IPOKeE LPéVOU oaUT& VA  UHOoToUv TLC OomolLeodAmoTe
avoAUoelg 1 kKol vo amodoboUv PRdoel ontlkomoliong, eival upla oamd
TLQ Lo JdamavnEeéc XPOV LKA KL UMOAOYLOT LKY, OAAX TaUuTdOXPOVA KOl
TLO onNuovILKEG dlLadlraclec oT1ov KUKAO egpyacLov evdg ITO. To
dedouéva, omwg Oo umnopoUoe rovelc va mel, amoteAoUv pall upe 1O
avlpdILvo duvoulkd, Tov muphva evodc I, roabdC xwplc oautd dev
vploTatal n évvola Tng mAnpogoploac.

13] IPQTOTENH KAI AEYTEPOTENH AEAOMENA

Ta vewypu@lkd dedouéva, mépa Ty OU0 KATNYOPLOV TIOU oVAQEPOBNKAV
otnv T1mponyovUuevn evoéinIta, xwpllovial xoal oe dUo euplIepeq
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katnyopleg, we PBdon v unyn ond 1nv omola OUAAéyoOvVIQL :  Of
DPWTOYeVH) koL deutepoyevh dedouéva.

Me 1oV O6po mpwtoyevhy Jedopéva oavapepduocte o  dedopéva  TOU
oUAAéyovTal amneubelac oe  UnoLakn upopen, evd ue  tov  6po
Sevutepoyevyy Jedopéva avapespduoocte ouvhbwg oe degdopéva 1o omnolo
IPOEéPXOVTIOL amnd OPXE LAKEQ nnyég (m.x. apxela QATIOYPAPOV
nAnbuopoU) kol Ta onofla xptlouv yYneiomoinong.

137 TPONOI TYAAOTHE NPQTOTENQON AEAOMENQN

TiLc tTeAevutaleg Odexaegtleg, omwg eival Aoylxkd, ol nnyéc omd TLC
onoieg, xatd Pdon, viveral n ouAioyn dedopévev, clval ApPNKIA
ouvdedenuéveg HPe  TLG  TEXVOAOYLKEC egfeAl&elc. Duvenoag, autd
OUAAévyovTal ameubelac oe Unelaxkn popen. Toa PBoacikd péocoa, AoLmadv,
IOU XPNOLUOMmOLOUVTINL MIPOg QUTH TNV KateUbuvon, eilval:

e Mapatnpnitikoi dopupdpol KLVNTAG TPOXLAG KAl OAEPOCKAPN, OIOU
HéOW TV €LOLKA TomofeTnUévey oLoONTAPWY TOUCQ, WG TUPEXOUV
dedouéva tnAemiokdémiong, OdnAadn Yneloakéc eLxkdveg ol omolecg
oUCLaOT LRK& meplAouBdvouyv 1d1déInTteg and WPUeEIPNOCELC QUOLKQOV,

XNULKOV KAl PBLOAOYLKOV LOLOTATOV VI LKe LPévoy — Xwplg &ueon
emoen, kKol ol omoleg dev elval timote &AAo omd YneLdwtd
dedopéva.

e Ta [IaykéopLa Aopupoplk& Zuothpata INAofynong (Global
Navigation Satellite Systems), ¢va ex Twv onolwv eivalL to
Naykdéoplo ZUotnpa Ztiypatobétnong, supéwc yvword o¢ GPS, 10
onmolo Poaciletal o éva TAEYUX €LKOOLIECOAPWY dopupdpwyv TINg
I'ng, 1twv omolwv oL €LOLKEQ OUCKEUEC €VIOIMLOUoOU  (Ioumo-
Oéxteg) moapéxouv okplPelic mAnpoeoplec via 1In 6&on evocg
onueiou, 10 UYdueTEpd TOU, TNV TUXUINTO KUL TNV KATeUOUVON
Ing xivnoAg Tou. H upeydAn mnAcioynoio Ty JLAVUCHAT LKAV
dedopévwv mou ouvovidue onpepa o Yneloakoug x&pteg, elvol
QTIOT éAeOUO CUAAOYANC dedopéveyv omd outoUg Toug dopupdpoud.
[Iapdéuola cuocThuaTa €ival 1o umd ovantuin ecupwnalkd oloTnua
GALILEO , oAA& xol To pOholko oUotnua GLONASS.

OL poppéc apyeilwv mou ouvovidues ta Pnetdntd dedopéva silval n
GeoTIFF, o6mwg eniong xoalL 1n JPEG2000, evd n PBaolkh Popen Tmou
ocuvavIdue T 1meplLoocdteEpd  dLAVUOUAT LKA dedouéva, elvot n
Shapefile.
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14 YIIHPEZIEZ ME BAZH TH GEZH

Téoco n moviaxoU mopoucio Tou ooUpuaTou OLKTUoOU og ouvduacoud ue
n duvatdinta mpdoPoaong O epapuoyéc mAonynonc GPS  mou
Tpocpépouv mAfov OAd TA TePUATLKE KLvnIOVv ouckeudv, OCO KAl 1
O LapKAC eEEALEN TV  Teoypa@lkdyv  IIANEOEOP LAKOV SuotnudTwv,
0d)ynoav OTLC apx€ég Tng mponyouuevng dekaetloag og upla véa yevid
Aoy LlopLlkoU via KLvntég vmnpecieg, VYVwoTéc wg Ynnpeoieg Me Baopg
Tn ©éon-Location Based Services (LBS). OL vumnnpeocliec outég péow
TV JLAPOPWV feapuoy®v Toug, ouvdudloviag TLC TAnpogopliec mou
ToUug mopéxel TOo oUctnua GPS ue 1LC¢ mAnpoeoplec 1tng PRaong
dedouévav Tou GIS, Aoupfdvouv k&Be oTlyun Tnv axplBhic tomobeolo
TOoU e€kAOTOTE XPNOIN KAl TOU TIPOCQEPOUV TAnpoeoplec o mpoayuatLkd
XPOVO, AmMATOVING TOU Via mopddelyua o queries o6mnwg "llold eival
TO Lo KOVTLVO ATM pe B&on 1nv KATeUOUVON POU Kol Tnv Kivnon oTo

dpbuo outnl T  otLlyun?". Tuvenng, 6nwc mpoavapépdnke, ol
Yanpeoleg upe PB&on 1n ©éon, umopoUv moAU owotd voa Bewpnbolv g
Vo eMILTIEDOU—AOYLOULKOU Tpoldv mou éxel mnpokUfetr oamd TV

ocuvduaopd Twv uvnnpeoldv GIS, GPS, GeoWeb koL Mobile Computing oc
ploa mpoondBela altinong Twv HTAcoVERTNUATWY 1OU HPAOCKELVIXL OTLC
Undpxouoeg TNAEMOLKOLV@VIAKEC vunnpeciec. Térog, Oonmwg vyivetol
eUKOAQ avTLANuTd kKol o ouvduaoud pe 1o oo AEXONKOV KAl OTNV
evétnta 1.1, oL ev Adyw vuvnnpeoleg, XPNOLUOTmOLOUV TEXVLIKECQ
efopuing dedouévayv Kol Pplokouv peydAn xenolpdinia KoL oImInxXnon
oe dLAPOpPEC TIUXECQ TNG KaONUeplvoOTNIAC, OAIOVIOVINC HoC omd IILO
anAd éwC TILO TMEPITMAOKA €PWINUATA.
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2.EzOPY=H AEAOMENQN

11 EIZATQT'H

Y10 onueio autd Kol oTa TmAaiola Tng ovdyrng TOCO TWV UNNPEECLOV
nou mnapoucsLldotnkoav otlg evoétnrege 1.1 kot 1.4, GIS koL LBS
aviiotolya, 600 kol &AAwWVY UINEeol®vV ol omolegc dev oxetilovial
anopaitnta pe xwplkd Odedouéva, via dLaprh €&EALEN kol kot
EMEKTAON n duvatdinto IOPOXNC YN} KoL QKPLBECTEPWV—
TOAUTIAOKOT QWY TIANPOPOPLOV ®C MTPOC TOUC XPHOoTEC TOUCg, WPInopoUue
vo épBoupe o pla mpdtn emoaen kKol pe tn dLadilkaclia tng €&dpuéncg
OedOoUEVOV-TIPOTUTIOV, IpoKe LPévou va Béocoupe kAmoLeg PaCLKECQ
évvoleg, €10l ®OoTte vo nepd&ooups oapydétepa OTtn  oulAInon  1Ing
EMEKTAONG, OUCLOCTLKY, TOV AELTOUPYLOV INg, ue okomd Inv giaywyn
XWELKNG YVQOONG .

H efbpuln Oedopévwv (data mining), omoteAel pla UDOAOYLOT LKA
dLadlkaoia, n omo { o XPNO LUOTIO LOVTAC dL&popeC katnyoplecq
odyoplBuwv €éxel g TeALkSO oxomd ,Inv efaywyn evdiLapépoucag,
KATAaVOnTAG Kol PéXPl mpdTlvog PN-YVWOTAG mnAnpogopiag 1§ mnpotdnwv
pnéoa amnd peydreg Rdoelgc dedouévev.

Npétunmo, pmopei va Oewpnbei xK&AOe oUvolo mnpaypdtwv-dedopévev ta
onmoia oxetilovialL petald TOoUg KATW UNd KAMOLEG YEVLIKEG N €LJLKEQ
ouvOnKeg Kol 1 ouoxétion tTwv omoiwv Xpilet &fiag 2Adyou Kol
nPOCoXAG .

Extdég amo pla vuvnodoylotixkh dladlroacia, n e&dpuln Odedouévev,
BewpelTal kol g éva dlLamoveniotnuioaxkd vnonedlo Tng emLoIHUNG
TOV UINOAOYLOTIOV. O 6poc mou éxel emlxpatnoetl, autdc kab®' autdg,
ouwcg, wumopeil va Bewpnbel oav O6xL AavOoouévog, 1d6Te uUn-oxkpelLPAHg,
KaOdc o PBaclkdC o1dYXOC TOV TEXVLIKOV IMIOU XPnoLuomolLoUvial, OIwd
HOALC mpoovoapépbnke, cival n -dLapécou peydAou OYyKOU JdedouévVav-—
€fb6puln mnpotltnwv Kol yvoong kol O6xL oanAd& n  eaywyln KATIO LWV
dedouévav, oOmwg outd unmopoUv vo AnedoUtv undyn pe IV aUoTInEl
é¢vvola Tou OLKOU Ttoug Opou. I't' autdv 1OV Adyo, Aowndbv, Os
apreTéC RBLPBALOYypapLlréC mnyég ouvavidus oavil( yia tov dpo "efdpuln
dedopévav", tov Opo "efbpuln mporumwev", xwplc va oAA&lel KATL,
oUuoLaoT LK&, WG HOPOC In onuoolodoyio Kol TLC ue6ddoug IIoU
aroAouBoUvIal .
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111 ANAKAAYVYH I'NQXHEZ MEZA AIIO BAZEIXZ AEAOMENQON

Tnv €&6puln dedouévwv, ITnv ouvoavidue mplyv 10 PRAna avdAuong plac
ceupUtepng dLadikoacioag, 1nc "AvaxrdAuynce yvoonge upéoa omnd PR&oeLc
dedouévav" (Knowledge discovery in databases-KDD) [4] [5], n omola
onwg  oeolvertal kol ortnv  gLlkdva 1nou  okoAdoubel, oUCLOOTLKE,
dLabétel 1pla Pacikd PHuota: a)nv npo-enefepyacia, 1n onola
nepLtAaufével xk&moloa "uvnofriuata" oSnwc n  enLAoyn dedouévwev, O
KaBoplLoudbg TOUQ, In €vomoinocr Toug KOl O WPETAOXNUATLoudg TOUg,
B) tnv e€&dpuln mpotUmwv PECW TWV IPOEHELEPYAOUEVOY Oedouévayv KAl
TéAoCc y)inv eppnveia/afioddynon Kol OHNTLROMOINON TWV QIOTEAE-—
op&Twv mou mpofxkuyov amnd 1o PAua Tng €&dpuinc.

AR ‘ —

Knowled ge

249
oATA CEE i
winy | Cleaned transk"‘"dw“
EﬁEB ﬁEi?_ Dota

1 w*‘qﬁﬁu\
[

Etxéva 2.1 - Efbpuln yvoong péoa amd Paceig dedopévav

Noyw TOoU Tepbotiou @bptou dedouévev, Aolmdv, TOU KATAKAUIOUV TNV
kaOnuepLlvoéInt& poag o€ ouvduaoud ue T ouvexn e€&EALEN  Twv
TeXVOAOY LAV dlLadLkTUoU, o6mnwg emiong xrol ue PRd&on 1TLc OAO KOL
HeploodTEPO MLO TePIIMAOKEC ANULTACELC TV XENOTOV, O6Owg kKoavelg
umopel vo xKatoAdPBel, n ovak&AUUnN NOEOTUNOV KXl KAT' €mEKTOON
yvoong, dev Ba unopoUoe va unv amoTteAel ovandonooto KoOPudt L ndpo
TOAADV A€ LTOUPYLOV TouU ouvavidue ce pla nAnBopa nmpayudtwv 1OU
ocupfPaivouv yUpw pog, TA omHOold AKOAOUBOVTINC EVayv TILO AQALPET LKO
t1pbérno oxéyYng, oOto emimedo ING E€MLOTAUNG UIOAOYLOTOV, OwpoUvial
wC dedouéva.

11 TIPOENEEEPI'AZIA AEAOMENQN

[IpotoU ouveyxlocouue 1n oulAtnon pac €1dLkdtepa nepl tng e&dpuing
dedouévav, KoAd Bo ATy va moUpe KAMO LA HPAYUATA VIX TO RAuUC mmou
nponyeitatl outng, otnv eupltepn OdLtadlkaoia 1ng "AvoaxrdAuyng




yvoong péoa amd Phoeig dedouévev", TNV mnposmefepyoacio TV
dedouévav.

H mpoenefepyacia-npoctolpacia twv dedopévev, NTPOKELPEVOU VA TA

pépoune oce pla 600 1o dUVATOTEPO KATAAANAOTEPN HOoPON - &T10L GHOTE
va  éxoupnpe ev  TéAgL 6600 mLOo  QaRpPLPH kKol moloTlk&  vyivetoal
amoteAéopaTa - amnoteAel mepimou 1o 80% 1oU Xpdvou plag

omolacdAmoTe egpyacioag pe oxomd Tnv avok&AUyYn yvoonc. AuUThH 1
dranioTwon, ToUA&XLOTIOV, LoxUel via Inv nepintwon mou n €v AdYw

dLadlkaoia mpayuatomolelital Ppéow KAmMoOLoOU epyoieiou e&dpuinc
dedouévev xrol dev unmbdpxel ovOpwnivou duvaulkoU "eumAoxkn" oe
IPOYPAUUUAT LOT LKO eninedo. Oonwcg, eUKOAO umope { Vo vivel

avtianutd, xwplc 1o PApa tng mnpocuefecpyociag d&v umopoUus VX
k&voupe AdyOo via TO PBAuC tng £&dpuing dedouévwev, ndoco PAAAOV VLA
TNV aVOKGAUYN OmoLaodATIOTE TLO TeP(mAOKNG, TOUAAXLOTOV, YyVQOONG.

111 BHMATA MPOEINEEEPI'AXZIAX

Onwc ouvpPaivel nmédvia oe  éva omnotlodpmote npdPBANUE, TO TIIPATO
Baolkd PrAua mou mpémel va kK&vVouUues, TmOpokeluévou, Pdoel KATOLAC
avdioyng TOoUu ueyéBoug Tou mpoomndBelag, VO  KATOHAREoUUE OTINV
enlAuony tTou, dev  egilval &Aoo aund Tnv  nAfpen  kotovdnon  Twv
QUL THCEWV QUTIOU, OPpdYUA IIOU HIPOoeavAac dev aAA&lel bdoov apopd 1n
dlLad koo ia avaxrdiuyne yvoong.

To npdto PRoaclkd PApc, Aolmdv, TOU HPEIME L VO akKoAouOnBel mpLv KAV
apxloetl n diLadikaclia 1tng mpoeuefespyoaciag, eival n ratavénon v
QIA L TACEWV TOU €KACTOTE MHPOPAApATO¢ HPOC OaVAAUOn T1OU JOC
dlvetal Kol KAT' €méKTOON N €OLAOYVH TOV COOTOV OedOoUéVwv.

Ta tpla Baoclkd PAuaTa Tng mpocemefepyaciag, mTOU oKOAOUBOUV petd
TNV €ILAOYN TOV KATXAANAWVY dedopévev, Omwg umnopoUue va doUue oO1In
ceANlda mou axkodoubel, elval Ta €&Ng:

KabopLoudc Aedouévwyv (Data Cleaning)

Ta dedouéva OToV mpoayuatLkd rd6ouo eivatl "Bpodulxa”

e EAAe.nmf - incomplete : upnopel va toug Asgimouv x&moiec T LUEC
YVOPLOP&TWV 1) ardOUn KoL KATOLA €VvOLAQEépPOVTIa yvwploupotoa.

e Me 66puPo - noisy : meplLéxouv AGOn 1N Heplbwplakéc
TLuéc (outliers).

e Agvuvemnf - inconsistent : mepléyouv un Aoylkéc ouoxetioelc A
OLIAOTUNIEC EYVPUPEC.

H d16pbwon 1tV TPpLOV, QUuIdV, KUInyoplLdv "Bpodulxrwv" Jdedouévev,
anmoteAel 1 dLadikacia TOU KABAPIOHATOG TIOU €eMLPAAAETAL VA KO-
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AoubnBel, mpoxrelpévou va auénbel n moldINIA Twv dedopuévwv mou HBa
XPNOoLuomo LnboUyv OTInv TepalIépw dLadLlroaolia.

Evonoinon Agdopévwov (Data Integration)

H evomoinon teov dedopévev, cival n dLadixkacia xatd Tnv omolo
ouyxwveUvoupe kol opadomoioUpe, nLBavdg, Odedopéva mou Rploxkoupe
BLECW TOAAATIADV KOl €T€QOYEVHV HINydVvV, ue PBAon tLg opoldintég TOUQ
WC TIPOC KAMTOLX OUYKEKPQLUEVA XUPAKTINELOT LKA.

Metooxnuot Lopdg Asgdouéveov (Data Transformation)

O petaoxnpatiopde tTwv dedopévev, cival n dLadlkaola PETATPEONNC
dedouévuv 1 mAnpopopldv amd ula popen o ula &AAn, ouvhbwg, OTWC
Kol oOtn nepilntwon vioa tnv omola oulntédues, ond Tn HPOPEH TOU
nnyoiou ouotAuatog - otn {ntoUuevn POEEH TOU OCUCTAUNTOC TIPO-—
opLouoU.

13 H EEOPYEH AEAOMENQN XTON IIPATMATIKO KOZMO

Ipwtol mepdoouue OTQ TILO "RBoBL&" (NTAPNTA  TNG eEbpuUing
dedouévav, xoaAd OBo AHtoav vo doUue 1o TWC oUTH emldpd HIPAKT LKA
oTov mpoaypatlkd kbé6opo. Onwg, mibavdv, Aoltmdv, vo €xel yivel éwcg
TOpa avtlAnutd, n €&opuln dedopévwv ypenoiluomnoleliTal eUpéwg KoL
TOLKLAOTPONWG KL ToEOTL IIOU Ol €Idlpleg mOU QOXOAOUVIOL HUE QUTIN
6A0 xrolL nAnBoivouv, undpyxouv okKOUN OPKETEC TIPEOKANCELC TIPOC
neAéIn  KOL enlAvon. OL TmpoxXANoceLC OQUIéCQ, apopolv  KUplwC
QAYOP LOULKEC mpooeyyloelg, oL omolieg dev umopoUlv va &éxouv &AAOUCQ
BaoLkdbug o1dxoug mnépa amd Tnv OA0 Kol peyoAUTepn okpifela TtV

amoteAeoudtwyv, Onwg eniong kol ond TNV gAaxloromolinon tou
XPOVLKOU KOL UHNOAOYLOTLKOU KOOCTOUC TWV TEXVLIKOV TIOU ¥XPENnoL-
pomoLoUvtal. MHoapdAa autd, IPOEAVHC KAl YVIx voa PRplokel onuavtikd
xopo 10O OoInv  olkovoula doco kol  oe uloa  peydAn  RATpoRo

eILoOTNUOV, clval o onuelo mou mpooeépel apretd UPnAoU emLaédou
vnnpeolecg.

Evde LKT LKA ROl €mLypauuoT LKY kamota amd To nmedio 6mou n v Adyw
dradilraocia gival apretd dnuo@lAng, eival ta €&AC:

e AVAAUOCN XPNHOTOOLKOVOHLKAV dedopévwv

e Buiopunxavia Aiavepmopiou

e Biopnxavioa THAEDLKOLVOV LAV

e AvaAuorn PLodoyLlKRAOV dedopévwev (BLomAnpogop LKR)

e Avixvevon andtng
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13] XPHZIMOTHTA KAI E$APMOTEX

Eoe(1dn, Oouwg, unopel va unv éxel vivel axdéun nAnpwg xatovontd
IwC unopoUv vo XenoLupomoln®oUv ol uUnnpeoieg IHIOU TIPOCQEPEL I
efbpuén dedopévev, oOmwg eniong KoL Tl OKPLBOC umopoUv va
npocpépouv ota medlia mou podALg ovapépbnkoav, og "plfoune" uloa mio
QVOAUT LKA pattd oe kbmola and autd.

Medio av&AUONC XENUATOO LKOVOULKOV OedOUEVWOV

Ta OLKOVOULKA dedouéva 1600 Twv ITpamel lKOV e€pyaocldv, 600 KOL
VeEVLIKOTeEpa OAWV TV KAXDWV TOU AIOTeA0UV ovandoNnooTOo KOUUATL TNC
olLkovouliag, eival ouvhAbwg oxetTlkd Kol ueydAng moldétnIacg, npdyud
nou dleukoAUvel 1d0Oo 1tV £&dpuln mnpotltnwv, OCO KL TN OTATLOTLKD
avdiuon. KamoiLeg omo TLg 1pooeopéc Tng €&dpuéng mpoItUmwyv OTO
ouykexplLpévo nmedlo, eilval oL €&Ac

e TIpbBAeyn mnmAnpoung davelwv Kol ov&AUON IOV  KLIVACE®V ING
TLOTWT LKAG KAPTIAC TOV IEAATOV.

e Tofivéunon Kol  kKoaInyoplomoinon TV HTeEAATOV  ue  okomd
OUVKeKPLUéVEC oTOoXeUoeLC ToUu kKAGOOU Tou marketing.

e EvtomniLoudg EenAUuoTOoC  XPAUMOTIOC KoL AAADV  OLKOVOULKOV
EVKANUATOV .

[Medio Brounxovioag kol Eumnoplou

‘Ooov apopd 1o v Adyw oautd vevikdTepo medlio, n €&dpuén mnpotUlnwv
EPXETAL VO TOU MHPoo®épel, OUOLXOTLKE, TIn Yyvoon mou opopd TLC
ouvhABelec TV  KATOVOARIOV oavd mnepiodo, wpe okond 1600 TNV
cAoy Lotomoinon KLvAoewvy T1Tou mepléxouv ploko, o6oo kol xrot'
EMEKTAON TNV omokKOULon OAO0 KoL HEYAAUTIEPWVY Kepddv. Me 1n Pondeia
Inc nAndopoag dedouévev, Aotmdv, mou dlatibevial péown O L&QoPwv
opYyOV LOUGOV mayKooplwg, n €&6puln mnpotlnwv £pXETHL VA AOXVINOEL
oe €pwINoeLlg OMWC

e Jlolo mPOTdHV Vo HPOCEEPOUNE OTOUC HeEAXTEC?

e JloLeg katnyopleg TEAATOV S1e] ENINPEAOCTOUV KoL S]e7
QVTOIIOKP LOOUV o0 Pla OUYVKERPLUEEVN SLAPNULOT LKA €KOTPOTE (A?

e Jlwc Oua avayvwploouus toug meAd&tec ol omofol dev axkoAoubBoUv
OTAéOV TLC unnpeocleg pog Kol molLog o AOYOCQ TIOU OUVERN autd?

e Jlola katnyopla meAatdv cival meploodtepn ONUAVT LKA KAl TG
Vo TNV Kpatdue euxaplotnuévn?
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[Medio AvaAuong BlLoloy KOV Aedopuéveyv (BLOTANPOQOP LKN)

Ol mpooeyyloelc tng €&b6puéng mpotUnmwy e€lval LOAVLIKEC KAL YVIX TV
eupUTepo XOPO Twv PUOLKOY Kol BT LlKOV Emiornudv, ol omolisg dev
Ba umopoUoav va unv dilabétouv apretd "mAoUGoia" dedouéva. Mia amnd
QUTECQ TLC emLoTAueg eilval n BlLomAnpogoplkn, oIn dlaxelpLon Kol
nv avA&AUon TV QTIOT EAEOUATWV Tng omnoloag, dradpopuatilet
onuovi kO pdbAo n  €&b6puln dedouévev. Ta PRlLoroylkd efaydueva
npdétuna, onwg Oo umopoUcs kKovelg va Ta yxapoaktnpiocelr, ouul&iouv
0€ OPKETECQ HTIUXEC TNC €V AOYyw €mLOTAUNG, KATOLEC ommo TLg omolecg
elval

e H ONUOC LOAOY LKA evormo ({non €TEPOYVEVOV, KOTOVEUNUEVQRV
YOV L LOUATWY KOl TPRTEORLKOV PBACERV OedOouévav.

e H otolixLon, eupeInplonoinon, oavoalAInon ouoLdINIAC  KOL
OCUYVKP LT LKA QVAAUOT TTOAAXTIAQOV OAANAOUX LOV VOUKAEOTLO{wv.

e H ovoxk&Auln dounpéveoyv npoItlnwmv Kol 1 ovdAUCH YEVETLKOV
OLKTUWV KOl povonotLdv npwteivng.

1Y MEGOAOI EEOPYEHEX AEAOMENQON

Exovtag k&vel Adyo via 1tn dladlkaclia ovaxrdiuyng yvoone péoa amd
Baoelcg, TO wapXlkd Tng PAHURC, ITnv npocmefepyoocia Twv dedopévev,
Kol éxoviag mnoapoucl&oel k&moleg omd TLQ TOAAEC vunnpecliec mou
npocpépel n €&6puln dedopévev otov mnpayupatilkd kdoupo, nHpbe n
oTlyun vo doUue amd plo mLo KOVILVA OONT LKA vovioa To moleg elvol
oL uéBodol mou yxenotuomotlel n v Adyw diladlroacia.

OL uébodolL autol dev elval K&TL &GAAo  omd OaAYOPLOULKECQ
npooeyyloglc-poviéAa mou OmwC OPpoovaeépbnke voal upev nopouct&louv
UlnAoU emimédou AgltoupylkdInTo, oAA& ot mAaioia tng €&EALENg,
e EakKOAOUBOUV Vo ovIlueTtwalilouv dL&popeg MPOKANCELC TIOU £€X0OUV VX
k&vouv ue 1tnv  €Upeon OA0 KUL QOKPLPBECTEPWVY OIIOTEAEOUXTOV OF
ocuvduooud m&via pe  ulnAn  ToXUInNTo Kol XounAd  UMOAOYLOT LKO
kbot0Cg. Iuvenhg, Omwg eUkoAa umnopel vo vyivel xoatavontd, OTLC
dLb&popeg pebBddoug Inc  e€&dpuinc  dedouévev, noi{{ouv  apreTd
onuovI LkKO pbAC oLl Oouéc dedouévav.

Ol pébodol mou xpnoLupomolLel n €&bpuén Oedopévwv, MPOKELPEVOU VA

pTdcel otov TeAlkd 1nc o1dXo, umopolv va XwplotoUv og  dUo
eupUTepeg KATNyoplec - POVIEAN MPOCEVYLONG MmPeoPRARuaTog, ue Bdaon
TO Tl ORpLBOC mnAnpopopia ©&Aouus vo ef&youus xK&Be @opd : OTIO

neplypapLlkd (descriptive) mpoviédo kol oOTto Ppoviédo mnpdPAeyng
(predictive). OL pébodol TOU Teplypa®lKoU UOVIEAOU, OOXOAOUVIOL
ne TLC vevikég 1dLéINnTeg 1tng mopoucsioac twv dedopéveoyv oe ula Bdon
dedouévav, evd oviibeta, oL péBodolL TOU HPOVIEAOU mnpbdPRAeYng,
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XxpenoiLupomoLtodyv TLuég evdg dLabéoLpou  ouvOAOU, TPOKELPEVOU VX
OPORAEPOUV N YVWOTECQ 6 HEAANOVILKEC TLPECQ evdC GANOU, TIPOQAVAOC
OX€T LKOU, ouvdAou Jdedouévav evdlapépoviog. Onwc oealivetal Kol

otnv eLtkdOva mou okoAoubBel, TO meEPLypaplrkS poviélo cfdyel npdTUNA

B&oel TV peBOdWV : a) ocvuoxétiong, P) ovotadomoinong, y) ouvvoyng
RKalt O8) efaywyfg YXAPOAKINPLOTLKOU, €V TO poviédo mnpdPAeyng,
nepLAopufRéve L TLC nedddouc : o) KatnyoplLonoinong, B)

noALvdpdpnong Kol y) avaAuong XPOVLKAG oOeLpdag.

|V EZOPY=H
L AENOMENIM

7/ \\

_

ESAMH

AMAAYIH
',P AKTHPLETIEOY KATHMOPIOTIOIHIH TTANINAPOMHIH

IYIXETIEH CYZTAAOTICIHIH

XPOMIKHL ZEIPATZ

Etxéva 2.2 - KatnyoptiLomoinon pe0édowv efdpuéng dedopévav

s1nv npoom&belo, voa unv fegpUyouue oand 10 Poaocltkd okond ToOU €V
AOV®D OUYYPAUUATOC, Ol £évvoleg ITOU QaKOAOUOOUV mépa Inc uedddou
ouoxétiong, Oa doboUv Goco mlo ouvont LKA, OoAAN&  ouvhuo KOl
katovontd&, yvivetoal.

141 MONTENAO IIPOBAEWHX

O Boaoctkdc oxromdC TOU HoVIEAoU mpdPAedng, OOWC oVAPEPEL KAL N
ovoucoia Tou, dev elval &AAog oamd Tnv TpORAeYn PEAAOVT LKAV
TLUOV-—omoTeAeopdTOV ue Bdon k&TOLH TEEXOUCH OCUUIEPLEOPN YVROTOV
dedouévav. To poviédo updPAedng, €xk1OC IO TLC uUnnpeciegc mnou
npocpépel otov KA&DO TNg ueTewpodovioag KoL Tnv npdyvwon Tou
KoL poU, xpenotupomnote {tot ceupéwng KoL oe  pla #nAnBdpa  &AAOV
AgLTOUPY LAV, 6nwge n aviyxyveuon spamming 17 oano&tng Kol o TO
otoxeuduevo marketing.

KATHT'OPIOINOIHEH (Classification)

e éva mpdPAnua katnyoplomoinong, TUImLKY, &xoulue LOTOPLKA-YVOOTA
dedouéva moU KoAoUvTaLl mnopadelyupoata e1lkétoag, Omwg emniong kol
KamoLla véa dedopéva. K&be mouplddelyua €TLKETOAC TIEQPLEXE L TOAANNTIAECQ
LdLéTNTEC mou unopoUlv va xpnotiLupomolnbouv via npdlreyn kol plo
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otoxeuduevn 1OLd6TNTa n omoloa koreltol efaptnuévn uetofAantn. H
TLun tng oroxeuduevng LOLOTINTAC KaAs({tTol wg €TLlkéTa KA&ong, Omou
T Vvéa dedouéva esumepléxouv OAec TLg &AAeg 1dLdInTEC  TOU
nopade lypatoc et1Llkétag, €xt1o6g, ouwg, authc. O ordyog, AoLmdv,
TV JLAQPOPWVY CaAYyOoPLOULKOV pebddwv Tng xatnyoplomoinong eivol va
KOATXOKEUXOE L EVA PUOVIEAO YXENOLUOTOLOVIAC YVOoTd dedouéva, OmoU
Ba mpoPAémel TNV KAXON €TLKETAC TV VEv dedouévev. I'vootol
aAybdpLOuol katnyoplomoinong, e€ival o aAydéplOuog tou Naive Bayes
KXl O Tpocopuocuévoc aAydplOuog dLktUou Bayes.

INANINAPOMHEH (Regression)

H noAltvdpdunon, ouvocLaotilkd, xr&vel 1nv  (dLta douAeld ue 1
Katnyoplomoinon ue upévn Pootkn dtapopd OTL n maALvOpdunon
aoxoAeltal ue aplBuntLlkéc/ouvexdueveg otoxeudueveg 1dL4TNTEC, 1IN
CTLYHMN TOU 1 Kotnyoplomoinon ooXoAsitol pe JLOUKPLIECQ/KATNYO-
PNUATLKEC OTOo-Xeudbueveq tdtétnTec. Me  &AAo AdvLa, edv 1
otoxeudpevn 1dLéTnTa mepLtAauPdvel  floating-point TLupég T1dTE
anotTeltal nmaAltvdopdunon, evd ov mepliapfdvel string 1 OLakpLTECQ
integer tilpécg 1d61e amaltelTal kKatnyoplomoinon.

ANANYZH XPONIKH:X ZEIPAY (Time-Series Analysis)

OL oegLpéc xpdvou (time series), ceilval oeLpég and dedouéva
veyovotwyv (events), katoaxwenuéva oe ula doun euvpetnelou kol
TonoBeTnuéva ue  xpPovikn ogLpd, Oomou 1o K&Be embuevo yeyovodc
npocdlopiletal and éva N meplocdIepa mponyoUpeva yeyovodéta. Onwg,
Aotmmdv  eUkoAa umopel va yivel ovilAnntd, n oavdAUcn TV O LPOV
xpdvou mepliapPdvel  pebddouc via TNV oavdAucn TV gV AdYw
dedouévwv, mpokelpévou vo €&&yel  xpnoluoa apdIiung, t&oeLg,
KaVOVEC KL OTATLOTLKEC.

141 NEPIT'PA®IKO MONTENO

H 0JeUtepn mpoocéyylon €&dpuing Odedopéveoyv amd peydAa oUvoArd
dedouévav, elval yVooTh ©C HEPLYPAQLKY £&bpuln dedouévwv Omou oe
avtiBeon pe TLC pebBddoug mpdPAeyng, eotL&lel mnepLocdiepo o€
COWTEPLKEC Oouég, oxéoelc kol dilaouvdeoludinieg TV Oedouévav.
To meplypa@lkd HOVIEAO, He In HAONUAT LKA évvola Tou O6pou, eglval
n dLtadilkaocia n omola meplLypdpel yeyovodTo TOU MIEAYUAXT LKOU kKOOUOU
KOl TLQ OXéoelg pPeTaéU Twv mopaydéviwv mou e€ivoal umeUbuvol vy
autd, A€LTOUPYLKOTINTO TIOU Ipoeaveg dev JdLapépel ®G TPOC TLC
uebddoug e€&dpuing mou Ba oulninboUtv AKOAOUBWC.
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ZYSTAAONOIHEH (Clustering)

H ovotadomoinon, pe moAU onAd Adyioa, eival n diradixkacioa xatd TNV
onoia Pploxoups dL&popeg AoyLlkég ouddec (ouotddeg-clusters) oc
niloa PR&on dedouévev. Me t1ov 6po "Aoylkéc oukdecg" evvooUus 1A
oUVvoAd TV OoVTLKELPEVOY T omola eival oduolta 1 oxetiloviol
petaéd toug ue PR&on KATO LA CUYKEKPLUPEVH YUPAKINPELOT LKA, &VQ
ToauToOXpova eival dLaopeTlkd 1 un oucxeTlldueva omd oavTLlke (peva
GAAOV ou&dwv .

Eixéva 2.3 - Zuotadomoinoy

Evde Lkt Llk&, o0¢ eminedo €QupuoOyNC OTOV IPayuoT LkO kKOOUO, PIopOoUUE
vo k&dvoupe Adyo yia ouocTtadomoinon :

e vovidlov Kol ImpeTelvdy mou éxouv 1tnv (dLa AcLtoupylo
e cgik6VOV emLmédou BpPoxNg
o uetoxdV ue mopduola SLoarUPAvVOon T LU®dV

¢ TEANTOV HE ToPOPOLN OUUIIEP LEOoPX

Novyw, Aotmdv, T1ou OTL umopoUps voa k&vouue AOYO VIO TTOAADV KoL
dLaedpwyv €1dOV ouotddeg, oL €peuvnIéc £€xouv avamIUéel O LAPOPOUC
aAydp LOuoUc KT KoLEoUg, ol omoiol ue Tn oglpd Toug TmPOOKELVIAL
oe  OLUQOPET LKA JPOVIEAX TIPOCEYYLONG. KamoLa €& oautav, oe
ouvduoaoud pe dnuoelieic pedddoug toug, clival Ta €&AC:

e MoviéAa KevIiplkoU onueliou : démou o oAydplOuoc k-means
drapotpdlel ta diLdpopa onueioa oce  ouoctddec Pdoel  TOU
KOVTLVOTEpOU KevIpLkoU onueiou ToOUC.

e MoviéAa ouvdeolpdbintag : Omou 1 LepapX LKA oucTtadomoinon
XxTilel ovuotddec PBdoel amdbotaong ouvdeoncg.

e Kotoveunuéva PovIEéAa : O6mou ol ouot&deg POVTEAOHOLOUVIOL
XPNOLUOIO LOVTINC OTATLOT LKECQ KATOVOWECQ, OOmWC I HOAUUETOURANTAH
KOVOV LK) KATAVOUN ToU ypenotuomnotseliTtal oamd ToOV OTIATLOT LKO-
UIOAOY LOT LKO aAyopLOuo expectation-maximization.
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ZYNOVYH (Summarization)

Novyw  Ttou  OTL Ta  dedouéva, OTLC amoBnreg Oedouévav (data
warehouse) elval moAU pey&iou Oykou, TiBevial ovhykeg Unoapinc
evOdC unxoaviLopoUu o omoiog Boa malpvel pPOVO TN OXET LKA RKOL ueyAANg
onuoaciag wmAnpoeopla xoal Boa nv amnodidel ocg pla xroAUTEpo

opyovepévn popen. H dtadikoocia tnc odvoyng dedouévwev, AoLmdv,
BonB&el axplLPOC wC mpo¢ auth TN KateUOuvon. Me &AANx AdyLa, 1
ogvoyn xwpidlel To Odedouéva O UMOOUVOAN & QOAEC TEQLYPUAPEC,
dilvoviag ¢étolL pla mio ocpalplkhl e€LrOVO YVIa TLC mAnpoeopliec mou
autd meplLéxouv. TEéA0C, AOYyw Tou OTL n €v AdOyw dlLadlroacia umnopel
Vo KA LpokwOe { oe dLapopeT LKA enlmeda  apaipeonc KoL Vo
npoceyytlotel and diL&popeg ontlkég vovieg, XPNO LPOTO LOUVTA L
dLb&popeg TEXVLIKEC oLl omoleg spapudlovial Ce avoAUoeLlg dedouévay,
ONT LKOTOLACE LG OedOPUEVWOVY KAUL AUTIOUATEC OVAPOPEQ.

EEATQI'H XAPAKTHPIZTIKOY (Feature Extraction)

H ditadirkaoclia e€fayoyNC YXOUPAKINELOTLKOV dnuLoupyel véa oUvoAd
XOPOKINPLOT LKAV  B&oel 1tV  LOLOTATOV evOC TpTdTUNoOU OUVOAOU
dedouévav. AuTtd xpnoLueUel oOTInv neplypoaen dedouéveoyv pécw &vocg
apLlBuoU amd XoPAKINPELOT LK, TOAU ULKPEOTEPOU Qmo ToVv aplbud 1TV
npwtdtunewy 1dlotATwv. I'ta meplLocdrepn xatoavdnon, og Oewprhoouue
611 pla Toawtvia meplioupdvetr  "Bla", "npoitopd" kol  "yphyopo
autok({vnTta" g YUPOKINPELOTLKEC Tng 1dLdINTeg, ITn OILYUR TIOU TO
€{00C-0&ua-KUPLO €VVOLOAOYLKO YUPAKTINELOTLKO Tng umopesl va eival
n AEED "meplométeLa". AuTtH n 1Oéa, AoLmdv, nmope i Vol
xpnotpomotndel via tnv €fayoyn Tou Béuatog evodc apxelou Ppdoet
NG ouxXVvOTNTIOC OUYVKEKPLPEVOY AEEeV-—KAELOLOV, Omwg kKol o0& AAAEC
nepLuITOoE L C, 6nwc n ouvupnieon dedopévev  KAL 1T aVOYVOPLODN
TPOTUNWV .

LYZXETIXH (Association)

H ocuoxétion, oamotedel 1n uébodo 1tnc e&dpuéing dedouévov n omola
QVOKOAUTITE L TN nibavoétnta ouvinopéing 800 ovILlkelpéveoyv Péoca o€
v oUvoAo  ouvodlayh®v. OL oxéoelg pe1tafélt 1OV  oUuvunopyxoviwv
OVTLKELPEVOY glval YVWOTEC g Kavoéveg ouoxétiong. OL xoavdveg
ouoxéTLong ouvdéovial og pey&Ao Babud pe TNV aVAAUCH OCUVOAAAYOV
nwAnocwv kol noilouv onuovilkd pOoA0 yvia Agltoupylec O6mwc n
opydvVwon  TwV PAeLOYV 1 Tev euAAadiov evdCc super market. ‘BEva
KAQOOLKSO moapddelyuo  avdAuong, dAAwoTe, IoU  ouvovIdue  O1n
BLRALoypapia mepl xrovdéHvewv ocuoxétiong eival 10 €&ng : "Tnv
Mopookeury 1o amdyeuua, oL véol &vipeg Aueplk&vol mou ayopdlouv
ndveg yvia Beéen, éxouv 1n npodLldbeon va ayopd&louv KoL umtpa", TO
onmof{o ev 1In pUun ToUu Adyou umopel voa éxel ploa Aoylkh uvndéotoon,
aAA& xkatd nmdoo miBovoétnta dev elvol TPOUYHAT LKOTNTA.
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Noyou Ttou OTL ol RovdOVECQ OCUOXETLONG QmoteAoUv £éva oamd To
KEVIPO LKA onue o TOU eV AOY® ocuyvypduuoToc, nepLoocdTEpPEC
Asmtopépetlec viI' autoUg otnv evodInta mou akodoubel.

15 ANAAYZH TYZXETIZHE

e kaOnueplvy PRd&on x&Be emixelipnon paletel t1epdotleg moodInIecd
dedouévav, O6TIWC AR mop&de Lyud TLC OUVOAAYEC IouU
npoyuatono LHdnkay koatd 1t dLdprela ITnc uépag. H oavdAuon 1oV
Oedouévv QUTOV KoLl 1 £€faywyn yvoong ocuoxetlioewv mou, o6nwg PoOALC
elmhonke, opopd o ueydAo Pobpd TLC AYOPUACT LKEQ OUVABELEC TOU
KOLVvoU, amoTeAel €mMLTAKTLKA ov&YKN Kol ouvdéetol AQueoca uPe TO
OPYOVOYPOUNS TV E€ILYXELPACEW®Y AUTOV.

Eva  ouunépoocpa  oOmwg  oautd  mou ovaeépOnke  oTn  mponyoupevn
unosvdétnta, 10 OTL, OnAwdh, pla ouyKkekplpévn pépa KoL opx, plo
OUVKekpLuéVN oudda atduwyv (ue P&on 1o eUAAO Kol Inv nAlxkia) €xel
In T&on voa ayopdlel évo OUYKEKPLUEEVO ouvduaoud mpoldvinyv Kol On
6ocov apop& TOo TeAsutalo oOkéAog aquTACg Tng updraong, amorTeAel
aviilkelpevo avdAuong Koavoévwy OUCYXETLONG TV OHolwv n uopeen éxel

wg €&Nng

{Naveg} — {MnUpa} [O0,8]

IIOU ONUOOLOAOY LKA unopel va anodobel wc:

"¥1o 80% TV OUVAAAOYOV KoaT& TLg omolec oayopd&oInkrov TAVEQ,
ayop&oinke Kol uoupo."

O xrovdévac autdg, Aolmdv, Epxetal va ouvduoocTtel ue plioa mAnddpo
GAAOV  RKOVOVWRVY, dLoauopedvoviag of ueydAo Poabud KLVACELC TIOU
aeopoUv To6CcO TNV mOdAncon 600 Kol Inv mpodbnon. Extog, RéEPBala, amd
AgtToupylec mou apopoUVv Tnv olkovoula yvevikdiepa, O6OwC yvivetol
avtianutd, n ovdAuon ouocxeticewv Pplokel xdpo kKol O apreTd
onuela 1600 TV EUOCLKOV OCO KUL TV BETLKOV €ILOTNUOV.

131 ANAAYSH KANAGIOY SUPER-MARKET

T'la va evipupnoouue tmeplocdTepo O10 Oéua tng caywyng KoavoOVev
ouoxétLong, xoAd Ba HTtoav vo ouvexloouupe 1In oulHINon PAC HE EVX
APKeTA OnuoeLAéc mapddelyuc, autd TV OUVUHAAXYOV TOU KOAAOLOU
ToU super market (market-basket). Ag¢ Oeswprooupe, Aoilmdv, HOWC O
nivoakag (2.1) mnou okoAoubel, oamoteAel éva delyua CUVAAANXYOV-—
amodelfewv pe T VI {OTOLXA AVAYVWELOT LKA TOUC.
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ID | EYNAARATER

1 [{Tého, Eopso , Tupl, Tupil

2 {AmpnTproxd, Tihe, Enpso, Tupi}
3 {fnpniproxd, Empsg, Tepl, Awyal
4 {Taho, AmpnTpliaEx]

5 {fmpnTpromd, Tihe, Eopso, Topil

ODivarkag 2.1 Aseiypa ocuvaddaydv super-market

[NPOKAHZEIZX

OL 800 PRaCLKEC TIPOKANCELC TOU éPYXETAL VO OVILPeTwIiosl n oavadAuon
ovuoxetloewyv, Oomwg v uépel xr&Be uébodoc e&dpuéng Odedouévev,
elval

e H 6co 10 duvatdv eglaxLotonoinon UNOAOYLOTLKOU KOOTOUC,
AOvw ToUu OTL n €&b6puén mpoIUnwy péoca omd TOAUT peydAec
neyédAa oUvoAa dedouévev mnapoucldlel uey&An UIOAOYLOT LKA
arpifela, e1dLkdTepa pe brute force (amiomolnuéveg) mpo-
ceyyloelLc.

e H OmOPAKPUVOI HPOTUNWV To omoia dev OewpoUvial OQUOAVT LKA

kKol T omnofla pumopesl va mpoxrUntouv oamd §&va ocuvduoaoud
TUuxaiov moapoaydbviey.

OPIZMOxX TOY IIPOBAHMATOX

Evac KovoOvag ouoxétLong IPOKUITE L néow IPOTUNWV—0OUVOADV
dedouévev Ta omoilia ocuvavidue ouxvd péoa oe pla BAON CUVAAAAYQOV.
O o6pog "ouxva" mpdoxrelTal o OU0 TLPéc katweAliou, ol omolec Ba
avoapepBoUV OTn oUvEéxe L.

Se autd 10 onuelio, Aotmdv, "plxvovitag" ouxVvEéC PATLECQ OTOV TivaKkd
2.1, Ba 6Béocoupe TLC PocLkEC EVvvoleEC TOU ITPORAAUATOC KAVOVWOV
ocuoxétLong ue PB&on 1nv mapocéyylon Twv R.Agrawal, T.Imielinski
kol A.Swami [6].

® Eotw I={ii,i,,...,iq} 10 0OUvoAo pe SAa T JLAKPLIA oOtolxelo
(items) Twv dedouévev pog. 10 nopkdelyud poag 1o oUvoAo autd
eival 10 €&fg: I={TI'&Aa, Koapécg, ¥Youl, Tupl, Anuntploxkd&, Auvda}
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EoTw T={ti1,t2,...,tn} gval oUVOAO annd ouvaAAayég
(transactions), o&émou x&Oe ouvorAayhn i anmoteAel  éva k-
otoiLxetoovvoro (k-itemset) xot el{vaL vnocUvoro tTou I. To k
QVT LTIPOCWIIEUE L 1o TnA&toc/apLBud orolyxelwv T0U eXAOTOTE
ocuvdrou. m.X. 10 {T'dAra, Koapéc} elval éva 2-0T0LXELOOUVOAO.

Metpntfic vunmootfpLinge (support count(c)) otoiLxeioocuvérou
AvTlmpoowneUel TOVv aplOud euodviong £vdC OTOLXELOCUVOAOU OTO
oUVOAO TV OUVOAAAYOV. TI.X. O({T'&Aa, Kopéc, Tupli}) = 2.

Zuxvé otolxelLooUvoro (frequent/large itemset) : OGecwpesital x&Oe
OTOLYX€ELOOUVOAO TOU omoiou n unoothplén cival peyaAUtepn 1 (on
and pla 1Lpn katweAiou (minsup) .

Kavéveg ouoxétiong (association rules) : IIpokUNTOUV HECW TV
oUXVOV OToLlXeLloouvoAwyv kKol gilval 1Tng upopence X — Y, oémou 10 X

kKol 1O Y ¢eilval oaoUvdeta(disjoint) otolxelooUvoAlo, dniody,

XNY=@. To nboo toxupdg eival &vagc ravdvag, autd gfoptdTal
pe 1o xat& mnmdéco 1n Sl TOU vuvUmoothApLEn kKol 1n epmiLotoolvy
(confidence) Tou éxouv ueyoaAUtepn 1 (lon Tipwn and  TLC

aviliotolyxeg TLRéC kKaTwoArlou (minsup xrol minconf) .

YnootApt§n (support(s)) xavéva : AvTi.nmpoowneUel TO NOCOCTO TWV
CUVOAAQYOV TIOU mepLéxouv Inv évwon Tou X Kol Tou Y, dnAwdn:

o(XUY)

s(X—=Y)= N

Epnmiotoouvn (confidence(c)) kavéva : AviinpoowneUel TO IOCOOTH
TOV OUVOAAXYOV TIOU HePLEXOUV TO X, mepléXouv Kol To Y, dniwdn:

g(XUY)
(X =Y)=——
o(X)
X&pLv xroAUtepng xrotovonong Tov OUo TtTeAgurtalwv evvoldv, og

unoBécoupne nwg éxoupes tov koavodHva {I'dAra, Koapéc}l — {Anuntploaxrd}.

H vnmootAplén(s) xroL n euntLotooldvn(c) Ttou, £&xouv wg €E&AQ

, , , o({Taka, Kageg Anuntpiaral) 2
s({Téha Kapés) — Aunepicai}) = : =

o {Taha Kapeg, Anuntproxal) 2
o ({Tada, Kagpzg)) 3

c({Taha Kapzg} - Anuntpuoxdl) =

31



OL petphoelc 1ng vmootApLEng kol 1TNg epmiotoolvng, Omwc £UKOAX
umopel va xkataAdpel xrovelg, noallouv onuaviird pdAo rob' OAn 1n
dLadLlroaocia e€&bpuing xrovdOVOV oCucyxétLong. Evoag xovdvoG PEe PLKPN
unocTthpLlén umopel vo €éxel mpokUYel oamAd xoatd TUXN kKol €10l OV
umopel vo Bewpnbel onuavtikdc. Onwg, eniong, xrolL Adyw toU OTL
OUCLaoT LKA ol kavdéveg ouoyxétiong YAXVOUV VId €EQPTACELC PETAET
TV JLApopwyv TmpoIUmwyv, 6co uUlnAdiepn euniLorooUvn  éxel  évacg
Kavovag 1600 ueyaAUtepeng onuoaoiog umopel va Begwpndel. OL &v Adyw
uetpnoetilg, eniong, omwg Oo doUue kKol OTn ouvéxela Lonboltv xrol
oTNV €AATTWON TOU UMOAOYLOT LKOU kOCTOUC Tng dLadlkaoliag.

To mpdRAnua tng ovakdAuynce rovdvwv ocucyxétiong, Aolmdv, umnopel vo
xwpltotel og OU0 UNOMPORANUATH

1. Bpeg OAa T OUXVA OTOLXELOOUVOAR IIOU €UIEPLEXOVINL OTLC
OUVOAANAYEC KOAL

2. pe B&on outd, OnuLoUpynoe TIoUC e€mLOUPUNTIOUC LOXUpoUg KRavo-
VEGQ.

131 AHMIOYPI'IA TYXNQN ZTOIXEIOXZYNOAQON

H dnuioupyla ouxvdyv otolxelocuvoiwv, onwg vivetal avitianutd o€
oxéon ue 6o  eLmeOnkav  POALC Tponyouuévwg, npolUmoBétel  TOV
unodoyLlopd Twv peIentdv unoocthpléng Toug, dLadikaoioa mou Otov
éxoupe va  kAvouue - ue Evov  ueydAo  Oyko  JedOoUEVRV elvalt
UIOAOVYLOT LKA oakplPR. Autd eival k&TL mou dev LoxUel dueoo yLa
TOUC KavOveECQ OoUOX €T LONG KabhC STav autol OUCLOOT LKX
dNULOUPYOUVINL Ol HEIPNTEC UNDOCINPLENG TWV OTIOLXELOOUVOAWV £lval
Adn yvwotol.

ELditkbtepa, £éva oUvolo dedouéveyv mou mepléyxel k items umopel va
. k . . B . . B
nopdéel 2 -1 ouxv& CTOLXELOOUVOAXN, €KTOC TOU KevoU ouvoArou. NOVW

ToUu 61l autd 10 k umopel va gival moAu peydAo, Aoitmdv, n uecioon
TOU UNOAOYLOTLKOU kKOOTOUC 1Ing OdSLadlrkaoclagc dnuioupylagc ouxvov
oTOoLlXELOoOUVOAWY amoteAel oucLaoTlk& 1n "voUpepo E&va" npdrAnon
IOU KOAOUVIOL Vo ovIilpetwnicouv oL dL&popol e€peuvniéc O1n
BLRALOYpapia, ue IPWTeUovVIX epyore (o n XPnoLuomno inon

o) TEXVLIKOVY KAadéuotog omwc vivetoal otov aAydplOuo Apriori[6] s
oxromnd n nelwon TOV ummonio L wv CTOLXE LOOUVOAWV KO L
B) AIIOT €AEOUAT LKQV doudv dedouévav onIwc dEVIPA
KOATOKEQPUOXT LOUOU[7], tries[8] 1 oémwg n FP-tree doun[35] ue okond
n pelwon twv ouykploswv.
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133 NPOZEITIZH APRIORI

APXH APRIORI

O Apriori[6], o6énwg 6o umopoUoe vo mHel Koavelg, oamoteAel TOV
arpovwviaio AlBo 1TV oaAyoéplOuwy €&dpuéng kavévwyv OUOXETLONG,
6vtac o mP®dToC TOoU xpenoiLuomoinoce Tn TEXVLIKA KAadépatog Pdoel

unootApLE{ng gexpetTaiAeuduevocq v €&NC apXxn : Av Eval

OoTOoLlYeLooUVoOADO eilval ouxvd, 161 OAa T UNDOOUVOAX ToU €lval

ocuxv& 1) aviiocTpopa, ov éva otolXelooUvoro dev egival ouxvd, 1d1E

KovEVa TOU unepoUVoAd dev glival ouyxvd.

B&oel ouUTAC TNC APXNC HPOKUNTEL Kol n €&NC aviipovétovn LdiLdétnta

VX.Y (X CY)= s(X) = s(Y)

nou onuaivelr 61l n  uvnoorfplén evoOg OTOoLlXEeLOOUVOAOU  eglval
neyoAUtepn 1 (on omd 1Tnv UNOCTAPLEN OMOLOUDANIOTE UNEPOUVOAOU
Tou. EtoL, Aolmdv, k&Be OTOLYXeLOOUVOAO TO OHmOlO €éxel UNMOCTIHPLED
S minsup, xAxdeUetal kKol Oev Aaupdvetol vnmdyn otnv  UumdAo LN
dLadlkaoia.

ANT'OPIGMOX APRIORI

Exoviag ©écel 1LC Poaoclxrég évvolec YUpw amd tnv £&6puln rovOVWLVY
ouox€éTLOong, umopoUus va ouvexlocoupe 1 oulAINon UAC PE TNV
nopovciocn TOoU oAyobplOuou Apriori[7], o omoiog eoti&lel O1In
dnupiLoupyia ouxvdv OTOLXELOOUVOAWV Kol eival o €&AC

1) L1 = {large 1-itemsets};

2) for ( k =2; Ly 1 # O; k++} do begin

3)  Ck = apriori-gen(Lk_1); //New candidates
4)  forall transactions t € D do begin

5) Cy = subset(Ck, t); //Candidates contained in ¢
6) forall candidates ¢ € C; do

7) c.count++;

8) end

9) Lk ={c € Cklc.count > minsup}

10) end
11) Answer = J, Ly;

AAyépLOpog 2.1 Apriori
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Me ploa mpdxelpn pattd yviveral ovilAnntd nwg pe R&on 1tov €v Adyw
aAyopLOuo, T ouxvd& (frequent) 1 oAALOC pevdAoa  (large) k-
OTOLXELOOUVOAN TIOU XpPeLlal(duooTe TMPEOKELUPEVOU VO dnuloupynoouue
Touc xovdveg oOuUocxéTLlong, mnpoxkUmtouv pécw vnoYPfeLwv (candidate)
k-otolxeLoOUVOALV.

AvoaAutiLkdtepa, Ta PAuata TOoU Apriori (Bgwpdviag ©¢ Yyvwotn plo
TLuh katweAiou minsup), elval toa €&Ng

® APXLKA KOl OKPLPOC mpwioU feKLVATEL N emovaAnmI LKA dLadikaoclia,
vivetalr éva povadilkd mépoaocua ota dedouéva  MOPOKELPWEVOU VA
amocaenvioTel 1o mola omd autd elval ocuxvd& kol va dnuioupyndel

10 oUvoAlo Lj.

e AxoOAOUOWg, péow Tng ouv&pIinong apriori-gen, 3dnulLoupyoUviol TO

véax unmoynela k-ctolxelooUvoAa (Cx) PR&oel Twv ouxvdv  (k-1)-
OTOLXELOOUVOADV .

o XNta PAupata 4 éwg 8, vumodovileTal n UnmooTApLEn Twv UIDoOYHe LV
OTOolYeLooUVOAwY ue 1n Ponbela 1ng ouvdpinong subset n omnolo
xpnotponotei{tatl vyia T1ov "eviomLopd" outdv péoa otn  K&OE
CUVOAAQYT) .

e TéAog, KAxdEUOVIOL To UNOYAPLA OTOLXELOOUVOAN Tov omolwv n
unooTnpLlén eival upLrpdIepn oand In TLUH KUTOEALOU minsup KoL
dnuiLoupyoUuvial Ta €XACTOTE VEX CUXVA OTOLXE LOCUVOAX.

e H dLadilkaoia emovoAauRédvetot 600 un&pXouv VEéo oux V&

OTOLXELOCUVOAN, dnAadf 600 Lyk-1 #0 .

AHMIOYPI'IA YIIOYH®IQON XTOIXEIOZYNONON

Qc enil 1o mAeiotov, n ouv&pinon apriori-gen dnuioupyel uUmoyno Lo

OTOLXELOOUVOAN xpnotuomolOdviag tnv uétodo Fyx-1 X Fx-1 xat& 1tnv
onmofla 1T ocuxv& (k-1)-oTOoLl¥elOoOUVOAX ouyxwveUovtal ovd (eUyn, ue

v npoUndébeon OtL Ta TPOTX kK-2 otolyxela toug elval (diLa. I
SQL-1like ouvitaxrtlkd, n v Adyw ouv&pinon €xelL wg €&NC

insert into

select p.item,, pitems, ..., pitemg_y, gitemy_;

from Lp_y p, Li_y ¢

where p.item; = gitem,, ..., plitem;_» = gitemy_q, pltem;_; < g.tem;_;;

[NIAPATHPHYEIX :
ollpoc amoeuyn dnuiLoupyloagc JLOAOTUNWY &YYypuedv, Kpoatdus k&Oe
OTOLYXELOOUVOAD A& LKOYPAP LKA TOELVvOUnuévo.

oMeT& TO mépac Tng PRoocltkhc dLaditkaoloag, n ouvdpInon exteAel
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KAQAdepa OT0 OTOLYXELOOUVOAN Twv omolwv Ta (k-1)-unoocUGvolra dev
Bplokovtal ota AON yvwotd ouxvd (k-1)-cT1olxeLl0o0UVOAX.

YIIOAOT'IXMOX YIIOZTHPIEHX

Ta vnoyneLa k-otolxelooUvodla  omoOnkeUoviolL ce ¢va  Bévtpo
Katakeppat Lopoy (hash-tree) +tou omoiou oL ecowteplxkol xroOuPoL
AmoTeAOUV Tn{vakeg KATOKEPUATLouoU PR&Bougc d xrot delyxvouv Os

k6uPRoucg B&Ooug d+1l. OL xéuPol autol, pe Tn oOglpd& TOUQ, AMIOTEAOUV
elite &AAoug egowTeplkoUC  koOpPRoug (mavouoldtunng doung) 17 oUAAQ,
T omoia @OUAAx amotedoUv Aloteg O6mou kKol omoBnKeUoviol T
unoyne Lo otolXelooUvoAra. K&Be oOtolXeLooUVOAO TOU elodyeTol
dLaoxilel 1O dévipo mpog T KATW, fexrivoviag oamd tn plla (B&Bouc
1) xol axkoAoubhvIiag toucg ek&otore kO6uPoug PR&Bouc j+1 ue B&on 1In
CUVAPINON KATAKEPUAT LOPOU CTIO jth otolxelo Toug, upéxpL voa otdoelL
oe KAmoLo @UAAO. OTav éva eUAAO umnepPaivel éva kaboplLouévo 66plLo,
TOTE PETATPENETAL O €0WIEPLKO KOUPO KAL T OTOLXELOOUVOAXN TIOU
mepLéXEL dLavEPOVTAL ce  Vvéx  QUAAX B&oe L TLC jth TLHRéC

KOTOKEPUAT LOuoU.

Méow 1ng ouvd&pinong subset, Aoltndv, T oTtolXela TWV OCUVOAAXYQOV
kKatokepuoat { {ovital otoug aviilotolyouc K&DOUC KoL oV KL g£@bOOV
und&pfel mnARpng ovilotolixiton ue OSAa 1T otolxela evdg vunmoyneLou
oTolxeLloouvbAou, T16Te autd amobBnkeUetal CTO0 €vdLdueco oUvoAro C.
Ttnv enmovédAnln nou oxkoidoubel, k&Be UDOYNOLO OCTIOLXELOOUVOAO IIOU
Bpoloketatl oto Cg, auidvel tnv uvnocthplén tou xatd& 1. TéAlog, Vo
Toviotel 611l via va PBpoltupe av undpxel TAAPNC AavTILoTOolyxLlon petoly

KATIO LOU OTOLXELOOUVOAOU KOL KAMOLOC CUVAAAXYNC, XPENOLUOTOLOUVTOL
KATAAANAOL evdL&UecOol PeTENTEC OTH QUAAX TOU JEVIPOU.

Me oautd 10 TpdmO, ouclLaoTLKA, oamoeeUyeTal 1n  oUykplLon k&Oe
otolxelou «k&OBe ouvallaync pe k&OBe oT1olxelo xr&Be umoyneLlLou
oTolxeloouvbAou, mnpdyua mou Lonb&el oce mOAU onuovtLlkd Babud o1n
nelwon tou xb6oToUC TnC dLadlkaoliacg.

AHMIOYPI'IA KANONON ZYZXETIXHX

Oocov apopd& TOoUC kKavdOveg OUCYXETLONG, O oaviiBeon upe In PETENON
Ing vuvnoothplLéng, n pértpenon ING eumniLotoouvng dev  €yKeELTIAL Of€
K&mo Lo aviilpovdétovn 1dLOTNTa €KTIOHC KL ov pLAdue yio oUyKpLOon
kavoévoy 1mou  dnuiloupynénkav omd 1O (dLo otolxelooUvoro, OmouU
LoxUel 1O €&NC

e E&v o xkavévag X — Y-X dev Lkovomolel ITn TLuhR KATOEAlou

minconf, td61e K&Oe rovOHVOC X' — Y-X', domou X' € X, dev mpémel

vo Lkavomolel 1o 6plLo Tng eumiotooUvng, emniong.
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T'ta 1n dnuiovupyla tov kKavévey ouoxéTtLong, Aoltmdv, ol onuiLoupyol
ToU Apriori xpnoiLpomoloUv uploa mpocéyylLon evnuépwong ecmnilmnédou,
6mou k&Be eminedo (level) aviiocTolyxel oTov aplBud TV items mou
avhkouv oTIn de&1& akoAoubia (RHS) ToU £kACTOTE KAVOVA.

ApxLlx& e&b&youpe OAoug Toug kavdveg UYnANg eumicortooUvng TOU
np®tou emilnédou kKol ev ouvexeloa, oe mpdtn o&on upe PB&on oautoUg,
600 LoxUel k > level-1 via 1tn dnuioupyla level-RHS ocuyxwveUoulse
avd& (eUyn 1o (level-1)-RHS (amobnkeucon oe £€éva set mpog ommoeuyn
DLOAOTUNIWV €YYypPaedv) , v Ta level-LHS eivol amotéAeopa évoong
Tov oaviiorTolxwv (level-1)-LHS. OAn n diLadlroacia oapopd udvo
kavéveg UYNAAg euniLotooUvng, Onwg emiong kol koavdé4veg oLl omoilol
dev meplLéxouv og x&molo amd TAa OU0 PEAN TOUC TO Kevd OUVOAO.
TéNog, onwg mpoovapépOnke  otnv  unoevoérnta 2.5.2  vyia  TOV
unodoyloud Ing eumiotocUtvng dev xpeltd&letal va xAvouue e€mLITIAEOV
nepdopata otn BAON TV CUVOAAXYOV KUBOC ol amopaltnIieg pertpnoelg
Tov vnmooinplfcwv elval NAOn yVwotég Péow 1ng¢ OOUANC AHOBAKEUONC
ToU €r&OoTOTe k-OTtOolXeLloOUVOAOU.
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3.Ez0PY=H XQPIKQON AEAOMENQN

31 EISATQTH

Me 1t pey&An TeEXVOAOY LKA ovamtuén kol Inv eupela xphon Twv
unnpeol®v GIS kol LBS o pla mAnbodpa spapuoydv, OdnuLoupyoUvioal
(nTApaTa TOCO KAAUTEPNC KATovONONC TOU YERYPXPLKOU mAalciou 6co
Kol ovadmTuéng €LOLKOV TeXVLIKOV dlaxelpLlong peydAou OVKOU YXWELKOV
dedouéveyv ue okomd TNV HAPOXN OAVAAUONC KOL QUTOUATOIOLNUEVNC
yvooncg ulnAng motdintoag. Ta (nTtApata autd dnuloupyoUvIiol KoBOC n
€EO6PUEN XPNOLU®VY KL €vdLaeepdVvIwy TpoTUnwyv ond R&oeLC X0ELRKOV
dedouévav dev umopel voa Bewpndel (dita dradilkacia pe Tnv €&dpUin
npotltnwev omnd PRAce ¢ TUPAdOCLAKOV dPLOUNT LKOV KOL KATNYOPNUAT LKOV
dedouévav. Autd oupfPaivel rabOc n npdin nopoucl&lel mepLoocdreped
duokoAlec dlLaxelptiong Adyw TIng TOAUNAOKOTINTAC TWV XWPLKOV TUNWOV,
oxéocewv kol ouvoxetloewv. 'EtoL, Aoiwmdv, o1ta TEAN Ing dexroetliog
Tou 90' Evive évog TpOIoc dLaXwploudg TV KANCCLKOV IHIpooeyyil-
cewv Tng €&dpuéng Oedouévev UE QUTEC TNG  €&O6PUENC  XWPE LKAV
dedouévav [9],[10].

H efbépuln xwpltrdv Oedopévwv (Spatial Data Mining) amoterel 1V
EMEKTAON-TIPOCHPUOY] TV PeBddwv ITNC UNOAOYLOTLKAC JdLladlkaoliag
tnc efépuinc dedopévev (Data Mining) oTLg¢ €VVOLlEC TWOV XWP LKAV
DedOUEVQOV .

Me Tnv 1mLo ouotnen  évvola KoL uUloBétnon, OUoLaoT LK, TOU
nopadoolakou  bpou, n eEOPUEN XWP LKAV dedouévav elvoatl n
dLaditkacia avaxrdAuyng evoLaeepdviwy Kol  HéxpL HPOTLVOC  Un

YVOOTOV, OAA& A& LoV avaeopdC KL TPOCOXNC XWPELKOV TIPOTUIOV.
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Onwg vivetal aviiAnotd, To &V AOyw KeedAolo oamoteAel évov
ouvdouaoud TV Sowv oculnihHdbnrov  fwg TOpa. T'ta ouvioploa Kol
efolkrovoéunon xowpou, amd €00 KoL oto €&fg, og moAA& onueloa, 6Ho
AVOEEePOUNOTE OTLC évvoLleg Tng €&Opuéng Xwelkdv dedopévwv Kol TNC
KAQCO LKNC €&bpuéng dedouévev e 1o ayyALRK& Toug okpwvUiulo, SDM
kol DM avtiocTtolya.

3] MONAAIKA XAPAKTHPIZTIKA EEQPYEHE XQPIKQON AEAOMENQN

KamoiLa povadlxkx& XopoaXInElotlkd mou k&vouv 1nv €&Opufln XwpLlkOV
dedouévav vo fexwpllel omd TLC KAACCLKEC TpooeyylogLlg Twv
nebddwv tng €&dpuéng dedouévev, clival ta €&AC

e TUmog &edouévev : Onwg mpoovaeépdnke, n Opdin Poaclkh dLaeopd

petoéd tov SDM kol DM éyxkeltal OT0 yeyovdg 61Tl T dedouéva mou
éxetl va dlaxelptotel pla dltadixkacia SDM eival mLo meplmAoko
and exelva mou dlaxelpliletal ploa kAoocolxkh dLadikaoclia DM, xabdC
T IPOTH TEPLEXOUV E€MEKTAUEVA VI LlKe lueva émwg onuela, ypouuéc
Kol TIOAUywva. Autd, mnpopavag, dev Oa umnopoUoe vo unv  €xelt
AVT{KTUIO KOl OTLC Oxéoelg HeTAéU TwVv OoVILKE LPEVOVY, KUBOC O
avtiBeon He TLC OYXEOeLCQ MPETUEU aPlOUNT LKOV KL QAQUELOUNT LKOV
avTLKELPévev ol omoleg eival ouvhbwg &ueoceg kol ocaeelg, otnv
neplnTwon TV  XOPLKOV VT LKE LPEVOY  Un&oxouv TILO E€UUECEC
oxéoelLg KaOOCc  mpoKUITOUV é¢vvoLec  o6mwg N andcTOaon, n
unepk&AUYn, 1n Toun K.o. TLg éupecec aUTéC Oxéoelg umopolue vo
TLC oVILlPeTwIicoune wg €Lod6doUC aPlOunT LKOV I KATNYOPNUAT LKOV
DedoUEVOV KL VO €upudCOUNE KANOCLKEC TeXVLIKEC DM. Qotdoo, ue
autdv 10 TpdHno umopsel va x&oouus mAnpopopia. EToLl, AoLtmdv, 1
avATITUEn O L&POPWV TEXVLIKAOV YVLIX TNV €VOOUATOON TING YERYPXOLKACQ
nAnpoeopliagc otn ditadilkaocia SDM, épxeTal yia va ddcel TIn AUODN
OTO €V Adyw mpdBAnuo.

e XNTuTlOoTLKA Oedhpnon : Ta OTATLOT LR POVIEAN OUxXv&d XpPNoLuo-

moLloUvial Vvia Tnv ovoanopdotoaon nopatnpehoswyv  R&oel  KATO LWV
TUuxa iy petafAnTtdvV. AUTd T POVIEAN UmopoUv va xenoluomnolnbolv
VIO E€KTLUNCELCQ, TEPLYPUQEC KAl TIPORAEYELC QAKOAOUOOVIONC 1IN
Bewpla Twv mLOavoTATOV. Mia amd TLC BeueAlddelg vnobéocelgc Ing
OTQTLOT LKAC av&Auong elval o611 T delvuoaTa dedouévav
dnuioupyoUvial aveédpinta. Hoap' SAa autd, otnv oVEAUCH XWPE LKOV
dedouévwv, n undbeon outn Oev umopel vo LoxUel, KaBOHC oUuTtd
nopoucLl&louv UlnAég ouoxetlioelc. Ta xwplk& dedopéva pmopoUv vo
AneBoUv undyn ¢ Vo AImOTEALOUN TIHPATNENOCEWV TNG OTOXAOT LKAC

diLepyoociac Z(s) : s 2 D, é6mou s pla xwplkh tomoBecia kol D éva
Tuxaio oUvoAo €vOC XwplkoU mnAatociou. Tpla PRoaolrd Xwplkd
OTATLOT LKA mpofAnfuota e€ival : n dLtadlkoaocla onueiou, To TmAEVUX

KOL I YEQOTATLOT LK.
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o YmoldovyLotTlkh dladilkoacia : Tia tnv €&OpUuin XWELKOV Oedouévov
éxouv ULloOetnOel TOAAEC OQAYOPLOULKEQ OIPATNYLKECQ, ONWC

dlailpel xol Poaocideve, olATpdploua kKol exkxkab&plon, OdLdtalin,
LEPOPYX LK Ooun Kol €KTI{unon moupauétpou. H YWE LKA QUTOCUCXETLON
Kl 1n  XopnAn oL&octaon oto  Xopo poag Olvouv mepLoocdrepecd
ceurkalplieg via 1n PBeAtiwon tng UNMOAOYLOT LKACQ ommodoTLKOTNTAG OFf
ocuvduooud pe TLC OLAPopec OOUEC XWPLKOV eupsInplwv mou €xouv
dnutioupynbel, oémwg n gist ornv PostgreSQL

311 XPHRZIMOTHTA SDM

HoAA& amodoT Llk& egpvaielia efaywyng nAnpooopldv omd T1TepdOTLOUC
OYKOUQ XwpLkrOV  degdopéveov nollouv 1moAU onuaviikd pdro oOf
AgLtToupylec vunnpeol®v oL omolieg malpvouv amopdoelg ue B&on autd,
ocupnep LAoupavouévev tng NASA, T1ou EOBVLIKOU OpyoavicopoU Ame LkdOVLIONG
kol Xaptoypdenone (NIMA) kol Tou Tuhuoatog Metapopdv Hvopévev
MIoAltTel®v (USDOT). Autol ol opvyavicupol efamAdvovial oC& TOAAK
nedla eeapuoyav, OOWC 1n  OLKOAOYIO Kol 1 HepLPAAAOVIOAOY LKA
dLaxelplon, n dnubéoia acedAeilo, Ol petaeopég, n enildnuLodovyia, n
KALpatoAoyia, 1 dilaxeliplon veyovoétwyv EKTAKTING ovAYKNG K.OX.
Eniong, n €&6puln xwplradv Jdedopévewv xpnoitpomnolelital xal ord
dAAeg vumnnpeoieg ol omoleg woxodoUvial T1dOoO pe 1o eundpLo, 60O
KOl Pe Tnv olkovopla yevikdTepa.

3] TEXNIKEZ ESOPYEHEX XQPIKON AEAOMENON

Oocov aeopd TLC TexVLIkKéEC Tng SDM dev umndpxel xKAmolLog evialiocg
Tpdérnoc P&oel TOV omolov QUTEC KATNYOPLOMOLOUVIAL, KauBOC upéoa omd
BAoeLlC XWPLKOV Jedouévoyv JPImopoUv VO  aVOKXAUEBoUV moAA& €1(0n
npotUnwv, T Omnoila PmopoUv vo ovanapaotabolv oe dL&popeq HOPQEC.
H xatnyoplomoinon, ouvhbwg, cfoptd&tal ond TO TL YVOON oKPLPROC
BéAoupe va gfbyoune avdioya He TOo €KACTOTE e€pOTNUO-nIEoORANuUa mouU
uoc tiBetol, npdyuoa nou onwg € (doaue, ev uépel, oupPaivel xrol
OTLC KAXCOLKECQ DM mpooeyyloeitgc. O Ester[ll] diaxwpiletl TLC SDM
TEXVLIKEQ Og TE00E€PLC YeEVLIKEC oukdec : TOoUC KavdVEC OUCYXETLONG,
In XwpPLlkh ouvuctadomnoinon, ITnv aviyxyveuon xwplxkAc TAONG KAL 1IN
XWPE LKA KoaTnyoplLomoinon, e€ved oUuowva pe toug Shekhar kol Chawla
[10] undpxouv Tpelg un-ouplLAeydueveg teXVLIkKéQ, ol omolec eival

n KatnyopLomoinon, n ovotadomoinon xoal Ol KAVOVEG OUCXETLONG.

311 XQPIKH KATHT'OPIOINOIHZH

Onwg eidoaupe o1to 2.4.1, o o0t1d6¥0C TV JLAPOPWY OAYOPLOUPLKROV
nebddwv TNg KatnyoplLomoinong eivoal n xatoackeun evoC HPOVIEAOU,
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wéocw Tng XenolLupomoinong YVooTedv dedouévev, TO omolio Ba
OpoPRAéme Ll TNV KAXCON €TLKETAC KATOLWY VEéEwv dedouévov. H Paoclxkh
dLapopd mou mapoucLdlsel 1n XWELKNA KatnyoplLomoinon évoavilL  1TNG
KAXCOLKNC mpooéyylLong, e€ivat 61l otov umoAoyLloud ocuumepLlAoupéve L
TOoV mopdyovia yeLtovid, kabdg, omwg cl{val Aoyilkd, otnv ovixveuon
ToPOUO LWV KA&OEWV Ipéme L Vo AapRdvetal undPn o Babudc
OXETLKOTNTAC TWV TLHOV LOLOTATOV TWV YELIOVLIKOV avILlKeluévev. H
dLadlkaoila tng katnyoplomoinong umopel va e€xteAectel pe moAAOUC
Tpbroug, €vac €K Twv omolwv PacileTtal OTn YPUPULKA TOaALvopdunon
(Linear Regression-LR) [10].

311 ANIXNEYZH XQPIKHX TAXHZ

Mia ywplry T1T&on opiletal g ploa  TokTLK  oAAayh  evoOC 1
HepLooOTEPWY UN  XWPELKOV  1dLtoThTwy  OT1Tav  vivetal ploa  yxwplkny
amou&xpuvon aad  Eva  apXLlkd avilkelpevo. Q¢  ex  toUTOU, 1
avixveuon XWPE LKAC t&onc elval nla TEXV LKA n omo (o
xpnotponote{tal yia tnv e€Upecn npotUumwyv Twv omolwv ol 1dLdinteg
aAA&(ouv ocg OXEOon ue TN YELTOVLIA KATOLOU YXWPELKOU OoVTLKELPEVOU
[11]. Tia xroAUTepn xoatoavénon, 6Ooa upmopoUcoue vo Oegwphooupue 1O
efNg mopddelypa : "Otav amouoakpuvouoacte amd ula peydAn mdAn, ol
Tiuéc oxivning mneplovocioag eilval yaunidbtepeg", omou n 1tdon
xoapoaktnpiletatl omd v ovixvevon ploag TOKTLKAC oAAAYyAC INC
(3LOTNTAC TNC TLUAC TWV oKIVNTOV TEPLOUCLOV O avoroyio pe 1nv
andécTaon aut®v and pla peydAn mdAn (apx Llkd oavilkelpevo) .

313 XQPIKH TZYXTAAOIIOIHXZH

Onw¢ XKoL n KAXOOLKA cuoctadomnoinon, n xwplkn ovotadomnoinon eival
n ditaditkaocia opadomoinong evoég ouvoAou amd XWPLKA ovILlKelupeva.
Ta avilkelpeva péoa o pla cvotdda éxouv peydAo Babud opoldinroc
petaéd toug, In OTLyul mou mapoucl&louv JdLaQopéC O OXEON HE T
avtilke{peva &AAwv ocuot&dwv. Me 1 xenoLpomoinon ITng &v AdY®
dLadlkaoiagc umopoUus vo PpoUue and ouctddec HOAewV UE THPEOUO LA
enimeda avepylog, uéxplL ouvuotddec amd pixels mnoapduolwv KAICEWV
BACE L QUOUAT LKOV XOPAKINPELOTLKOV. Mioa oamd T1TLg €Qapuoyéc 1INC
XWPLKAC ovctadomolinong, &AAwoTe, elval 1n ovar&AUn oO€LOPLKOV
onypu&twv pe  Tnv  opadomoinon  Twv  KATAXWENOEwv evOC O LOULKOU
kKatoAdbyou 1 upe 1 Onuiloupylioa  BepatikOV XapTIOV oL omoiol
npokUntouv oand 1nv ouadomoinon JLAVUCUUT LKOV XOAPXKINPELOT LKAV
YVOPE LOPAT WV .

H TexVviKh TOV X0OLKOV OUcxetloewv OV OCUUIEPLANPONKE OIn TPEXOUCH
evoéTnTa OKOmLUC, KABOHC omoteArel 1OV muphHva Tou v AdYyw OUYYPAUUATOC
kKol 6Ao 1O kKelpevo mou axodoubBel apopd tnv av&Auon TOUC.
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33 XQPIKEEX XYZXETIZEIZ

Mia Xxwplkh) ouoxétion 0N dLaeopeTlkd (ROL OUUQOVA e TNV TAELO-—
Unola tov BLRALOYyPaP LKAV mnydv), ploa XwpLKf ouviomobecia (spa-
tial co-location) ovTlmpoowmeUel TO UMOOUVOAD TWV XWELKOV YXXPO—
KINPLOT LKOV TV omolwv ol meplunt®oelg e€lval ouxvd tomobBetnuévecg
poall oe pla xwplxrh cuPérsila (yeltovid) .

To npéRAnua Ing €&6puéing xwplk& ouoxeTl{Ouevey TPOTUI®V KoL KAT'
eméKTOON KAVOVWOV  XWPLKAC ouoxétiong (ouviomoBeoioag) [12] elval
dLapopeTLlkd oamd TO KAOOLkO npdBAnua eUpeong  mOpoTUI®YV KOl
KovVOVOV ocuox£éTLong petToll apLBuUNT LKOV 9 KOATNYOPNUAT LKQOV
dedouévav. Autd ouuppaivel xabdtL oto deUtepo undpxel pla
npokaboplouévn PR&on ouvoriaydyv omd Tnv omoloa kKol HTPOKUNITOUV KoL
oL exdotoTe oOuUcyeTlocelg, €vd oOto TmpP®dIo, mnepl ToOU omolou kKol
vivetatr o Adbyog, dev unmdpxel KATOLA QUOLKLN EVVOLAX OUVOAAXYDV .
Autd dnuioupyel duokoAlecg 1600 o1n XEnNo Lpomo {non TV
napadooLlak®y  petphoewv, 60O Kol KXT'  €mEKTOON OTNV  £QUPUOVH
aAyop(Buwv €fbdpuéng ouoyxétilong kKoutd TOUC omolioug To un ouxva
OTOLlXeLoOUVOAX kAadeUovial PR&oel vunoothpléng kKol oL un ouxvol
KaVOVEC B&oe L eumiotooUvng. EtoL, AoLmov, o1n Béon TV
OUVOAAQYQOV ouvovtdue Tnv €vvola TV YeELTOVLIAV PRdoel evdg oplou
XWPELKAC e€uRéAcilagc—-XPNOTIN Kol OTn 6é0n 1TV IUPAdOCLOKOV HUETPNOEWV

cuvavtdpe TLG €vvoleg : Ing enikpdinong (prevalence) - oxéon
dLaXwp LouoU (partition ratio), dLaxwpLoudg IepLEXOUEVOU
(partition index) - xal 1Ing deopevpévne mibavoéintag (condition

probability) ([13],[14].

Evag  rovdédvag ouviomoBeolog, onuoaoclLodoylrkd, elval 1Tng¢ WOpP®OHC
"ot&olun nnyrn vepoU — 16C ToUu AUTLKOU NelAou", o6mou 10 €v AdYW®

nopdde lypa mnpocdidel v nopoucia Tng emidnuioag TOU AUTLKOU
NelAou ce meploXég pe ordoLlpua vepd.

T'ia euxkoAla Tng mepaltépw oulHTnong, vo Tovicouus mwg ue Tov O6pO
XOUPAKTINPLOTLKO avapepduaocte oe pla Xwplxh ovidinta 1 o KATIOLO
X0PLKO ouppfhv, €vod pe 1ov O6po avilKRelipevo ovapepduaocte o plo
amnd TLQ IEPLITOOELC T0U eXAOTOTE XOPOAKINPELOT LKOU. 'l
nop&de Llyua, o 6poc¢ supermarket (éotw A) umopel va Bewpndel g
VO XWPLKO XopoKInELlotilkd To omolo éxel g avilkelpsva xr&be
vnokoatdotnua (A.1,A.2,...,A.K) og pla xaboplouévn mepLoxn.
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331 IZTOPIKO YIIOBAGPO

To mnpdPAnua e&dpuéng xoavdVWVY OUCYXETLONG PACEL XWPLKOV OXE0EwV
via npdtn eopd nopoucl&oinke amnd toug Koperski kot Han [12], ol
omoiol éBegcav TO (ATNUO OoVAKAAUYNG UMOOUVOAWV XWPELKOV  YXopo—
KINPLOT LKOV 1ou ouocxetilovial ocuxv& e VOl OUYKEKPLUEVO-
aVoPopPLKSO  YapaKINPLoT LK (m.X. XKopxivog). 3JUuova JPe TOUg €V
AOVw gpeuvnIécg, KABe oUVoOAOo amd VYeELTOVLIRKA QavIlKelpeva g TPOC
K&Oe oavapoplkd YOUPAKINPELOTLKO petatpémetal o upla ocuvodAayn.
Etol, oL xavdéveg ouoxétiong OnuioupyoUviol omd TLC OUVOAAAYECQ
IoU €lval OXeTLKECQ e TO €KACTOTE AVAPOPLKO XUPAKTINELOTLKSO. Onwcg
vivetal avt LAnmto, Suwg, n axrpLBAHC £QAPUOVYN QuUTAQ ng
npocéyytlong otn dLadlkaclia €&dpuéng ouviomoBeoLov dev umopesl va
CUAA&BeLl Tnv évvola Tng ouvionofecliac xwplc 1nv Unoapén evodcg
AVOPOP LKOU XUPUAKINELOT LKOU.

O Y. Morimoto[l6], ovak&dAulye ouxv& oOUVOAX VYELTIOVLIKOY KA&-
CeWV (VELTOV LKAV OUVIOHOBEINUEVOVY XAPAKTINELOT LKOV) KAVOVIAC ¥XPENHOoN
Ing uétpnong vumoothpLénc. AUTH n Impooéyylon xpnoLuomoliel éva
dLaxwploud XOEoU KL £va OXAUO uUn €IOLKAAUTTOUEVNC ouadomrnoinong
Y9I TNV oavayvoeLlon TV YVELTOVLIKOV ovILKeLuéveov. Qotdoco, ue autdv
10 TPOmO PmopoUv va XaboUv meplmidoelg ouvionobeolag.

OL Shekhar xalt Huang [13] mnpdteilvov TLC PeETIPACELC €TLKRPATNONG
Kol Oéopeuong Kol évoav oaAydplbuo e&dpuing ouviomobeoldv pdoel
ogvdeonc. O Xelplopdg TWV HEPLOTOOEWVY OUVOEoNC yia In dnuiLoupylo

nepLluT®oewy ouvionmoBeciag elval mnapdupologc ue 1 ouvdpInon
apriori gen. Exovtac Bpel OAX T YeLTIOVLIKA (euydpla (peyéBoug 2-
HepLITOOe LC ouvIionmoBbeolag), 1n mnpocéyylon oauthn, Pelokel T1LC
ueyéobouc k>2 IEPLITOOE LG ouvtonoOeolac ouvdéoviag TLC

mepLOT®oe g upevéboug k-1 dmou ta mnpdta k-2 oviixkeipeva egivol
Kolv&. Ev ouvexeloa, yvivetol &AeyX0OC TNC VELTOVLIKAC Oxéong HeTIAlU
TV (k=1)-0T1dv avIlKkeLluévev. Iapdro, ouwc, Tng 0pBLHTNTAC KAL INC
nAnedInTag TOoUu &V Adbyw oAydplBOuou, 1n  dlLadlroacia oUvdeoncg
nopoucLl&lel aU&non UImOAOYLOTILKAC oaxpifelagc pe 1tnv aUinon 1wV
nepLuITOoewy cuvionobeoliag.

‘Oocov  oapop& T oUvdeon TV TMEPQLOITIOOEWYV ouvionobeciag, €Xouv
npotafel xoal &AAeg TexVIKEg oOnwg n xenoipomoinon R-Trees via
TOAAUTIANX XWE LKA YopaKInelotilkd [22][23], mou ouwg dev Aauldvouv
unéyn Toug TNV Unopin XweLlrKOV cupsinplov.

OL Shekhar kot Yoo [24] mpdteilvoy £Evav  aAydplBuo peplkAg
ogvdeonc via 1n uelwon Tnc okplPhc drtadilroaociac oUvdeong oInv
eUpeon MePLOTOOEWY ouvIionmobeolag. AUTH 1N IHIPOCEYYLON UELOVEL
onuovI LK 10V aplOud tev dLadlrkaoldv oUvdeong, wotdcoco n oanddoon
ng €foptdtal amd Tov wPlBud TV KOUPEVEVY HEPQLITIOOswV amd Evov
Katnyopnuat LkO  dlaxwplopd. Tia v  omoeuyrn 1Ing dLadlkaocioag
ogvdeong meplunthdoewv, oapydtepa [1] mpdrelvav &vav véo aAydplOuo
o omolog kol vLloBeTABNKe OTINV €V AdYWw dLHAWUAT LKA epyocia.
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‘Ooov aeop& tov oplopd Tng vetrtovidg, otn PBLBALoypapla exk1dCc amd
TLC JHeAéTeC TIOU  XPnoLuomoLoUv uila octabepn andoToon KoL
dLaxwpLoud Xhpou, UNdPYXOUV TOAAEC OUAANAPELC TV XWPLKOV OXECEwv
mou éxouv xpnoLupomolnfel via tnv €&b6puln XWPELKOVY oUoxeTL{OUevev
npotlUnwv. Autég mneplAoupdvouv buffer zones[25], TomoloyLlkEéQ
oxéocelLc[26], k xoviLvdTepoug veltoveg([27], diLaypdupoata Delaunay
[28] k.c.

TéNog, kKamoleg 1npdoeaTeEC ueAétec  eotl&louv OINV  AIIOTEAE-
ocpatLkéTNTa TNg amdotaong OLKIUOU évovIl TV HeTphocwv EukAel-
delac oambdbotaong otnv ovAAUCH HEPLOPLOWEVOU OLKTIUOU OVTILKE LPEVQOV
Kol @alvouévev[29]. Ot Yamada kol Thill[20] mpdteivav In ¥eHon
Tng pebddou K function-based pe andéotaon OLxkTtUoUu avil 1Ing
nopadoo Lok neBddou EukAeideilagc amndotaong. T'ta Tov unodoylLoud
NG cuPRéArslac peTalUy onueiwv ooT ROV  eyrRoataot&oewv, emniong,
npot&Onkov [29] [30] pébodol dnuioupylog Voronoi dLaypduudTog Iou
ouvdu&louv QIIOT EAEOUAT LKK TOUC mepLopLouoUC ng uétpnong
andéoTaong OLkTUoU, &V Ppébnrke nwc n uétpnon oamdotaong OUO
TonofecLdV Péow ploag eubeloac ypauung umopel vo UNEPEKTI LPAOEL TIO
otunmAeypa  tdong evdg  oalvopévou OLlktUou [31][32]. Térog, ©
Wenhao Yul[2], mpdteive &évoav VvEo oAydplBuo eUpeong oandotoong
dLKTUoU, o omoiog otnpidletal OTnv €méKTUCN OKUNAC.

331 BAZIKEEZ ENNOIEZ

AoBévTtog evdg ouvdrou amo Xwplkd yxapoakInpeloT k& F, egvdc ouvdAiou
TOV OVILKELPEVOV-TIEPLITITOOEWY TOoUuCc S kol ulag oxéong veltova R
névew oto S, ula ouvionobescia C (co-location C) seilvol &va
UmocoUVOAO TV XWPELKOV Xopakinelotilkdyv, € & F, 1wv omolwv ol
Heplntwoelc oxnuatilouv pla xrAlIka YxpnolLugomoLOvioag Tn  oXéon
veltovae R. Av d éva o6plLo xphotn kot A.1,B.1 0300 Xwplk&
aviilkelpeva, 16Te autd eival yeltoveg oav n andotoon ToUg €lval
uikpdtepn 1 (on tou d.

M{o mepimtwon ouvionoBeciag I (co-location instance I) sivaL éva
ogvoro oamd oavilkelpeva, I & S, 10 omolo mepLAaufdvel T
avTLlke (peva OAOV TWV XXPUKINELOTLKOY o¢ ula ouviomoBeoclia Kol
oxnuatilel ploa oxéon RAIRACQ.

Evac ravévag ocuvionofeoiag¢ (co-location rule) eival 1ng PopPEAHCQ
Cl-C2, o6mou Cl1 € F,C2 € F kaL C1 N C2 = @. T'ia tnv eUpegon TOU

av  évoag kavoévag eival onuovi LkOC XENOLUomoLoUvIial Ol UETPHoELQ
enLkpdTnoncg (p) xol decueupévn nibavoéinIa(cp) .

H oxéonq S Laxwp Lopoy (participation ratio) Pr (C, £;) evéc
xopaktnplottkoU £; cg pla ouvionobeocla C={£fi, £,,...., £i},1 < 1
< k, glval éva rAdopa amd avILKe(PeEVH TOU XXAPOAKINELOT LKOU fy
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ce pla vyelrtovid meplaOt®ocwy Ing ouvionoBeocioag C-{f;} xrot
opiletal wc:

ApBuog Twv EexwploTtwv avtikelpévwy Tov fi oTig mepimtwoelg g C

Pr (C, fi) = ; ; .
r (G 1) AplBudG TwVv avtikelpevwy tov fi

O dLaxwpltopdg meplLexopévou (participation index) Pi(C) 1nc
couvtonoBecliac C={f;, £2,...., £} opiletal wg Pi(C)=ming e ¢
{Pr(C,£;)}. ©Oco mio ulnAdc dLaxwplopoU meplexouévou, 1600 KOl
neyoAUTepn n ILoovoTNT T XOP LKA XOPOKTINELOT LKA niac
cuvtonoBecliacg, va eival poall.

H O®eopeupévn mnibavétnta (condition probability) P(C1l|C2) evoc
kovova ouvionoBeoioag Cl—-C2, oamoteAel 1O KAGOUA TWV HTEPLITOCEWV

Tou C2 O1n VeELTIOVLIA TV HmepLOTOOewv toUu Cl.

ApBuos Twv Eexwplotwv mepmtwoewyv ¢ C1 oTIg TEPIMTWOELS TG évwong C1 U C2

P (C1|C2) =
(c1ic2) Ap1Budc mepimtwoewv tou C1

$10 onueio autd, vo Tovicoups mwg 1doo n oxéon diLaxwplopoU bco
KXl O JlaXxwplopdg meplexopnévou dev aUuEAVOVIAL HWOVOTOVLIKA ue Tnv
avénon Tou peyéBoug Twv ouviomobeol®dVv[13] kol ouUvenw®gc unopoUue
Vo XpnolLugomnolhooupe tnv aviitpovétovn 1didétnta Snwg otov Apriori
aAybpLOuo yvia To KA&SEUO Un OUXVAOV UNDOYAPL®Y OUVIONOBECLOV.

333 OPIZMOEZ TOY NPOBAHMATOX

O oxromdg, Hpoeavdg, Tou ekbotoTte aAydplBuou efdpuingc roavoOVLV
XWPLKAC ouviomoBecliag, dev elval &Aroc amnd Tnv UPnAl moltdinto
AIOTeAEOUATWY  OF cuvduoopd upe boo 1o duvartdtepo  Xoaunid
unmodoy Lot LkO kb6otog. To mpdRAnua, Aolmdv, €xel g €E&AC

AocBévtog:

1. Evég ocuvoAou amnd tUnoucg XWP LKOV XOPOKTINELOT LKQOV
F={f1,..... N

2. Evoc ouvdrou amd Xwplrd oavilkeipeva S = SU....US, ,démou S;(1 <

i £ n) glval éva oUvoro amd HEQLOTOOE LS TUIOU XOPAKINELOT LKOU
fi. K&Be aviikeipevo o € S; éxel pla dLavuopat Lk mnAnpoeopla
[t10nmogc YopoxktneoloTlkoU fi,nepintwon id Jj,tomoBecia x,y] omnou
1 <3 = Is;i].

3. Mlag ouppetplkig oxéong veltova R.

4. EX&xLloTwv oplwv emixp&tnong (min prev) xol Oeopeupévng mLbovo-
Tnta¢ (min_cond prob) .
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Bpeg:
Eva oUvoAo amnd koavdveg ouvionobecliog pe dLaxwploud meplexouévou
2 min prev xol deopevpévn miBovoéTnTa 2 min cond prob.

3341 NIPOKAHZEIZ

NOoyw Tou OTL 1 évvola ING velLTovidg amoteAeil akpoywviaio Albo,
6nwc Oa umopoloes va mnelL kavelg, og évav oaAydéplbuo ¢e&dpuéncg
XWPLKOY OUVTIONoOeoLOV, II KATAOKEUN TOU YPAPOU oUINC amoTeAel 1n
Bao LK HPOKANOCN TV €V AdYyw aAyopifuwv. Ol neploodieped €wC TOPN
neAértecg, Onwc mpoavopépOnke, Poacilovial otnv EukAel(dsia (f
enimedn) Oebdpnon Tou Xopou. OL gpeuvniéc BewpoUv O6TL 1o TPEOTUIN
eVO LAPEPOVTOC ocupPaivouv oe Evorv amne lpwg oupoLoyeEVH KoL
LooTpon Lk XOhpo, kKol n andoTaon PeTAET OUO0 AVTILKELPEVEOY HPETPLE-
Tol pe pla eubela ypapun EukAeideiloac amndéoraong. Qotdoo, Adyou
Tou 61l o X®hpocg dev  eglval oUte oamelpwg oupolLoyevhAc oUTte
LOOTPOIILKOC KAl oL avlpomiveg dpooctnpldinteg meptopilovial udvo
and 1o TRAPATa dLKTIUOU TOoU enmimedou Xhpou, 1n mpoovapepbdelow
Bedpnon, 6nwg  tdvice Kol o Miller([1l7], pumopel voa elval
anpbdboeopn. 'EtoL, Aoitmdv, n oamdbotoon OLKTUou unopel va Bewpnbdel
ILO OUCLOOT LKA KL oa&ldémiotn pérpnon ondoTaong YL OLKOVOULKECQ
KOl KOLVWVLKEC avaAUoelg [18]1[19]1[20].

Eniong, 6émwg Kol OTOUC KAXCOLKOUC oaAydplBuoug €&6puéng xroavoOvev
oUOoX €T LONg, E10L KoL oToug oAydpLBuouc eEdpuinc KOO LKOV
ouvionofeoLdv, O UmoAOYyLoudC TV UETPAOLWV E€OLKPATNONG KOL
deopeunévne mLBovOTNTAC TV  UDOYAPLOYV CUVIOHmOBeoLOV oamoltel
QIOTEAECUAT LKEQ OTPATNYLIKECQ, KABHC AdOyw Tou uey&dAou OYVKOU TV
dedouévev oamrolkég (brute force) mpooeyylioceig elval opretd
damavnpéc.

335 NPOTZEITIZH YOO & SHEKHAR (2006)

OL Yoo kol Shekhar ouvexiloviag 1n doudeld Toug [33], £&xavov
netoll dAAWV TLC €&AC ouvelopopéc [1]

o Ilpbtelvay Tnv vUdomolinon yeLTOVLIKOY oOxéogwv PeToEd  TOV
XOPLKOV  dedopévwev pe  okond TNV QIOTEALOUAT LKLY €&bpuln
npottnwv ouvionobeciag, mnoapouvcl&loviag OU0 VEX HOVTIEAX
dLaxwplouoU veltovidg, To star neighborhood partitioning
kKol 1o clique neighborhood partitioning, ex Twv omolwv O
QaoxoAnOoUue ue 1O IPEATO.

e AvEémTUEOV Evov  aAydbplBuo  PoaoclLoupévo OTO0  UOVIEAO  star
neighborhood partition, o omolog¢ eilvoal QEmOTeEAeOUATLKOC
KaOhC X PNO LUOIO LOVTAC Eva oxHuo Yo {patog-nepintwong
(instance-lookup) ovi{l Tng akpLPAC UmoAoyLloT Lk& dLadlkaocliog
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ogvdeong (XWPELKAC 61 HNEPLOTINCEWV) VLIX TO OQLATPAPLOUN TV
IepLITOOewWY ouvionobecolac. Emiong, éva and 1o PBAUATE TOU
neplAaufdvel TpaxU  rRAGDsud (coarse pruning), émou ol
vnmoyfiplLeg ouvtonobeclec olLATpdpovial Xwelc 1Tnv  eUpeon
QRKPLPBOC TV meplutdoewyv ocuvionoBeciag. O v Adyw aAydplLBuog
elval ocwotdc xrol HOARPNC KabBOdC dev  und&pxouv oUte Peudn
meplITOUaTa oUte Yeudelg mnoapadoxéc otn dLadlroacia eUpeong
kavoévwy cuviomnmobeoliac.

BAXIKOX ANT'OPI®GMOX

AoBévTog e€v6Q ouvdAOU XwPLkOV dedouévwv, plag oxéong veltova Kol
6pLa min prev, min cond prob, n PBaolxn dlLadlkaclia e£&bpuinc
IpoTUnwv ouvtonoBOeoliac nepLAaufBével Té00egpa BAhuoTa, O6TIWC
paiveTtal xoal otnv eLlrk6va (3.1) mou owaxkodoubel. Apxixkd&, On-
pLoupyoUvioal 1o uUnoYhela oUVOAX OUVIONOOBECLOV TV Oomolwv oL
HEPLITOCE LC OUAAEyOVTIaL amd To 000év OUVOADO YWPLKOV JOedouévev.
Enelta, @LATP&POVIOL TO EHLKPATOUVIO OUVOAX OUVIONOBeCoLOV IIOU
LKovormoLoUuv  To 6plo min prev. TEAog, OdnuioupyoUvial Ol KavOveg
ouvtonoPeolac PR&oeL ToUu oplou min cond prob. NAdyw TOou OTL O
HePpLO0OTEQPOC UMOAOYLOT LKOC Xpdvoc 1tng €&d6puéng mpotUnwy YXwELKACQ
ouvionofeclagc aplepdveTal oOInv e€Upeon MePLOTOOEWY ouvIomobeolag
ue oxéoelc xAlkacg veltova, mporeiveTral éva emlmAéov BAUA yvio Tnv
vAomo (non Twv oXéoewv XwplKoU yveltova.

. X% .
pike Edpean yeirovirie

Belopevwy Tarydn r ukowni Lnpioupyia FiATpdpiopa EiATpdpiopa Arpoupyia
® Tyeon yeitova R - ¥ S nan > UmOERpIwY > TEQIMTWTEWY > prtmlent - KIvany
*  Oplo min_prev ¥ ouvTemoBEomv ouvTemoBeamiv ouvTemoSEouLY ouvTonoBeoiag

Aarvd
* Opio min_cond_prob muvaliaydn

Eitxkéva 3.1 Bipata £€§dépuing mpoivnwv Kol Kavévewv cuviomobeciag

YAOIIOIHXH T'EITONIAX

AoBévioc plagc oxéonc veltova, éva oUVOAO XWPLKOV Oedouévwv
umopel vo ovamopactabel g évoag ypdpoc veltdvev, omou  KABe
kKOuPRog oviLlmpoowneUel &éva XWElKO avILlKeliuevo ol pla okun ueItoadél
dUo xkOuPwv avilmpoowneUel ula yelTovIKA oxéon. H vdomoinon Twv
YELTIOVLIKOV oXéoegwv ue okomd 1nv €&dpuén ouviomobeoldv, HOPEImEL VA
LkavomolLel OU0 xKplLIApla : o)va un xoabel xoaploa yeLlTOVLIKA OYEon
kKata 1Tn dlLadilkacia vAomoinong kol  B)To uvmodoyloTlkd kbOTOCQ
npémel  voa  eival yoapndd. ‘Evoag enitmAéov ortdxog plagc TtéTtolacg
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vAomoinong mpémel  voa Bewpeltal kol 1 gAaxlotomoinon TtV
O LTIAOTUNIOV EVYPUAQPOV .

To poviédo star neighborhood partition diaxwpilel TLC 0OXéoeLC

veltova xpnoiLponoidviac pla oxéon yeitova actepLoy (star
neighbor) xoal pmnopei va xwplLotel oceg d0o 1Unoug : o)overlap star
partitioning kol B)disjoint star ©partitioning. And TOUC

npoovaeepBévteg TUDOUg, 0 deUtTepog e€lval mpotiudrtepog roubBOTL dev
poc oilvetr dimAdtumeg TLuéC, xwplc mpopavac va x&vel oxéoelg
veltova. Av A.1 kol B.1l 0U0 XwplK& yeELTOVLIKA avILlKelpeva 161 TO
disjoint star partitioning 6a A&Pel, o aviiBeon upe 1OV overlap
star partitioning, updévo 10 (eUyog veirtovide {A.1,B.1} koL Oxl
kol to {B.1,A.1}.

AoBévTog evOC XwpPpLKOU avilkeluévou o3 € S Tou omolou o TUMIOCQ

XOPOKINELOT LKOU € lval f; € F, N YeELIOVI& ooteploU (star
neighborhood) touUu o0; kabopliletatl wg éva oUvoro and XwplKX
ovtixelpeva SN={oy € S | o3y = o3 V (f5 > £;) A R(oj, 0i))} ,6mnou £f5 €

F elval o 1Umoc XopakineloTlkoU Tou o3 kKoL R n oxéon yeltova. Me
AN AOyLa, 1n veELTOVLIA ooteploU evdC ovILlKeLlpévou elval éva
oUvoAo amd To Keviplkd ovIlxkelpevo KoL TV OVILKELPEEVOVY TNC
vettovidg TOU, Tov omolwv ol 1TUHol YoPaKINELoTLKOU glval
Ae& LKOYPOUQLKOC peyaAUTepol and 1oV TUMNO XUPAKINELOTLKOU TOU.

$INTPAPIZMA I[IEPINTQXEQN ZYNTOIIOGEXIAX

Av I={01,....,0k} € S éva OUVOAO XWPLKOV OVTILKELPEVOY TwV OHNOlwv
oL tUmotl XopokInpetotlkoU {fi,....,fx} eival dLapopetikoil. E&v OAx
T avtLlkelpeva Tou I eival yeltoveg wC MmPEOC TO HPOTIO VI Lkel{pevo
01 ,16Te 1O OUvoAo I xaAelital mepimtwon acteplol (star instance)
tng ouvionoBeoliag C={fy,...., fx}.

To oxhpa Yofipatog-nmepintwong (instance-lookup scheme), oamoteAcel
v OpdIaon ITWV E£€PEUVNTIOV VLIX TO OQLATPXOLOUN TV HTEQLTITOOEWV
ouvionoOeclac oamd TLC TMEQLOTOHOELC QOTeploU. Mla meplimtwon
acteptold  {01,....,0k} pmopel vo oUAAexBel oamd TLC YELTOVLIOV
Qo0TePLloU Twv omolwv o TUNOC TOU KeEVIPLKOU ovILlKeLlpxévou elval o
fi. H mepintwon acteploU dev eival meplintwon ouvionobeclagc ov Kl
epdoov dev eilval BéRoato O6TL éxel pla oxéon xkAlxrag. Qotdoco, av
6 A T ovIlKelpeva ocg  oauth  €x1d6C  TOU  TPHTOU  (KEVTIPLKOU)
oxnuatilouv pla rkAlka, 161e n mepintwon aoteploU eival meplntwon
ouvionoBeclac. Evag  1pdmoc  va TOo  PBpoUue autd  elval  va
avatpéfoune otLlg NONn YVwoTég k-1 meplmtdoelc OUVIONOBECLOV Kol
vo dotlue ov undpyxel 1o umooUvoro {fo, ....,fx}.
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$INTPAPIZMA XZYNTOIIOGEZIAX

T'ta tnv e0peocn TV EILKPATOUCHY ouvionoBeoldv o oAydplbuocg
xpenotupomnotel tpla RAnaTa @LATpaplicuxTOC :

e To @LATpApLOpA €emLIESOU-XAPAKINPLOTLKOU LoxUel Adyw 1nC
avtipgovoéTovng LoLOTNIAC TOoU dlaxwplouoU meplexouévou. EtoL,
uloa vuvnoyneLa ouvionoBeola unmopel va xrAxdevutel ywplc va
€fet1a0TOoUV Ol HEPLOTOCELC INC oV VA OHOLOOATIOTE UNOOUVOAD
Ing dev €lval E€TILKPATOV.

e To 1paxl @LATpdplopa Vvivetal upetd& 1tnv eUpeon OA®V TV
TEPLOITOOENY A0TEPLOU TWV OUVTIONOOECLOV KAl YXpPnoLpomotLe (tot
via 1n pelwon 1tng okplPrg dLadikaoclioag oOLATpaplouaTog TWV
nepLOTOoewy ouvionmoBeoioag. E&V 1  t1iuhn enikpdtnong TV
DEPLOITOOEWY ooteploU  ploag vuvnoyneLag ouvionoBeoioag dev
LkavorolLe 10 d0OéV bpLo, n unmoyne Lo ouvtonofeola
kKAadeUetal ywplc va yvivel €éAeyyxoc KAIKAC TV HEQLOITOOLWV
aoteploU INC.

e 310 teAevtalo BApa 1toU oAydpLBuoU, OCUVAVIAUE TO @LATPAPLOPA
exkaOdpLong (refinement filtering) 10 omoio oamopoocilel T
EMLKPATOUVIA OUVOAX OUVTIOHNOOeCLOV PeETA TO QLATPAPLOUX OAWV
TOV TEPLOTOOENY OUVIONOBECLOV TOUQ.

ANT'OPI®GMOX JOIN-LESS CO-LOCATION MINING

O oAydplLbuoc Join-less co-location mining Twv Yoo kol Shekhar
[1], Aowmdbdv, éxel 1pelcg odoelg :

e MetoTIpomn TNg €L0b6d0oU TOoU OUVOAOU XWPLKOV dedouévwv o Vo
oUvolo amd aoUvdeTeq YVELTIOVLIEQ QaOTePLOU.

e JUAAOYH TV TOEPLOTOOEWV oO0TePLOoU TV UnoYAQlwy OCUVTIO-—
noBeolodv oamnd To vdomolnuévo oUVOAO YELTOVLIQOV KOl TpoaXU
PLATP&PLOUX TwV UIDOYAPLOV Wde XPAOoN Twv TLUOV enlkp&inong
TOV TEPLOTOOERY aoTeploU TOUQ.

e DLATP&PLOPA TV DEPLOTOOE®WY  ouvIionofeoldv  amd TLC
DEPLITOCELC QACTEPLOU, €Upeon TV EOLKPATOUCHV CUVIOIOBEOLOV
Kol dnuioupyla kavédveyv cuviomobeoliag.

Téco n deUtepn, 600 kalL n tplin ob&on snoavodoappdvovial 6oo
aufdvetal TO HéyeBOC TV OUVIONOBECLOV.



336 NPOXEI'TIZH WENHAO YU (2016)

O Wenhao Yul[2], xkxat& Tov mponyoUuevo, udALg, xpdvo, odnuoclieuvoce
ploa épeuva n omola egot1&lel, OUCLAOTLKE, OTO TPANTO KOPUPATL &voOC
aAybpLBuou e€&dpuing kavdédvoyv ocuviomnmobeoiog, autd Tnc dnuiLoupyliog
TOU vp&pou YELTOVLIQV. E1dL1xbTepq, opileTal Eva HovIéAO
dnuioupyiloagc yp&eou  YyELIOVLOV B&oe L andoTaong dLxkTUOU  O¢
ouvduaoud ue Evav véo aAydéplBuo o omoiog amorteAel plo eméxrtoon
ToU oaAybplOuou Dijkstral3], wmpoonabdviagc voa TovicTel T1doO 1
onuocLoAoy Lk 600 KOl I UHNOAOYLOT LKA dlapopd pPetalld auidv TV
npoceyyloewv ue TLg T1pooegyyloeLlg egpeonc  YELTOVLIOV néow
EukAe(deLtac ambotoonc.

I'PAPOE AIKTYOY

Ol OQOTLKEC eyRATOOTAOE LG umopoUv va BewpnbolUv w¢ TUumlkd oUVoAd
and onueloa dLKIUOU 1wy omolwv ol Ttomobeclec KoL oLl vunnpeoiecg
elval "deguéveg" ota dixktua dpduou. I'lta Tnv TOoOT LKA of LoAdynon
ng XWPE LKAC OoUVEéxe Lag KO L ng aAAnAe E&pInong IO LK LAV
dpaoTNELOTATOV Héox o nla aOT LKA TepLoxnh, oInv &€v Adyw €épeuva,
nopaT {Oevial oL €&fg dpolL:

e FEva Jiktuo sgival évoag RePapnuévoc ypdeoc G=(N,E), oémou N £éva
ogvolo amd ko6uPouc kol E  oUvoro amd aKUECQ.

e M{ia arpf cilvoal £évoa tpApo dpdpou kKol exephleTol WG € =
{n;,ny,w,0c}, OmOU n; XL Ny AVTLOTOLXOUV Og €vav opXLKO Kol £va
TeALkO xOpPBo aviitotoixa (ni< nj). To w(>0) eivaLr to P&poc k&BOe
aRUNGg, €vd 10 O¢ gival éva oclvoAro Twv oaviicTolxwyv "deuévov"
QVTLKELPEVOVY, Ta omola éxov uLrpdITepn EuxrAeidela amdotaocn amd
T {ntoUuevn okul og oOxéon pe OAeg tLg vundrolnueg Tou exAOTOTE
vp&pou.

Ta oviixkelpeva dLkTUOU nNpPoB&ANOVIONL OTLG OKPEC WPE YPOAHHLKY
avapop&. Autd onuaivel 6Tl éva ovilkelpevo TomobBetelital TV
ce pla axkun R&oetl tnv andéotach Tou amd 1oV apx LkSO Tnc ko6uPo.

e Eva aviLkeipevo JdiLktvou neplypdpstal wg o; ={e,pos} ,6mou 10 e
QVTLIpoCcWHIEUe Ll TNV  KovIiLvoétepn okun oand 1O O3 KL 0 TO
pos € [0,w] exep&lel 1nv oandotoon POVOIXTLOU Tou "deuévou"
onuetou amd tov apxtkd xd6uBo. Av, dniadn, e = {nij,n;,w,0:},
161e n andotoon petafU TOV O3 KAL ni €ival TO pPoS.

e NoBéviog OUo avIlkelpéveyv o3 Kol 035, 1n oandédotacn JdLKTUoU
ND (0;,03) opiletal oG n andoToorn TOU ULKPOTEPOU HOVOHNAT LOU amd
TO 0; OTO0 0O4. E&v ta dUo aviikelpeva Pplokovial otnv (dita okpn
16te 1n oamdboToon Toug unodoyliletal w¢ dis = |pos; - pos;l,
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dlapopeT k& umopeil va unodoyiotel pe 1INV  gpapuoyn £voc
aAyop LOuou eUpeong povomnotLoU (m.X. Dijkstral3]).

e Eva oUvolo amd dUo oaviilkelpeva OdLKTIUOU KoAe(Tal yeLTOVLIA €&V 1)
petald toug amdotaon OLKTIUOU egival pilkpdtepn 1 (on amd Eéva
bplLo xpHotn.

e H andéotaon axpfng ED(ej,e;) petald dUo SLAPOoPETLKOV OKPOY e; =
{na,np,wi,0c} KL €5 = {n¢,ng,wy,0c} opiletal @G ND(ny,ny), Omou
x € {a,b}, y € {c,d}. H amndéctoon oaxkpngc umopel va yxwplLotel oe
t1écoeplg TUmoug (ET) : SS, SE, ES, EE, av&ioya pe toucg TUIOUC
TV KOUPwv upe toucg auth omoloug umoAoyiletol. E&V kol ol dUo
kO6uPol eivoal apxtxkol (start) 1dte o 1UnNocg ambdbotoaonc oxkung (ET)
eival SS. Av o évoag xouPoc eslval apxlxdc(start) kol o &AAog
TeAlkOC (end) 1d6Te 0 1UNOC eival SE K.0.K.

EYPEXH TEITONIKQN ZEYI'ON

Tt tnv e€Upeon OGA®V TV HTEPLOTOOEWV ouvionobeolag dLkTUOU,
OIPETE L TEATH VA pdetpnoouns tnv andotoocn dLKIUOU PeTAEU OAWV TV
AVTLKELPEVOY KOl Vo XTloouues 1oV oaviictolxo yp&epo yeltovidg. Av
dUo ovTlkelpeva PBploxkovial otnv (dla axkupf, 1dTe O UMOAOYLOUOC
andcTacng 1Toug, Onwg mpoavapépdnke, umopel vo vyivelr &ueoq,
e LO&AAWC mpémel  va umodoyloTtel 1o pLRpdOTEPO povondTl peToEU
autdv. H dLadilkaclia eUpeong toU ULKEOTEPOU HOVOINT LOU KATA WUNKOC
TOAADV  KOUPwv, Ouwg, ecival pla oprketd okKELPH UTOAOYLOT LKA
dLaditkaocia.

O oaAyéplobuoc t1ou Dijkstra eilval pla amd TL¢ mLo dnuoglAsic
ueBddouc oTnv €épeuva UmoOAOyLouoU povomnatioU [3]1[34] kot unopel
Vo emexktoBel oOTOoLXELWOOC mpokKeLUEVOU Vo dnulLoupynboltv uloa mpocg
ploa vertoviég. Apx kA Aoppdvel TLC TOWEQ KUL T ovIlkelpeva g
dvUo fexwplotoUaq 1Unoug kOupRwv TOoU vp&pou KoL émeLTQ,
ETIOVOANTIT LKOC, €kKTeAel tnv eméxktaon OLkIUoU og r&Be apxlkd kduPo
via va Bpel, péow 1tng andctoonc OLKTUOU, VYELIOVLIKE ovIlkelpeva.
And €00 kKol oT0o €&Ng, ONWC KAl oOtnv épeuva n omnola moupouctdletol
otnv €v Adyw unoevdInta, B ovaeepduocTe OINV TUPUAAANYN GUTH TOU
aAyopLOuou Dijkstra wg NNS (Node-based Neighbors Searching).

O NNS umopel voa ¢td&oel og ula BEATLOTIN AUOnN, oAA& Adyw Tou OTL
amotTel AKPLPA EMEKTAON dLKTUOU Ao e et T {nToUueva
avtilkelueva, n omddoory tou dev elval LKavomolNnTLkh, €LdLk& 1N
oT Lyun mou k&vouue AdyO yLa TOAU ueydAa oUvoAa dedopévwev. EIoL,
Aotmmdv, mpot&bnke évag Vvéog oaAydplBuog, o ENS (Edge-based
Neighbors Searching) o omolo¢ Boaciletal oOTInv €méRTAON OKUAQ KL
oTInNVvV €KKAO&OLON VYELTOVLKOV OoVILKELPEVOV. ELdLk&, 1n e€mékToon
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arung omoteAel TOo mpdIrio PAUN  wC HOPOC TNV exTiunon 1wV
AVILKELPEVOY OLKTUoU mou elval TtomoBetnuéva o  JLAPOPETLKEC
arkpéc OLkTUoUu koL unmofonbLétal amd tnv andotoon akune ED.

E&v ol amooTtdoel¢ petaly dUo oKu®v unodoyilovial péow 1INC
andcTtaong okpng, 1o6Te unopel va uvnodoylotel amoTeAeoUAT LKX KL I
XWPE LKA euféAeila peTaéU TV QVTILKELPEVeVY mou elvoal "desuéva" os
autég. Me outdv 1O TPOIMO, Ol EKTILPOUEVECG YeELTIOVLIECQ oxnuotilouv
nilioa vnoyneLa oudda, n omolo ev cuvexela umopel va exkaboplotel
IPOKE LPEVOU Vo pog dhdoel TLg okplPelig velToviég TtV €KAOTOTE
AVTLKELPEVOY  BACELl  YPUUPLKAC  ovaeopdd. O aAydplLOuog, IouU
npoteivetal, xpeldletal pdévo ekTéAeon e€mékITaong OLKTIUou og K&Be
axruf, ovil Tng exTéAegong eméxrtaong oe k&Be aviixkelpevo ral Adyw
Tou O6TL O aplBudc axrudv ota mpaypatlk& Olxtua, ouvhbwg, elvol
TOAU puLxrpdTepog amnd TOov aplbpd TV onueliwv avVTLKELPEVOVY, I
anddoon tou ENS ealvetol va uvnepéxel outhg tou NNS.

IIOAYIINOKOTHTA ENS

H Boaoitkh 10&éa tou aAydplOuou ENS, 2roltmdv, ceival n onuioupyla
evdg ouvdrou amnd UmoOUNQLEC VYELTOVLIEQ He OTadLlaKkég enextdoelq
OLKTUOU VyUpw amd TLg (ntolueveg akuég. 2Tn XeLpdtepn nepimtwon n
UNIOAOY LOT LK} mOAUNAOKOTNTH tou NNS eilval O(ng[moAunioxdinta ToOU

aAybpLOuou Dijkstral]) ,evd tou ENS eival O(negl[moAunAokdInta TOU
oaAybpLBuou Dijkstral+ neng logng), Omou ng O aplBudc  TLV

AVTLKE LPEVOVY KOL Ne O aApLlBudC TOV AKUDV.
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4.BHMATA MPOrPAMMATIZTIKHE EPTrAzIAS

Y1a mAolola tng ev AdOYw O LOA®UAT LKAC e€pyoaocioag, apxLlk& éyilve n
ouAAovyn apxelwv dLaVUCUAT LKOV XWPLKOY dedopévev popeng Shapefile
néocw TtTou download server 1Ing oeAidac geofabrik.de, ta omola
npoemne § epydoTNKAV néow ng OVTLKE LPWEVO—OXEOLAKNAC B&ong
PostgreSQL n omola dLabétel emextdon GIS (postgist extension)
Kol KUT&AANAn odouny eupetnelou  (gist) via xwplkd Odedouéva.
AxoAoUBwg, T mpoenefepyaouéva degdoupéva mepdoInrov o Tpla
dlapopeT lk& Java projects oémou 6cov agpopd Tn dlLadlroaclia e€&dpuinc
XWP LKOV OUVTOmoOec LV ulLoBeTnOnke o aAydp LOuocg Join-less
Colocation Mining 1wv Yoo & Shekhar [1], evd 60cov apopd 1In
dnuLoupyla ypdeou YELTOVLIOV, XPENOLUOIOLABNKAY TPEELC OLAPOPETLKEC
npoceyyliocelgc : o) o oaAydbplBuog ENS [2], B) pla enméxtoaon TOU
aAyop(Buou Dijkstra kol y) AdYW OTEVOV XPOVLIKOV meplBwplwuv, évag
anAo1kOC aAydplOupog PBhoel EukAeidelac anmbdbotaonc.

e Stn oulhtnon 1nou oeopd TOov kKO®OLka Java, TA aVvILlKelpsva
KAACewV, yla ocuviouloa, 6o avapépovIal He TN KANON INg €KACIOTE
kA&ong oto y' mAnBuvt Lko.

o T KoAUTEPn HAPOKOAOUONon kol katoavdénon Ing oulntnong, ©OCov
autn aeop&, TOUA&XLOTOV, TOUC YPApoUuCg Kol TLg douég, xkoAd Ba
ATov TOPXAANAX PEe TNV oavdyvwon, vo xpnotupomoleltal "yxapti" xrol
"HOAGRL".

Y1 IPOEINEZEEPTARIA AEAOMENON

H npoenefepyacia tov dedouévev 0o umopoUcs Vo XUPAKInEeLotel wg n
mLo  damoavnpnl  XPoVviIk&  dlLadlxroacioa  mou  aroAouOnOnke  KATA TN
dLépretlta exmbdvnong 1tng epyocioac. To PBaclkd onuelo otacLpdinIac
ATav 10 €Upecn ToU KATKAAANAOU KOO LK PR&ong 1600 yia 10 dLaXxwploud
TV dpbuwv O TUANATA aKuOV, 600 KAl VI TN YPUUULKA ovoapopd TV
aQVTLKE LPéVveY OLKTUOU o oOxéon ue 1nv oandoctocn Toug oamd  TOoVv
apx k6 xrOUPO TNG MLO KOVILVAC TOUg oKung. OL OduckoAlesg autécg,
o6nwc vivetal ovIilAnmTd, oaeopoUoavy TLC oVAYKEQ TIOU MHOPENEL VX
LKavomo LNBoUVv mpoke Luévou va OnuLloupyndel o yp&epoc dLKTUOU OTLC
npooceyyloelgc elpeong vetrtovidv R&oel ambdbotoong dLKTUOU.

Apx k&, Aowmdv, oUAAEXOnkoav  Shapefiles dpduwv xrol  onuelwv
evdlapépoviog (points of 1interest-POIs) k&molLwv TEPLOXAOV, TN
onola mep&oInkayv Pécw TOoU e€pyoieiou PostGis2.0 Shapefile and DBF
Loader Exporter oTOo Bao L kb epyoie o dlaxeliplLoncg Baonc
PostgreSQL, 10 pgAdmin. EvV ouvexeia, aKoAOUONoCOHV oLl KATAAANAEQ
dLOPopPOOOE LS, YLX TOV EAgyXO KL TNV OnILlKomoinon TtTwv omoliwv
XPNOLUuomo LAOnKe 1n copapuoyrn QGIS.
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[IPOENEEEPTAXIA TI'IA THN EYKAEIAEIA [IPOXEITIXZH

T'ta Tnv EukAeidela mpooéyylon dnuLoupylog yeltovidy To udvo Tou
xpel&otnke and mnAsupdc mnpocnefepyaciac ATav o dlaxwplopdg TV
dLbdpopwyv onuelwv evdlapépoviog kKol 10 dnuloupyia aviliotolyxwv
TLvdkev ue Téc00eplg otnAecg : 1d, type KoL cuvietayuéveg x, y. To
crolyxela autd®v TV TLVAKOYV OUYXwVeUTInkoyv o &vav evialio mivaro
ne odeoaplBunt Lk tof Lvoéunon.

[NPOEINEEEPTAXIA TI'IA TIX MNPOZEITIXEIYX AIIOXTAXHE AIKTYOY

T'ta 1Lg OUo mpooeyyloelg dnuioupylag vetrtovidv Pdoel andotoong
dLKTUoOU xpel&oinke mnpocmeiepyacia 1600 TV onuelov  evdiapé-
poviog, 600 KAl TV dpduwv.

o TITlivakac Opduwv: O yveopetplkdg 1UHOC (geom) 1TV Jpdunyv oOINnv

nAe toyne o TV bowv IEQLTITOOEWDV ouvavIHONKOVY HToV
multilinestring, np&ypa mnou mneploAékel Alyo 1 dLadixraocio
enefepyociac. EtoL, Aowtmdv, pe 1In Ponbela TOV OCUVIPINOEWV
ST NumGeometries xalL ST GeometryN £yilve n JPeTATEONN QUTIOU OFf
linestring. 2tn ouvéxela, €emLAEXONKOY KATOLOL OUYKEKPLUEVOL

TUTo L dpouwv (m. X . Kopuou, npwtelvov, deutepelov) jnfelele
gfolxrovoéunon xpdvou, ol omolol kol népocoav oe Evav opxLxd
nivaka roads : id, type, geom. Me Bd&on Tov roads KoL HPE 1IN
BonbeLa tnc ouvaptnong ST DumpPoints n&pénxov OAotl oL xdufol
k&Oe Opduou kol Onuioupyndbnke o wnivarkog nodes : id, type,

index, geom, o6mou oL JOUo mnpdteg¢ OINAEC OoVILOTOLXOUV OTOV
ex&oTote Opduo mou ovhkel o k&Oe koOHuPog, &evd To index elivoal
éva povadlrd, oucLaoT LKA, avayvepLloTLlkd ocg  oxéon ue  TOUCQ
undroLlmoug kO6uPoug ToU (dLou dpduou. AKOAOUBWC, K&AVOVIAC £EVva
LEFT OUTER JOIN otov nodes kol ue TIn PRoRbela Twv OCUVAPTACEWV
ST MakeLine, ST DistanceSphere, ST StartPoint xal ST EndPoint,
KaToaAnfape otov (nrtovpevo mnivaxka okpdv edges : id, st p, en p,
w , o6mou st p xalL en p o opxlxdOC KalL TeALKOGC KOuPBoc x&O«e
aKung, oaviiotolyxoa, kKol w TO Pdpog¢ 1nc. ©Ooceg¢ null TLuéc
npoéxrulov, &Layedenkoy.

o II{vakag oVvILKeLPéVOV: 'EXoviag KATOANEel OTov TeALKO nmivoka

avT LKe Lpévev-onue lov evdLlapépovioc objects : id, type, geom,
dnuloupynbnke évac véog wnivakoag temp via Tnv  €Upeon TV
amooTAcewVY OAMV TV oVILKEe Lpévev amd r&Oe oxun. Méocw ToUu temp
Kol e 1In PRonbela 1ng ouvdpinong min, PpéOnke TO HmOLX OKUN
eival n xroviivdéTepn og k&Be avilkelpevo kol 1ol dnuLloupynoOnke
évac véog nivoxoac lr objects : id, type, edge, oémou edge 1O
aviiotolyxo id 1ng xoviLvdITeEPNg OQKUAC. Ze oautd To onuelo vo
Toviotel mwg xroab' O6An 1n dL&pxrela enefepyacliagc Twv TLVAKOV
QVTLKE LPEVOY XpnolLuomolndnke n odoun cupetnplou gist. Exoviag
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tov 1lr objects, Aoitmdv, xol pe ITn PoHbelLa NG OUVAPTINONG
ST ClosestPoint PpéOnxke 1O XKOVILVOTEPO Onuelo TING KOVILVO-
TepnNg OQKUAC oOT10 omolo kol éylve 1n 1OpofoAnl 1tou eKACTIOTE
ovTLkeLlpévou. TEAog, pe Tn PBonbeia tng ouvéptnonc ST Distance-
Sphere, £évyive kol o vunodovyioudg 1nc¢ andoTacong ITwV TPOROA-
AOUEVOV VT LKE LPEVWVY O OXEOn JHe TOUCQ ap¥ LKOUCg KOUPBoOUC ING ILO
KOVTLVAC TOUC OKUNC.

Onwg eUxkoAo umopel vo vyivelr oviianuid, n dLadlkaola mou
aKOAOUBNONkKe Vyia TNV OPOROAN TWV OVILKELUPEVOV OTLC e€KAOCTIOTE
KOVT LVvOTeEpeg akuég toug PR&oel vpauulkAc oavoaeopdc, HTov apreTd
QKP LB UNMOAOYLOT LKA Kol Oegv TpooeépeTal YVIx TOAU pey&Aoug
o6ykoug dedouévwv, mnoap' oSAa autd& dev KaTéoTn duvathn n €Upeon
KATO LOU &AAOU TANPN KL IILO OIIOTEAEOUAT LKOU TEOIOU.

H eixdva mou axodouBel elval amoTéAsopa xpeHong 1Ing E€QUPUOYyNg
QGIS, otnv omola éylve oUvdeon pe 1o mupocemefepyacuéva odedouéva
ING WUNTPEOIOALT LKAC koountelag Tou Great Manchester. Me JdLapo-
peT kO  ypduoa Ta  diLbhpopa onuela eV LaPEPOVIOC TIOU  XPNOLUO-
Io LHBNKOY .

Etxéva 4.1 - ZtiypLétuno xprong QGIS
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47 TYNAEXH BAXHZT

Exoviag oAorkAnpwOel n dLadlkacioa tng nposmefepyacioag, TO €mduevo
BAua mmou akoAoUuONOnke AHTav 1 OLlauécou TOmLKOU server oUvdeon Twv
dLapopoupéveoy mLvdkov pe tpla dLapopetilkd Java projects avdioyo
ue TNV  HOpocéyyLlon  eUpeong TV YELTOVLIKOV oavTLlkeLlpévov. OL
BLRALOBAKEC TOU HPOCTEONKAV HPOKE LPEVOU VO KATACTEL €QLKIN 1N €V
AOvw oUvdeon Atav n mysgl-connector-java kol 1n postgresqgl.

ZYNAEZH BAXHX T'IA THN EYKAEIAEIA IPOXEITIXZH

O pdévoc mivoakag mou ouvdédnke o1o project e€Upegong veltdvev PéEow
EukAe(deglagc andotaong Atoav autdg TV objects. Etol, n pdvn xAA&ON
mou dOnuLoupyhbnke Htoav n NetworkObject.java, to avilkelipeva 1ng
onoloag mepd&otnkav o éva Map ue key 1oV TUDO-XOPAKINPELOT LKO
TOoUQ.

ZYNAEZH BAXHX T'IA TIXZ INPOZEITIZEIX AIIOXTAXHYX AIKTYOY

H oUvdeon twv nivdxkwv nodes, edges kal lr objects ota projects
eUpeong vyeLToOveyv Péow oandéotoong OLKIUOU NAIAV, IIPOPUVOC, TIILO
neplnAokn, xroaBdTL ¢émpeme vo  OnuioupynBel o yp&eog JdLKkTUOU
G=(N,E,W). Autd xatéotn Ouvatd pe 11 dnuLoupvia T1tov KA&GOEWV
Node. java, Edge.java, NetworkObject.java kol 11 XpHon XATAAANA®V
HLETAPBANTOV OTLYyHRLOTUNIOU KL Ooudv dedouévwy oImobAKeUong TV
AVTLKELPEVOY Toug. Ol dLaouvdéoelg TOU UAOIOLABNKAV a@opoUcov
1600 TOUC kKOuPouc oL omolol ouvdéoviav upéow nioag (dLtoag axrung,
600 KOl TLC oOXéoelg PeTaéU akudv kol NetworkObjects ota mAalolo

TNG YPOURLKAG avapopag.

13 EYPEZH T'EITONIKQN ANTIKEIMENON

Exoviag oUyel, mAéov, amd TLg Agittoupyleg oxeTlrk& pe 1n PBACN Kol
EXOVTOC dnulLoupynoe L TLQ KOATAAANAECQ kAdoe L g, douécg KO L
dloacuvdéoelg, TO embuevo PAUN TTOU oKOAOUOAONKE NIV 11 UAOTO(Nnon
TOV TPLOV dLapopeT KOV mpooeyyioewyv €Upeong YELTIOVLIKOV OVILKEL-
ISEAVIGRVR

EYKAEIAEIA NPOXEITIZH

Onwg npoovapépdnke, YyLia TNV €UPECH TOV YELTOVLIKOV OVTILKE LLEVQOV
néow EuxkAeidelag oambotaong, AdOYyw OTEVOV XPOVLIKOV mneplbwplov,
XPNOoLuomo LHdnkKe uia brute force IPOCEYY LON avT i KATIO LA
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npocéyylong odpwong xopou, mnpedyua 1nou dev mpotelivetal oOtov
gxoupe va k&vouue ue HOAU ueydAo oplbud amd objects, Adyw
UITIOAOV LOT LKAC arpifeLag.

Kat& nv uAomo (non autn, Ao Loy, XPNO LPOIO LHONKAY dvUo
ETIOVOANTIT LKOL Bpdxol VvIx 1OV £AgyXOo TOoUu oav k&OBe EexwploTtd KoL
¢va 1mpoc &voa  (eUyog amnd NetworkObjects LxavomoiLoUos 10 0OpLO
andcTaong xPeHotn. Ipoc amo@uylh JdLTmASTUTIOV £Yyypoeov, To (eUyn mou
Lkavomo LoUoayvy oautd 1o  Oplo  dnulLoupyoUuoov éva  avtilxkelupevo
NeighborPair n xA&on 1Tou onoiou Adupave 1o NetworkObjects nue
aAeoPnT LKA  ocelpd  PECWw  KATKAAANAOU  €AéyxOoUu OTO PeTaEy  1OUCQ
XOPAKINPELOT LK&. EVvV ouvexeia, xk&Oe véo NeighborPair mnepvoloe o¢
é¢va hashSet. Novw, TéAog, TOoU OTL OUPOOVA Pe TO PWOVIEAO disjoint
star partitioning mou xpnoLuomolhOnke VYo Tn dnuiovupyio Twv
oUvVOAAaYOV dev evdlapepduacte yia npdtuna (OdLoU XXAPaKINELOT LKOU,
0 éAegyxoc amdoTAONg KOAL I KUTAXOOLON VYELIOVLIKOV QVTLKELPEVQOV
{dLou 1Umou oamoeeUxONKe.

pukblic doukle caloDist (NetworkCbject ol,NetworkChject o) {

Kadixag 4.1 - final int R = 6370986 : Radius of the earth

Mé6odo¢g . e al
UNOAOY L OOy double lonl=ol.getX():
EukAeideLag doukle lonZ2=o2.getX():

andéoctaong double latl=ol.get¥():

double latZ=c2.get¥():

Double lonDistance = Math.toRadians(lon2 - lonl):
Double latDistance = Math.toRadians(lat? - latl):

Double & = Math.sin(latDistance / 2) * Math.sin(latDistance / 2)

+ Math.cos(Math. toRadians(latl)) * Math.cos(Math. toRadiasns(lat2))

# Math.sin(lonDistance / 2) *# Math.sin(lonDistance / 2):
Double & = 2 * Math.atanZ(Math.sgrt({a), Math.sgrt(l - a)):
doukble distance = (float) (R * c):

return distance;

IIPOZETTIZH ENEKTAZHEZ AKMQON T'PA$OY AIKTYOY (ENS)

Tia Tnv €Upeon TWV YVELIOVLIKOV OVTILKE LPEVOY HPECK TNG MPOOEyyLoNng
EMEKTAONG OKPOV QKOAOUOAONKOV To PRARCTH 10U oAydplBuou ENS [2].
H xAd&on ENS.java mou uvdomnolndnke, AoLtmdv, Aoupdvel g oplouoata
T oUvoAa nodes ,edges KoL &va O6plLOo XPHOTIN, €VO ol UeToPAnTéC
oTlyplLotUmou tng eival oL €&Ag

e EDC : ¢éva oUvoro and mAeté&deg (Tuple.java), xr&be pla €x 1OV
onmolwv éxel peTafAnTtéc otTlypLoTUnou dUo okuég (Edges), 1nv
andoTaon MUeTHEU aUTOV KXL TOV TUIO UNOAOYLOUOU INg €v Adyw
andéoctaong (SS,SE K.0.K.)
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e STC : ¢éva evdiLdueco oUvoAo amd emlKpoToUueva (euydpla Network-
Objects (NeighborPair.java) 10 omol{o xpnoLpomolLel{tal yia TO
TEQAOUN AUTOV TV (euyapldy oto TeAlkd oUvoAo ST.

H opxtx pébodoc neigborsSearching (ué6odoc 4.1), mou umopel vo
xapoakInptlotel wg o dlaxelplotng tng dLadikacioag, dlLatpéxel OAecC
TLg oxkpég T1ToUu Yypdoou OLKTIUOU KoL o k&Oe ECexwploTh emoavaAnyn
kaBapilel 1o OUvVvoAo EDC 1mpoKeluéVvou Vo KaTaxwendoUv oe autd ol
gexdotote Vvéeg mAeLl&deq HECWwW Tng pebddou edgeExpansion. Enelto,
K&O«€ VEx IAe L&da nepvée L W< bp Loua o1n uébodo
neighborObjectsRefining xota tnv omola gAéyxovial oLl omooTdOE LG
OLKTUOU petaélU OAwv 1TV aviliotolyxwv mnpofaiiduevev NetworkObjects
(B&oe L ToU TUmoUu oambdoTAONC TWV E€KACTIOTE QKUOV) Kol dnuiLoupyoU-
VIioLl, o6nwg mneplypdenke Kol  OInv  mponyoUudEvn TIPOCEyYLOon, Td
avtlkeipeva NeighborPair, ta omola mpootiBevial oto oUvolo STC.
K&Be véo otolxeio Tou STC, T1éA0og, kaTaXwpeltoal oto {(ntolUpevo
ogvoio ST.

public woid neigborsSearching() {

Koditxkag 4.2 -
Mé6odog
neigborsSearching

for (Edge e:edges){

EDC.clear():
edgeExpansion(e) ;
for (Tuple t:EDC) {

o

STC.clear():
neighborObjectsRefining(t)

for (HeighborPair trnsc:5TC) {

5T .add (trn=sc)

‘Ooov aeopd Tn MLO OoNUOVILKA PéBodo Tng €v Adyw mOpocéyyLong, Inv
edge-Expansion, k&Be @op& AauPfdvel wg dploua pla axun tng omolag
Kol OLatpéxel TOV apXLlkKO KoL TeAlrkdO rOuPo. O exdotote KOUPoOC mou
elval mpoc efétaon, apylxonoitel tnv omdoToon SLKTUOU TOU WG IIPOC
Tov gautd Tou ue 0, evd OSAolL ol uUmbAOLIOL CQPYXLKOImOLOUV TNV
andoTaocn O LKTUOU TOUC ¢ Hpog¢ autdv ue uloa moAUT ueydAn TLUn
(tTunmlk& ) Kol TNV enlokEYLpdINnI® TOUC ¢ unvisited. Eneita,
dnuloupyeital pla dourn cwpoU cAoaxioctou (minHeap), oItnv omola kKol
apX LKA gLobhyetal o koOuPog mpog €féTaon.
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Queue<Node> minHeap = new PrioritvQueue<> (node.getEdges() .=size () ,new nodesDisctComparator()):
minHeap.add (node) ;

Kdd1xkag 4.3 - ApxlLkomoinon Zwpoy

‘Oco n e€v Adyw doun €éxel mepleyxduevo, vivetal poll tou xoéuPou e
v pLxkpdtepn andocrtaon dLKIUOU G mpog Tov e€fetaldusvo xdufo, ex
Tov omolwv o mphdtog (ov O&xL o (dLogc o e€fetalduesvog) aAA&lel 1NV
avtiotolyxn petoBAnTth) OTLlyploTUmou Tou of visited. Xtn ouvéxelia,
dLatpéxovial OAeg ol axruég otilg omolegc outdg npdoKeLTAL KAL
aroAouBoUv ol €&fg dLadilkaoclieqg:

e NAYN 1tnc andéorTaong Tou erk&oToTe visited xoufou wg amdboTOon
arung KoL av gival plrpdtepn 1 lon and 10 dpLo xpnotn, ToTE
dnuioupyoUvial ol ek&otoTte mAeLl&deg, Ol omoieg KUL KATAXW—
poUvial oto oUvoio EDC.

e Av o &AAog k6uPog TnC akung mou dlaTpéxeral, elvoal unvisited,
161e vmodovyiletal n oaméoctaon OLKIUOU TOU O OXEOn He TOV
efetaldbuevo ko6uRo. Av authn eclval ulxpdtepn 1 Lon 1ToU oOplou
xphotn, 1d61e 0 €V Adyw kKOUPoC eLoépyxetal otn doun ocwpoU.

MIPOZEITIZH ENEKTAZHEZ KOMBQN I'PA$OY AIKTYOY (NNS)

‘Oocov aeop& Tnv €v Adyw mpooéyylLon, OuUcTtuX®g, d&v KaTéotn duvatd
vo uAomolnBel pe TéTolo TPOMO TOU OL E€KIUOMOELC INg va glival
nopduoleg ue oUuTéC ITnC mponyoUupevng, kKoabdc oto [2] dev vyivetol
ocaenC meplypoapn INC dLadlroc{aCc mOU oKOAOUBNONKe via TNV €faywyn
KATO LWV oUunnepocudtwyv o oxéon ue tov ENS.

H Roolxh enoavdAnyn Tou KOOLKa THToU yedenke, mepl tng &v Adyw
npooéyylong, dlLatpéxet OAo 1o NetworkObjects, omd 1o onolo
noafpvel 1oV  oapxlrd xrOuPBo 1ng ex&otote oKPAg otnv  omnolo
npdoreltal TO kKaBéva omd oautd. Ev cuvexela, x&vel TLC RATAAANAECQ
apxLlkomoLlhoelg P&oel oAydpLbupou Dijkstra, oémou og oxéon ue 1IN
mponyouUuevn HmepLypeaen, £&xouus éva cmnlmiéov medlo yvia rk&Be xdéupo,

1oV Tmpok&ToxOo (predecessor). AkoAoUBwc (PApa 2), omoio Network-
Objects mpdoxkelvial otnv (dLa akph pe 10 TPEXOV, OdnuiLoupyoUv
NeighborPairs, T omnoioa kol mpootiBevial oIn PRoaoclkp  doun
amoBnKeUONG QUTQV, v  ST. Met& and outy 1 OLadlkaolia

apxlkomotleltal n doun ocwpoU KAl kKatoaxwpelitoal o outh o kdéuRocg
ToUu NetworkObject. Oco o cwpdc éxel meplLeyxyduevo, o kd6uPBoc nMin
nou e&&yetal oand ouTh vivetal visited kot ov n andotocrn TOU
elval uikpdtepn 1 lon amd 10 6pLo xEHoTn, dLaTpéyxovial OAOL Ol
kO6uPRol ue toug omolougc autdg ovoxetiletoal uéow KATOLNG KOLVAC
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arung. ©Omotog ké6uPoc amd outoUg dev  elval visited, 161¢
unmoAovyiletal n ondoTocr TOU 0O O¥éon upe T1Tov apxlkd kdéuBo, 1
omola av egival pikpdtepn and k&mola nLOavh mponyoUuevh tou 1f amd
10 6plLOo XPANOTIN, KataxweelTtol KATHAAANAWG, woall pe 1OV TPOKATOXO
ToUu, nMin. Enelta, €AEYXETHL KL XKATOHXwPelTOl 1N QPXLKN OKUG
(preEdge) tou povomnatLoU pe P&on 1o omolo £ylve o UNDOAOYLORoQ

autdg kKol oakoAoubBel ploa enavdAnyn oTLC QaKUéEQ OTLg omnolecg
npbokelTal O kKOUPOCg, mPEOKeluévou va Bpebel mola ATov n teAevtola
QKU TOU JOovVomaTLoU Kol va koataxwenfel wg medio oe outdv.
AkKOAOUBWC, amoEeUYyOVINC TOV £€AgyXO 1Inc¢ (dLoac axping ue ouUTth 1IOU
npbdbokeltal TO gk&otote TPpéyxov NetworkObject, Adyw TOU 20U

BAuoTog, mpootiBfevial véeg mAeL&dec oT10o oUvoAo NDC (1o omolo
kaBopliletal pe 1n k&Be oArayn ToU gAeyxduevou NetworkObject), ol
onmoleg éxouv wg oplouata 1o TPéxov NetworkObject, 1n TeAsvutala
QKU TOU povomnotLoU, 1nv amndotocn mou RpéOnke mTPOonyoudévewg Kol
éva String 1o omolo avitkatomtpilet tnv "opu&da" ue Ppdon 1NV
onofla Ba vyivelr o unoloyiopdg puetaét 1Twv NetworkObjects,
apydtepa. Av n preEdge sunepléxel 10 TPéYov NetworkObject, t1dt1e
n moieldda eivoal "oud&dag A", diapopeT k&, "oukdac B". K&be opopd
nou oadeld&lel o owpdg, dlLatpéxetal To e£rkhdotoTe OUVOAO NDC, o6mou
Héocw ouToU kKaAelTal 1n uébodog umoAoylouoU tng amdotoaonc HeTAEU
Tov NetworkObjects, o6émou OdnuLoupyoUvial To exk&otote Neighbor-
Pairs B&oel ToOoU oOplou XxpHoIn.

if(c.getlT () .equals("~A")){

Koddixag 4.4-
YnoloyLopdg
Andotaorng

HD=t.getND|()-nCkj.getPo=s()-—nlkbj2.getPos () ;

AtxtUou Bdaocel :
< if(c.getMNT () .equals("E")){
"op&dav".

HD=t .getHND|()+nCkb]j.getPo=s()-—nlkbj2.getPos () ;

H v Abvw dLadlkaola ce ouvduooud pe In upeténelta dltadlroaocia 1ng
efopUuénc Twv dedouévev, mnopnye koatoa Pdon Alydétepa nEOTUNN OF
oxéon pe Tnv €&bpuln Sedouévev KUTH TNV omola XENoLuomoLhOnke o
aAybpLOuog ENS. Eniong, 1o npdétuna outd HTav OTn pey&An IToug
nActoyneoia upLrpdTepou evdiapépovioc. Evac mnibavdég Adyog T1ou
umopel va ouvéRn autd, elval otL o aAydbplLOuog [2]1, Aoupdvel
Té00€pLC OLOPOPETLKEC MHMEPLITOOELC UIMOAOYLOUOU amdoTaong HeToEl
TOV OVILKELPEVOY, O oXéon ue 1n uébodo R&oel Dijkstra mou udALC
nepLypdenke, n omnola xpnotpomotiel &Uo.
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1Y EEOPYEH KANONQN XZYNTOIO®EZIAXL

EXOVIXC OAORANEGOCeLl Tnv dmpocneicpyoacia 1tV dedouévev, EXOVIAQ
ouvdéoel ToUCG KOUTAAAnAouc mnivaxkeg 1tng Pdonc upe 1o 1tpla Java
projects upoC - XPNOLUOMOLOVIONC TLC KATAAANAeC Oouéc dedouévav
amobhxkeuong - kKol éxovitag Ppel SAa Tt yvelTovikd (eUyn TV
NetworkObjects, wumopoUue va wnegp&oouuse otn oulAHTnon vyio 1IN
dradlkaolia e&bpuéng, n omola eival (dLla kKol Vv TLQ TPELC
UAomo L\oe LC.

Tia v €&bpuén mpotUumwv kKol Kot

enéXTOON KOVvOVWOVY OUVIOIO-
Beolag, AoLmdv, Omwg mpoavapépOnke, OKOAOUONONKOV T BAPUXTA TOU
aAybpLOuou Join-less co-location mining[1l]. IIpoKelPéVvoUu Vo HTeEPL-—
vpoapel 600 1O duvatdV kKaAUTepa n dLadilkaocio, RoAO Ba HTIAV Vo
ndpoupue TLC ouvapIthocelc pla mpoc uloa. NOvw, Ouwg, TOoU OTL 1O
nepLtoocdtepa onuela eival aprketd ueydAo amd TAeUPAC KOS LKX KoL
elval odlvato va ovaAuboUv ypouun mnpog yeouun, Ooa yivelr plo
npoocndBela yia 600 TO dUVATOTEPO KUAUTEPN TIEQLYPAOT.

1. AnpLovpyia yeLTOVLIK®OV OoUvaAAay®dv P&oet poviédou disjoint star
partitioning : T'taa 1 dlexrnepaiwon oqutoU T1TOoU  PRAURCTOC
XOPNOo Luomo LHOnKov ol KAKCE LG StarNeighborhoods. java KoL
Transaction.java, oémou n mpdtn €& auitdv déyxeTal w¢ oplouaTa TO
ogvodo ST (4.3) kol Tov Map twv NetworkObjects (4.2), éxovIiac
WwC Poolkhy petoafAnth orlyplLotUmou évav Map (starNeighborhoods)
ne KA€LOLA T KeEVIPLRY XOPOKINPELOT LKA TV YELTOVLIQOV QOTepLoU,
TO0 KaBéva €k TV omolwv delyvel oe pla Alota and OCUVAAANXYEC
(Transactions). H Boaocikh vdonoinon vivetal uéow 1tng ued6d6dou
getTransactions () 1ng¢ mnpoovoapepbelicag xkA&ong. Exel, apXlr&
dlatpéxovial Ta kKAeLdLA TOU Map twv (Network)Objects koL Os
K&Oe ANV XUPOAKINELOTLKOU OnuitouvpyeliTtal pla véa Alota amd
Transactions (transactionsList). Ev ouvexela, dlLatpéxovIial TO
ex&otote NetworkObjects oémou oe mpdtn o¢&on toug OiveTtal uplo
false flag kol dnuioupyoUvIial Vvéeg Transactions, otig omolecg
Kol mnpootifetal 10 kKaBéva amd outd. Xe autd TO onueio ac
Bwphoouue £éva Tpéxov NetworkObject wg A.l1. ZIn tTelevtala
cuewAeUPévVn enoavdAnyn mou okoAoubel, dlLatpéxetal 1O oUvoAro ST
6mou ov 1o 1mp®to NetworkObject (éotw A.l) evdg NeighborPair
(éotw A.1, B.1l) eival (diLto pe 10 A.1, 1b6Te £€éXOUUE OCAAXYL TOU
flag og true kol npooOnkn Tou B.1l otn Transaction tou A.1l.
Kata 1n teAevtala emoavdAnyn, ov 1o flag eival true, 161e n
OoUVOAAQYD TmpooTiBeTal otn TtTpéXouoa transactionsList, n omnolo
ue n oeLp& ng, oTO TéAOC nc enduevng emtovéANYNC
kKataxwpeltal otov tpéxov starNeighborhoods.
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e autd 1O onuelo, va ToviocTel mwg n &v Adyw dlLadLlkocla uAomoLn-
Onke ex1d6C 1TnC PBoaoclxrAC kKA&ong e€&bpuéng, n omnola oOuwg, HTPOEAVAC
Kol noalpvel wg dploua tov Map mou dnuLoupynbnxke.

H PRoaoixkn xrA&on €&6puénge npotlnev Kol xavdvwvy ouviomobeolag,
Aoitmdv, Atoav 1n ColocationMining.java, 1n onola mnépa Tou Map
(transactionsMap) twv CUVOAAXYQOV, THPEe G oplopota :

e ¢fvov oakdun Map (featuresSum) pe KAg1dL& TA XXUPAKTINELOT LKA
NetworkObjects, 1o onola degixvouv o0g £évoav OoKEQPULO TIOU
QVT LIPOOWIEUe Ll TOV aplOud 1TV eKACTOTE MPOOKE(luevwyv o€
autd& NetworkObjects kol

e Ta 6plLa xpnotn minPrev kol minCondProb.

EVO g PeTaRANTEC OTLyPLOTUOOU YXpEnolLuomolntnkoay oUVoAd kKol Maps
via TLC vunmoyneLec KoL @ emniLkpatoUoeg ouviomobeoleg, vIia TLC
DEPLITOOE LG a0TeEPLOU KAl  KALROG, OAAE KOL YL TOUC Kovdveq
ouvionofeclac.

2. AnpLoupyia vuvmoyfpLwv ouvionoOeoLdv : ApYLKY, AoupAdvovIial ®C
emLkpatToUoeC ouvionoBeciec OAd TA SLAKPLTA XOPAKINPELOTLKY TV
NetworkObjects, xobhdc omd oplLopoUd ol l-gnixpoutolUoeg OUVIO-
noBecieg éxouv dlLaxwplond meplexonévou {co pe 1. OL peyéboug k
> 1 wvunoynelLeg ouvionoBeoleg OdOnuioupyoUuvial omd 1TLg (k-1)-
emLkpaToUoeC ouvionofeoleg péow plagc nedddou mupduolag PEe AUTH
Tnc apriori gen. Av plo uvnoyneLo ouviomoBeola mepléxel KAIOLO
un  emikpatdv  (k-1) -unoocUvoAio, 16Te  rAxdeUetal Pdoel  TOU
EMITTESOU—XAPAKINPLOT LKOU @ LATPAP LOUA.

if (prevE>1l){

Kod LKOGQ 4. 5- Iterator<CandidateColocation> iter=cCset.iteratori():;

<I>L)x'[p6(pt0’].10( while (iter.hasNext()){

eninédov- boolean prevalent=false;

XOPAKTNPLOT LKOU int count=0:
CandidateColocation cCol=iter.next().
for (PrevalentColocation =et:prevPc){
if (cCol.getCandidate () .containsill (set.getPrevCol())){
count++;

if (count==cCol.getCandidate().zize()){

prevalent=true;
break:

if (!prevalent){

iter.remove () ;

61



3. ®LATPpAPLOpPA  TWV HNEPLOTAOEWV OCTEPLAV oand TLGC VUNoYnQpLeqg

ouvionobeoieg¢ péow 1n¢ JopAg ouvaldlaydv (transactionsMap)
T'iaa 10 ev Adbyw PAHua, otn pédodo-dlaxelplorny 1ng Colocation-
Mining, oapxtk& OdlaTpéxovial Ta xKAeldL& TOoU transactionsMap
Kol €v ouvexela ol 1péxoucec k-umoyneleg ouvionoBeoieg. Av ©
TUNIOC YXOUPOKINPELOT LKOU TOU HPATOU PWEAOUC ING €KACTOTE UNOYUN®LAC
ouvionoOecliagc eival (diLog pe 10 erdotoTe KAeLdOl, TdOTe ROAel(TOL
n uédodoc filter star instances. H e&v Adyw pebodoc maipvel g
oplopata tnv vnoynelLa ocuviomoBecolia, TLC OCUVOAAXYEC TOU KAEL-
dLoU kol TO TpPéXOoVv k. Me T1Cc xatdAAnAesg ustaPfAntéc, Oouég,
ETTOVOANTE LC Kol €Aéyxoug, K&Be @opd TOU TA XUPAKTINELOTLKA TNG
unoyNeLag ouvionofecliag eumepléXOVIaL OTO XXPUKINELOTLKE TV
NetworkObjects uplag ocuvaddlayng, 1é6te dnuiovpyelTtal kol pla véa
neplintwon aocteploU via Tnv €v Adyw ouviomoBeoioa. Av 10 k glival
2, 16te O6mwc eUkoAa umopel voa yivel katoavontd, Ol TEQLUTOOELC
aoTeploU elvol Kol meplmIdoelg KAlkac.

for (String feature:transactionsMap.kevSet()){
for (CandidateColocation cC:ccMap.get (k) )1
if(eC.getCandidate () .first () .equals (feature) ) {

filter star instances (cC,transactionsMap.get (feature), k)

Kodi1xkag 4.6 - Aladilraocia rKoaAéopatog pedddou @LATpapliopatog

NEPLUTOCEWV QAOTEPLOU

4. Tpaxeia emiLAoyl] E€HmLKPATOUOOV ouviomoOeoLdv : AV 10 k elvot

ueyoAUtepo ToU 2 16Te, HpwitoU Ppolue TLC HeplOT®oelc KALxkag,
vivetalr éva mépacua and tn uébodo select coarse prevalent co-
locations, n omola maipvel wg povadilkd dpLoua To k. Je qutn 1IN
uébodo, Aolmdv, dlLatpéxovial oL k-umoyHelLeg ouvionobeoleg,
O6TMOU VI TLC HEPLOTOOELC aoTepldV Tng k&Oe uploag roAelitol n
uédodoc double getPI() 1ng xAdong StarInstance.java, ue€
bplopa TOov featuresSum. XTInv v Adyw PEO0DO, OUCLAOTLKA, OL
IEQLITOCE LS OQO0TEPLOV  dLATPEXOVTAL V&  XUPOKINPLOTLKSO  TWV
NetworkObjects Toug kol pe 1 Bonbela TV aVIIoTIOLXWV TLUOV
TOV KAELOLOV TOU featuresSum, vivetal yvwotd o erAoIOTE
dlLaxwplopdbg meplexouévou, ue BA&on Tov omolo n apXLkh pébodoc
KAadeUel TLC un ouxvécg ouviomoBecoleg. AxoAoubel o umoAoyLoudc
Ing oxéong dLaxwplopoU péocoa otn getPI().
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for (String elemType:cC.getCandidate (}){

- =T HashSet<>():
KOS tkag 4.7- tempSet=new HashSe i)

YnoloyLopdédg
oxéong
S Laxwp Lopoy

for (TreeSet<NetworkObject> nlObSet:nCbjlisc) {

for (NetworkCbiject nCkij:n0bSet ) {

if (nObj.getType () .equals (elemType) ) {

tempSet.add (nCbi) :
break;

pr=tempSet.zize()/ (double)featuresSum. get (elemTvpe) ;
prMap.put (elenlype, pr);

5. dLATpdpLOpa TOV NEPLOTAOEWV ouviomobeoiag : Koatd 1tn dLdpkre Lo

autoU tou PhAunatog, fexwplloupes TLC HEPLOTOCELC oacTeEPLOU (VLo
k>2) mou elval kKol mneplLoIdoelg XKAlkac-ouvionmoBecoliag. Autd
vivetal péow tng pe6ddou filter clique instances, o6mou upe 1LC
KATAAANAEeC Oouég, MHeTARANTEC KOl eOHOVOANTELC €AéyXeTal oV
undpyxel x&molLa (k-1)-mepintwon ouviomobeolag, 1Ing omoloag IO
NetworkObjects oviictolxilovial ue 1nv exk&otote oUpd TWV
NetworkObjects Twv meplantdocwyv oocTeplol Ing exkdotote vnoyn-
pLac ouviomoBeciag mou dlatpéxetal. K&Be o¢opd& mou O TIpOavVA—
peEPWV  éAgyxoc LrovomolelTtal T1oTte Onuloupyelte xrot pla véx
nepintwon ocuvionoBeclacg.

. Emidoyfy emikpatodviev ouvoAwv ouvionobeciag : e oautd 1O
onueio, péow 1tng ouvaptnonc select prevlent colocations, yi-
VeETUL TO QLATPdpLlopa ekkab&plong, KoTta 1o omolo umoAoyiletol o
dlLaxwplopdg meplLeXxouévou TV UNOPAPLwvY ouvionofeolidv B&oel Twv
HepLITOOswY ouvionofeoclac. OL vnoyneleg ouviomobeoleg 1mou
éxouv dlaxwploud meplexouévou ueyaAUiepo and 1o 6plLO XPEHOTIN,
nepvdve OT0 OUVOAO TV E€ILKPATOUOO®VY oUviomoBeoldv. To &v AdYyw
BAuo, £&xel mapduola AgLTOUPYLKOTINTO ue TOo PAua 4, ue KUpLo
dLapopd, 61l o dLaxwplLoudg meplLexouévou dOev unodoyiletal péow
TOV TEPLOTOOEWY ACTEPLOU.

. Anpioupyia ravévewv ocuvtomoBeciag : Ev téAeL, pe 1n Ponbela twv
peB6ddwv gen_colocation rules xoL get condition probabilty kol
LéCw TV OUVOAWV EHNLKPATOUCKOYV ouvionofecoldv, OnuLoupyoUviol
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Kol amobnkeUovial ol xroavdveg ouvionoBecliagc pe deousupévn
TLooavoéTnNTa peyaAUtepn ToUu oaviiotolxou oplou yxprotn. Ocov apopd
™n dLadLlraocia dnuioupyioag twv rKovoOVOVY, ULoOeTABNKOY TO PRAUATO
IOU TepLlypdenkay otov aAydpLbuo 2.2, evd doov apopd tnv €Upeon
Tng deoueupévne miBvoéTnIag, 1n PpéBodog unodoylouolU oUTIHC

e JéxeTal wg oplopata ta cUlvora LHS U RHS kot LHS,

e JdlLuatpéxel TLC aviioTolxou ueyébouc ToU mpdIou oplopatocg
nepLuTt®oe ¢ ouvionoBeciag, oOmou av und&pxel TARPENC
QVTLOTOlYNon XOPOKINELOTLKOV, HE TOUC KATXAANAOUC €V OU-
veyxela gAéyyxouc yvivetal yvwotdg o aplbudc Twv £eXWPLOTOV
HePLITOCE®Y TOoU LHS otlg mepintdoetlc¢ LHS U RHS kol

e TE&AOQ, JLaTpéxel TLC oviiotolXou ueyébBoug pe 1O uéyebog
ToUu deUtepou oplouatog emlkpatoUoeg ouviomobeoleg, omou
é6molta aviiotolyxiletal og autd, onmAd PoC yvwotomnolLel ToVv
ApLBud TV HmEPLOTIOOCEOV INC Kol KoT' emékTtoaon Tov (nIToU-
HLEVO TOPAVOUNCTN.

MeT& 1O mépaC TNG €v AdOyw dlLadlkaocloag, aufdvetal k&bOe oopd& 10 Kk
kat& 1, evd O6co vundpxouv k-1 emikpatoUoeg ouviomobecisg ol
dLadlkaoieg 2 é¢wg 7 smavoAoppdvovIiol.

TéNog, Vo TovioTel mwce kata In dLdpkela O6Anc Inc dLadikaocloag o
k&Oe xkA&ON XpnolLuomolnnkav ol KATAAANAOL ué6odol kol "OUYKpL-
1é¢" (comparators) vyia TLC ouykploglc petalld TV OVILKE LPEVQOV
ng, 1600 Vvia Adyouc TtofLlvoéunong 60O KL MEOC amo@uyh O LTmASTUTIOV
EYVYPUAQPOV .

Exoviag £&exilvhoel, Aoitmdv, oamd T oUAAoyh TV OedOouEéVOV KOl
ExovIac npoemneepyaotel autd, ExovIac dnuLoupynoe L TOoUCQ
KATAAANAOUC YPAeoUg OLKTIUOU VI TLC HEPLOTOOELC TWV Ipooeyyloewv
eUpegong  vyeLltoéveyv péow andéctaong OLkIUoOU, éxyoviac Ppel 1O
VeLTOVLIKE (eUyn OoVILKE LPEVOY HE TPELC OLAPOEETLKOUC TPOIOUC KoL
EXOVIQAC QaKOAOUBNoEel To PAUATH £vOC aAydplOuou e€&bpuing mpoIUImwv
Kol xoavdévev ouvionobeolog, TO AHOTEAEOUN TIOU MEOKUNTELl €lival 1ng
nopenc mou euivetoal otnv emnduevn ceAida.
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Eixéva 4.2- e ——

AnmoteAéopata sports_centre] (prev:1)

evég tpefipatog restaurant] (prev:1)
KOS Lxa post office] (prev:1)
clothes] (prev:1)

supermarket]  (prev:1)
attraction] (prev:1)

[ T s B s B s T s T s T s T s Y s B s B s T s T s T e B s |

cafe] (prev:1)
library] (prev:1)
school] (prev:1)
pharmacy ] (prev:1)
hotel] (prev:1)
playground] (prev:1)
atm] (prev:1)
pub] (prev:1)
fast_food] (prev:1)

atm, post_office] (prev:8,3529)
atm, pharmacy] (prev:8,4194)
pub, restaurant] (prev:8,3349)

fast_food, restaurant] (prev:8,4)

pharmacy, supermarket] (prev:8,3226)
fast_food, post_office] (prev:8,3529)
fast_food, pharmacy] (prev:8,4252)

[ T s B s W e T s T e B ey |

post_office]---»[fast_food] {Cond_Prob:8,4354)
pharmacy]---»[fast_food] (Cond_Prob:8,4252)

[fast food]---»[restaurant] (Cond Prob:8,4)
[atm]--->[pharmacy] (Cond_Prob:8,4381)
[fast _food]---»[pharmacy] {Cond Prob:8,5161)
[post_office]--->[atm] (Cond_Prob:8,5881)
[pharmacy]---»[atm] (Cond_Prob:8,4194)
[restaurant]---»[fast_food] (Cond_Prob:8,5714)
[

[




5.MEIPAMATIKH AZIOAOMHZIH KAl 2YMMNEPAIMATA

T'ta tn dlexnepalinon 1ty Tpeeélpdtov ToUu KOSLka (Java) xrol xot'
EMEKTOON VI TN IMELPUUAT LKA  afloAdbynon 1Ing epyocliag 1mou
QKOAOUONONKE, YENoLuomoLlABnkoy Teelg dLaeopeTLlkéQ Phosig dedo-
néveov, ol omoileg petd 1n npocsmefecpyacia tToug péow PostgreSQL,
elxov 1T €&fc oTolxela

ARpécg Finpol Enueio

Evl LopépovTog
Monaco 3885 3543 306
Leicestershire 163695 18345 1385
&.Manchester 30815 28519 4088

Ta onuela evdlapépovioc Twv €v Adyw PR&oewv, péow Twv omolwv
éyLvay ol ouykploelg Twv DdLAQOPETILKOV IHpooeyyioewyv eUpeong
YELTOVLIKOY VI LKeLPéEVROY, Pplokovial otLg gikdveg 5.1-5.3.

NOovyw TOoU veyovotog O6TL 1 mposgmefepyooia, oUuoLaoT LKA, O&Vv ommoTE-
AoUoe 1O Keviplrd 6Béua 1ng epyvoclagc kol Adyw tou o1l 60O mLO
peydro oOyko dedouévwev  Eéxoups va  ovIlpetwnicoupe, 1do0O TLO
xpovoBdbpa umopel vo yivelr, ocg ouvduaoud pe TLC UNOAOLIIEC OIAL-—
TACE LG TOU  €mpeme Vo LRovomolnBoUv, dev  KaTéoTn duvath 1
dnuioupylo-0Laudppwon peyoAUTepwyv Pdoswv, oLl omoleg mibavadg, VA
Hoc €dL1vav aoeoAéoTepa amoTeAféopata. Moap' O6Aa autd to delypoto
nou "efopUxtnkov" poag odnyoUv o mopduola ouunepdopato jue dLdeo-
pec ueAétec mou oxertillovial upe TLC mOpooeyyloelg MmOU XPENOLUO-
nolnbnrkov. Emiong, voa toviotel 61Tl vIia TLC oOUuykploeglLg ToOU KOTO-
vp&oovtal axkoAoUBwg, b6cocov apopd TIn mnpocséyylon andotaong dLKTIUOU,
XxpenoLupomoLndnke n pébodog [2] n omola o oxéon pe 1In pébodo
B&aoes L Dijkstra mou akoAoubnonke, ONWC HIPOOVAPEOONKE KOL OTIO IIPO-
nyoUuevo KepdAolo, poc mnopeiyxe xoatoa nAicitoyneioa npdétuna Alyo
UnAdTepoU VI LAQPEPOVTIOC.

ANIOXTAXH AIKTYOY ENANTI EYAEIAEIAY AIIOXZTAXHZ

H nelpopat k) of LoAOYyNOon mou akKoAoubBnbnke, Aotndv, PeTald TV
npoceyylioewv e€Upeong VYELTOVLIKOY OVILKELPEVOY Péow 1Tng EuxkAel-
delac Bedpnong kol péow 11nc ambdbotoong OLkTUou [2] €de1fe mnwc
xpenoLuomoLdviag 1o (dto dpLo ambotoong, oOmwc e€miong kol Ta (dLo
bpla emLkpdTnong Kol deoueupévng mLOovodINTHg, n TACN OXNUAT LouoU

1

npotUnwy Kol KOT eMEKTAON kKoavovwyv ouvionoBeciag, umopel va

aAA&Ee Ll onuovILlk&. Autd, eUkoAw, unopel voa vyivelr xroatavontd ov
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avatTpéfel

kavelg otTLC

enduevec

TOV OoTlypLlétunny péow QGIS xrol

1pelc

TOV ILVAK®V

eLrdveg, oL

omoliecg
Tov onuelwv

ex16Q
evdLo—

pépovioc k&Oe TePlLOXNC TOU XPENOLPOMOLA6NKE yvia Tnv €&6puén mpo-

TUIOV KoL

koavdévev ouviomnobeoiag,

ne mpdtuna ouvionoBeoloag ueyéboug 2.

type

character varying
restaurant
shopping

atm

cafe

nightlife
attractions

hotel

bigint
S6
37
28
39
39
79
28

IeEPLEXOUV KoL

ond évoav mivoxko

DpéTtumno

Avoymp Lopég DepLeyopévoru (PI)

Evel.Am. An. ALETdOU
[atm, hotel] (0, 5) (0,5714)
[attraction, shopping] (0,7838) (0,5946)
[cafe, shopping] (0, 6486) (0, 5678)
[attraction, cafe] (0, T7436) (O, 3641)
[hotel, nightlife] (0,4872) (0,4103)
[attraction, restaurant] (0, 7321) (0, 4821)
[atm, restaurant] (0,3571) (0, 3036)
[cafe, hotel] (0,6786) (0,5714)
[cafe, nightlife] (0, 641) (0, 5385)
[cafe, restaurant] (0, 4643) (0, 3229)
[pightlife, shopping] (0,6218) (0, 5135)
[restaurant, shopping] (0, 7568) (O, 4865)
[atm, cafe] (0,4103) (0,4103)
[attraction, hotel] (0,8214) (0,6582)
[hotel, shopping] (0,5405) (0, 4054)
[atm, shopping] (0, 4324) (O, 3784)
[attraction, nightlife] (0,641) (0, 38587
[nightlife, restaurant] (0,5) (0,3353)
[atm, nightlife] (0,4103) (0,3333)

Elx6va

5.1 -

Npétuna ocuvionoOecLdv peyéboug 2,

otn x0pa Tou Movakd pe 6prLo amdéotacng 500m
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type count
character varying bigint

atm
attraction
cafe
clothes
fast_food
hotel
library
pharmacy
playground
post_office
pub
restaurant
school
sports_centre

supermarket

124
28
200
94
294
41
20
Q3
59
136
433
225
35
22
65

ol

(e ] ?
g. Oo
°
e e
)
@
L —
°_
-,
%o
o
HDpoTUmn AvoympLopbe DepLeyopsvor (PI)
Evel.Am. An. AETdOU

[atm, post office] (O, 4044) ({0,3824)
[atm, pharmacy] (0,5269) (0, 5269)
[restanrant, =chool] (0,3429) (0,3822)
[cafe, restaurant] (0, 4311) (0, 38)
[pharmacy, supermarket] (0,4731) (0, 3871)
[fast_food, hotel] (0, 448) (0,3123)
[cafe, post office] (0,3162) (0,3015)
[pub, restanrant] (0, 4411) (0, 4688)
[fast food, restaurant] (0,53644) (0, 2244)
[cafe, pharmacy] (0, 4194) (0,41%94)
[fast food, post office] (0,4412) (0,4779)
[cafe, clothes] (0, 375) (0, 305)
[pharmacy, post office] (0,3456) (0, 3162)
[restaurant, supermarket] (O,5077) (0, 3244)
[atm, playground] (0,355%9) (0, 3306)
[atm, sopermarket] (0, 36592) (0,379)
[fazt food, pharmacy] (0,5514) (0, 5612)

Etxéva 5.2 -

Npdétuna cuvionoBOeoLdv peyéboug 2,
700m

otn neplLoxfy Leicestershire pe 6pLo andéotaong
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OpoTumo AvoywpLopdg OepLeyopévor (PI)
Eurh.Am. An. AETTOU

[restaurant, supermarket] (0,4T724) (0,4601)
type : count [fast food, library] (0, 4503) (0, 3302)
character varying | bigint -

[nightlife, school] (0,3377) (0, 3107)
fire_station 22 [fast food, shopping] (0, 5063) (0,4511)
atm 3706 [fast food, supermarket] (0, 5347) {0, 5291)
attraction 58 [atm, hotel) (0,3777) (0, 3005)
parking 11 [cafe, shopping] (0,401) (0,3535)
pharmacy 130 [arts centre, hotel] (0,378) (O, 3283)
arts_centre a7 [cafe, pharmacy] (0,4532) (0,4604)

[cafe, restaurants] (0, 3547) (0,3753)
fast_food 533

[fast food, post office] (0, 5053) (0,516)
restaurant 413

[cafe, fast food) (0, 3114) (0,3058)
shopping 399 [phammacy, post office] (0,3191) (0,3298)
supermarket 163 [atm, supermarket] (0, 6196) (0, 6258)
cafe 298 [fast food, restaurants] (0, 46) (0,4431)
nightlife 1149 [nightlife, pharmacy] (0,4763) (0,4473)
hatel 27 [atm, shopping] (0,3835) (0,3833)
library 62 [atm, library] (0,4282) (0,3165)

[fast food, pharmacy] (0, 6473) (0,6173)
school 103 -

[atm, attractions] (0, 3564) (0,3112)
post_office 188

Etkéva 5.3 -
ZTilypLétuno mpotunwv cuviomobeoLdv peyéboug 2,

otn nepLoxf) Great Manchester pe 6pLo andéctacng 800m



YTLC oeAldec mou mponyndnkav, upe pla mpooekt k) patid, unopovucs
voa  doUpe mnwg o dLaxwplopdbg meplexouévou  upetofd  twv  dUO0
DLAPOPET LKOV Tpoceyyicewy, o1n peydAn mniceloyneolo TV TeQLITO-
oWy, elval peyoAUtepog O6tav  xpnolupomolelital 1n EuxkAeideilo
Bedpnon tou Xhpou. AuUTtd eclval pla Aoyikh ambppola, KAOOC apreTd
veLlTovikd (eUyn ta omola HPOKUNTOUV HECWw QUTING, O&v Aoufdvovial
unéyn OTLg Tpoceyylicelg mou  yxpnoituomotel{toat n évvola  INng
andéocTaong OLktUou. O Adyocg mou ouuPaivel oautd, dev egival &ANOC
and 10 yeyovde 6Tl og évav ypdopo OLKTUOU, O XQPog, ONWC HIPON—
Vo épOnke kol OT0 KeedAalo 3, dev Aappdvetal undln oC OouoLoyeVAQ
Kol LooTpomlkdg, AdOYw TV TEPLOPLOPOV TOoU UndpXouv 1 TIPOKUITOUV
ce oautdv. QC meplLoplopoUC umopoUus vo Oewproouus, Toug Opduoud
evég  o0dLkoU OLktUou, oOmwc oautol elval dloapopowupévol oO1Inv
eXAOTOTE XWPLKA e€uféieila, To Kilplta roal 1o dLdepopa &AAA onuelo
evdLlapépoviog mou Pplokovial KaT& UAKOC TOUQ, OAAA Kol KATOLO
ILBovod atUxnuo  1ou éxelt npokAnOe i KO L éxelt IPOKOAECE L
uIotT LAL&pLopa. Onwg eUkoAo yvivetol xoatoavontd, Aoiwmdv, 1n  AQYD
ALYOTEPOVY QAVTLKELPEVOVY, €xel enminmTwon Kol OTLQ METPACELC TIOU
xpenotLpomototvital 10O vyia Tnv e€&dpuln mpotvumwyv boco Kol Kot
€MEKTQAON, VYla Tnv €&6puln kavoévewv ouviomobeoloag. Etol, omnwg Oo
umopoUoce vo meL  Kovelig, ol @mpooeyyloelg eUpeong VYELTOVLIKOV
AVTLKE LPEVOY Héow EurAeideiag ambdoTtaong, OnuLoupyoUv Katoa PA&on
DEOTUNN UMEPEKT LUNUEVOU VO LAPEQPOVTOC, dLATAPHCCOVINC TNV EVVOLa
TOV  €AKUOCT LKOV TmpotUunwv. Béfala, OTLC OUYKPploegLC TOU OKOAOU-
ehonkov, vunfpéov Kol KAIOlLeg meplOt®oelc (6nwg To mpdIund TV
TLVEKOV Pe éviova ypdupota), KT TLC omoleg umopel vo umotiun-
Bel n ambdéotaon PeTaéU aviLlkelpévev, omwg oTav autd npdoKelvIial
cuyxvé& otnv (dLo akun.

Eotw, Aolndv, 10 arkdAoubo mupddelyupa Koat& 1o omoio ag Beswphoouue
IWC TO MR ovilkeluevo (Etkd6va 5.4) PRploxkertal otn Oéon {x = 1.7,
y = 1.8} roat 10 mp&olvo avilKkeluevo otn Oéon {x = 1.2, y = 1.4}.
‘Ocov  aeopd TOoVv uvmodoyloud 1tnc andoITaong Toug  Héow  INg
EukAe(deLac Bedpnong, oautdc Ba éxel wg €&NC

dl= /(1.2 -1.7)? + (1.4 — 1.8)%2 = V0.41 ~ 0.6403

And 1tnv &AAn ueptd, oocov apopd Tnv mpocéyylon oandéotoong SLKTUOU
(Etkdva 5.5) B&oel CUOTAUOTOC YPUUULKAC avo@opdg, T AVTILKE (peva
TPOR&AANOVTIOL OTO kKOVTLVOTEpOo onuelio tng KOVILVOTEPNG OKUAC TOUQ
Kol 1n 6éon Touc AauPBdveral og oxéon ue 1Tn 0Béon TOU €KACTIOTE
apX LKOU kOPPROU TNG QOKUAC OQUINC. XJUVENNC, IO PR ovIlkelupevo,
nAéov, Oo mpoPAnbel ortnv axkun {x1 = 2, y1 = 1 , X, = 2, Yo = 2}
Kol Ooa éxeL Oéon pos = 1.8 - 1 = 0.8, evd 10 mp&oilvo 1mou Oo
npofAnOel xrolL outd otnv (dla akun Oa éxel 6éon pos = 1.4 - 1 =
0.4. Ondte n amdoTacn dLKIUOU PeTAEU TV dU0 AUTOV OVILKE LEEVOVY,
Ba éxel wg €&NC

d2=104-08|=04<dl
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Eixéva 5.4 - EuxrAeideLa andotaon Eixéva 5.5 -

Andéctaon ALKTUouU

B&oe L YPOPHLKAG aAVAPOPAC

Se oautd 1O onueio va TovicTel WWC OTO PeEYXAAUTEPO TOCOCTH TWV
HEPLITOCEDY KATK 10 omolo PBpébnke miLo ulnAdc dLaxwploudg meple-
XOouévou Héocw TNG HPOCEYYLOoONG eUpeonC VELTIOVLIKAOV OVILKELPEVOY uE€
andéoTaon OLKTUoUu, oautdc NHTav ToAUT kKovid pe 1oV dlaxwploud
nepLexopévou 1ng &AANC MPOCEVYLONG.

O dLaxwploudbg meplexouévou, oOuwg, cilval n Paclkn péipnon Pe TNV
onola xabopilovial-dnuioupyoUvIial Ta ekdotote mnpdtuna. Oco 1mLo
neydro dlaxwplopd meplexouévou €xel pla unoynelLa ouviomobeola,
1600 kKol meplLoodtepec ol mLbovdinteg va elval emixkpatotoa PR&oe L
10 exk&otote SpLo xpnorn. OL ypdeol mou akoAouboUv (5.1 xaL 5.2),
elvol aIOTEAEOUN €KIUNODOEWV TV AP LOUOYV HEQIITOCEDYV KOl TIPOTUIWV
ouvionoOeclac pe (dLo d6plLo dlLaxwplouoU meplLexouévou otn R&on Tou
Leicestershire kol poag deixvouv outd akplLPBOC TTOU €LIOOONKe
nponyouuéveg, OtL dnAadn, KAat& Tn nOeocéyylon e€Upeong VYELTOV LKAV
QVTLKE LPéVOY Péow EukAe(delag HOedpnong, oOTLg TeplocdIepeqd TV
TEPLOTOOCEWY OUVaVTue mpdtuna UmepT lunuévou evdilapépoviog. Autd,
Bewpnt Lk, onuaivel nwg npdituna T omola cuvavidue OTLC €V AdYw
npoceyylioeilg, umopel voa unv mPOKUMTOUV KOV WECW TwV Ipooeyyloewv
IOU YPEnotupomotLoUv 1nv évvola 1Ing ondéotoong OdLKTUou. Koatd 1n
IELOOUAT LK  af LoAdyNon ouvavIinOnke kKol 1n oaviiBetn mneplntwon,
aAA& uetone Lk,
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Tpagpog 5.1 -
ZUYKpLON aplOpoU mepLnitdocewv ouvionobeciag péow twv dUo
dLapopeT LKAV mpooeyylioewv gUpeong andotaong

100
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M Mpooéyylon Andotaong
AwKtUoU

M EukAeibela MNpoaoéyylon

0G IMPOTOII®V

oovtonofeoiag
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200 400 600 800 1000 1200 1600 1800 2000 (m)

Tp&pog 5.2 -
ZUYyRpLON aplLOpol mpotUinwv ocuvionobeciag péow Twv dUo
dLapopeT LKAV mpooeyyioewv gUpeong andotaong

EYNEIAEIA AIIOETAXH AINIOXTAXHYX AIKTYOY ENANTI

MéxpL autd 1O onuelo, oOUOCLOOCTLKRY, €lidapue TA MACOVEKTIAUATIA TWV
npooceyylioewv andéotaong OLKIUOU EVOVIL OoUIQV TIIOU XPENOLUOomoLoUv
Inv EukAe(deia Bedpon TOoU Xhpou. Ioap' SAa oautd, oLl TPOTEC EXOUV
VO OVILPUETWILCOUV TPOKANCE LC TOU POopPOoUV TO UNOAOYLOTLKO KOCTIOCQ
KOl TOV UIOAOYLOT LKO XpdVo TwV A€LTOUPYLOV TOUQ.

Evdelxktlk& ot0o vyp&opo (5.3) mou oakoAoubBel, oaivertalr o xpdvoc
npoenefepyaciag mou ¥pel&OINKEe MPOKELPEVOU Vo O Lapoppwbolyv T
dedouéva t1Tou Leicestershire xoaTtdAAnAa, OOTe VA XpenolLuonolnbouv
oL avilotolxeg mpooeyyloeilg. Ta 13 devtepdrenta el{val KoOLVA KoL
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Yia TLg OU0 meplntdoelg kKol dev gival &AANa, and To JeUTePOAETITA
Kato To omola éyilve o draxwploudc Twv onuelwv evdLaeépoviog Kol
n OPoCcBAKN oUTOV o &évov kKolvd mivoarka. To smimiéov 12.35 Asmt&
Iou Xpel&dotnkov Vvia In xpenotiLuomoinon tng mpodéyyLlong omndoTaonc
dLxktUoU, elixav va x&vouv 1600 ue 1O dLaxwplopd Twv dpduwv o¢
kOuPRouc kol axkuécg, 60O KL He Tn TmPpoPoAn Twv onuelwov evdLapé-
POVIOC OTLC TILO KOVILVEQ TOUC OoKPéC PBACEL YPUUULKAC ovoaeopdc.
Siyoupa Oo vundpyxouv kKol T1mLo yphayopol 1pdrnol and outdv IIoU
axoAoubnbnke, oAA& Oewpnitikd eilval opxetd OUokodo outol Vo
pTdvouv TOoUug YXPOVOUC TOoU oamalToUviol Yyla Tn XenoLupomolinon 1Ing
EukAe(deLag mpoocéyylong. No toviotel, emiong, mwg €XOoviog OUOoLO-—
OT LKA €TOLPeg TLQ €VIOAEC AdYyw TmponyoUUEVEY TIPOEHIELePYATLOV,
ex16C TOU XPOVOU TOU QalveTal OT0 RKUTWI&pw OLbdypoupa, Xpeetltdoin-
KOV OUVOALKSA yUpw OTLC dUOULON €PpYATORPEC.

12 325min
0,13min
EvAeibewn Mpoceyyon Mpoceyywon Amootaonc Axtoou
Tp&pog 5.3 -

Xpévog mpoenefepyaciag dedopévev yia TLg 300 dLapopetLKEQ
npooeyyiocelg edpeong andotaong

Oocov aeopd& tnv uvmdAioinn diradlxrocia, vndpxel 1600 TO "XTloLuo"
ToU €xAcotoTe Yyp&pou uéow Twv Tmpocmefepyocuéveyv dedouévev, Oboo
Kol €v TéAel n dLadlroacia eUpeong oambdbotoaong OSLkIUou, 1n omolo
Léow TV meEPpLOoPpLOu®V mou Aaufdvel undyn Tng eival mLo xpovoRdpo.
Novyw tou O6TL oLl B&oelg mou xpnolLupomolinrov eliyxoav oxetilkd pLxpd
apLBud dedouévwav, pe efaipeon 1n Pdon ToU Greater Manchester,
oTLc &AAec O8Uo, oL xpdvol AHtov uLlkpol kol vioa 1TLCc O8U0 meplL-
It®oelc. Evdeilxktikd, Ouwg, via tn PR&on tou Greater Manchester,
ue SpLo amdéotaone ta 400 pétpa, o XEOVOCQ TOU QImOLINONKE yIia TNV
eUpeon amnooTdoewyv OLKTIUOU uetalld Twv onuelwv evdlLa@époviog HTOV
81.87 Odeutepdbrenta, €V avilBécocesl ue 1In npooéyylon EukAe(deiacg
Bedpnong mou Htov 11.28 deutepdrentd.
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EN KATAKAEIAI

Me 1tnv OA0 Kol ouUEavouévn yenoiLuomoinon vumnpeoctdv oL omolecg
xelpllovtal xwplrd& dedouéva, O6mTwg ol  £eapuoyéc  IuotnuidTwv
Tewypa@ LKOV IIANPoeop LAV KL Ol eeopuovéc Ymnpeoldv ue PR&on 1n
Béon, vivetal OAo kol peyoAUTepn n ovdykn vio céayoyn outduatng,
arpLPBoUc kol meplinmAoxrng - €1dLkdOTepa o eminmedo €mLOTNUOVLKAC
épeuvac - yvoonc. H {ntolUuevn oakpifela apopd oce upeyddro PRoabud 1n
KatTovonon ToUu eUpUTEPOU YEXYPUPLKOU mAaloliou kol cfoaptd&tal ond
10 ouvduaoud OUo PaclkdV moupaydvIiwv, ol omolol dev eilvat &GAAoL
and Tn npocmefepyaocioa Kol TNV €&6puén Twv ex&oTtote dedopévwv. H
npoesneepyaocia, o6nwg €idape oto ev Adyw oUyypapuc, cfaptdtal oamd
TN npocéyylon mou Boa axroioubnbBel pe xkateUOuvon Tnv eUpPECn TWV
(euy@V  VELTOVLIKOV OoVTLKeLpévoy o pla xwplkh eupféreia. '‘Oocov
aeopd TLC mpooeyyloelg mou yxenoiLuomoloUv Inv EuxkAeidela Begdpnon,
To nmedyuoaTa €ival mio anAd, KaBhg o X®poC Aoupdvertal wC OUOLO-
YEVAC KOL LooTpomILlkOC KAl Ol amooTdoelg €(ivoal AOOTEéAECUN
wétpnong TOoU uevéBoucg ulac eubelac vonitAg yveouune petoéld TOU
k&Oe (eUyouc. Etol, 1o pdévo mou amalteltoal elival ol Bécelg autdv
ndvw OTLg ouvietaypéveg tng¢ I'mg. Autd onuaivel, mpoeavdg TIOAU
Alydtepo xpovoRdpa mpoemefepyacia, 10O and &moyn UMNOAOYLOT LKOU
xpbévou kol kbd6otoug, 600 kol amd &noyn epyaTowpdv. IHoap' oAa autd,
1600 ol avBpomiveg dpoactnpldinteg, 600 Kol ol OpuocInpldINTEeq
dLdpopwyv yeyovdTwv IMOU MHPOKUNITOUV T&vw OI0 YX®OPOo, undke LVIOL,
OTLC TeplLocdTIEPEC TWV HEPLITNOEWY, OTOoUC JLAQPOPOUC TEPLOPLOPOUC
nou vun&pXxouv ocg oautdv, Omwg o 1edmog dLapdppwong ToUu 00 LKOU
dLKTUoOU 1§ o 1pdnoc cf&mAwong TV onueiwv evdLlapépoviog. EIolL,
OUCLOOT LK&, umopouUue v moUue IWwq ol npoceyyloeLc Iou
xpenotLupomotodv  ITnv  évvola Ing oamndotoong OLKIUOU, EPXOVIAL VX
AKUPOOOUV T LC mpoovapespbelioeg, mpoo@épovIiag mLo afldénmLota mpdiu-
no oe ouvduaoud ue 1n dLadilkoaocio €&dpuénc. AuTd 1o npdIUNA,
umopoUv  vo  dladpoauaticouv onuavilkd pdAo og AglToupyleg Tmou
aeopoUv oamd TOoV emovarpocdLloplopd  Tou  oxedlaypdupatog evoQ
T 1dLloU uéxplt kol TOV enavamnpoodloploud plag emLOTNUOV LKAC
neAéinc. Qotdéoo, ue 1In ¥xenoilpomoinon Twv ev Adyw mpoceyyloewv,
ODPOKUMITOUV ONUOVILKEQ TPOKANCELC T1ouU €éXouv va k&VOUV Hde 10
Umoloy Lot LkO  kOOTOC KAl xpbvo, 1600 O1In dLadlraocia  1INC
npoeneéepyacioag, 6éco otn dLadlrkacla Xtlolpoatog ToUu €KAOCTOTIE
vp&oou dLkTIUoUu, 600 kKol otn dlLadlkaclia eUpegonge 1TV (euydv
YELTOVLIKOV OaVTILKeLPEVOY, KaOBOg og oautd T onueia, ol mpooeyyl-
o€LC TIOU YpnotLpomoloUv Tnv EukAe(dela Oedpnon 1ToU XOPOU, UMEPQTE-
poUv.
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