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Befaioove on eion o ovyypopéos avtig g epyadios kou o kdbe fonbeia v omoia giya yio Ty
TPOETOWUOTIO THG EIVOL TAPOS OVAYVWPIGUEVT KO OVOPEPETaL aThV gpyodio. Eriong, éyw roataypawer
TG OTOIES TNYES OO TS OTOIES EKOVA. YPHON OEIOUEVWY, 10DV, EIKOVOV KOl KEWWEVOD, EITE QDTEG
avapépovior axpipas eite wapagppacuéves. Emmiéov, Pefoucdve ot avth n gpyacio mpogtoiudotyie
OO EUEVO TPOOWTIKG, E10IKG WS ONTAWUOTIK gpyooia, oto Tunuo Muyavikwv [IAnpopopikns xai
Hlexrpovikav Zvotnudtwv tov ALIIA.E.

H rmapodoa epyacio amotelel mvevuortikn 10wktnoio ov oty AKPIBOY NIKOAAOY mov v
ekmovnoe. 2T0 TAOLOI0 THG TOMTKNG OVOIKTHG TPOGLOGHS, O OGUYYPOPEAS/ONUIOVPYOS EKYWPEL OTO
Migbveg  Tlavemotiuio g ElAGdoc doeio ypnong tov OlkOIWUOTOS OVOTOPOYWYNS, OOVELGUOD,
TOPOVOLOONS OTO KOO KOI WHPIOKNG OLGYVONG THG EPYOTLOS O1EQVAS, 0 NAEKTDOVIKN LOPQYI] KOl OE
OTOLOONTOTE UECO, VIO, OLOOKTIKOUG KOL EPELVHTIKOVS OKOTOUS, Gvey aviorldyuoros. H avoikth
TPoofoony oT0 TANPES KEIUEVO THG EPYAOIaS, OV OHUAIVEL KOBH  010vONmote TPOTO TOPOYDOPNoH
OIKOLWUATOV OLOVONTIKHG 10I0KTNGIOS TOD GUYYPOPER/ONUIOVPYOD, OUTE EMITPETEL THY OVOTOPAYWDYT,
QVAONUOTIEVOT], OVTLYPOPY, TWOINCY, EUTOPIKY YpHoN, Oloavoud], Ekdooy, uetopoptwaoy (downloading),
avaptnon (uploading), petdppaocy, tpomomoinoy e OmOI0VONTOTE TPOTO, TUNUOTIKG, 1 TEPIANTTIKG THG
EPYOTIOG, XWPIG TH PHTH TPONYOVUEVH EYYPOPT TOVOIVETH TOV GVYYPOPE/ONLUIODPYOD.

H éykpion g duthopatikng epyaciog and to Tuquoa Mnyovikov IIinpoeopikng kot Hiektpovikamv
Yvompdtov Tov Aebvoig IMavemompiov g EAAGS0G, dev vmodnAdvel amapoitiTog Kol amodoyn
TOV ATOYEMV TOV GLYYPAPEd, ek LEpovg Tov TunuoTog.



CAPLEPWVETOL TTNY OIKOYEVELG O, YL T aTAOEph TOVS aTHPILn, TRV TLOTH TOVS OE EUEVQ, KOL THV NPEULO.
OV LUOD TPOCPEPOY T KAOE TTAA10 QTS THS O10IPOUNG.

Kai ge exeivovg tovg avlpwmovg mov oy Jirho (oo ue katovonoy, Adyia evlappvvens koi olnhivo
EVOLOQYEPOY, TVUPCALOVTOS OVOLACTIKG OTHYV 0LOKANPWON AVTHS THS TPOOTAOELOS. »

«Apiépawon»






IIpoioyog

EnéheEo 10 ovykekpévo Bépa SUTAMUATIKNG epyaciog Kabmg, mg @OTNTHG TOL TUNUATOS LoV, LE
eviummoioce wilaitepa 1 dvvatodHTTA dSNUIOLPYINS TPICOECTATOV AVIIKEWEVAOV KOl 1] TPOGOYN OTN
AEMTOUEPELD. TTOL OUTONTEITOL Y10 VO OUTOKTNGOLV PECAIGUO Kot aicOntiky mAnpdmta.Méoa omd
pafnpata Tov TapaKoAovinco Katd Tn S1dpKeLN TMV GTOVO®MV LoV, ovarTyyOnKe og peydio fobuod n
ayamn Hov Yo TOV KOOIKO KOl TOV TPOYPOUUOTIOHS, OAAG Kol 1 emBupic oL Vo GUVOEGH TNV
TEYVOLOYIO L€ TOV KOGHO TOL TOMTIGHOV Kol TV Ta&dwwy. H avéykn va katavonco Pabdtepa v
1otopio Mo amd To HEPN OV EMICKEMTOUAL, LE OOMYNOE GTNV EMIAOYT LG EPOPUOYNS TTOL EVAVEL
TNV TEYVOAOYIO LE TNV TOMTIGTIKY] EUTEPIO. ZTOYOG LOL NTAV VO OTLLOVPYNGM U0 EPOPLLOYT TOV VO
ouvOLAlEl aVTd Ta oToElD KOL VO TPOCPEPEL GTOV YPNOTH o KOINA®TIKY eumelpia, pESH omd
PEAAOTIKG, OANOOQOVI YNOLOKA OVTIKELEVO, ELTAOVTILOVTOC LE AVTOV TOV TPOTO TNV ETOPT TOV LE
TOV TOTO Ko TNV 16Topia.



IHepiinyn

H mapodoa mroyloky epyoacio emKeEVIpOVETOL OTNV OvAmTLEN HOG TOVPIOTIKNG EPOPUOYNG
Eravénuévng TMpaypatikomrog (AugmentedReality - AR) yio cvokevég Android, n onoia Bacileton
omv tomofecio tov yprom péow GPS.Z10x0¢ ™G €poppoyng eivor 1 gumlovTiopévn epmelpio
TEPUYNONG, EMITPETOVTOAS GTOLG YPNOTEG v AauPdvouy TANpoeopieg OYeETIKEG e To oNueia oL
emokéntoviatr. H epappoyn avigvedel  yewypapikn B€om tov ypriotn kot tpoPdiiel, pécwm AR, éva
EKOVIKO TANIG10 TTOV TTEPLEYEL KEIUEVO [LE 1GTOPIKES KO TOAITIOTIKEG TANPOPOPIEG Y10 TOV AVTIGTOLYO
xopo.H gpapuoyn viomomOnke oto mepifdirov Unity kou a&romotei to GPS yio mv avtictoiyion g
QLOIKNG Béomg e Ta onueio EVOIPEPOVTOG. KOOGS EIVOL VO TPOCPEPEL GTOV YPNOT L0 VEQ OTTTIKT
™G TOmobEeCiog MOV EMICKEMTETOL, EVICYVOVTOG TNV KOTOVONOT KOl TO €VOLPEPOV TOVL Y10, TO
TEPPAAAOV HEGH aO SLOKPITIKA Kol OVGLOCTIKA YNOLOKA GTOXELO.



«Location-based Augmented Reality (AR) Using GPS»

NIKOLAOSAKRIVOS

Abstract

This undergraduate thesis focuses on the development of a tourism-oriented Augmented Reality (AR)
application for Android devices, which is based on the wuser's location via GPS.
The goal of the application is to enhance the user’s exploration experience by providing information
related to the places they visit. The application detects the user’s geographic position and displays,
through AR, a virtual frame containing text with historical and cultural information relevant to the
specific location.The application was developed in the Unity environment and utilizes GPS to match
the user's physical location with predefined points of interest. Its purpose is to offer users a new
perspective on the places they visit, enriching their understanding and interest in the environment
through subtle yet meaningful digital elements.
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Evyoprotiec

Ba MBela vo EKQPAC® TNV EIMKPIVI] LOV EVYVOUOGUVI] GTIV OIKOYEVEIG OV Y10 TN Ol0pKT TOVG
ompiEn, TV Katovonon kol Ty nowm evioypon mTov Hov TPOcEPEPOY o€ O TN OSLUPKELD TOV
omovd®v pov. H mapovoio tovg, 1 miot toug 6Tig duvatdTTEG LoV Kot 1 MPERIN TOV LoV UETEIDAY,
amotélecay Yo epéva otofepd onueio ovapopds. Oepuég evyoploTieg Kol GTOVG PIAOVG [LOV, TOL UE
oVVOdEVGaY GE QLTAV TNV Topeial Le KoTovomomn, evlappuvern Kal SKPITIKY CUUTAPUCTOCT] OTIC
armoutnTikég oTiyuéc. Euvyopiotd emiong Oepud tov  emPAémovra kabnynmy pov Eukieion
Kepopodmovro aAld kol v eémtepikn ovvepydtda Xpiotiva Boldtm yo tov ypdvo mov Lov
d1ébececay, v KabodNynon mTov Lov Tapeiyov Kot Kupimg yio Ty Katavonon mov pov osi&ove. Ot
GUUPOAN TOVG MTAV OLGLUGTIKT) GTNV OAOKANP®GN aVTAG NG Tpoomddeiog. Télog, gvuyoplotd TO
[avemomuio kot o T LoV Y1 TIG YVAOGCELS, TIG EUTEPIES KOl TOL £POOLN TOV LLOV TPOCEPEPY, TOL
omoio amoTELEGAV TN PACT) Y100 TNV DAOTOINGN GLTAG TNG TTLUYLOKNG EPYACTNS.
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EIXAT'QI'H

H mapodoa mruylokn epyacio evtdosetot 6to medio g Eravénuévng [paypatikoémrag (AR) kot tng
TOVPIOTIKNG TEYVOLOYing. Boaowkdg okomdg eivar m avamtuén pog e@appoyng mov a&lomotel ta
dedopéva GPS vy v mopoyn TANPOQOPLDV TOAITIGUIKOD EVOLOPEPOVTOS UEC®  YNOLOKNG
ATMEWOVIONG, EVIOYVOVTAG €TGL TNV gumelpia Tov ypNHot katd v mepuynon tov.0Ot otdyoL g
gpyociog meprapupdvovv ) depediviion Tev Teyvorloyidv AR, tov oyediacud kail v vAoroinon g
epoppoyng oe mepPdilov Unity, kol TV EVOOUATEOOT TOV OTOPOITNTOV AELTOLPYIOV Y10 TOV
EVTOMIGHO Tomobeciog Kot TV eueavion oyetikov mepieyopévov. Ta mapadotéa g epyaciog sival 1
gpoppoyn Android kor M TOPOVCE YPOMTH OVOEOPO TOL TEPYPAPEL OVOAVTIKG KAOs Pruo
Swdwcooiog.H epyacio yopiletoar oe €51 kepdhowo: to Kepdiaio 1 mapovoidlel to avtikeipevo, Toug
610Y0VG Kot TN pebBodoroyia. To Kepddoto 2 avolvel Tig amaitioelg Tov GLoTHHOTOS. 210 Kepdiato 3
TEPLYPAPOVTOL Ol TEYVOAOYiEG Ko Ta. epyareia wov ypnowonomdnkav. To Kepdiaio 4 apopd tov
KOK o Long g epappoyne, eved oto Kepdrowo 5 avardetar n vioroinon tov kmdika. To Kepdloio 6
TOPOLGIALEL TO OMUEIN EVOLPEPOVTOG TOV YPNOYWOTO0VVTOL 6TV ePapuoyn. Térog, mapotiBevton Ta
GUUTEPACLLATO, TG EPYACIOC KOL TPOTACELS Y10, LEAAOVTIKEG PEATIDGELS,






Avticeipevo g epyaciog

Ke@alorolo :Avtikeipevo ¢ gpyociog
1.1 Evooyoyn

H obyypovn emoyn yopoktnpiletal amd poydaicg eEelitelg oty te)voloyia, ol omoieg emnpedlovv
0AoVG TOVG TopElc NG avBpmmvng dpactnpotntag. Mia and Tig te)voloyieg mov Exovv Tpafnet
1010{TEPOL TO EVOLPEPOV TAOV EPEVVITAOV, TMOV TPOYPOLUATICTOV KOl TOV TEMKOV YPNOTOV £ival 1)
emovénuévn mpoypotikdémmto (AugmentedReality - AR). H emavénuévn mpaypatikdto cuvovdlet
YNOLKA dEGOUEVO KOl TOADUEGO E TOV (QUOIKO KOGWO GE TPOYUATIKO ¥POVO, TPOGEEPOVTOS LN
SLVOIKY Kol SLOPACTIKY EUTELPIO. GTOV YPNOTH. X& OvTIOEoT PE TNV EKOVIKN TPAYLATIKOTNTA, 1)
0010, OTOLOVMVEL TOV YPNOTN GE Evav TANPOG YNeokd kOcpo, 1 AR Asttovpyel g «emikdAoym»
TANPOPOPIOG TAV® GTNV TPAYUOTIKOTNTO, EVICYVOVTOS TNV OVTIANYT TOVL YpCTN YO TOV YMDPO TOL
tov tepiairel. H mpdoPacn oe teyvoroyiec AR €yxet yivel mAéov @ikt HEGM TV POPNTAOV GUGKELDV
OV YPNOILOTOIOVNE Kabnuepwvd, omwg smartphones kot tablets. Ou cvokevég ovtég Sabétovv
Kapepeg, awctnpeg kivnong Kol YEMEVTOMGUOV, KOOMG Kot enefepyaoTiky 10x0 wWovhy va
vrootnpiel epopproyég pe €viovo dodpaoTikd yapaktipa. To amotéiecpo eivor 1 dnpiovpyio
EPUPULOYDV OV UTOPOLV VO, YPNOHOTOMNBovV Yio ekmaidevon, yuyoywyia, mpoPfoir mpoidviwv,
VIOGTAPIEN EMAYYEALOTIOV, OKOMO KOl Y10 TOLUPIGTIKOVG GKomous.O Toupiopdg omotelel Evav omd
TOVG O EVOLUPEPOVTES KL TOPAYOYIKOVS TOLELS EQoppoyns ¢ AR, kafdc divel T duvotdTTa GTOV
EMOKENTN VO, CAANAETIOPA LE TO TOMTIOTIKO Kol 16TOPIKO TEPIPAAAOV e TpOmOo povadiko. H yprion
TeXvoAOYIOV OmwG 1 AR kot to GPS emitpémetl ) Snpiovpyio EpopUOYDY 01 OTTOIES LETATPETOVY [0
QAT TEPMYNON O PlOUOTIKY eumelpic, TPOCPEPOVTOS TANPOPOPIES, TOALUESOH KOl EKOVIKA
aVTIKEIUEVE TTOL evappoviovTol Le To PLOTKO TOTio Kol T YE®Ypapikn Béon tov ypnot.H mapovca
TTUYLOKT EPYOCI0 EVIACOETOL GE OLTO TO TANIGIO Kol GTOYEVEL GTNV VAT TUEN WIOC EPAPLOYAG TTOV VL
ouvoLaAleEl EmMOVENUEVT TPOYUOTIKOTNTA, YOPTOYPOPIKO OEOOUEVO KOl YEMEVIOMIGUO, (OCTE Vo
gumAovuTiCel TV epmelpio. TOV ETIGKENTN UE SO0 PACTIKO KO KAVOTOUO TPOTO.

1.2 Xxomog ko Xtéyor

O Paocikdg OKOMOG TNG MTVYINKNG EPYNCiag €lvar 1 VAOTOINGN MG TOLPISTIKNG EQOPLOYNG
EMOVENUEVIG TPAYLATIKOTITOG OV EMITPENEL GTOVG YPNOTEG VO EEPELVOVY GMLELD 1GTOPIKOD KO
TOMTIGTIKOD  EVOLOPEPOVTOG UEGO OO TO KIVNTO TOvG TNAEPOVO 1 GAAN @opnti ocvokevr. H
epappoyn aélomotei 1o GPS yuo tov mpocsdiopiopd tng Béomg Tov ¥pNnotn Kot eREavifel GYETIKES
TAnpoeopiec avdioyo pe TNV TomoBecio Tov. Xtoyxevel oTn dnuovpyiot €vOg  S10OPOCTIKOV
nepPdAiloviog, Omov 0 YPNoTNG Oev gival amAdg mOPATNPNTNG, OAAG CUUUETEXEL EVEPYH OTNV
AVOKOADYT] TOL YDPOV TOL TOV TEPPAALEL

Ot kOprot otdY01 NG epyaciog cuvoyilovior w¢ eENG:

e No mpoopépel o KOOMA®TIKY Kol OOPUCTIKN EUREIPIOL GTOV YPNOTH, EVIGYVOVTAS TO
EVOLOPEPOV TOV Y10 TOV YDPO TOV EMIOKENTETOL.

e Na a&omoroet ) dOvoun NG EXAVENUEVNG TPOYLOTIKOTNTOS Y10 TV TOPOVGINGT] TOAVUEGTKOV
TEPIEXOUEVOL (EIKOVES, BivTeo, TANPOPOPLOKE KEIPEVD) GYETIKOV LE TO GNUEIR EVOLPEPOVTOG.

e No mpowdicel Tov ToMTIoTIKO TAOVTO Kol TNV 10TopikY| afia tomkdv a&obéatmv, divovtag
£ULQOOT GTNV KOIVOTOLO TEYVOAOYIKT TPOBOAT TOVC.
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¢ No KaToGTACEL TNV TAONYNOT OTAN KOl KOTOVONTI OKOMUT KOL Y10 ¥PNOTEG XOPIG TPOMyovLeEVn
TEYVIKY eumepia.

H ypfion texvoroyiag GPS emupémer v okpin mapakoAiovdnorn g 0éong tov ypnotn o€
TPAYUOTIKO YPOVO, EVM 1 EQOPUOYN OVTIOPA GPECO OTI KWNGES TOL, EVEPYOTOIOVIONS 1)
QTTEVEPYOTOLMVTAG TTEPIEXOUEVO aviAoya e To o Bpioketotl. 'Etot, 1 eumelpio mopapével GYETIKN e
70 TEPIPAALOV, PLOIKT), KOl OVGLICTIKA «afiocTny, Yopig va arateiton xepokivnm wapéufoon.

1.3 Mg6odoroyia,

H pebodoroyia mov axkorovOndnke ywo v vAomoinon g epapuoync Paciomke omv a&lomoinon
GUYYPOVAV TEYVOLOYLDV avATTLENG Y10 KIvNnTEG cLuokeLég. H kbpla mAateoppa mov ypnoylomombnke
Nrav n Unity, éva woyvpod epyalreio yia ovamtuén d1adpoaotik®dv papuoydv pe duvatotreg 2D kot 3D
anmekdvions, Kabag Kol vroompign yio mobile mAatpoppeg 6nmg to Android.['a v evompdtoon
™G TEXVOAOYiOG emavénuévng mpayuatikdmTag, ypnolwonombnke n Vuforia, pio and 11 7o
Sradedopéveg Thotpdpuec AR mov emtpénel v avoyvopion eovey (imagetargets) Kol TV amod0o)
YNOLKOD TEPIEYOUEVOD OTNV KAUEPD TG GVokeLNG. [TapdAinia, ywve ypriom tov Cesium for Unity,
pog Pipiodnkng mov vrooTnpilel TV aTAI00N YEOYPUPIKMOV SESOUEVOV KOl TPICOUCTATOV YUPTMOV
0€ TMPAYLATIKO XPOVO, TPOCPEPOVTOG £val 1010iTEPE PEAAISTIKO TEPIPaAiov mhonynonc.H demapn
YPNOTN OYESIACTNKE LE YVOUOVA TNV amAOTNTA, TNV TPOcPAcILdTNTO KOl T QIMKOTNTO, MOTE 1
LPNON TNG EPAPLOYNG VO EIVOL EDKOAT Kol KOTOVONTI OO Kot otd GTOLA IOV gV £X0VV 1010iTEPT
emoaen pe mv teyvoroyia. Katd v avdamtoén, Aebnkav vwoyn n epyovopio g 086vng, 1 evkoria
petoxivnong amd évav yaptn oe mepPdiiov AR kot m opoAn eumelpio mionynong.H epyacio
mepLapPdvel TOGO TNV TEYVIKN TEKUNPIMGT] TG LAOTTOINGCTG, 0G0 Kol TNV TAPOVCINCT] TOV SUVGKOAM®MY
OV OVTWETOTICTNKAY, TOV TPOTOV OVTILETOTIONG TOVG, KAOMS Kot TNV TEAKT dOKIUN TG EPOPUOYNC
G€ TPAYUOTIKEG GLVONKEC, G EMAEYUEVO, ONUEiN EVOOPEPOVTOC,

1.4 Eniloyog

270 TOPOV TPOTO KEPAANLO EYIVE UKL AVOADTIKY TOpoVGiaoT Tov OEUatog Kat g Katevbuvong g
TTUYLOKNG epyociog. AvadeiyOnke 1 onpacioo TG texvoloyilog eTavénpéVG TPayLOTIKOTNTOG OTN
GUYYPOVT] ETOYN KOL 1 EPAPLOYT TNG GTOV TOpEN TOL Tovpiopov. [apovsidotnke o Pacikds 6TOY0G
™G €pyaciog, o omoiog givan n avdmTuén (oG opntg epaproyng mov adlomotel v AR kot v
TEYVOLOYIOL YEMEVTOMIGUOD Y10 VO, TPOCPEPEL o VEQ, KAOMAOTIKN eumelpior Eevaynonc Emmiéov,
avaAvOnKov ot yevikég ueBodoroyikég apyég mov akoAovdnonKay yio TV avamTuén TG EQOPLOYNS,
Om®G M ETAOYN KOTAAANA®V TEXVOAOYIDV, 1 OYESINOT TNG OEMAPTC KOL 1 EPOPUOYT GE TPUYUOTIKES
ouvOnKec. Xto emOpeV Ke@AAaio 0o Tapovs1aoTodY OVOAVTIKA Ol TEYVOAOYIKEG ETAOYES, 1) SOUN Kol
N Agrtovpyio TOL GLGTANOTOG, O TNYOIOC KMOWKOG, KOOMG Kol TO OMOTEAECUATE TOV OOKUOV Kot
a&10A0YNGEMY TTOV TTPOLYLOTOTO 0KV,
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Kepdiaro 20:I1p0ocoropiopds AvoyKOV Kol ATCITHGEOV TNG
E@appoyng
2.1 Ewoayoym

H oavémroén pog epappoyng dev Eekivd moté anidg pe v kodwonoinon. Ilpwv and avtd, eivan
amoapaitro vo, yivel o Eexdbapn avaivoTn Tov TPOPANUATOC TOV EMIOIMKOVUE VO, ADCOVE KoL TOV
otoy@v Tov BEhovue va meTuyove. Me amhd Adyla, TPEMEL TPDOTA VO TPOGOIOPIGTEL TO10G O T
YPNOILOTOWGEL, GE TOL0 TAGICIO KOl Yo 7O AOY0.XTO GUYKEKPWEVO KEQAAMIO YiveTorl o
TPoomabeln, Vo omoTVTTMOOVV OAEC O1 BUCIKEG OVAYKES TOV 0ONYNCOV GTNV €A Y10 TNV EPAPLLOYT, Ol
oTOYOL TOL TEOMKAV €5 0pyNG, OAAG Kol Ol TEXVIKEG KOl AETOVPYIKEG OMOLTIGELS TOV EMPENE VO,
KoOAVPOOOLYV MOTE M EPOPUOYN VO EIVOL TPOKTIKY, ¥PNOTIKN Kot Agwovpywkn. llapdAiinio,
Topovcalovial oevaplo yprone mov ogiyvouv g akpPag Ba alomombel oy wpaén amd tov
TEAIKO YPNOTN.

2.2 TIpocowopropog Mpopfiqpoarog

21OV TOUEN TOV TOVPIGLOV Kol TG EEVAYNONC, TOPATIPELTAL TIG TEAELTAIEG OEKOETIEG U1K OTACIULOTNTA
o€ 0,TL 0QOPA TOV TPOTO TOPOLGiNoNG TG TANPogopiag. Tlapd v texvoloykn mpdodo, N eumelpia
TOV EMICKENTN O€ TOMTICTIKA onueio cvyvd meplopiletal o€ mvoKideg, Evruma N omAEG MYNTIKESG
Eevaynoelg. [opddinia, ol mepiocdtepol TovpioTeg ypnoyomolovy smartphones kabnuepwva, to
omoio TPOoPEPOLVY dVVUTOTNTEG OV TTapouévovy avadlorointes. To mpdPAnua mov eviomiotnke gival
N €AAeyn S0 PACTIKOTNTOG KOl TPOC®TONoinong oty Eevaynon, Kafdg kol 1 arovsios SUVILUKNG
TANPOEOPNONS OV Vo, GLVOEeTaL pe T Béom tov ypnotn otov ydpo. H teyvoloyia emavénuévng
npaypoatikdmrog (AR), og cuvdvacud pe tov yemevtomiopd (GPS), unopei va mpooeépet o Avon og
aVTO, ONUOLPYOVTOS €vav Mo «LOvTavd» TPOTO TOPOVLGINGTC TANPOPOPLDY, TPOGAPLUOGUEVO GTO
nmepPdAiov Kot TNV Kiviion ToL EMGKETT.

2.3 Ztoyor ™ EQappoynic

Me Bdon to mapandve, ol Bactkoi atoyol Tov TEBMKAY KaTd TNV LAOTOINGT TG EPUPHOYNS Eival ot
egng:

Agrtovpyikoi otoyor:Na spupaviletor 6Tov ypNoTn oXETIKY TANpopopia 6tav Ppicketal Kovtd o Eva

onueio evdlopépovtog.Na diveton 1 dvvatdtnta npoPfoing mepieyouévon pécm AR (sucova, Pivieo,
neptypagn).Na akolovbeiton | Tpaypoatikny tov 0éon pésm GPS kot vo evEPOVETUL 1] EPAPLOYT| CE
TPAYHATIKO Y POVO.

Epnepikoi otéyor:No vidbel o xpromg 6t aAANAETIOPA e TOV YOPO Kot 0gV aKoAoLDEl omAdS (o

otatikn mapovoioon.Na gival 1 guneipio. 660 T0 dvvaTov Mo PLGIKT Kot "afiaotn", YWPIg TEXVIKEG
dvokolieg | ToAOTAOKE [LEVOD.
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HoMTieTiK0L 6TOY0L:NO AVOSEIKVOOVTAL GNUEIN [LE 1GTOPIKO 1) TOMTIGTIKO EVOILPEPOV LIE EVAV TO

GUYYPOVO Kol EAKVOTIKO TPpOTO.Na eVIGYLOEL TO EVOLHPEPOV TOV ENOKENTAOV, 1010UTEPA TOV VEOTEPWOV
NAKIOV, péoa and £vo, T TEXVOLOYIKO HEGO EEVAynong.

2.4 Avaloon Arorticemv

Kotd tov oyedwoud g epapuoyns &ywe mpoomdbelo vo Kataypa@ohyv Kot vo tkavoroufodv
GUYKEKPLUEVES OITOLTIOGELS, TTOV KOTNYOPLOTO0VVTOL OG EENG:

2.4.1 Aartovpyikég Amantioelg

O1 Aertovpyikég amoutioels meptypdeovy Tig Poctkég SuVATOTNTEG MOV TPEMEL VO TPOCOEPEL 1|
epopuoyn oote va Bewpeiton emroyng: Evtomiopog 0éong ypnotn pe ypnion GPS, yw dvvopikn
mopakoAovdnon katd T ddpkeln g tepuynonc Ipofoir ynelokod mepeyorévov HEGH KAUEPOG
Otav 0 YPNOTNG PTOVEL O CLYKEKPIUEVE onueioc. AAAnAenidpacn pe to mePPAAAOV pE Yxpnom
imagetarget (Vuforia).Extloyn tpdmov mopovsioong (m.y. ekova, Bivieo, neptypapn).Exictpoprn otov
¥0p ava mdoo otiypn pécw kovpmiov ("Map") yio cuvéyion g mEPUYNONG. AT Kol Katovont
SLETOQN Y10 VO LITOPOLYV VO, T1| YPTGYLOTOWGOVV OAOL, YMPIG TEYVIKEG YVAOGCELS.

2.4.2 Mn Aertovpyikég ATOLTIGELS

Extoc and tig Pacucég Asttovpyieg, VIApYOvV Kol KATOlES EMTAEOV TPOSLOYPOPEG TTOL GYETICOVTOL LE
TNV EUTELPLOL (PTOTG GCUVOAIKAL:

H gpappoyn npénet va givorl copParn pe Android cuckevéc. Na £yl Ypryopo xpOvo amoKpIoTg Kol Vo
unv kabvotepel katd v odhoyn 0éonc.Na Asttovpyel yopig ovvdeon 610 d100iKTVLO, EPOGOV TO
mePEXOUEVO €Yl NOM optwbel (0oL gival duvatod).Na dwyelpiletol cOoTd GPAALATA, OTWOC T.Y. OV
dev vndpyel GPS onua 1 dev avayvopiletot eucova.

2.5 Xegvapwo Xpiong

Mo kootepn koatovomon e Atovpyiog TG €QOPUOYNG, akoilovbobv mapodeiypota cevopiov
YPNONG OV TEPTYPAPOVY TAG CAANAETIOPA EVOG YPNOTNG LLE TO GUOTILLO, O TPAYUATIKEG CUVOTKEG.

Yevapro 1 — Ilepujynon 610 kévrpo g Oeooarovikng (Agvkig Ivpyoc)

'Evog emokéntng mov tepmatd 6to KEVTIPO g Oeccaiovikng avolyel v epapuroyn kot divel adsia
npocPoonc oto GPS. H epoappoyn eviomilel avtoparta tn Béom tov ko gueovifel otov xaptn Evav
deikn mwov vrrodnAmvel Tov Ppioketol. Kabaog maincidlet tov Agvkod [THpyo, kot 6tav PBpebel o axtiva
10 pétpav, evepyomoleital éva TAAIGI0 010 KAT® PEPOG TG 006vNng e tov Titho Tov onueiov (m.y.
"Aevkog TTopyog") Ko pior ETA0YN Yo Vo 0vOiEEL TV KAUEPAL.AV O ¥PNOTNG TOTNCEL TNV ETAOYT, N
EQOPUOYN avolyel TNV kauepo kol tov {Ntd vo okavdpel évo imagetarget (m.y. agica M Kapto
tomofetnuévn kovid oto onueio). Moiig olokAnpwdel emituymg N cdpwon, eupaviletar oty 006vn
TOV Kwntov &ite (o eikdva, gite Eva Pivteo, gite pio mepypagn oyetikn pe tov Agvkd [Mopyo —
avéioya pe to TL emiAégel o 1010¢ omd Ta O100EcO KOVUMLA 6TO KAT® LEPOG.AvA oA GTLyUr], O
YPNOTNG UTOPEL VO EMGTPEYEL GTOV YAPTI, TOTAOVTOS TO Kovpmi "Map" mov Bpicketar Kdtw Oe&id,
epocov Pploketor pésa otn Acttovpyio KApePas.
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Xevapro 2 — Eniokeyn oty Ihateio Aprototérovg (Ayoipa Bevilélov)

Xe AN mepintwon, évag ortnthg 0EAEL Vo SOKIWACEL TNV EPOPUOYT GTO TANICIO TOPOLGINGTC.
Bpioketar oty [Thateio Apiototédovg, Kovid oto dyoipa tov EAevBepiov Bevilélov. H epapuoyn
tov evromilel pécw GPS kat, étav Tincidoel o andotaon pkpdtepn tov 10 uétpmv omd 1o onueio,
gueavifeton oto Katw péPog ¢ 006vng N oxetikn £voelln yio tonobecia ("TThateion ApiototéAong”)
KOl EVEPYOTIOIELTAL 1] SLUVATOTNTA Yol XPNOT TG KAUEPUC.O ¥pNOTNG EXAEYEL VO GKAVAPEL TO E101KO
imagetarget mov £yel ekTummosl 1 tomofembel mpocwpvd 6TO onuegio, Kol AUESHOC WETE TOV
gueaviovtor mAnpopopieg yo. v IMhoteio. ApioTtotéAOVg, Ol OToiEG Umopel vo gival Pe T HLopen
€IKOVAG, GUVTOUOV Pivieo N TEPLYPAPIKOD KeEWEVOL.Onmg Kol 6TO TPONYOVUEVO GEVAPLO, VITAPYEL 1
SuVaTOTNTA EMGTPOPTG OTOV SAdPACTIKO YAPTN UE TO TATNUO TOL Kovumov "Map” kdtw de&id oty
006vn.

2.6 Ezmtihoyog

210 TapOV KEPAAOLO TOPOVGLACTNKE OVOALTIKG TO TPOPANUO OV EVIOMIGTNKE GTOV YMOPO TNG
TOVPIOTIKNG EUTEPING, KAOMDG KOl 1 ovOyKOOTNTO Yol U0l 0 LOVIEPVO, OOPUCTIKN TPOGEYYIoN
péow g emavénuévng mpaypotikomrag kot tov GPS. Tleprypdonkav ot otd)0l TG EPUPUOYNS, Ol
AELTOVPYIKEC KOl 1] AEITOVPYIKES OMTOLTOELS TNG, KOOMG Kol TapadeiylaTo pEAAIGTIKNG PNONE TOV
BonBovv oto va katavondel To TG Asttovpyel oty TPaén. Akorovdel To emdUEVO KEQAANLO, OOV Oa
TOPOVGLOCTEL 1] APYITEKTOVIKT TNG EPAPLOYNS, O KUKAOG LmNG NG Kot 1 Te(VOAOYIKY| fdon Tave otnv
omoio yTioTNKE.
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Kegdaiaro 30 : Teyvoroyieg Yromoinong Zvotipotog
3.1 Ewcaymyn

H toyotarmn eEéMEn tov teyvoloyidv emavénuévng mpaypotikdémrag (AR), tov yeoyopikov
dedopévov Kol TG Kivntig avantuéng €xet avoiel tov opopo yio 1 ONUIOVPYIo EQAPULOYDOV TOV
GLVOLALOVY TOV TTPAYUATIKO Kol TOV YNPlokd KOGLO e TPOTOLS TOv UEYPL TPOGPaTH Be®povvTaY
adVVOTOL. X€ aVTO TO TAOICl0, M LAOTOINGMN TNG TPOoVCOC EQPUPUOYNG OV OMOTELEL AMAMDG Evav
TEYVIKO TEPUUATIONO, GAAA U0, aTOTELPO, 0£10TT0INeN G GUYYPOVOV KOl EVEMKTMV EPYOAEIOV UE GTOYO
T Snovpyia EvVOg KAVOTOUOV Ynelokov EgvaryoD.

Mo v enitevén avtod 0V GTOYOL, EMAEYONKE Eva GHVOAO TEYVOAOYUDY TTOL TPOGPEPOVY VYNAN
SLOAELTOLPYIKOTNTO, EMEKTACIUOTNTA, KOODC Ko evepyr] vmoompiEn amd TN oebvi kowdtTa
avamtoéng. O 1exvoAoYIKOG TUPNVAS TG EPAPLOYNG ommoteleitan omd T1g mAatpdpueg Unity, Vuforia,
Cesium for Unity kou v teyvoloyio. GPS, evd kabopiotikd poro dwdpopatilel kot n évvola Tov
onueiov evdlopépovtog (Points of Interest — POIS), ta omoia evoopotdvovtal 6to TepBailov Kat
gvepyomolovv 1o mepieyopevo AR avdroya pe m 6éon tov yprioT.

H Unity ypnowomomfnke ®g kevipikd mepiBddlov avimtuéng, mopéyoviog ta epyolsia yia
dnuovpyia d1dpacTIK®Y GKNVAOVY Kat vtootpiEn Yo eopntég cvokevég. H Vuforia a&lomombnke yia
TNV ovVayvoplon E€KOVOV GTOV QUOIKO YMOPO KOl TNV OREKOVIOT ETMOVENUEVOL TEPLEYOUEVOD,
Baociopuévov o imagetargets. H ypion tov Cesium npdo@epe v amapoitntn VTodoun Yo pEUAMOTIKN
AVOTOPAGTAGT TOV TOYKOGUION XOopToypaptkod Ttepipdilovioc, evd to GPS cuvédece TNV €1KOVIKY

eumepio pe v Tpoypatikny 8€on tov yprio.

H o0vOeon avtov tov teyvoloyidv dev éytve avbaipeta, aAAd ue PAOT AELTOLPYIKA KOL EUTEPIKA
Kpuriple, On¢ M okpifelo otov evtomicpd 0€omg, 1M OLVOUIKT] OTOO0GT| TEPLEXOUEVOL KOl 1)
TPOCUPLOCTIKOTNTA TNG EUTELPIOG G& dlapopeTikd onpeio kot cuvinkec. ‘Etot, 1 tehikn epapuoyn dev
nepopiletar otV TaONTIKN Tapovciacn TANPOPopiag, OAAG TPOGEPEPEL GTOV YPNOTN WO EVEPYN,
€€epeuvNTIKT Kol KaONA®TIKY CAMANAETIOpACGT LE TOV YDPO.

3.2 Tegyvohloyieg mov Xpnowonmou)dnkav
3.2.1Unity

H Unity amotélece 1 Poaci] TAATPOPUO OVATTUENG TNG EQPAPUOYNG HOV, KAONDG TPOsOEPEL Eval
eEapeTIKAE EVEMKTO KO dSuvapkd TepBEAAOV Yo T dnpovpyia dadpactikav sumepiov. Tlpokerton
Yoo gt omd TG MO EVPEMG YPNOLLOTOIOVUEVEG UNYXOVEG OVATTUENG TAVISIDV KOl EQUPULOYDV
ToyKooping, pe Thovota vrootpign yio 2D kot 3D ypagwkd, epyodeia ypriom (UI), vroompién yio
emovénuévn tpaypotikomta (AR), kot tepdotio mokidio and plugins kou third-party Bipitodrkec.

Av16 mov kdvel ™ Unity va Eeympilel eivar 1 SuvatdTNTO EVOMUATOONS TOAGDY TEYVOAOYIDY GE £Vl
Kowo mepdAlov. ATd @uoikn oAAnAenidpaon pe avtikeipeva, puéypt dayeipton oknvav, animation
Kol scripting, 6Aa propovv va vioromBovv 1o id1o interface, yopic avaykn v eEmtepikd epyaieio.
EmimAéov, n evkoAia pe v omoia kdmowog pumopel va evoopot®cst plugins, OTmG Y10 TOPASELYHLA TO
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Cesium ko1 to Vuforia, kofiotd ™ Unity e£oipetikd mpocaplooyn oe ovvleta project, OTmG pio
€QOPLOYN ETaENUEVS TpayLaTikoTTag pe yprion GPS.

A&iler va avapepfBet 6t 1 Unity vmootpiler koi ovamtuln yoo TOAOTAEG TAUTQOPUEG
(multiplatformdevelopment), oniadn pmopel vo, SNUIOVPYNGEL KOVEIS EQPUPLOYEG TTOV KTPEYOLV» GE
Android, i0S, Windows kot GAAeg mAat@Opueg pe Kown Pdorn Kddwo. Av Kol 1 GOYKEKPIUEVN
epapuoyn avortoydnke amokAieotikd Yoo Android cvokevég, M Omapén ovtg TG SVVATOTNTOG
TOPAUEVEL GIULOVTIKT], KOODG EVIoYDEL TN LEAAOVTIKT] EMEKTOGIUOTNTA TNG EPYUGIOG, GE TEPITTMGT] TOV
YPEWGTEL TPOGAPLOYT Y10 AALEC TAATPOPLLES.

‘Eva dAo Bacwd mheovéktnua ¢ Unity givor 1 mhovoto BifpAodnkn epyareiov Ul mov dwbétel,
EMTPETOVTOC TNV EVKOAT dNUIOVPYIC S1AOPACTIKMV Kol GIAMK®Y TTPOG TOV YPNOTH SETAPDY. AV KoL TO
rkoppdtt Tov Ul pe dvokdreye apyikd, 1d1aitepa 66OV apopd Tnv guuypappion Tov ctotyeiov otnv
006vn Kol T GMGTH TPOSUPUOYT TOVS GE SOPOPETIKES OVOAVGELS KIVITAV, LLE TNV TAPOSO TOL YPOHVOL
KOTAQEPQ VO, EE0IKEINOM TEPIGGATEPO KOl VO SNILIOVPYNC® £Va AETOVPYIKO Kot 6Tafepd mepPdilov

YPNOTI, TPOCUPUOGHUEVO GTIG OVAYKES TNG EQPOPIOYNG.

H ovvtaén tov k@dika €ywve pe ™ yAmoodo mpoypappatiopod CH#, 1 omoio ypnoylomoleital supémg
o010 owoovotnuo g Unity. Méoa amd C# scripts viomombnkoav O6iec or Bacikéc Aettovpyieg g
EPUPUOYNG: oo TV TTapakoAovdnon g Béong tov ypnotn péow GPS, péypt ) duvopikn epnedvion
KOVUTTIADV KOl TANPOQOPLOV, KaO®DS kot TV evailayr Hetaé&d Tov dtapopetikav oBovav (xaptng, AR
KOUEPO, TAT|POPOPLUKO TEPLEYOUEVO).

‘Eva axépa onpavtikd mieovekmmpo g Unity efvor m duvapukt] dwoyelpion aviikeyévov oe
mpaypatikd ypoévo. Kabaog n epappoyn Pociletoar oe aAinienidpoon pe ToV LOIKO YOPO, NTOV
oNUOVTIKO OAQ ToL YNOUKA ototyeio va umopovv va "avtidpohv" GUESH GTIG KIVIGELS TOL XPNOT,
1000 o eminedo mAONyYNoNg 600 Kou otV gvepyomoinomn mAnpogopwwv. H Unity, yépn oto
scenesystem kol to objecthierarchy tng, kabiotd avti ™ dwoyeipion eEoupeTikd OmAY], KATL TOL LE
BonBnoe va vAOTOMG® 710 YP1YOPQ KOl ATOTELEGLLOTIKA T1 AOYIKY| TNG EQPOPLOYNG.

Dduokd, vrdpyovy Kot GAAEC unyaveS avamTuéng mov O umopovoay vo ypnoyoromboly, 6mmg To
UnrealEngine 1 T0 Godot, ®ot6c0 1 Unity &iye 600 moAd Poacucd mAcovektnpoto yio péva:Elya non
mponyovpuevn PPN pe to mepPdAlov g, omdte dev Eekivnoa evieAwg amd 1o UndéEv.Arobétel
TEPAOTIO KOWOTNTA KO EKTEVN TEKUNpio, pe tutorials, videos, forums Kot 0dnyovg Y10 0mo10d1mmToTE
TPOPAN U OVTILETOTIoEL KATO10C.

AvoykooTikd, yio Vv gpyosia ovtn, énpene va ypnoiporombel Unity, kobdg vroompile dueca ta
epyareio mov ypealopovv (Vuforia, Cesium, GPS integration). Qotdéco, avtiy 1 "avaykodtnto”
Aerrovpynoe TeEMKa Betid, apol pov &dmaoe v gukapia vo e&epguviiom €1 faBoc o amd Tig o

1oYVPEG TAATPOPUEG ONUIOVPYIOG EPAPUOYDV.

Y10 péAdov, Ba pe evoépepe va eEepeuviom mepiocotepo 10 AR Foundation, to eviaio framework g
Unity yw avantoln enavénuévng mpaylatikotntag tov cuvovdliet duvatdmreg and Vuforia, ARCore
kol ARKit, kol mwopéyet axdun peyorvtepn gvehéio. [a v mopodoa epyacia, dpmg, 1 KAOGIKNY
npoceyylon Unity oe ovvdvaopd pe Vuforia ko Cesium omodelyfnxe emapkng Kot TANPOC
Aertovpykn.
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YvvoyiCovtag, M Unity omotéAece TN PoyOKOKOALL TNG EPUPLOYNG, TPOCPEPOVIONS TO KOTAAANAO
TEYVIKO LIOPOPO MGTE VO EVOOUATOOODV S10(POPETIKEG TEYVOAOYIES KOt Vo TpooPepBel oToV TEMKO
YPNOTN L0 CUVEKTIKT], GVYYPOVT Kot KOONA®TIKY epmeipia..

3.2.2 Xapteg ko Cesium

H a&lomoinomn yoptoypa@ikdv Se00UEVOV GE EPUPLOYES ETAVENLLEVIC TPOYLLOTIKOTNTOG OTOTEAEL Evav
07t0 TOVG O EVIVTMGLOKOVG KO YPNGLLOVG TPOTOVG Y10 VO, GUVOIEGOVUE TOV YNOLOKO KOGUO LE TOV
QLOIKO Y®po. Idwitepa 6tav pAduE Yia epapuoyég mov Pacilovtal g Tonobecicg, 6mmS N d1kN Lov, M
XPNOT €VOC YNELOKOD YAPTN 7OV OmEKOVILEL TV TTPUYUOTIKY Ye®@Ypapkn Oéon tov ypniotn o€
GUVOVOCUO UE EXTAEOV TANPOPOPIES, Eival amoAHTMG KaboploTikn.

I'a owtd tov okomo, ypnoomoinca to Cesium for Unity, pia mold oyvpf mlat@dppo avoryton
KOO OV diveL TN SLVATOTNTO ATAS0oNG YEWYWPIK®Y dedopuévav og 3D puéoa oto meptPdiiov g
Unity. Xe avtifeon pe dAieg yoptoypapucés PipAiodnkeg, 6mmg 1o GoogleMaps SDK 1 to Mapbox, to
Cesium €yetl to mhgovékTnua 61t dev amartei ) xprion API keys 11 cuvdpopég, yeyovog mov 1o kabiotd
wWwaitepa POAKO Y10 TPOCOTIKES, TAVETIGTLIOKEG 1] EPEVVITIKEG EQOPLOYES.

H Boown Aettovpyio Tov Cesium givor 0Tl PETATPENEL TOVG KAOGIKOVS O100100TOTOVS XAPTEC OF
TAMPOC TPIOOICTOTO YEQYPAPIKO TEPPAAAOY, TPOGPEPOVTOS €TCL o MO  PEOACTIKY Kot
KoONAOTIKY eumelpio. oTov ¥pNoTn. Avtd NtV akpPdg oL YPEWRLOLOVY Y10 TNV EQOAPIOYT LOL: vV
UTOpP® va. eVIAE®m péca oto ynowokod mepiBédiov g Unity éva poviélo mov vo avomapiotd TV
mepoy g Oeccodovikne pe axpifela, wote vo tomobetnom onueio evolapépovtog (POIs) oe
GLYKEKPILEVO oM UElD TAV® GTOV YAPTN.

To Cesium vrootpiler dopvpopikes ekdveg VYNNG avdivong avayilveo eddgoug (terrain) Kot
GUVTETOYUEVEC TTOV UTOPOLV VO EVOVYPOULIGTOOV LE TPAYUOTIKG YEDYPUPIKO dd0UEVO. MEcm TG
gvoouatmong tov oty Unity, giyo T SuvVOTOTNTO VO KKOPPITEOCMO» EIKOVIKO OVTIKEILEVE, LOVTEAX 1|
nepleyOUEVO o€ akpiPeic Tomobeoiec, Ommg o Agvkde [Topyog, n [Thateian Apiototéhovg 1 dAAe onueio
7oL NeLa va avadeibm.

[Ipaktikd, To Cesium Agitovpynoe cav o "yaptng Paong” g epappoyns Ilave o avtov Tomobétca
ta POls, to omoio. cuvodehovtay and TePEYOUEVO OTMG EIKOVES, Teptypapég 1 Pivteo. H Asttovpyia
Tov 6g cuvdvaouo pe to GPS g cuokevng enétpeye TV avayvdpion g BEons Tov ¥pNoT Kot ™)
SuvapKn TPoBoAr) TANPOPOPIBY KOHMG VTOG LETAKIVODVTOY GTOV PUGTKO Y MPO.

Avt6 Tov pov €kave 131aitepn evTHT®O™ NTaV TOGO OLOAN KoL AEITOVPYIKE evompatdveTol To Cesium
péoa oto Unity. [lapd to yeyovog 6ti dev eiyo TponyodUevT eUmEpio. L 0VTO TO EPYAAELD, KATAPEPQ
V0. TO0 EVOOUUTOCM OPKETH YPNYOPQ, 0KOAOVOMVTOS TIG 00MYiEg TG KOWOTNTOG Kot e SOKIUEG LEGT
o710 project. Edtkd 10 yeyovog 0Tl umopodoa vo TpoPdilm T OecoaAovikn UE TETON AETTOUEPELQD,
pov €dwoe TV aichnomn mmg SMUIoVPY® ML EQOPIOYT] TOL AEITOVPYEL «TAV® GTOV TPAYUOTIKO
KOGLOY, Kot Oyl OTADG GE EvolL TEYVITO TEPIPOALOV.

Ext6g amd v teyvikn tov okpifeto, to Cesium pov €6woe Tr SLVOTOTNTO VO, OTLLIOLPYHO® Ld
gumelpio Tov givol onTikG TAOVGLN Kol EvTVT®GiokT. Ot ydpteg dev gival TAEOV KATL GTOTIKO —
UETOTPETOVTOL GE KATL «(@VTOVO», TO 0T0I0 GAANAETIOPA UE TOV XPNOoTH. AVTO divel GAAN O1dcTOoN
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OTNV EMOVENUEVT] TPAYLOTIKOTNTA: OEV TPOKELTOL OTAMDG Yot TPOPOAN TEPIEYOUEVOL VD GE €vol
onpeio, GAAG Yo Lot GUVOAIKY EUTELPIO TAONYNONG LEGH GE EVOV EUTAOVTIGUEVO YDPO.

H yprion tov Cesium &iye Ko TPOKTIKE 0OQEAN GTNV OVATTTUEN: UTOPOVCO. Vo TEWPAUATICOMUL [UE TIG
tonobeciec kot vo petakvd to POIs gvkoia, vo puBuilm to zoom kol v KAuepa, dAAL Kot va,
amewkovilw tnv tomobecio Tov ypfotn ue oxetikn axpifelo. EmumAéov, emeldn mpdkertar yio, open-
source TAATQOPLLO, VINPYE APKETO LAKO online mov pe fornoce dtav mposkumtay TeXViKég OVGKOMEC,
Wwitepa oTNV €LVOVYPALUIOT] CUVTETAYUEVOV KOl OTNV TPOPOAT] VAIKOD GE SPOPETIKA emimeda
VYOUETPOV.

Téhog, to Cesium, og cuvdvacud pe 1o GPS, édwoe pio aicnon eegpevvnong otov ypnot: Kabmg
TPOYDPOVGE GTOV QUGIKO Y(DPO, UTOPOVGE VO OVOKUADTTEL GTOOLOKE TOL GNUEIN EVOLOPEPOVTOS, TO.
omoio, evepyomolobviov pe Paor v tomobecio Tov. AVTO TPOGEPEPE PO TO PUGIKY KOl AyOTEPO

«TEYVNTIY EUMELPiR GTOV YPNOTN, KATL TOL Mty €€ apyng {NTodUeEVO Yo TV EQAPUOYN.

Yvvoyifovtag, to Cesium for Unity amotélece évo amd ta mo Kpioyo TeQVIKG €pYoigio otV
avantuén ™G epaproyns. Mov enétpeye vo dMo® YEOYPUPIKT okpiPela, pedAIGHO Kol onTikO Pabog
OTNV EPAPLLOYT, OTUIOVPYDVTOG £V OTTOTELEGHLO TOV GCLUVOVALEL TEYVOAOYIO YOPTMV KO EXOVENLEVTG
TPOYLATIKOTNTOG LE TPOTO UGTKO, AEITOVPYIKO KOl EVIVTOGLOKO.

3.2.3Vuforia ko Erovénpuévn Mpoypotnikotnra(AR)

H emavénuévn mpoypoatikomro (AugmentedReality — AR) eivoar g and Tig Mo eviummotokég
TEYVOLOYiES NG EMOYNS HOG, KaBdG pag divel T duvaTOTNTO VO, KOOVUE» TOV PVGIKO KOGUO YOp® Log
EUTAOVTICUEVO UE YNowKEg mAnpogopies. Ewoveg, Pivteo, tpiodidotata poviéla 1 amdd Keipevo
HUTopovV va TPoPAaiiovtol TOve G TPAyHOTIKG avtikeipeva 1| onueio tov mepiBaiiovtoc, apkel va
Kowrd&ovpe péca omd TV KAUEPO TOL KvnTtov 1 tov tablet pag. Avtd To pelypo yneuakod Kot
QLOIKOV GToyEiov tvar Tov KAvel TNV AR 1000 HOVAOIKT Kol EAKVGTIKY, €01KA OTav epapudletan
GTOV YMPO TOV TOVPLGLOD KoL TNG TOALTIOTIKNG Eevaynong.

Ia v avamtoén g epappoyng, ypnolonoinoa mv mhoteopue Vuforia, po amd tig mo yvooTég
Kol aE10mIoTEG TEYVOLOYIEG OTOV YMPO TNG EMOLENUEVNG TPAYLOTIKOTNTAG, 0101TEPO OTAV TPOKELTOL
yw image-based AR (pe markers). To Pocwd g mAgovékTnpa gival 6Tt avayvopilel ewoveg péoa
amo TNV KApEpa Kol TAve cg avtég TpoPfadlel mepieyopevo mov opilovpe gpeis. ‘Etot, pmopel kaveig
va "okavapel" Lo agica, £Vo TOUTEAAKL 1] Lol KAPTO, KOL VO ELQOVICTEL TAVD TNG Eva GYETIKO Piveo,
L @oToypapio 1 o cHVIOUN TEPLYPOPT).

H emioyn tg Vuforia éywve xuping yioo Adyovg a&lomiotiog Kot cuuPatdtnToc Ue TV TAATEOPUA
avamtoéng Unity. To yeyovog o0tt Aertovpyei ampdokonto o Android kon i0S, oaAdd wor Ot
vrootpilel dueco evomoinorn pe to Unity, pe €kove vao TNV TPOTIUNC® EVOVIL GAA®V ETIAOYGMV.
[Mopdiinia, vrootpilel t6co pe markers (imagetargets) 660 kot ywpic markers (surfacetracking,
planedetection), av kot omv mapodoa epyocio afomomdnke n wpod™ péEBHodoc — OMAadn M
AVAYVOPIGT) GLYKEKPYEVAOV EIKOVMV TOL £Y0VV GYeIOGTEL Yo Vo «EEKAEDDOVOLVY TTEPIEXOLEVO.

H Aoywn ftav amdn oAld omoteleopatikn: 0tov o ypnotng mAnclalel éva mpokabopicuévo onueio
EVOLOPEPOVTOS KO EVEPYOTOLEL TNV KAUEPO, KOAETOL Vo okavapel pio gwova (imagetarget) mov
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€yovpe Tomobetnoel 610 PUOKO TEPPAALOY. MOALG Yivel I avayvopior, epeavileTal otnv 086vn M
EMAEYLLEVT TANPOPOPIO, — EITE TPOKELTAUL Y10 PMTOYPOPia, EITE Y10 TEPLYpOPN, ElTE Y10 fivieo. Etot, n
gumepio yiveton {ovTovi Kol 0AANAETIOPUOTIKY, ApPOD 0 XPNOTNG 0V PAETEL aTAMG Evav yapt N éval
KOUUTTL, OAAG GUUUETEYEL EVEPYA GTIV OVAKAAVYT] TOL TEPIEYOUEVOD.

‘Eva onuovtikd otoyyeio g AR kot e1dwd g Vuforia, etvan 1 otobepdtnra kol 1 amwdd00T TOV
TEPIEYOUEVOL GTNV KAPEPA. AKOUN KL OV O XPTOTNG KOVVNGEL EAAPPADS TN GVOKELN 1 0ALGEEL OTTTIKN
yovia, 1 epapuoyn ocvveyiler va epepavilel cwotd v mAnpoeopio, yopic va "tpéuel" N va
amocvvrtoviletatl. Avto givor ToAd Pactkd otav Bélovue va Tposeépovpe o BTk gumepio o€ Evav
YPNOTI TOL OEV EXEL TEYVIKES YVDGELS, OTMG £VaG TOVPIGTOG N £VAG EXICKENTNG GE AVOLYTO YMDPO.

Avto mov pov dpece oty Vuforia nrav 6t 6ev yperdlovioy mepimAoko setups Yo Vo AELTOVPYNGEL
Méoa o6 to VuforiaEngine kot to VuforiaConfigurationPanel oty Unity, propodca va avefdocm to
imagetargets OV, VO TO. GLVOECM e SCripts Kol va eMALE® TL mepleyopevo Ba mpoPdAiietat.
[Mopdriinia, To cuoTNUA VTOGTNPILEL TNV TOTOBETNOT SPOPETIKAOV TOTWOV TEPIEYOUEVOV: OO ATTALC
€IKOVEG KO Y0, HEYPL animations 1 akOpo kot povtéra 3D.

‘Eva oxopo mAeovéKTNUO fTaV 1] SUVOTOTNTO EAEYYOL TNG EUmEPiOG amd TO ¥PNoTN. XT0 O1KO oL
project, o ypNotng pmopel va emhééet T BéAeL va del polig okavapel Eva onpeio: gite skova, gite
mepLypapn, €ite Pivreo. Avth 1 eveléia dev Ntav dedopévn, kot 1 Vuforia fondnoe onpovtikd oto va
TO EQPOPLOCH YMPIG TEPUTAOKEC.

I'evikotepa, n AR dev etvon omhd €va "dtokoounTikd" oToWElo NG EQOUPUOYNG, OAAG €va amd To
Bacwd yapaxmpiotikd g Méow g AR, 0 ypriotng dev mapatnpel amAdg TOV YOPO — GUUUETEXEL.
MoaBaiver pe tpomo Propotikd, "mailel" pe tov ydpo, ko dnuovpyel po gumepion mov OvpdTon
TEPIGGOTEPO. AVTOg elvan kol 0 Adyog mov 1M emavénuévn mpoaypoTikoéTTo anotedel TALov éva
gpyoieio mov ypnoonoteital gupémg, Oyl HOVO GTOV TOLPIGUO, OAAG KOl GtV ekmaidevor, v
OPYITEKTOVIKT), TNV TEXVN Kot TN Propnyovia.

Yvvoyilovtag, n teyvoroyia AR kot n mAateopuo Vuforia énaioav kabopiotikd poAo otnVv emttuyia
™G EQAPUOYNG. XAPTN GTNV EVKOALN EVOOUATMOONG, TN oTafepdTnTa Kot TIC duvatdtTeg dlayeipiong
TEPIEYOUEVOV, KATAPEPQ VO TPOCPEPM L0 EUTEIPIN TAOYNOTNG TOAD O SOPUCTIKT, {OVTOVY Kot
EAKLOTIKY Y10 TOV TEAKO YpnoT).

3.2.4GPS

To GPS (GlobalPositioningSystem) givol pio amd Tig mo Kpioyeg Te)voroyieg mov a&lomombnkay
oTNV €QOPUOYN MOV, a@oD OAN M AOYIKN Tng TAONYNOMNG Kol TNng &VEPYOMOmoMg TV onueiov
evopépovtog (POIs) Bacileton oty torobesia tov ypnotn. Xapn oto GPS, 1 epoppoyn «yvopilen
o0 oKPPOC PPICKETOL O YPNOTNG OTOV QUVOIKO YDPO KOl UTOPEL VO TOL EUPAVIGEL TIG KATAAANAES
TANPOPOPIEC TN CMGTN GTLYUT, OTUIOVPYDVTAG M0 SVVAUIKT KOl TPOCMTOTOMUEVN EUTEIPIOL.

H evoopdrwon tov GPS omv Unity, napdro mwov vrdpyovv apketd mapadeiypora kot PiAodnke,

dev Ntav 660 omAn eavtalopovy oty apyn. O kbplog Adyog tav o0tL T0 GPS «ayyilew mpocwmikd

dedopéva, dmiadn ™ {wvtavn tomobecia Tov ¥pNOTN, Kol EMOUEVOG YPEOLOTOV VO SUYEPIOTM UE

UEYAAN TTpocoyn To. dkoidpoto tpoécPacnc Enpene va peAetiom KaAd tog va tam doglo ypniong
10
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tonoBeciog, t6c0 péca amd ta settings g Android cuvokevng 660 Kol OO TO. permissions GTO
Unityproject, ka1 vo, fefaimbd 6Tt dha Aettovpyodv cmoTd TPV TEPAGH 6T POCIKN AOYIKT.

H vlomoinon anaitovce éva script Tov mopakoiovfovse cuveymg TV TpEYovoa BEGn Tov XpNoTh, o
oYéom UE TS YE®YPUPKEC ocuvtetayuéveg kabe POL Me Bdon avtd to ddopéva, 1 €QOPLOYN
VTOAOYI(E TNV OMOGTOCN GE TPUYUATIKO ¥POVO Kol OTOV 0T EMEQTE KAT® Oomd €vo Oplo —
ovykekpéva ta 10 pétpa — evepyomolovce tn duvatdtnta mpoPoArg meplexopévov. Ilpaxtikd,
epeaviiotav éva kovuni "AR" 610 Kdt® pépog e 086vng, To omoio WTOPOVGE VO TATAGEL O ¥PNGTNG
Yo vo, avoiget 1 kdpepa Ko v EEKIVIGEL 1] EUTELPIO. EMOVENLEVNS TPOLYLLATIKOTTOC.

Av16 10 €100 AgtTovpYiag, OTOL TO TEPLEYOUEVO «EEKAEDDVED UOVO OTOV TANGIALELS apKeTd, divel
uo. aicOnon e€epedivinong kot wayvidlod. Agv Tpoc@épetal OAN 1N TANPOPOPio omTd TV apyn, OALA
TOPOVGLALETOL OPYOVOUEVO KOl TN O®OTH OTyun, Oivovtag Tnv &viOmmon 7T®g O YPNoTNG
"avaxodortel" o wepPdAiov Tov.

To GPS dev Aetrtovpynoe POVO ®C UNYOVIGHOG EVEPYOTOINONG, CAAG Kol m¢g TuEida Yyio TAoynon,
aPOov 1 EPAPLOYT EVNUEPOVE dLapK®G TN BE0M ToL Ypotn otov xaptr. Etol, propovoe va 6l g oo
onpeio Ppioketon, mow POIs givarl KovTd Tov KoL Vo OPYOVOGEL T S1dPOUT TOL aviAoyo. Avth 1
Agrrovpyia NTav Wdaitepa ypon o€ eEMTEPIKOVG XDPOVG, OOV 1| akpifeia Tov GPS givar vymAn kot
TO TIEPIEYOLEVO UTOPOVGE Va evepyomotndel ympig kabvotépnon.

[I€po OpC amd TV TEXVIKN LAOMOINGM, OLTO MOV L€ EVTILIMGINCE TEPIOCOTEPO NTAV TO TTAOE 1
Teyvoroyia avt) dAAaEE TEAElG TOV TPOTO TOL avTIAopuPBdvesat pio. oA BOATO otV TOAY. ATO ekel
OV 0 YXAPTNG elvar amAdg éva otatikd epyaireio, pe v mpocdnkn tov GPS kot g AR teyvoroyiac,
petatpémetanr oe €va Loviavo, ddpactikd mepifariov. O ypriotng yiveton Hépog g eumelpiog,
kaBmg mepratdel ko PAENEL TO TEPLEYOUEVO VO EESUTAMVETOL YOP® TOV.

Avayvopilo BEfaia 0Tl VTGPYOLVY Kol TEPLOPICUOL, OTMC GE TEPLOYES UE KOKN O0PLPOPIKT] KAALYN 7
€ e0MTEPIKOVE YDpovg, 0mov 0 GPS ydvel v axpifeia tov. Iap' 6la avtd, yio T ¥pnom TOL
wpooplloTay 1 €QAPUOYN, ONAadN o€ eE®TEPIKA, avayvopico, onueia g mOANG énwc 0 Agukog
IMopyog ko 1 [TAateion Apiototélovg, N Asttovpyio fTav otadepn, akpiPng Kot AELTOVPYIKT.

Yvumepacpatikd, n xprorn tov GPS npocébece Paboc kot pealopd oty gumeipio Tov ypot. Xapn
G€ 0VTO, T0 cVOTNWO PTopovoe va "Katorofaivel" Toh Ppioketor 0 ¥pPNOTNG KOl Vo, TOV EUPavilel
GYETIKO TEPIEYOUEVO LE PVOGIKO TPOTO, YMPIg Vo xpelaleTorl o 1010¢ va kdvel Tepittéc evépyeies. Hrav
€vag Kpioyog Kpikog Tov cuvédese v teyvoloyia ™ AR pe mv kabnuepvn gumeipio Tov pLoIKOD
XDPOL.

3.2.5 IMpoctikn Inpsiov Evoweépovrog (Pointsofinterest —POIs)

Ta onueia evdpépoviog, yvmotd kot @¢ POIs (Points of Interest), amotelobv tov mupiva g
EUTELPIOG GE TOVPIOTIKEG KOl TOMTIOTIKES EQOPHOYES ETOVENUEVNG TTpary LaTikOTNToG. Efvan to onpeio
GTOV YGPTN TOL KKOLPAAOVY» TANPOPOPIN: IGTOPIKY|, TOMTIGTIKY], APYITEKTOVIKN 1 OTAMS TPOKTIKY.
Xopig v dmapén tovg, pio epappoyn AR avtod tov timov dev Ba gixe Adyo vmoapéng, agov dev Oa
VINPYE TEPLEXOUEVO VO TAPOVGLUGTEL.
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Kepdiawo 3

¥t0 mhaiclo g epappoyng pov, ta POIs Agtovpyodv wg ynoewokéc otdoelg Eevaynong. Eivoau
tomofetnuéva 6g YapakTNPIOTIKA onueio g Oscoaiovikng omwg o Agvkog IMoupyog, n [Mhateio
Apiototéhovg 1 1 Kopdpa, Kot oxedidotnKoy MOTE Vo, EVEPYOTOL0HV TATPOPOPLOKD TEPIEXOLEVO OTAV
0 ypnomg minoldlel. Avtd to TEPLEXOUEVO UTOPEL VO €IVOL [10. GUVTOUT TEPLYPAPT, MO TOALA
QeoToYpopio | akdpa Kot Eva oyeTiko Bivieo, Ol Tpocapuocuéva, yio va epeaviCovtal péca amd Ty
KAUEPO TNG CLUCKEVNG LECH EMAVENLEVIC TPUYLLATIKOTITOC.

o va viomomBel ovtd, mpodta €ywve cvihoyr] ko Kotoypoen tov POIs. I'o xdBe onpeio,
Kotoyopinkay ot axpPeic yewypapkés ovvietayuéves (latitude won longitude), xkabdg ko T0
nepieydpuevo mov Bo to cuvvodevel (tithog, meptypoen, €wodva 1 video). Ot mAnpopopieg ovTEG
ouvoénKay e v epappoyn kot aodnkedmmray mote vo eivan draBéoyieg offline, mpokeyévov va
Aertovpyel Kot ympig cuveyn cHvOEs 6T0 S10diKTLO.

H evepyomoinon tewv onueiov Baciomie otov cuvdvacud GPS kot AR. Otav o ypriomg mincidlet
éva POIL, n epappoyn eléyyer v andotaon kot ov Ppioketon evtog 10 pétpwv, sueoviletor otnv
006vn éva kovumi AR oto k@t péPOc TG SlEmMaPnS. AV 0 YPNOTNG TO TOTHGEL, EVEPYOMOLEITAL 1)
Kapepo Ko {nteital amd Tov ypNoTn vo oKovapsl Eva imagetarget mov €YOVLHE GYESLICEL Yo TO
OLYKEKPUEVO ornuegio. MOMg avayvmplotel 1 eikéva, TpoPdiietal otny 006vn 10 avTioToryo LVAIKO:
glte meprypan, gite ewdva, gite fivieo, aviloya Le TV ETIAOYT TOV.

Avt 1 61001KaGi0, GYESAOTIKE Yo Vo €ivarl 660 TO duvaTdV Mo PLoIKN Kot oA, O ypnotng dev
yperaletan va avolntoet 1 vo Thonyndel mepinioka péoa o pevov. Apkel vo Ppioketal 610 6OGTO
oNUElo, Vo GTPEWYEL TO KIVITO TOV Kol Vo «EEKAEIOMOE TNV TANPOQOPIn TOL Eivol GLUVOEIEUEVT LE TO
nepPdAiov tov. ‘Etol, 1o k@Be POI dev eivor amimg €va Kovumi 1 Uio KOToyOpnon, oAAG pio
S0 PACTIKT EUTEPIQ TTOL KOVAIVETALY TN GTIYLI| TOV TPEMEL.

H onuwovpyio avtdv tov onueiov elye ko teyvikég amottioels. Enpene va opiotel ndg Oa
avTioTolyifovTal 01 GUVTETOYUEVES GTOV TPIGOACTOTO XGPTN, TG O evtomilovtal Ta imagetargets Kot
g Ba dayepiletar to Ul avdroya pe v andotacn tov ypnotn. Méosa and t Unity, Katdeepa va
GUVOEGM OANL TO TOPOTAV®, TIAYVOVTOC £V cOoTNUO TTOL EAEYYEL o€ KGDE frame T Oéom ToL YpPrioT
Kot «&umvaey 1o avdioyo POI otav ypealetot.

O tedikog otdyog NTov va dnpiovpyndel o ohokAnpopévn kot Kadniotiky eunepio tepuynons. Ta
POIs dev elvar amimg otatikd onupeio otov Yaptn, OAAL SOPOCTIKG OMueio ovopopdc Tov
gumAovtiCouv ™V TpaypoTikoTTe. Méow autdv, o xpnotg yvopilel koAdtepa tov ympo, padaivel
1oTopio Kol TANPoPOpieg Le TPOTO AUESO Kot Oyl Papetd, kol ViDOeEL OTL CUUUETEXEL EVEPYA OE LU
Eevaynon Ty uévn Y1, cuTov.

Ye enopevo Papata, to POIs pmopodv va gumAovTicTOUV OKOMHO TEPIGGOTEPO: WE SUVATOTNTO
Babuoioyiag, TposOHnkn Nyov, vIooTNPIEN TOALDY YA®GG®V 1| duvaTotnTe KaBodynong and onueio
o¢ onueio. Ouwg akdpo Ko 6t PACIK) TOVG LOPEY], ATOdElYONKAV TO TO OVGICTIKO GTOLYEID TNG
EQOPUOYNG, 0aeOL €lval avTol Ol «kOUPo» TOL SIVOLV TPAYHATIKO VONUO OTNV EXOVENUEVN
TPAYLOTIKOTNTO LECO GTOV AGTIKO 16TO.
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Teyvohoyieg YAomoinong Xvothpatog

3.3Emiloyog

H emioyn tov te)voloyidv mov ypnoiponombnkay oty Topodco epapuoyn 6ev NTov Tuyaic, oALd
OTOTELECILO SIEPEVYNOTG TV OVOYK®MV TOL £PYoV Kol Tng emfupiog yo dnuovpyic pog cuyypoving,
OAOKANPOUEVTG KO ETEKTACIUNG eumelpiag Yo tov ypnotn. Kdébe pio omd tig mloatedpueg mov
a&lomomOnkay, KaAOITEL Evay KPioio AEovo TG EQOPIOYNG, TOGO GE TEXVIKO 000 KOl GE AEITOVPYIKO
eminedo.

H Unity amotéleoe tov mupfivo ovamtuéng e epapuroyne, TposeEPOVTIC EVo EVEMKTO KOl 16(LPO
nepBariov yio. T dnuovpyia dwadpactikod mepieyouévov. H evompdtoon epyaisiov ommg  Vuforia
Yoo MV emavénuévn TPOYUOTIKOTNTO, KATECTNOE EQIKT TNV OpESN GOVOEST TOL YNELOKOD
TEPIEYOUEVOD UE TOV TPAYLATIKO KOGUO, LEGM TNG OVOYVAPIONG EKOVOV 6TO GUGIKO TtepiBaiiov. H
emhoyn tov Vuforia éywve wvpiog AOy®m g otabepdntog, TG KOANG TEKUNPI®ONG Kol TG
GUUPATOTNTAG TOV e KIVNTEG GUGKEVEG,.

O Cesium kot ot d10dpaoTikol yapteg EmonEov KOTOAVTIKO POAO OTNV YEMYPOPIKY OMEKOVIGT) TOV
¥PNoT Kot Tov onueiov evolapépovioc. H evoopdtmon tpiodidotatov Yoptav gvioyvoe v
aicOnon mpocavatolopoy kol £6woe ot xpnom M aiclnon mpaypotikov mepPaiiovrog. H
ovvdeon pe 1o GPS katéotnoe ekt T dUVOIKY TopokoAovOnon g BEong Tov ¥pNoTn KoL TV
EVEPYOTOINGT TEPLEYOUEVOL LLE BACT) TNV TPOYUATIKT TOL TOTODEGTa.

Ta, onueia evolapépovtog ftav M kapdid g eunepioc. H é&umvn a&lomoinon tovg 6e cuvovacud e
70 AR TpOGQEPE GTOV YPNOTN U0 EAKVOTIKN LOPOT] TANPOQOpNoNG, N onoio, dgv meploptldToV oe
amAd Keipevo, OAAG eumlovtiotnke pe €KOveg, Pivieo kor mEPLypaen, OnUovPY®VTAG Eval
moAvd1doTaTo TEPPAAAOV OAANAETIOpACTC.

H cuvépyeia AV aT@V TV TEXVOLOYIDV EiYE MG AMOTEAEGILO TNV DAOTOINGT LG EQPOPUOYNE TTOV
YEQLPMVEL TO YOoUa HETOED YNOKNG Kot QUOIKAG Ttpayratikottas. H epopuoyn dev Asttovpyet
ATADC G EVOC YOPTNG N £vag 00MYOC, OAAG OC Evag YNeakOg cuvodog Teptiynong, mov alonotel
GUYYPOVO UEGN Y10 VO LETAPEPEL TAPOPOPIQ. LLE TPOTO KATAVONTO, EVIVIMGLOKS KOl AEITOVPYIKO.

EmimAéov, m emtloyn teyvoloylidv mov £xouv VIOGTAPIEN, GLVEYN OVATTLEN Kot UEYAAN KOWOTNHTA
ypnotov (6nwg to Unity 1 to Cesium) doc@oarilel T dvuvatdtnto enéktoong Kot PeAtioong g
EPOPLLOYNG OTO LEAAOV, KAOIGTOVTOG TNV LOKPOTPOBes Lo frdoin.

ZUVoMKd, 1 TEYVOAOYIKN KATEHOVVOT NG EPYOCING QTG OEV TTEPLOPIOTNKE GTNV GMAN VAOTOINOT

UG EPAPUOYNG, OAAG amédelie mmg 1 KATdAANAN ovvbeon epydAeimv Kol TEYVOAOYIDY WITOPEl va
OMUOLPYNOEL KOVOTOUEG AVGELS LE OLCLUCTIKT TPOoTIBEUEV o&ia Y1o TOV PN oT.
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Kepdiao 4

Kepdrarodo:Kvkrhog Zmng s E@appoyig
4.1 Evcoyoy

H xatavénon tov tpoémov pe tov omoio Aeitovpyel 1 €paproyn amd Tn GTLYUN TOL TNV Ovoiyel o
XPNOTNG KEYXPL TNV oAokANpwon TG epnelpiog AR, givon foaocikd otoryeio Yo v TANpN amotdnwon
™¢ Aertovpykdtég e O xvxhog Lome e epappoyns teprthapfavel OAa ta otédlo Yprions, omd
TNV eKKivnomn Kol Tov EAeyY0 SIKAIMUAT®V, HEYPL TNV TAONYNOT GTOVG YAPTEC KOl TNV EVEPYOTOINGN
TOV TTEPIEYOUEVOD EMAVENUEVIC TPOYLLOTIKOTITOC.

H dopn etvor oA, oAl peretnpévn, €161 MGTE 0 XPNOTNG VO UV XPEELETOL TEXVIKEG YVAGCELS Yl VOl
TN YPNOOTOMGEL. XTOYO0G NTOV VoL LILAPYEL GUESN KOATAVONGT KAl QUGIKN pon, Y®PIiG TepimhoKa
UEVOD M TEPITTEG TANPOPOPIES.

4.2 Exkivnon ¢ €@appoyns Kot £AEYY0S UOELDV

Me 1o dvorypa TG EPOPUOYNG, TPAYLOTOTOEITOL Evag apykog EAEYXOC Yo To POCTKE duCoudpoTa
Aettovpyiag:

e IIpdcPacn oy Tpéyovca tomobesio pécm GPS
e IIpocPacn oty kduepa NG CLOKELVTG Yo TN Xpnon AR

Av dgv €youv 101 d00¢i, 1 epappoyn {ntd v £YKpion TOL ¥PNOTN UE EVYEVIKA Kot EXEENYNULATIKA
unvopata. Avti 1 edon eivor amapaitn Yo vo SI0cQOAIGTEL 1] GOGTY| AELTOLPYI TNG EPAPLOYNG Kot
1 TPOGTAGIN TV TPOCHTIKAOV OEGOUEVAV.

4.3 IlIpofoir] yaptn Kor Svvapik Tronynon

A@ov yivel n amodoyn, eppaviCeton 1 Kupla 006vN TG EPAPHOYNS, TOL TEPTAAUPBAVEL YNOLaKO YEpTN
g meployng Ko dgiktn (mvéla) mov avtiotoryel otnv Tpérovcsa BEon tov ypnom. Avtdg o deiktng
UETOKIVEITOL OE TPAYUATIKO POV, KAB®DS 0 Yp1oTNG KIVEITOL.

Xmyv mhve apiotepr] mAevpd TG oBovng sueoavifetor pon Alota pe Olo ta Swbéoio onueia
evolapépovtog (POIs), ota onoia pumopei va kotevBuvoei:

e Aevkdc [Mopyog

e Ayida tov ['oiepiov (Kapdpa)

e [Thateia Apiototédovg (imagetarget: Ayaipo Ehevbepiov Bevilédhov)

e Apiototédeio [Movemompio O@scocarovikng (imagetarget: ®1Aocopikn Zyoin)
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Kvxhog Zong Tng Epopupoyng

Q Agvkog Mopyog

Q Aylda tov Faiepiov

Q Faculty of
Philosophy, AUTH

Q Statue of Eleftherios
Venizelos

Ewova 4.1-Apyucny 006vn pe xaptn, 0éon ypnotn ko Aioto POIs

O ypNonG umopel vo TEPTATNGEL TPOG 0molodNTote amd avtd tao onpeio. H epappoyn mapakoiovdel
m Béom tov o€ TPAYUATIKO ¥POVO Kol LOAMG TANGIIcEL £vo oneio oe andotaon pKpotepn twv 10
péTpwv, T0TE EUPavIfeTal 6TO KAT® LEPOG TG 006vVNG Hiat KAPTO Le TOoV TITAO TOL omMueiov Kot éva
npdcwvo kovpni “AR”.
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Kepdioo 4

Q Agukog Mopyog

@ Aylda tou Marepion

o Faculty of
Philosophy, AUTH

Q Statue of Eleftherios
Venizelos

Agvk6g MNopyog

@cemim o -

Ewéva 4.2- Epgdvion xooumiov “AR” 6tav o ypotg Ppicketar viog 10 pétpav

4.4 TIpofoi] xapTn Ko SLVANIKI] TAONY|6N

Ortav o ypriotg matoet To kovpmi “AR”, gvepyomotgiton 1 Kapepa TG CLGKELNG TOV, dIVOVTAS TOL TN
SuvaTOTNTA VO ¥PNCYLOTOMGEL TN Agttovpyia emavénuévng mpaypotikotrag. H epappoyn mepyével
and Tov ¥PNoTN va 6ToXEVGEL éva. GUYKEKPIUEVO Imagetarget, onladn pia otobepn eikdva mov €xet
OPIOTEL OO TNV apy1| KoL EVEPYOTOIEL TNV ELGAVICT] TOV YNOLOKOD TEPIEYOUEVOV.

A&ilel vo onpeiobel 6TL o€ OAd Ta onuEin eVOIPEPOVTOG YpNoIpoTotEital To 010 imagetarget, Kot
aVTO TOL SLOPEPEL glvar 1) Tomobecial 6TV Omoio 0 ¥PNOTNG TPENEL VA PPICKETAL KL VOL TO EVIOTICEL

e Xtov Aevkod [Topyo, o ypotg KaAEiTOL Vo 0TOXEDOEL TNV TPOKOOOPIoUEV EIKOVA, 1) OOl £)EL
tonofetnOel kovtd oTo pvnueio.

o Xmv [Mateio Apiototéhovg, 1 101 ewova Ppioketan Kovtd N Tdve oto dyaipo tov Edgvbepiov
Beviléhov.

e 210 Aprototéreto [avemotiuo, n ewdva evtomiletar otov ¥dpo g PhocoIKg Xy 0ANS.
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Kvxrog Zong Tng Eeopuoyng

Ewcova 4.3- To 6tabepd image target mov ¥pnoILOTOLEITOL Y10 TV EvEPYOTOinom tov AR
TEPLEYOUEVOL

MOMC M €QOpUOYN OVOYVOPIGEL EMTVYDG TV €KOVA, TOTE gpeaviletal oty 086vn T0 oYETIKO
TEPLEYOLEVO e TO onueio mov €xel emheyel. O ypnotg €xel otn 5140e01| TOL TPES EMAOYEG LEC®
KOLUTL®V, Y10 VoL OEL:

e  Mia ewdva GYETIKN e TO oNEio,
e Evafivteo pikpng dudpkelog,
e Mia weptypa@r| LE KEUEVO.

H petédfoon amd ™ pio emthoyn oty GAAN yivetol OAG, TOTMOVTOG TO GVTIGTOL(O KOLUTLE 7OV
Bpiokovtar oto kGt pUépog TG 08o6vNG. Me avtd Tov TPOMO, 0 YPNOTNG UIopel va e&epeuvioel TO
TEPIEYOUEVO e TOV PLOUO KOl TOV TPOTO TOV TPOTIUG, EMAEyovTag TL BEAEL vo pnabel Tpota M av
emOuEl va EMGTPEYEL GTOVG YAPTEC.
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Kepdiao 4

A€LKOC MLPyOC

O Aeukog MOpyOC gival TO TIO avayvwpIioIuo
pvNnueio NG @E00OAOVIKNG KAl XTIOTNKE TIIOAVOV
oV 150 a1wva armmoé toug
OBwpavoug, TIaVW o€ TIOAAIOTEPT BulavTIva 1)
@POYKIKG OXUPWHATIKG EPYO. ATIOTEAOVCE PEPOG
NG TapabaAdoaiog oXVPWaoNg
TNG TIOANG KOl XPNO1LOTIOINBNKE SIOXPOVIKA WG
@POLPIO, GUAAKI) KOl TOTIOG EKTEAETEWY. TO
OnNMHEPIVO TOL Gvopa TIPONABE aTtO
Tov 190 aiwva, Otav 0oRECTWONKE WG
OLHBOAIKN «KGBapon» TOL IPATORAHEVOL
TAPEABOVTOG Tov. Me LYOG TiepiTtou 33 PETpa,
0 TIOPYOC TIPOCPEPEL TIAVOPUHIKY) BEa Kal
@INo&evei €kBean yia tnv 10Topia NG
Oe0oONOVIKNG. ZAUEPT OTIOTEAET Eval
ONMOVTIKO I0TOPIKO Kal TIOAITIOTIKO UMPBOAO TNG
TTOANG.

oo e T ]

Ewova 4.4- TTapovcioon Tepleyolévon ETaVENUEVIC TPAYILOTIKOTNTOG UE ETIAOYEG EIKOVOC, Pivteo
KOl TTEPTY POUPNS

4.5 Emotpo@n 6Ttov YapT KOl 6TV TAON YN 01

Metd v olokAnpwon ¢ eumeipiog AR, o ypiotng €xet T duvaTOTNTA VO EMICTPEYEL GTNV TPOPOAN
Tov X&pTn. Avtd yiveton pe €vo omAd Tdrnpo oto Kovuri “Map”, To onoio Ppicketon Tavto Sobécio
070 Katw de&l pépog g 006vNG, oxopa Kot kotd v TpoPoir Tov AR mepieyopévov. Me avtdv tov
TpOTO, N TAONYNOT GTNV EPOAPLOYN YIVETOL IO EVEAIKTY, dIVOVTOG TN dVVATOTNTA GTOV YPNOTN Va
aArdgel onpeio, va petafel o€ véo POI 1 va mepmyn0et Eava o€ 6,T1 TOV evO10pEPEL.

H Aetrovpyio avtn glvar onuovtikn, yori oev "khewdavel" tov ypnotn péoa otv AR eumepia, adld

TOV EMITPEMEL VO, EMAEYEL TOV pLOUO KoL TN dwdpour] Tov péca oty moAn. H sunepio mapapével
KOO YOOLEVT] AAAG OYL TEPLOPLOTIKN.
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Kvxrog Zong Tng Eeopuoyng

A€LKOC MOPYOC

O Agukag Mopyoc elvan To IO avayvwpicipo
Kvnueio ¢ ©@eooaMoviKng Kol XTIOTNKE TIBavoy
Tov 150 tiva Ao Toug
OBwpavolc, Tave ae TIoAaldTepa BulovTivd n
PPOYKIKE OXUPWNATIKE £pya. ATIOTEAODTE LEPOG
¢ mapaBaidooiag oxbpwaong
NG TIOANG Kol XPNGIHOTIOIBIKE SITXPOVIKA (G
@poUpIo, PUACKT) KOl TOTIOG EKTEAETEWY. TO
OTUEPIVO TOU OVOPO TIPONABE armo
Tov 190 alwva, 0tav aoRecTwinKE wg
GUUPBOAIKN «KGBUpo» TOU QlPATORapUEVOU
TapeABovToC Tov. Me bog Tiepitou 33 PETPY,
o TOpyog TIPOCYEPEL TIAVOPAHIKN BEa Kal
@hoEgvel EKBeaN Yo TNV I0TOpIa TN,
Beogahovikng. ZUspo aTmoteAe va
OTHOVTIKO IOTOPIKO Kal TIOATIOTIKO oUPBoAo e
TIOANC.

Ewoéva 4.5- Kovumi entotpo@ng atov ¥apt Katd tnv TpoBoin eravénuévng TpoyaTikOTNToC

4.6 TeppoaTiopnog g €Qappoyms

H €£0d0g and v epappoyn yiveton pe kKAoowkd tpomo, 6nwg o€ kébe epapproyn Android, gite péow
TOL KOLUTIOD EMIGTPOPNG TNG GUOKEVNG, €ite e swipeup amd to taskmanager. Qotdoo, KOTH TOV
TEPLOTICHO, T EPOPLOYN OloKOTTEL Aueso TV TpocsPacn oto GPS kot v kdpepa yio Adyovg
1W01OTIKOTNTOS Kol dtayeiplong evépyelag,.

Avto eEao@olilel 6TL deV TOPOUUEVOLV EVEPYEG AEITOVPYIES GTO TAPUCKNVIO, TPOGPEPOVTAS LU0 OLLOAN
£€€0d0 amd Vv gumepio yopig va emifopiveTor N cuokevn 1 vo Tapafiriloviol TPoc®TIKE ded0UEVAL.
Emiong, og kdBe emavekkivnon, o ypots KaAgitol ek vEou vo amodeyfel ta amapaitnTo dtkotdpoTo,
So@orifovtag £T61 TN S10pAVELD KOL TOV EAEYYO.

4.7 Enilhoyog
O wvKhog LomMg TG epoployns oxedtdotnKke £101 MoTE VoL VTooTnPilet Lo eumelpion amAn, EIAKY Kot
Aertovpyikn. Amo Vv €l60d0 GTOV YOPTN KOl TNV E€TAOYN ONUEIOL, HEYPL TNV EVEPYOTOINGT TNG

EMOVENUEVIG TTPAYUATIKOTNTOG KOl TNV EMCTPOQPY] oTnv mAonynor, kdébe Pruo €xsl okeptel pe
YVOLOVO, TNV CUEGOTNTO KOL TNV EVYPNOTIOL.
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Kepdiao 4

H teyvoloyio Aettovpyel 6TO TOPOOKNVIO LE TETOWO TPOTO OGTE VO, PNV PTodilel dAAG vo vtootnpilet
™V TEPUIYNOT. XTOY0G OEV NTOV VO EVIVTMOCIAGEL POVO OTTIKA, OAAG VO TPOCQOEPEL TPOYLOTIKN
YPNOUOTNTO OE POITNTES, EMOKENTEG KAl OGOVE EMBVUOVV Vo €EEpELVIIGOVY TV TOAN LE Evav VEO,
710 100 POGTIKO TPOTO.

H eumeipio oAOKANPOVETOL PLGTKA, APTVOVTOG GTOV ¥pNoT TNV aicOnomn ot "éuabe" v moAn ue tov
d1k6 Tov pulpod, Gyt 611 Tov "KabodNynoe" anAdg Lo EQAPULOYY.
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Kegpdiao So: Tekpunpioon Kodwka
5.1 Ewayoyn oto Doxygen

Kotd v avémtoén evog épyov mov Poociletor oe mOAAG scripts Kot OAANAemOpAoels HETASD
SapopeTik®dv otoryeimv, givar ToAD g0kolo va xabel N GLVOAIKNY €WKOVA TG APYLITEKTOVIKTG | VL UV
glvan kaTovonTo Tt KAvel Kabe koppdtt Tov kddiko. ['a avutdv tov Aoyo, 1 tekunpioon wailel kopPfud
POAO Oyl HUOVO Yo TNV KOADTEPT) GLVTNPNGON TOL £pYOL GTO WEAAOV, OAAG Kol Yoo TV 10 TV
KOTOVONGT TOV GUOTAATOG Omd TPitovg (1 Kol omd ToV id10 TOV TPOYPAUUATIOT], O LETAYEVEGTEPT
oaon).

["o ) ovykexpévn epapuoyn, ypnoyonomdnke to Doxygen, éva moAd 16yvpd epyareio avTOLOTNG
TOPOYWYNG TEKUNPIOOTG 0o GYOAN GTOV TTNY0io KDdKo. MEG® TV KOTAAANA®Y annotations Kot TG
a&lomoinong g yAwooag ofuavong tov Doxygen, sival duvatdv va dnmuovpyndel po mAipog
dopunuévn tekunpioon og popery HTML, n omoia meptropfavet:

o Ileprypaen kdBe KAdoNG KOl LEADV TNG

o Alypaupata cuoyeTicE®V Kal 1epapyiog

o Avapopég xpnong Kot oxécewv HeTall TV scripts

o Yuveymg evnueP®UEVT TeKunpimon kKabmg efeliooeTal 0 KMOKOGC

H dwdwkaocio Eexivnoe [l TOV GYOMAGUO TOV GMUOVTIKOV TUNHAT®OV TOL project ypnoiLoroidvTog
€101k ovvtaén (6mwg ///, @brief, @param, k.Ax.). Xt cuvéyeld, LEC® TG EQOpLOYNG Tov Doxygen
kow pe T Porbe tov epyodreiov Graphviz, dnmupovpyndnkav oavtopote opyxeic HTML mov
TOPOLGIALOVV OAEG TIC OTTAPAITTEG TANPOPOPIEC Y10 TOV KMIIKA, LLE EVOVAYVOGTO TPOTO.

H xevtpucr oerida g tekunpioong (index.html) mepilapBdver Aiota pe oleg Tic KAdoelS, 1epapyies,

pnebodovg kan daypdppata cvvepyooiog peta&d tov scripts. H mionynon etvon omdn kou dueon,
TPOCOEPOVTOG GTOV YPNOTN MK TANPN KOV TOL EPYOVL YOPIC Vo ypeldleTal Vo avaTpEYEL GTOV

KOIUCOL Y POLLUN =Y POLUUT.

[Mopaxdto TopatiBeTonr £vo eVOEIKTIKO GTIYIOTUTO and TNV 0PIk GEAIDA TG TEKUNPImONG:
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AR Tourism

MainPage  Classes

L1ass LISt
AR_Tourism

Here are the classes, structs, unions and interfaces with brief descriptions:

[detail level 12]
(@ ARUI The ARUI Ir manages user interface inf pecific to the AR experience. In particular, it handles the functionality of the Map button, allowing users to ext the AR scene and return to the main map or
‘overview. This script demonstrates how to connect Ul elements to application logic. enabling seamless transitions between AR and non-AR views in tourism or navigation apps
B¢ The C; Beh is responsible for dynamically positioning and orienting the main camera in relafion to the CesiumGlobeAnchor. This script ensures that the camera maintains a consistent height above

(@ GameManager

the anchor's position and is oriented to look directly down at the anchor. Such functionality is essential in AR and mapping applications where the camera must follow or focus on 2 spedific geospatial location, providing users
with an intuitive and context-aware view of the virtual environment

Singleton MonoBehaviour that acts as the central controller for the application's global state and logic. It manages references to key components such s the CesiumGlobeAnchor (for geospatial AR placement), the current GPS
coordinates, the collection of places of interest, and Ul elements, The GameManager is responsible for orchestrating prowimity checks between the user's lozation and stored places, updating Ul elements, handling scene
transitions, and synchronizing geocoded data. This class demonstrates best practices for centralized state management in Unity-based AR tourism applications, enabling modularity and scalability

(@ GeocodeResult

[@ GPSLocation

(@ PlaceOfinterest

[B PlaceOfinterestUl

(@ PlacesOfinterest

[@ PlacesOfinterestEditor

(@ SerializationWrapper< T >

(@ VuforiaManager

This MonoBeh provides geocoding functionality. allewing the application to convert a human-readable address siring into precise geographic coordinates (latitude and longitude) using the OpenStreethap Nominatim
APl It is designed to be used both at runtime and in the Unity Editor for data entry and validation. The script demonstrates how to perform asynchronous web requests, parse JSON responses, and integrate third-party
geocoding services info Unity

Represents a single geocoding result returned by the Nominatim API. Each result contains latitude and longitude as strings. which are parsed into floats for use in the application

This MonoBeh: is responsible for accessing the device's GPS hardware and retrieving the current geographic coordinates (lafitude and longitude). It requests location permissions at runtime (especially on Android). starts

the location service, and continuously updates the coordinates. The script also synchronizes the retrieved GPS data with the enabling location-based logic such as proximity detection and AR confent placement.
This component s essential for any AR application that relies on real-world positioning, such as tourism guides or location-based games.
A serializable data class that encapsulates all refevant information about a single place of interest. This class is intendzd to represent real-world locations in AR tourism or mapping applications, providing both geospatial

coordinates and descriptive metadata for each location. Each instance can be stored in 2 "PlacesOfinterest” ScriptableObject and referenced at runtime

A Unity ScriptableObject that serves as a persistent data container for 2 collection of places of interest, This class is designed to be used as a centralized database for storing and managing mulfiple “PlaceOfinterest” entries,
which represent real-world locations with associated metadata such as name, description, address, coordinates, and an icon. The ScriptableObject can be edited in the Unity Editor and referenced by other scripts at runtime,
enabling efficient data-driven workfiows for location-based AR or tourism applications

Custom Unity Editor inspector for the "PlacesOfinterest” ScriptableObject. This editor extension provides 2 user-friendly interface within the Unity Editor for managing a collection of places of interest. It allows designers and
developers to add, edit, remove, and search for places directly from the Inspector window, The editor supperts editing all properties of each place, incuding name, description, address, latitude, longitude, height, and an
‘associated icon. This tool streamlines the workflow for content creation and data management in location-based AR applications

This ManoBehaviour manages the interaction between Vuforia image targets and the application’s UL it listens for Vuforia target detection and loss events. and controls the visibility of a Ul panel that displays information about
the detected target. The script demonstrates how to bridge AR tracking events with user interface elements, which is a common requirement in AR tourism and educational apps

This MonoBeh: arts 25 an event dispatcher for Vufona target status changes. it listens for changes in the tracking status of Vuforiz ObserverBehaviours (such as Image Targets or Mode! Targets) and exposes these changes
s C# events that other scripts can subscribe to. This enables decoupled and modular handling of AR target detection, loss, and updates, which is essential for building interactive AR experiences where Ul or logic must respond
to target visibility

Genatedy 08} 1140

Ewucova 5.1- TTapovsidlel v apyikn ceAida ¢ Tekpnpioong, 6ov mapatifeviot ot Kupleg KAUGELG
Tov project poli e GUVORTIKEG TEPLYPOUPES TOV POADY TOVG

5.2 Opyavoon tov Project

‘Eva. o6 100 Tp®TO KO O OTUOVTIKG PHLOTo GTV avanTtuén Tng EPoproyng NTAV Vo, OpYovmOe®

omaotd To apyeia ko ta scripts 6to Unity, MGTE TO project vo Topopeivel St epiolo 060 PLEYAA®MVE.

Xe aut) Vv evoémro Tapovoldl® TG eivor dounpévo to project, mola givar To Pacikd Tov

components Kot TMg OA0 aLTE GLVEPYALOVTOL.

5.2.1 Aopn) Paxérov

H doun mov axorovdnnke dev eivar moAvmAokn, aAAd eivor apketd mpaktiki. Oko To scripts Tng

£QPaPLOYNG TomobeTHONKAV GUYKEVTPOUEVO s 6ToV Pdkelo ASSets/Scripts, ywpic dwuympioud oe
vroeakélovg avd Asttovpyia (60mwg AR, GPS, Ul k.Ax.).

Avto €ywve eokepuéva, €0OIKE OTO TPOTO OTAON, OVOTTLENG, Y VO UTop® vo, PAET® Kol v

ene&epyalopan o 0KOAN OA TaL sCripts, YOPIG Vo LTIV 6€ VITOPAKEAOVS KOl VA Yve ypovo.
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gaed

cripts

Ewova 5.2- Screenshot tovpakélov Assets/Scripts oto Unity Editor
Onwg eaivetal, o pdielog mepiEyel OAQ Ta Pacikd apyeia TNG EQAPUOYNG:

e GameManager.cs: To «kévtpo eAéyyov» TG €papuoyns Xvvtoviler ta mavta: GPS, onueia
EVOLOPEPOVTOG, OALOYEC GKIVOV, KATAGTAGELC.

e GPSLocation.cs: Evtormiel kot evnuepavel cuveymc ™ 0éon tov ypnotn, pe ypron tov GPS ¢
GLOKEVTG.

e (CameraManager.cs: PvOuiler ™ 0éon wor v kotevbBuvon g kdpepag pe Pdon TIg
ouvvtetaypéveg Tov xpnotn (xpnon Cesium).

e ARULcs: Awyepileton to mepifdirov ypriom otav gvepyonoteital 1o AR mepieydpevo.

o VuforiaManager.cs& VuforiaTargetEvents.cs: Xepilovtor v 7texvoroyin Vuforia xor v
EUEAVIOT TV imagetargets.

e GeocodeAddress.cs: Av petappalelg po dievbovon (my. «Agvkog [Mopyog») oe yewypapucés
GUVTETAYUEVES, OVTO TO Script To Kavel pe xprion OpenStreetMap.

e PlaceOfinterest.cs&PlacesOfinterest.cs: To mpdto eivar éva poviéro yia éva POI, v to dedtepo
eivan éva ScriptableObject mov mepigyert 6o ta POIs g epoppoyng — ocav pukpn «Pdon
dedopévavy og Lopen asset.

H andémta avthg ¢ doung pov £0maoe eveMéia Kot TaydTNTa, E01KA GTO TPADTO GTAIN TOV ENPETE
GUVEYMG VO TPOGHET®, Vo doKIAL® Kot vo oAAGLw TpdypaTo.

5.2.2 Iepopyio Khacewv (a6 To Doxygen)
Mo vo koTovonoovue KaAVTEPA TN GYECT] TOV KAACEWOV UETOED TOLG, YPNOWONTOINcH T0 gpyaieio

Doxygen, 1o omoio dnpovpyet autopata Eva didypappo KAnpovoukottag kol eaptmoewy. 'Etot,
glvar eDKOAO Vo O€1G TL ETEKTEIVEL TL, Kot TTOLo Scripts eEaptmvTal amd AL,
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Project
Classes
Class List

Class Hierarchy

Class Index Go to the textual class hierarchy
Class Hierarchy

Class Members N X ;
= Editar PlacesOfinterestEditor
iles ]

GeocodeAddress GeocodeResult |

ARLI |
Camerahlanager
GHSLocation
GarmeManager |
GeocodeAddress

FlaceUtinterestU|

Ionobehay iour

[l

“uforiaManager

[ “uforiaTargetEv ents

PlaceOfinterest
ScriptableObject PlacesOfinterest

| SerializationWrapper< T = |

Ewova 5.3- Screenshot and 1o d1dypapio iepapyiog kAdoewv tov Doxygen

310 ddypopto. eaiveTol Tog oyedov OAec ot Pooikéc kKhdoelg (GameManager, ARUI, GPSLocation,
CameraManager, VuforiaManager k.Am.) xAnpovopodv omd to MonoBehaviour, 6mmg eivon
avopevopevo oto Unity. Amo v GAAn, to PlaceOfinterest eivon pio omAr Serializable kidon mov
neprypaoel éva POL, eved 1o PlacesOfinterest eivon ScriptableObject kot Aettovpyel wg repository
dedopévaov.

5.2.3 Avayvoon Kot Katavonon g oops ToV KOOIKA
Mio akopo ToAd yprioiun dvvatdtnta tov Doxygen eivar n wpoforr, FileList. Méoa and avtd 1o

interface PAEmelg OAa TaL apyElQ TOL project GVYKEVTIPOUEVE, LE TN SuVATOTNTO VO KAVELG KAIK GE KGOE
&va Yo vaL O€1G TV TEKUNPI®GCT TOV.
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Main Page  Classes Files
Project . i
Classes File List
Files
File List Here is a list of all files with brief descriptions:

[ Data Classes
5 Editor
[ PlacesOfinterestEditor.cs
D PlaceOfinterest.cs
[} PlacesOfinterest.cs
[ ARUl.cs
D CameraManager.cs
[} GameManager.cs
[} GeocodeAddress.cs
D GP5SLocation.cs
[ PlaceOfinterestUl.cs
[ VuforiaManager.cs
D VuforiaTargetEvents.cs

Ewcova 5.4- Screenshot and 1o File List tov Doxygen

Avto dev givar omAmg Evag pAaKeELOg — givat ol TOADTIUN TOAT] VOPOPAS. AKOLO KOt 0V EXEIG VO OEIC
TOV KMOKA ooV gfdopdadec N epyalecor pe oudoa, pe £va KAMK umopeic vo Eavaboundeic Tt kavel 1o
Kk&0e script, va, evtomicelg ypryopo 1o apyeio va enefepyaoteic kKot vo mhonyndeic anevbeiog otic
uebodovg 1 petafAntég Tov.

5.2.4 Po1] 0gd0puéveV KoL 6VOVEPYAGiO TV COMponents

Mo va xotoddpovpe kKoAvtepa mmg "kovummvouv" OAa peTa&d Tovg, a&ilel va dolue TOS pEéovv Ta
dedopéva Ko Totog poAog avTioTol el o€ KaBe component TG EQAPLOYNAG.

1. Evrtomopog 6éong: To GPSLocation.cs Eekva T S1001KAGIO [LE TV OVAKTNGT TOV YEWYPOUPIKDV
GUVTETOYUEVMV TNG GLOKEVNG,.
2. Awyeipion Aoywikng: O GameManager.cs Aappdavel ) 0éom ko eAéyyetl av o ypniotng Ppioketon
KOVTO G€ KAmo10 onpeio evdlapépovtog, Lécm g Aiotag amd PlacesOfinterest.cs.
3. Amewovion & mhofynon: Av tAnciicovpe kémowo POL, tote:
o Evepyomowiton to ARULcs yio va guoavicetl v KépTo, mAnpopopiodv
o To CameraManager.cs @povtilel doTe 1 KApepa va givor eBvypapuopévn e To onpeio
o To VuforiaManager.cs gvepyonoiei v AR avayvaopion pécm imagetargets
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Ewéva 5.5- Screenshot and ) Bacikn oknvn Unity pe cuvdedepéva GameObjects (Canvas,
ARCamera, GPS, «.Am.)

Me autdév Tov TpOmO, OMpovpyeiton €vog KOKAOG OUVEXODG EAEYYOL Kol OmOKPIONG: 0md TNV
tonobecio, TNV AVOYVOPLOT), OTNV EUPAVION TEPLEYOUEVOD, TPOCPEPOVTUG L0, OUVOULKY| EUTEPIQ
EMOENUEVNG TIEPUYNOTG.

5.3 Ereéniynon scripts
5.3.1 GameManager.cs

O GameManager &ivat to poaro g epapuoyng. Eivor éva singletonscript mov "tpéyel” amd v apyn
¢ T0 TEAOG KoL ppovtilet Yoo 6o To Pfacikd: oV PpicKETOL O ¥PNOTNG, IOl CNUEIN EVOLPEPOVTOG
VILAPYoVV YOp® Tov, Toto epPaviletar oto Ul, mola oknvi tpénel va poptmbel kot ToTe.

MoMg Eextvioel 1 epappoyn, o GameManager Eekiva 500 Pacikég diepyacies:

Metatponr devbvovoemv oe ocuvvietoypéveg (geocoding), ®ote To OnNUEid EVOPEPOVTOS VO
tonofetnBovv cwotd otov ywpo. EAdeyyo eyyvtnrag: kdbe dgvtepdrento, vwohoyilel av o ¥pNoTNG
givan kovtd o€ Kamolo onpeio Kat, av va, gvepyomotel to AR mepieyopevo. Enurhéov, droyepileton
petdPacn peta&d oxnvav, kpoPeveppavilel panels kot otédvel eidonomoelg (Events) oe dAla scripts
otav aAralel To evepyo POL
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MainPage Classes . Fiks

GameManager Class Reference

The class s asing hat acts as the central controller for the application’s global state and logic. It manages references to key components such as the CesiumGlobeAnchor (for geospatial AR plzcement), the current GPS
coordinates, the collection of places of interest, and Ul elements. The GameManager is responsible for orchesirating proximity checks between the user's location and stored places, updating Ul lements, handling scene transitions, and synchronizing geocoded

date. This class demonstrates best practices for centralized state management in Unity-based AR tourism applications enabling modularity and scalabiliy. More...

Inheitance diagram for GameManager:

MonaBehaviour

Collaboration diagram for GameManager:

S

[ Geneoseataess | [ Pcecimerest | PlaesOrtarest |
i 4
\ ' /
Tegerc]
Public Member Functions
void UpdateButtonUI (PlaceGfinterest place0finterest)
Updates the Ul button or label o display the name of the currently active place of interest, This method is typicaly caled i respanse to praximity changes or user selection
void NavigateToPlace (Placefinterest place)
Updates the CesiumlobeAnchor and current coordinates to navigate to a specific place of interest. This methed i used to repesition AR content or the camera based on user selection or navigation requests.
void AddScene (string sceneame)
Loads a new Uiy diditively by its name and fides the map pin. This method is used to transition to AR or deta erving the main scene contest
void RemoveScene (string sceneName)
GameManager Generaled by IOTVEIAT 1140

Ewodva 5.6- Doxygen avagpopd tg kKhdong GameManager.cs pe overview, dlaypdupoto kot public
uebodovg

YyoA0:To collaboration diagram givot dtaitepa ypNoO Yo vo KOTOAGPEL KOVEIS Pe i LoTid Tdg o
GameManager omnotelel 10 onmueio oOykhong peta&d GPS, Ul dedopévav POI ko
yYewKmdKomoinong — kot deiyvel T rhocopia modular apyitekToVIKNG TOV 0KOAOLOONKE.

r

[[/ Sfsummary»
void Awake()
]
/[ Ensure that there is only one instance of GameManager
if (Instance == null)
{
Instance = this;
DontDestroyOnLoad(gameObject); // Keep this instance across scenes

}

else it (Instance != this)

- {

[ o B o W R R -~ U R = T B
1

Destroy(gamedbject); // Destroy duplicate instances
return;

e B Y B =1 R (R i
—

Ewéva 5.7- Andonacpo tov kmdwke Awake() — epapproyn tov potifov Singleton

Yyoho:Avti 1 pnébodog Awake() epapudletr o potifo Singleton. EEao@odiler 61t o GameManager
TOPAUEVEL LOVOSTKOG Kl 6TABEPOG KOTA TNV GALOYT] GKNVOV, S1TNpdvTag OAN To KPIGUa 0ed0UEVaL,
onmg Vv Tomobesio Tov yprot Kot TNV Kotdotacn tov UL
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164 private IEnumerator ProximityCheckCoroutine()

165 [ {

166 while (true)

167 {

168 CheckProximityToPlaces();

69 yield return new WaitForSeconds(1f); // Check every 1 second
170 }

171 1

Ewoéva 5.0.8- Andcnacpa and ™ pébodo ProximityCheckCoroutine() kor CheckProximityToPlaces()

To ProximityCheckCoroutine() xohieiton pe mv évapén g epapproyng Kot tpéyel cuveydg kabe 1
devteporento. EAéyyer av o ypniomg Ppioketor kovid o Kamolo omoBnkevpévo POL Av vai,
eueavifel 1o katdAAnio AR mepieyopevo.

178 private IEnumerator UpdateAllPlacesLatLonFromAddress()
179 E {

188 if (geocodeAddress == null)

181 E {

182 geocodehddress = GetComponeni<GeocodeAddress>();
183 if (geocodeAddress == null)

184 E {

185 Debug. LogError(“No GeocodeAddress component found in the Game Manager.");
186 yield break;

187 }

133 }

Ewova 5.9- Andonaopa and m pébodo UpdateAllPlacesLatLonFromAddress()
Zyoao:H pébodog avtiy capdver 6ha ta onueio evolapépovtog (POIs) ko ov kdémolo dev €yel

GUVTETAYUEVES, KAVEL YemKmAKOmoinon Pacet g dievbuvong pe xprion e GeocodeAddress khdaong.
"Etot, 6ha ta onpeia amoktodv yewypapun 8Eon avtdpato.
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230 public void NavigateToPlace(PlaceOfinterest place)

21 E |

232 // Logic to navigate to a specific place using the provided latitude and longitude
23 Debug.Log($"Navigating to Place at Latitude: {place.latitude}, Longitude: {place.longitude}");
234

235 /] Here you would typically update the CesiumGlobeAnchor or other navigation logic
236 currentlatitude = place.latitude;

237 currentlongitude = place.longitude;

238

230 cesiumGlobeAnchor. latitude = place.latitude;

248 cesiumGlobeAnchor. longitude = place.longitude;

241 cesiumGlobeAnchor.height = place.Height; // Use the place's height

242 ]

Ewova 5.10- Andonacpo and ) péBodo NavigateToPlace()

Zy6A0:0 GameManager dioyepiletal ko v wAonynon o€ onueia, €ite Péow eMAOYNG and TOV
¥PNOTN €ite PECH gyyHTNTOG, EVD TAPAAANAN POPTMVEL VEEG OKMVES Yo TV eumelpia AR. Me 10
NavigateToPlace() yivetar emavevBuypaupion tng kapepag kot tov AR mepieyopévov mave oto POI
7o emAéyOnke, pe ypnon Cesium.

5.3.2 GPSLocation.cs

To GPSLocation.cs tvat to script mov evepyomotel kot dtoyelpileTor ToV EVIOTIOUO NG Tomobesiog
tov ypnot péom tov GPS g ovokevng. Eivor ovcwootikd 10 onueio emagnc avOopeso Gtov
TPAYHOTIKO KOO Kol TV EPOPUOYN UG, apod ympig autd dev Bo puropovoape va yvopilovpe mod
Bpioketar o yprotng kot av tAncidletl kémoio POL

H Aertovpyia tov givan amhn addd kopPin: {ntder ddeio nposPaong otn Béon, Eekivad v vanpecia
GPS, o1 petd — oe xébe frame — maipver T véeg ovvretayuéves kor Tig petafiPfaler otov
GameManager. Mg avtd Tov 1pdémo, Olo to vmoOAowmo components (AR epedviorn, xaptg,
imagetargets) £yovv emikoupa ded0UEVO.
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1
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3
-
5

b

Project
émm GPSLocation Class Reference

Class List
ARUI This MonoBehaviour is responsible for accessing the device's GPS hardware and retrieving the current geographic coordinates (latitude and longitude). It requests location permissions at runtime (especially on Android). starts the location service. and continuously
CameraManager updates the coordinates. The script also synchronizes the retrieved GPS data with the GameManager, enabling location-based logic such as proximity detection and AR content placement. This companent is essential for any AR application that refies on real-
GameManager world positioning, such as tourism guides or location-based games. More.
GencodeAddress

+ GPSLocalion Inheritance diagram for GPSLocation:

Files

L
E

aiude MonoBehaviour
longiude i

PlaceOfinterest

PlacesOfinterestEditor fgend]
Sersizafionirapper<T> Collaboration diagram for GPSLocation:
VuforiaManager —
VuforiaTargetEvents :’
Class Index A
Class Hierarchy
Class Mambers -
feend]

Public Attributes

float latitude
The mast recently retrieved latitude value from the device’s GPS sensor. This value ts updated every frame while the location service is running.

float longitude

The mast recently refrieved longitude value from the device's GPS sensor. This value is updated every frame while the location service is running.

Detailed Description

This MonoBehaviour is respansible for accessing the device's GPS hardware and retrieving the current geographic coordinates (Jatitude and longitude). It requests location permissions at runtime (especially on Android), starts the location service, and continuously
updates the coordinates. The script also synchronizes the retrieved GPS data with the GameManager. enabling location-based logic such as proximity detection and AR content placement. This companent is essential for any AR application that refies on real-
world positioning, such as tourism guides or location-based games.

Ewova 5.11— Texunpioon g kihaong GPSLocation.cs 6to Doxygen

v

#if UNITY ANDROID
/I Request location permission at runtime on Android
if (lUnityEngine.Android.Pernission.HaclserAuthorizedPernission(UnityEngine.Android. Permission. Finelocation))

{

UnityEngine.Android.Pernission.RequestlserPernission(UnityEngine Android.Permission. Finelocation);

}

7 Ehendif
|

Ewova 5.12- Altqpa yio ddga tpocPacnc torobesiog (Android)

ZyOA10: Avtod TO KopudTt tvon veevBuvo Yo va {noet amod tov yprion TV ddswa yio yprion tov GPS
anapaitnto oe Android cvokevéc. Eivor onpaviikd va tonobeteiton oto Start() dote vo exteleitan
vopls.
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/I Start service before querying location
Input.location.Start();

/I Wait until service initializes
int maxWait = 20;
while (Input.location.status == LocationServiceStatus.Initializing && maxWait > @)
{
yield return new WaitForSeconds(1);
maxhlait--;

Ewcova 5.13- Coroutine ekkivnong Kot avopovig yio evepyoroinon GPS

XyoAo: Exkivel v vanpecio evtomiopod kot wepylével €mg kot 20 dguTepOLENTA Yoo VO TAPEL

andvinon. Av 1o GPS dev avtamoxpifei, opileton 0Tl amétuye. Avtdg 0 EAEYYOG TPOGTATEVEL TNV

EQOPLOYN OO ATEPLLOVT] OVOLLOVT].

-

if (Input.location.status == LocationServiceStatus.Running)

{

latitude = Input.location.lastData.latitude;
longitude = Input.location.lastData.longitude;
Debug.log(”Lat: " + latitude + " Lon: " + longitude);
// Update GameManager's lat/lon if instance exists
it (GameManager.Instance != null)
{
GameManager.Instance.currentLatitude = latitude;
GameManager.Instance.currentlongitude = longitude;

Ewoéva 5.14— Real-time cuyypoviopnodc cuvtetaypévoy pe tov GameManager

260 AVt TO UM TOV KOO Eivar VTEVHUVO Y10, T GLVEYN EVILEPMCT TMOV CLUVIETOYLLEVAV, KO

Yo TN oUyy®veLon Tovg pe tov GameManager. Me autév tov Tpomo, OAEG Ol LIOAOITEC AELTOLPYiES

mg epapuoyng (my. eyydmra oe POIls, eupdvion AR mepieyopévov) €xovv mévto evnuepouéva

dedopéva.

5.3.3 CameraManager.cs

To CameraManager ival vrevBuvo yia tn doygipion g BEomg Kot TOV TPOCAVATOMGLOD TNG KVPLOG

Kauepog g epopproyns. H Pacikn tov dovield eivar va tomobetel v kdpepa akpiBdg Tavm amd 1o
ONUEID EVOLIPEPOVTOC TOV YPNOTN, O 10 GCUYKEKPIUEVT] OTOGTOCT VYOV, KOl VO TNV OTPEPEL KADETA
TPOG T0. KAT®.
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Avtd 10 €100 TPoPorng (top-down) givar 100VIKO GE EPAPULOYESG ETAVENUEVNG TPOLYLOTIKOTITOS TOV
Bacilovtal o xGptn N G€ YEOY®PIKY TANPOPOPIL, YIOTI TPOGPEPEL GTOV YPNOTN Ho oTabepn Kot
KOTOVONTH OTTIKN TNG Tomobesiog Tov HEGH GTOV YMPO.

To script Aeitovpyei oe aueorn cvvepyacio pe tov GameManager, ka0d¢ Paciletar o€ avtov Yo va
AGBeL TIG TO TPOCPUTES YEWYPUPIKEG GUVTETOYIEVEC,

MainPage Classes Files

Project
. CameraManager Class Reference

The CameraManager MonoBehaviour s respansible for dynamically positioring and orienting the main camers in relation to the CesiumGlobeAnchor. This script ensures that the camera maintains a consistent height abiove the anchor's pasition and i oriented

to look directly down at the anchor. Such functionality is essential in AR and mapping applications where the camera must follow or focus on a spedific geospatial location, providing users with an intuitive and context-aware view of the virtual environment. More

Inheritance diagram for CameraManager:

ManoBehayiour

Camarablanager

MonaBehaviaur

Collaboration diagram for CameraManager:

Carmerabianager

Public Attributes

float heightOffset = 208f

meters) above the Cesi

The vertcal offse

hould be positioned. This allows fos

Detailed Description
The CameraManager MonaBehaviour is responsible for dynamically positioning and crienting the main camera in relation to the CesiumGlobeAnchor. This script ensures that the camera maintins a consistent height above the anchor's position and is oriented

to look directly down at the anchor. Such functionaliy i essential in AR and mapping applications where the camera must follow or focus on a spedific geospatial location, providing sers with an intuitive and contet-aware view of the virtual environment

Member Data Documentation

PSRV

CameraMznager Generaied by jai 1140

Ewova 5.15— DoxygenavagopdtnckidongCameraManager.cs

// Set the camera position to the Cesium Globe Anchor's positien
if (GameManager.Instance.currentlatitude != null && GameManager.Instance.currentlongitude != null)

{

GameManager.Instance.cesiumGlobeAnchor.latitude = GameManager.Instance.currentlatitude;
GameManager.Instance.cesiumGlobeAnchor. longitude = GameManager.Instance.currentlongitude;
GameManager.Instance.cesiumGlobeAnchor.height = heightOffset;

Ewéva 5.16— Andéonacpa kodwa: Evnuépmon CesiumGlobe Anchor

ZxoMo:Avtd to onpeio givor 6mov M kdpepa "ouyypoviletan" pe tnv tomobecia tov ypnortn. To
CesiumGlobeAnchor gvnuepdvetor dvvapukd, ®OTE 1 KAUEPO VO TapaKolovdel mhvta 0 6OGTO

YE@YPAPKO onuelo.
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// Position the camera above the anchor

transform.position = anchorTransform.position + Vector3.up * heightOffset;
/1 Look directly down at the anchor

transform.rotation = Quaternion.Euler(98f, 8f, 8f);

Ewova 5.17— Andonacpa kodwa: Torobémon & mpocavatoloids Kapepog

ZyO6A0:Me avtdv Tov KOdwKa, 1 Kapepa ovefaivel katakopvepa tdve omd 1o anchor kot otpépetal
npog ta Katw (90 poipeg) v va €xel To yopaktnplotikd top-downview. 'Etot o ypriiotng PAénel mavta
7o POI an6 ymAa.

5.3.4ARUl.cs

H ARUI &ivon o script mov @povrilet yuo to Userlnterface péoo omv AR oknvi. Otav o yprotng
ninoidoetl éva onueio evdiapépovtog (POI), evepyonoteitan 1 AR Aertovpyio xou to Ul yepiler pe
TANPOPOPIEG Y10 TO ONUEID: GVOa, TEPLYpaT], ewdva kot Bivteo. [apdiinia, divel ) dvvatdtnto
EMOTPOPNS GTOV XAPTN PEG® vOS kovumov ("Map").

H Aertovpyia tov givar EexdBapo vTOGTNPIKTIKY, OAAG TOAD KPICUN YO0 TNV EUTEPIO TOL YPNOTN
glvar 1 Yépupa avapeso oto teXvoroyko koppdtt g AR kot ™ "k mopovsioon tov.

MainPage Classes . Files

ARUI Class Reference

The ARUI MonoBehaviour manages user interface interactions specific to the AR experience. In particular it handles the functionality of the Map button. allowing users to exit the AR scene and retur to the main map or overview. This seript demonstrates how to
connect Ul elements to application logic, enabling seamless transitions between AR and non-AR views in tourism or navigation apps. More...

Inheritance diagram for ARUI:

MonaBehavioar

MonoBehav iour

Collaboration diagram for ARU!.

Public Attributes

Button Map

TextMeshProUGUI PlaceName
TextMeshProUGUI PlaceDescription
VideoPlayer VideoPlayer

Inage Placelnage

Detailed Description

The ARUI MonoBehaviour manages user inferface interactions Specific to the AR experience. In particular, it handles the functionality of the Map button. allowing users to exit the AR scene and retur to the main map or overview. This script demonstrates how to
connct Ul elements to application logic. enabling seamless transitions between AR and nan-AR views in tourism or navigation apps.

ARUI Generaled by 110

Ewcova 5.18— Doxygen avagpopd g khdong ARUL.cs

Yyoho:Méca omd to Doxygen BAémovpe Tig Pacwkés petafintég g Ul (PlaceName, MapButton,
Video kAm) ko ™ Pacwkn pofj tov kK®ddwo. Ewdwd yw ouddec avimtuéng, avtd Ponbda va
EVTOMIGTOVV YpNyopa ot cuvdesuot pe to GameManager.
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i if (MapBucton 1= nulL) Bt anCLick Acd.Sstenen( ) =» GaneManagar Instance RemmveScene((R')); /) A Listener to the Mep dutton

Ewova 5.19— Andonacpo kddika: MapButton e Listener

ZyxOM0:Avtd 10 amAd, 0ALG TOAD OVGLOCTIKO KOUUATL KMdIK d&vel To kovuni "Map" pe ) pébodo
RemoveScene() tov GameManager. Aniodr], 6tov 0 XpHOTNG TOTNGEL TO Kovumi, Pyaivel amd ™
oknvil AR kot emotpépel 010 Poaowkd yaptn. Eivor éva amd ta Poocikd otoyeion mhonynong mg
eQappoyngc.

if (Placelame != null)

{
Placelame.text = Game!lanager.Instance.loacalPlace0fInterest.Name; // Set the place name text
}
if (PlaceDescription |= null)
{

PlaceDescription.text = GameManager.Instance. loacalPlace0f Interest.Description; // Set the place description fext

Ewova 5.20— Andcnacpo kadka: ®optwon mepeyopévov oto UL

2y0A10:Ed® to script eppavilel To ovopa Kot v meptypaen Tov onpeiov gvdtapépovtog otnv AR Ul
oknvn. Haipvet ta dedopéva amd to evepyd POI otov GameManager kot to epgavilel ota avtictoyo
nedio tov Ul ‘Etor, xdbe @opd mov mAnoudlelg kdamowo pEPOS, PAEMES GUESH TIG OYETIKES
TANPOPOpiEC.

]

! if (VideoPlayer != null && Gamellanager.Instance.loacalPlace0fInterest.Video l= null)

VB

; VideoPlayer.clip = Gamellanager. Instance. loacalPlacelfInterest.Video; // Sef the video clip for the Video Plajer
3 VideoPlayer.Play(); // Start playing the video

F }

3 if (PlaceInage != null & Gamellanager.Instance. loacalPlace0fInterest.Icon |= null)

E

) Placelnage.sprite = Gamellanager. Instance. loacalPlacelfInterest.Icon; // Set the place icon inage

1 }

Ewova 5.21- Andcracpo kaduco: [Ipofoin Bivieo ko euovag
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2x6M0: Avtd 10 pumhok epovtilel va opTdacel (v vdpyovv) To Pivieo kot v gdva Tov onpeiov
evolapépovtog. Eivor evdektikd tov mog ta moAvpéso evompatdvovior oto Ul pe acedieo —
dnAadn povo av vapyovv dedopéva ko references.

5.3.5VuforiaManager.cs

To VuforiaManager.cs givol vrehvvo yio TV EVOmoinoT To0V GUGTHUATOS AVOYVAPIOTG EIKOVOV TNG
Vuforia pe to Ul g epappoync. Kabe @opd mov evtomiCeton éva AR imagetarget, to script
evnuepmvel duvapkd To interface, gueovifovtag 1 kpOPovTag TNV AVTIGTOYN TANPOPOPLUKY| KAPTO.
'Etotl, onpovpyeitar pio. d10dpacTiky] eumelpio 6mov 0 ypnotg AouPavel dueso mAnpoeopiec otav
«OKOVAPEL) VO OTLELD EVOOPEPOVTOG,.

H mpocéyyion Paciletonr oe dvo Pacwd callbacks (TargetFound, TargetLost) mov evepyomowov 1
amevepyorowovv Ul otoryeia, dtatnpavrog tantdypove Kabapd kot modular kmdika.

Main Page  Classes File:

VuforiaManager Class Reference

This M
der

ty of a Ul panel that displays bout the detected target. The script

Inheritance diagram for VuforiaManager:

ManoBshaviour |

Collaboration diagram for VuforisManager:

Waretenero |

Public Attributes

InageTargetBehaviour imageTargetBehaviour

Ganeobject ta

Detailed Description

This
der

\ges the interaction ben

ge AR tracking events w

ty of a Ul panel that displays information about the detected target. The script

Member Data Documentation

Ewova 5.22- Doxygen overview ywto VuforiaManager.cs

ZyoA0: Xy ewdva paivetal n factkn| Teptypaen tng Khdongkol ta publicfields.
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32 void Start()

EE T |

34

35 if (imageTargetBehaviour != null)

£/ = {

37 {/ Add or get the VuforiaTargetEvents component

38 vuforiaTargetEvents = imageTargetBehaviour.GetComponent<VuforiaTargetEvents>();
19 ¢ if (vuforiaTargetEvents == null)

48 vuforiaTargetEvents = imageTargetBehaviour.gameObject.AddComponent¢VuforiaTargetEventsy();
41

42 {1 Subscribe to target events

43 vuforiaTargetEvents.OnTargetFound += TargetFound,

44 vuforiaTargetEvents.OnTargetlost += Targetlost;

45 {/ Optionally subscribe to OnTargetUpdated and OnTargetStatusChanged if needed
46 1

47

43

49 // Ensure the target info panel is initially hidden

58 if (targetInfopanel == null)

51 E {

52 {/ Try to auto-assign by searching for a GameObject named "TargetInfoPanel”
53 var foundPanel = GameObject.Find("TargetInfoPanel");

54 if (foundPanel != null)

55 E {

56 targetInfoPanel = foundPanel;

57 Debug. LogWarning("Target info panel was not assigned in the inspector. Found and assigned GameObject named 'TargetInfoPanel'.");
58 }

59 }

60

61 if (targetInfoPanel != null)

62 [ {

63 targetInfoPanel.SetActive(false);

64 }

65

66 }

Ewcova 5.23— MéBodog Start() pe cuvdeon e Vuforia events

Yyxoho: To apyucod setup g epappoyns H pébodog Start() kdvel eyypapn ota events aviyvevong Kot
ATMOAELNG GTOYOV, KOl S1GPAAilel 6Tl TO TAVEL TANPOPOPLOY EEKIVE aTEVEPYOTOUEVO.

86 void TargetFound(ObserverBehaviour observer)

873 |

83 /[ Display the target information panel when a target is found
80 F if (targetInfoPanel != null)

99 targetInfoPanel.SetActive(true);

91

42 /[ Optionally, log or use observer.Targetame if needed

93 Debug.Log("Target found: " + observer.Targethame);

04 }

Ewova 5.24— MéBodog TargetFound()

XyoA0: Otav evromiotel imagetarget, n TargetFound() evepyomotei to Ul panel kot eppavilel oyetikég
TANPOPOPIEC Y10 TO OVTIKEIUEVO GTOV YPNOTN.
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164 /] <param name= ODSErVEr »INe UDSErVErsenaviour representing Tne L0ST Targer.</param»
181 void Targetlost(ObserverBehaviour observer)

182 [ {

183 /] Hide the target information panel when a target is lost

184 [ if (targetInfoPanel != null)

185 targetInfoPanel.SetActive(false);

186

187 Debug.log("Target lost: " + observer.Targetlame);

188 }

a0 1

Ewéva 5.25— MéBodog TargetFound()

YyoA0: MoOMg yabel n otk emapn pe to target, | TargetLost() kpOPet to mavel, omotpémovtag Ty
TpoPorn| EemepacEVaV 1| AoyETOV SESOUEVOV 0TO TEPIPAAAOV ETAVENUEVTG TPAYHOTIKOTNTOG.

5.3.6PlaceOfinterest.cs

H PlaceOfinterest eivon pioe amdn serializable kAdom mov mepiéyel OAQ Ta dedouéva yio £va, onueio
evowpépovtog (Point of Interest — POI). Agv kAnpovopel amd MonoBehaviour, dev gival script wov
tonofeteiton o GameObject, oAAG YPNOYEVEL OC OOMKO GTOLEID Yo VO OmoONKeVEC KOl VO
gueavilelc TAnpogopiec OT®S:

e  Ovopa & Ieprypaen

e Xvuvtetaypéveg (Latitude / Longitude / Height)
o Ontikd mepieydpevo (eikova Ko Bivteo)

o Tayvdpopun devBvvon

Xpnowonoeitoan péoa oto PlacesOfinterestScriptableObject yio va ovykevipwBodv 6ia tao POIs g
EQAPLOYNG.

37



Kepdiato 5

MainPage  Classes Files

- PlaceOfinterest Class Reference

A serializable data class that encapsulates all relevant information about 2 single place of interest This class s intanded to represent real-world locations in AR tourism or mapping applications, providing both geaspatial coordinates and descriptive metadata for
each location. Each instance can be stored in 3 “PlacesOfinterest” ScriptableObject and referencad at runtime. Mors...
Public Attributes

string Name

string Description

Atextu

string Address

float Latitude

B float Longitude
The long dinat oning in AR scenes a ity ca
float height
The height or alttude (n meters) & place. This [ mappin n
Sprite Icon
visuzl icon or spit an b n on AR ma ify the loca
VideoClip Video
A g the pl 0 showa
Detailed Description
A serializable dta class that encapsulates allrelevant information about 2 single place of nterest. This class i intended to represent real-world locations in AR tourism or mapping applications, providing both geospatial coordinates and descriptive metadats for
each location. Each instance can be stored in 2 "PlacesOfinterest” ScriptableObject and referenced at runtime.
Membher Data Documentation
PlaceQfinterest Genesated by 1Bl 1140

Ewova 5.26— Doxygen overview ywoto PlaceOfinterest.cs

Yyxolo:To otrypotvno ond 1o Doxygen mapovstdlel avaivTikd Ao To. dSNUOc1o media TG KAGONG
PlaceOfinterest. Kabe medio ovvodevetor amd meprypapn, Kabiotdvtag 1o screenshot 8ovikd yio
Tekunpioon, xopig va givar amapaitnt) N Topddecn OAOL TOV KOSKA.

12 public class PlaceOfinterest

13 B4

14

15 public string Mame;

16 public string Description;
17 public string Address;
18 public fleat Latitude;
19 public fleat Longitude;
28 public fleat Height;

21 public Sprite Icon;

22 public VideoClip Video;
23 1}

24

Ewcova 5.27— MetafAnteg Tig kKAdong

Yy0AM0: 1o screenshot avtd aiverar 6t n PlaceOfinterest eivar pio amdn KAGGM OV KPATAEL OAES TIG
Baowég TAnpogopieg yio éva onpeio evdlapépovtoc. TleptiapPdvel To Gvopa, TV TEPLYPOPT| KOl T
d1evBvvon Tov PEPOLE, CAAG KL TIC YEMYPOUPIKEG TOV GUVTETOYLEVEG (YE®YPUPIKO TAATOC, UNKOG Kot
VY0og), MOTE Vo TomobeTelTal 6roTA 6TOV YApTN. EnutAéov, divel tn dvvatdmto va gpugaviletor Kot
p ewova 1 éva PBivieo yu 10 KG0e onueio péoo oty gpappoyn. Eivar dniadn n PBdon v va
“yepicovpe” tov AR yGptn HOG LE VONUOTIKO KO OTTTIKO TEPLEXOUEVO.
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5.3.7 PlacesOfinterest.cs

To scriptPlacesOfinterest givan éva ScriptableObject mov Aettovpyel cav pikpr| Baon dedopévav péoa
oto Unity. [lepiéyetl o Mota amd onueio evoloeépovtog (PlaceOfinterest) kot mpocpépel Pacikég
Aertovpyieg OTOG:

e va mpocBételg véa onueia (w.y. povoeia, pvnueia),
e Vo dlypapEIS VIGPYOVTA,
e ko1 va Bpiokelg KAmolo pe faocm 1o 6vopd tov.

To peydro mheovéktnuo givar 6TL PTOPOVLUE VO, GUVTNPOVUE KOl VO OPYOVAVOLUE OAOL TOL LLEPT] LLOG
Kevipkd, péoa and to UnityEditor, ywpig va ta ypdpovue otov kmdko kébe @opd. Eival 1o waviko
gpyoieio vy epopuoyés AR 1 tovplotikéc, omov kabe onmuelo €xel mAnpogopiec dnwg Ovoud,
mePLYpaQ, EKOVa, Pivteo kot cuvtetayuéveg GPS.

MainPage Classes Files

PlacesOfinterest Class Reference

A Unity SeriptableQbject that serves as a persistent data container for a collection of places of interest. This dlass s designed to be used as a centralized database for storing and managing multiple *PlaceQfinterest” entries, which represent real-world locations
with associated metadata such as name, dzscription, address, coordinates, and an icon. The Seriptable0bject can be edited in the Unity Editor and referencad by other scripts at runtime, enabling efficient data-driven workflows for location-baszd AR of tourism
applications. More...

Inheritance diagram for PlacesOfinterest:

SerptableObject

Collaboration diagram for PlacesOfinterest:

SerptableObject

Public Member Functions

void AddPlace (PlaceOfinterest place)

void RemovePlace (Place0finterest place)

Placedfinterest GetPlaceByName (string name)

2 PlaceOfinterest in the co

Public Attributes

List¢ PlaceOfinterest » placesOfInterest = new List¢PlaceOfinterests()

Genered by g8 1140

Ewova 5.28— Doxygen overview yioto PlacesOfinterest.cs

ZyoAo: H ewdva oot deiyverl 6Tt to PlacesOfinterest eivan éva ScriptableObject mov Aettovpyet cav
"Bdomn dedouévav" Yo Ol To onuEin EVOIOPEPOVTOS TNG EPAPLOYNG. MEca Tov amobnkedetal o
Mota and avtikeipevo tomov PlaceOfinterest, kot omd dAlec KAGGEC UTOPOVUE VO TO TPOGHETOVE,
va Ta agalpovue 1 va to avalntépe pe faon to dvopa. Eivor mold yproipo yio va opyovadvovue to
HEPT LG LE EVKOAO KOl ETOVOY PO LLLOTOM GO TpOTo 6to Unity.
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public void AddPlace(Place0finterest place)

{
if (place != null && !placesOfInterest.Contains(place))
{
placesOfInterest.Add(place);
}
}

Ewova 5.29 Andoracua kodwko, omd ) pébodo AddPlace

ZyoAo: H pébodog AddPlace mpocBétel éva véo onpeio evolapépovtog ot Alota, Epdcov dev VITapyEL
non. Mo anA] mpootacio Yoo vo PNV €YOLUE OUTAOEYYPAMEG, YPNOULN OV TO OEOOUEVO LOG
Tpoépyovtar amd eEMTEPIKEG TNYEG 1] POPTOVOVTOL TOAAEG POPES.

] e sem s pas—— s T o T T T Y L Y

public void RemovePlac e(Placeﬂflnterest place)

CHE
if (place != null && placesOfInterest.Contains(place))
- {
placesOfInterest.Remove(place);
}
}

Ewcova 5.30- Andonacpo kddka omd T pébodo RemovePlace

Xy6A0: Me avt 1 péBodo pmopovpe va apapécovpe éva cvykekpipuévo POI and ™ AMota. Eivol
amopaitmrto av Béhovpe vo divovpe GTov XpNoTn TN SLVATOTNTO VO OQUPECEL £va onueio 1| va To
EMEEEPYOOTOVLE SUVOLIK( KATA TNV EKTELECT).

53 publlc Placeﬂflnterest GetPlaceByName(string name)

%45

55 return placesOfInterest.Find(place => place.Name == name);
56 }

57}

IR

Ewoéva 5.31- Andonacpa kddwa and m pébodo GetPlaceByName
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Zyoho:ITodd yprown nébodog yia va Bpiokovpe éva cvykekpévo POI pe Béon 1o dvopd tov.
Xpnowonoteitar cuyvd 6tav 0€Aovpe va deiovpe TANPOPopieg oTov YpNoTn 1 va. LeTopepbovue o

exeivo to onueio otv AR oknvn.

5.3.8GeocodeAddress.cs

Avto to script eivar vmevbuovo yio vo petatpémel pio oevbuvon (my. "Axpomoin, AOnva"') oe

ovvtetaypéveg GPS (yeoypapikd midtog kor pnkog). Oucaotikd, «pmtdeyy o online vanpecio
(OpenStreetMap / Nominatim) kot maipvel miow To avtiotoryo aplOuntikd dedopéva, to omoio
UTOPOLV HETA VA ¥pnoyLomomBoiv yo va epeaviotel mepleyopevo AR oe eketvn v tomobeoio.

Xpnowonoteitar puéco oto GameManager, Kol 7O GUYKEKPIUEVE OTOV EKTEAEITOL 1) EVTIOAN
UpdateAllPlacesLatLonFromAddress() dote kde onpeio evolapEPOVTOG VL OTOKTIGEL OVTOOTO TIC
YEDYPAPIKES TOV GUVTETAYUEVEGS.

GeocodeAddress

GeocodeAddress Class Reference

This MonoBehaviour provides geacoding functionality, allowing the application to comwert a human-readable address string into precise geographic ccordinates (atitude and longitude) using the OpenStreetMap Nominatim APL. It is designed to be used both at

runtime and in the Unity Editor for data entry and validation. The script demanstrates how to perform asynchronous web requests parse JSON responses, and integrate third-party geocoding sevices into Unity. More.

ManoBehaviour

Inheritance diagram for GeocodeAddress:

GencodeAddress

IanoBehaviour

(Collaboration diagram for GeocodeAddress:

GentodeAddress

Classes

class Jsonbelper

.

Public Member Functions

void Searchiddress (st

Public Attributes

string addressInput - *

Generatet by g 1140

Ewova 5.32— Doxygen overview yio. to GeocodeAddress.cs

YyoMo:H ewcova deiyver Tnv tekunpioon Doxygen yio v khdon GeocodeAddress, pe to didypoppo
KAnpovopiag, tig Bondntikég ecmtepikéc kAdoelg (GeocodeResult, JsonHelper) kot ™ Aiota tov
dnuoctwv pedddwv/ustapintav (m.y. SearchAddress, addressinput, latitude).
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public void SearchAddress(string address)

{
if (!string.IsNullOrEmpty(address))

{

StartCoroutine(GetCoordinatesFromAddress(address));

Ewcova 5.33— Anoonacpo kdduco and ) pébodo SearchAddress

ZyO6A10: Avti 1 HEB0S0G EeKIvaeL TN d1O KGN YEMKMOUKOTOINoNG LOVO OTOV 0 XPNOTNG £XEL EIGAYEL
€yivopn oevbuvor. Exkivel o coroutineGetCoordinatesFromAddress, 1o omoio otélvel To aitnpo 610
Nominatim API.

57 IEnumerator GetCoordinatesFromAddress(string address)

58 [ {

59 string url = §"https://nominatim.openstreetmap.org/search?q={UnityhebRequest.EscapeURL(address) }&format=json”;
68 UnityWebRequest request = UnityWebRequest.Get(url);

61 request.SetRequestHeader("User-Agent”, "UnityGeocodeTest/1.8 (nikosakr@9@gmail.com)"); // Replace with your email
62

63 yield return request.SendlebRequest();

64

65 E#if UNITY 2028 1 OR_NEWER

66 if (request.result != UnitylebRequest.Result.Success)
67 El#else

68 if (request.isNetworkError || request.isHttpError)

69 E#endif

70 {

71 Debug.LlogError("Request error: " + request.error);
72 resultText = "Error: " + request.error;

73 }

74 else

75 E {

76 string json = request.downloadHandler.text;

77 GeocodeResult[] results = JsonHelper.Fromlson<GeocodeResult>(json);
78

79 if (results != null && results.Length > @)

30 {

81 float lat = float.Parse(results[@].lat);

32 float lon = float.Parse(results[@].lon};

83 latitude = lat;

34 longitude = lon;

85 resultText = §$"Lat: {lat}, Lon: {lon}";

36 Debug.Log($"Lat: {lat}, Lon: {lon}");

87 }

88 else

80 [ {

28 resultText = "No results found.";

91 latitude = of;

92 longitude = ef;

93 }

o4 }

95 1

Ewova 5.34— Andonacpokadikaomdto coroutine GetCoordinatesFromAddress (request & error
handling)
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Zyoro:Edm katackevaletar 1o URL pe oot escape tng d1e08vvong kot anootéAretor to HTTP
GET. X¢ mepintwon cauatog (m.). d1iktoov), evnuepmvetot to resultText yio epedvion otov
inspector i} 6to UL A@ov AdPovue v amndvinon, tn petotpémovpe oe mivaka GeocodeResult pe to
JsonHelper. Av vrapyet tovddyiotov Eva omotélesio, amobnkevovpe lat/lon oto avtictorya Tedio Kot
evnuepmvovpE to resultText. Atopopetikd undeviCovpe TIG GUVTETAYUEVEG Kot ELOOVICOVLLE PIVOLLOL
«OPIC UTOTEAECUATON .

public static class JsonHelper

{
public static T[] Fromlson<T>(string json)
{
string wrapped = "{\"array\":" + json + "}";
Wrapper<T> wrapper = JsonUtility.FromJson<Wrapper<T>>{wrapped);
return wrapper.array;
¥
[System.Serializable]
private class Wrapper<T>
{
public T[] array;
¥
3

Ewodva 5.35— Andéoracuo kmdiko axd v E60TEPIKT KAGoT JsonHelper

Yyolo:To Unity Json Utility 6ev vrootnpilel anevbeiog kopveaio JSON arrays, yi” avtd Toliyovue o
JSON pe éva avtikeipevo { "array™: [...] } xou 10 kévovue deserialize otV ecwtepikry Wrapper<T>.
211 CUVEYELD EXOTPEPOVLLE TO TEDTIO array.

5.3.9 PlaceOfInterestUl.cs
To cvykekpylévo script €yl ToAD amAd poro: TpoPdriel To Gvopa VOGS GNUEIOL EVIIAPEPOVTOG GTNV
006vn. [aipvet éva string (to 6vopa) kot to gppavilet og éva TextMeshPro medio. Av yio KGmolo Adyo

10 TextMeshProUGUI dev €yet opiotei, supavifeton oxetikd privopo oto Console.

Eivan éva tomco mapdaderypo Ul helperscript, Tov amopovadvel ™ AOYIKn ELEAVIONS oo To. HESOUEVAL.
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MainPage Classes . Files

Proect

Classes

Class List
ARU

CameraManager

Class Members

Files

PlaceOfinterestUl

PlaceQfinterestUl Class Reference

Inheritance diagram for PlaceOfinterestll:

MonoBehaviour
Jegend]
(Collaboration diagram for PlaceOfinterestUl:

MonoBshaviour

E

Public Member Functions

void SetPlaceName (string name)

Public Attributes

TextMeshProUGUT PlaceName

Member Function Documentation

+ SetPlacellane()

void Place0fInterestUl SetPlaceName ( string nane )

Member Data Documentation

Generedby i 140

Ewoéva 5.36— Texpunpioon Doxygen ¢ PlaceOfInterestUIcs

2yoA0: Zto Doxygen aivetat kabapd 6t 1 khdon nepthopPdvet pio pébodo SetPlaceName() ko Eva

uovo publicattribute (PlaceName). Eivow évo amAd helperscript yia o Ul, 1o omoio dsiyvel amAid 1o

OVOLO TOV OTUEIOD EVOLOPEPOVTOG TTAV® 0mtd TO avTIKEIEVO atnv AR oknvn.

usin
usin

B =

publ
2

W o o~ N

=
= &
]

g UnityEngine;
g TMPro;

ic class PlaceOfInterestUI : MonoBehaviour
public TextMeshProUGUI PlaceName; // Reference to the TextMeshProUGUI compenent for the place name

public void SetPlaceName(string name)

{
if (PlaceName != null)
{
PlaceName.text = name; // Set the place name text
}
else
{
Debug. LogWarning("PlaceName TextMeshProUGUI component is not assigned.”);
}
}

Ewéva 5.37 -Andonacpa amod ) pébodo SetPlaceName

yoro: Eléyxer av éxer opiotel to Ul aviikeipevo kot 10 gvnuep@vel. Av Oyl eupavilet

npoeonoinon oto Console. Amhdc kot kabapdg yeipiopoc Ul evnuépmong.
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5.3.10 — VuforiaTargetEvents.cs

ToVuforiaTargetEvents.cseivauévascriptmovoavaiapfavevadiayeipiletoatigailayigratdotoong
(status) twvARtargetsmovrmapaxorovbsinVuforia.  TTapaxorovBeitoleyopevaObserverBehaviours
(6mwceovecuovtéLacTtovARY®PO) KalgvepyomoleiavtioToryayeyovoto, (C# events)
onwcOnTargetFound, OnTargetLost, OnTargetUpdatedkouOnTargetStatusChanged.
AVTOg 0 UNYOVIoUOS ETVaL 1O0VIKOG Y10 VO GTEUTANKEL ) AOYIKT TOV GUGTAIATOS GO TNV TEYVOAOYid
gvtomicpov — emitpénovrag kabapo, modular oyediacpd. Ta vwdrowta scripts amhd kdvovv subscribe
ota events Kot avTidpovv (T.y. epedvion Ul 6tav eppaviotel éva target).

MainPage Classes »  Files

Project

VuforiaTargetEvents Class Reference

‘This MoneBehaviour acts s an event dispatcher for Vuforia target status changes. It listens for changes in the tracking status of Yuforia ObserverBehaviours (such a5 Image Targets or Model Targets) and exposes these changes as C# events that other scripts can

subscribe to. This enables decoupled and modular handling of AR target detection, loss. and updates, which is essential for building interactive AR experiences where Ul or logic must respond fo target visibility. More.

Inheritance diagram for VuforiaTargetEvents:

hianoBehariour

Collaboration diagram for VuforiaTargetEvents:

MonoBehaviour

uforiaTargetEvents.

Events

Action< ObserverBehaviour > OnTargetFound

Action< ObserverBehaviour > OnTargetlost

Action< ObserverBehaviour, TargetStatus » OnTargetUpdated

Action< ObserverBehaviour, TargetStatus, TargetStatus » OnTargetStatusChanged

Gengraizd by g 1140

Ewcova 5.38— Doxygen texpunpioon ywo. to VuforiaTargetEvents.cs

Yyono:H ewova mapovoidler v tekunpioon tov Doxygen yio tqv kAdon VuforiaTargetEvents.
[Mopatnpodpe to Sidypappa kKAnpovoukodmrag, Tic dlabéoeg pebodovg kot ta events tng KAAONG.
Avto emPefordvel TNV opyavOUEVT KOL TEKUNPLOUEVT] TPOGEYYIOT) GTOV GYedOCGUO TOL script, Kabmg
Ko tn xpnon tov C# delegates/events yio amocvlevypévn enkovovio petasd Twv components.
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v Pap g cummus y s

public event Action<ObserverBehaviour> OnTargetFound;

=]

9 /1] <summary>

1 /11 Event triggered when a Vuforia target is lost (i.e., when tracking status transitions from TRACKED/EXTENDED_TRACKED to NO_POSE).
2 /{] Subscribers can use this event to hide AR content or UI when a target is no longer visible.

3 /1] </sumary>

4 public event Action<ObserverBehaviour> OnTargetlost;

5 /1] <summaryy

6 /11 Event triggered vhenever & Vuforia target's status is updated, regardless of the specific transition
7 /{1 This can be used for continuous feedback or analytics

3 /1 ¢fsummary>

9 public event Action<ObserverBehaviour, TargetStatus» OnTargetUpdated

@ 1] <summary>

i1 /{] Event triggered on any change in the target's status, providing both the previous and new status

2 /11 This allows for detailed tracking of status transitions for debugging or advanced logic

3 /1] </sumary>

4 public event Action<ObserverBehaviour, TargetStatus, TargetStatusy OnTargetStatusChanged;

5

6 /1] <summary>

b} /{] Stores the previous tracking status of the observed target.

8 /{] This is used to detect transitions between different tracking states

9 /1] </sumary>

[ private TargetStatus previousStatus;

1

2 /1] <summary>

3 /] Unity lifecycle method called when the script instance is being loaded.

4 /1] Subscribes to the Vuforia ObserverBehaviour's OnTargetStatusChanged event to monitor tracking changes.

/1] </sumary>

A

Ewodva 5.39—- Andoon tov C# Events.

Zyono:Edmopiloviartatécoepafacikdyeyovoto (OnTargetFound, OnTargetLost, OnTargetUpdated,
OnTargetStatusChanged) movpmopodvvaypnoyonomBovvamddArascripts.

Fr0 A UGy A
void Start()
{

var observer = FindAnyObjectByType<ObserverBehaviour>();

previousStatus = observer.TargetStatus;
observer.OnTargetStatusChanged += HandleTargetStatusChanged;

Ewéva 5.40— Start() kou eyypapn 6o cuuPay oAAayne KaTdoTaoNg

ZyoA0: Xto Start(), to script Bpiokel Tov mpmto dbéoo VuforiaObserver (w.y, €vo ImageTarget)
KOl OmoONKELEL TNV OpPYIKN] TOL KOTAGTOOTN. XTr GUVEXEW., KOVeEL subscribe 610 yeyovoc
OnTargetStatusChanged ®ote va Aapfdaver evnuepmoels kdbe @opd mov aridlel n katdoTooNm
EVIOTIGHOVD TOV GTOYXOVL. ALt gival 1 PACIKN «YEPLP» TOV EMTPENEL GTNV EQOPLOYT VO AVTIOPA OE
AR ovppdvro.
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'6 private void HandleTargetStatusChanged(ObserverBehaviour behaviour, TargetStatus status)
78 I

'8 // OnTargetStatusChanged (previous, new)

OnTargetStatusChanged? . Invoke(behaviour, previousStatus, status);

! // OnTargetFound
2 B if ((previousStatus.Status == Status.NO_POSE) &&
3 (status.Status == Status.TRACKED || status.Status == Status.EXTENDED_TRACKED))

S {
5 OnTargetFound?. Invoke(behaviour);
i
7 // OnTargetlLost
2 H else if ((previousStatus.Status == Status.TRACKED || previousStatus.Status == Status.EXTENDED TRACKED) &R
status.Status == Status.NO_POSE)
= {
11 OnTargetLost?.Invoke(behaviour);
12 }
14 // OnTargetUpdated

onTargetUpdated?.Invoke(behaviour, status);

previousStatus = status;

Ewova 5.41- H pébodog HandleTargetStatusChanged

ZyoAro: Edm yivetor o kOplog €Aeyyog Twv UETOPACEDY KOTAGTAGNG TOV GTOYOV. AV 0 GTO)OG
evromiotnke, Kaieiton OnTargetFound, av ydOnke kaAeiton OnTargetLost, kot k60e opd Tov vVEdpPyEL
aAlayn], ektedgiton wor OnTargetUpdated. Téhog, 1o OnTargetStatusChanged xodeitor mavto,
divovtag avaAvTikn giova yio debugging 1 mo ovvetn Aoyikn.

5.4 Ileprypaoni AR ko GPS Xknvav

Ye ovtd o onueio mapovoialovial ot 600 PACIKEG GKNVEG OV AvVOTOXONKAY GTNV EPAPLOYT: 1)
oknvn GPS, 1 ontoia apopd Tov YemevTomIod Tov ¥proth Kot v amewdvion POIs atov yaptn, kot n
oknvin AR, Tov gvepyomolel Ty gumelpio ETOLENUEVNG TPOYUATIKOTNTOS HECH AVAYVMPLIOTG EIKOVOC,

5.4.1 GPSScene

H GPS oxnvn etvan 1 mpadTn wov PAEnet o ypriotng. Edd evtomileton 1 tonobecia tov péow GPS kot
TpoPdilovtar onueio EVOIQEPOVTOC TAV® G doPLPOPIKO YapTn pe AP akpifelo. H oknvn etvon
TAMNPOG AELTOVPYIKY Y®PIG TNV avaykn evepyomoinong AR, mpoceépoviag avtovourn eumeipio
TAONYMONS.

[Tepreyopeva T oknvng:

CesiumGeoreference + GooglePhotorealistic 3D Tiles: Emutpémovv v oaxpiPin kot peaAoTikn
AmEOVION TOL ¥GpTn pe 3D dopupopikd dedopéva.

DynamicCamera: H xépepa g oknvig, 1 ool Kiveitol Kot Kavel zoom avaioya pe tn 0éom kot Tig
EVEPYELE TOV YPNOTY.

MainCanvas:ITepiéyet 0Aa ta otoyeio Tov ypaeucov mepipdirovtog (Ul), 6mmg v AR Aiota onpeiov
EVOLOPEPOVTOG, TO Kovumi evepyomoinong AR kot to Pin.

Pin: Astyvel ) 6£om oV ¥prioTH GTOV YEPT.
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AR Info Area / POIList:To mhaicio pe ta POIs mov Ppickovton kovtd otn Béon tov ypriot. Mmopei
vo OAANAETSpAcEL e avTd Yo va petoPet oty AR gumeipia.

EventSystem: Xepileton ta inputevents tov Unity Ul (w.y, ayyiypozo, kAuc).

DontDestroyOnLoad:To ocuykekpyévo GameObject givor vmevbuvo yio T dothpnon Kpicuov
avtikeévov (ommg dedouéva GPS 1 settings) otav yivetor evaAloyn oknvav. Xdpn o€ ovtd, 1
TAnpoeopia Tov ypnot (m.y. enteyuévo POI) dev ydveton 6tav petopepopocte ot oknviy AR.

Q Aeuxoc Nopyo

Q Awlsa o Farepiov

o Faculty of
Philosophy, AUTH

o Statue of Eleftherios
Venizelos

Aeukdg Nopyog “

Ewova 5.42— Aroyn g GPS oxnvrg 6to Unity Editor pe gupavn v tonobecio kot Aioto POIs

5.4.2 ARScene

H oxnvn AR evepyomoteiton 6tav o ypfotng emiEéEel KAmowo onueio evolopEPOVTOg Kol TOTNOEL TO
xovuni "AR". Exel gupaviCovtor emavénuéva ypoaeikd otoryeio mdvo oe éva @uokd imagetarget,
TPOCPEPOVTUG EMUTAEOV TANPOPOPIEG KO SLVATOTNTEG Y1 KAOE onpeio evOpEpovToc.

[Tepeydueva g oKNnvng:

ARCamera:H xduepa mov dwayepileton m Aqyn kol v omekovion AR mepigyopévonv pécw tov
Vuforia SDK.

ImageTarget:To guowkd marker (m.y. agica, ewova) mov avayvopiletor omd ™ Vuforia dote va
gvepyomomBei n tpoforn tov AR mepieyopévou.

ARCanvas:To Ul mmg AR oxnvig, mepilapfdvel mAnpopoplokd mavel, KOLUTO KOl GAAES
TANPOPOPIES Y10 TOV YPNOTY.
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InfoPanel:To kevtpuod medio eupdvions Tinpoeopidv (tithog, Teptypan, eukoves, Bivieo) yio to POL.
ButtonsArea:TTepiiopfdavel 0. KOLUTLE TOV EVEPYOMOIOVV TNV EUPAVIOT TEPLYPAPNS, POTOYPUPIAS,
Bivteo N xap.

ARUI:Toscript mov yepiletar t Aoywkn mwicw amd ta Ul interactions.
VuforiaManager:Bacwdécomponent tng Vuforia yio v opywomoinon xor dwiyeipion ™g AR
eumepiog.

arc

Agukog Mupyocg

O Aeukdg Mupyog ivan To T avayvepiolpo
pvnuEio e @ecoulovikng Kol XTIoTNKE TIdavoy
Tov 150 cueva amo Toug
OBwuavols, Ttavw ae Tahaidtepa Bulovtivd
PPUYKIKA OXUPWMATIKG £pya. ATIOTEAODTE PEPOS
¢ MopaBaAdaaiag oxipwong
NG TTOANG Kol XpNoIHoTIoNne I0XPOVIKG 0)G
(pPOUPIO, PUACKN Kol TOTIOG EKTEAECEWVY. To
GNHEPIVO TOU Ovopa TIPONABE Ao
Tov 190 alivo, OTav aoPeaTRONKE we

GUUBOAIKR N TOU QUMOTORapLE
TapeABoviog Tou. Me Ooc mepimou 33 pétpa,
0 TTipyog TIPOCPEPELTTAVOPCHIKT BEa Kl
(ihoEgvei EKBEGT yiar TV IOTOpiT TG
OeogurovIKNG. ZiEPO ATIOTEAE! £var
ONPOVTIKG I0TOPIKG KAl TIOAMOTIKG cUHPoA0 g
TIOANC.

e “

Ewoéva 5.43— H AR oxnvi| 0nwg eaivetar oto Game view tov Unity, e evepyomomuévo TepieyOpevo
yio tov Agvkd [Topyo.

5.5 Enidoyoc Kegaraiov

To mopdv kepdralo giye g oTOHYO TNV TOPOLGINOCT KOl AVOAVOT TNG ECMTEPIKNG AETOVPYING TNG
EQOPLOYNG HEGO amd TNV TEKUNPIMOT TOL KOOKA. Apyud, &yve gloaymyn ot ypnon tov Doxygen
¢ epyareio Yo oLTOLOTN TOPOY®YN TEKUNPioong, 0AAG To KOplo Papog d60NKE GTNV OVCIUGTIKY
KOTOVONGON TNG AOYIKNG TTiow omd TNV vAoToinon. AvaAbOnKay OAa o Bactkd scripts Tng eQApPUOYNG,
onwc o GameManager, 1o GPSLocation, Ta. Ul components kot 1 dioyeipion otoywv pe ™ Vuforia.
KéBe xAdon mapovcldotnke HE TEPLYPAPT, CYOAMUCHO ETAEYUEVOV OTOCTOCUATOV KOOIKO KOl
gwoveg and to Doxygen yio va yivel o kotovont) 1 Asttovpyia g. [apdAinio, TopovcsdcTnKe 1
pON TV JESOUEVMV AVALLESH GTO. components, 1) OPYLITEKTOVIKT] TOV project Kot 1 aAANAETiOpacn TV
oKNVoV peTa&hd Toug.

H 6An dadkacio foridnoe va avaderybel o Tdc 1 epaproyn Aettovpyel ecmtepikd, Tmg dtoyepiletan
ded0opEVA TPAYILOTIKOD YPOVOL, KOl TAOG EIVOL OPYAVOUEVT GE AOYIKO KOl ETEKTACIUO eminedo. H
TEKUNPI®MGT, GE GUVOVOGLO LLE TNV EIKOVO TNG OKNVNE KoL TV SCripts, OMOKANPMGE [0l TLO G PULPIKN
QTOTUTIMGT] TNG SOVAELAC TTOV £YIVE GTO TEXVIKO KOUUATL TNG EQUPLOYNS.MEGa amd ot T
dlad1kooio, KatdAafo KOADTEPO TOGO GTUAVTIKO Eival Vo YpApeTol Kadapdc, opyavmuévog Kot
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TEKUNPLOUEVOS KOSTKOG OYL LOVO Y10 VOL SOVAEVEL KATL GOGTA, OAAG KO Yo Vo pTtopel va e&elyBet
Kot vo, cuvtnpn el pe evkorio oto PEALOV.
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Kepdaiao 60: Tlapovsiaon Xnpueiov Evorapépovrog (POIs)

210 kePAAao avTod Tapovstdlovtol Ta Pacikd onueia evdlopépovtog (Points of Interest - POIs) wov
&ovv evoopotmbel oty epoppoyn. Ta onueio avtd emhéyOnkoav pe yvopovo TNV 10TOPIKY,
TOAMTIOTIKY] KOl YE@YPUPIKT) ONUACIC TOVG yio TV mOAN ¢ Oecsarovikng. H mAnpopopia mov ta
GUVOOEVEL OVTAEITOL OO OEIOTIGTEG TN YEG KO EYEL TPOCUPUOCTEL GE PLAIKT LOPPT] Y10l TOV XPNOTI.

O podlog twv POIs givar kKopPucdg yio v epmelpio Tov TeEAKOD ¥p1oTr, KaBMOg TPOGPEPOVV:

e IIAnpogoplaxd mepieyduevo (Teptypaen, @OToypoeia, Bivieo)
e Awdpactikomto pécm AR (epOGOV TANGLAGEL GTOV Y(DPO)
e TloMtioTiKn Ko TOVPIOTIKY a&ia, TPOGEAKDOVTOG TOCO KOTOIKOVG OGO KOl EXICKENTEG TNG TOANG

H mtpofoln kéBe POI vrootpiletor amd 10 GUGTILLO YEDEVTOTIGLOD TNG EPOPLOYNG, TNV VITOSOLT TOV
Unity kou o ovotnpo Vuforia yuo AR eumeipieg. AkolovBei avadvtikn Tapovsiaor Tov onpeiov mov
gvoopatodnkay 6To prototype.

6.1 Agvkodg ITvpyog

O Agvkog [Mipyog amotedel To mo euPAnpotikd onueio evolapépovtog g epappoyne. EmiéyOnke
Y0 TV 10TOPIKT Kol TOMTIGTIKT] TOV GNUOCI0 KOl OTOTEAEL OVOTOOTOOTO UEPOG TG TOVTOTNTOS TNG
®eocarovikng. Katd mv mepmynon otov yapt, o ypiomg uropel vo emiééel tov Agvkd ITopyo, va
del Paciég mAnpopopiec, pOTOYpOpio. Ko, £pocov Ppicketar kovid, vo evepyomomcel v AR
poPorn pe emTAEOV VAIKO.

6.1.1 ITAnpogopisg POI
Ovopa: Agvkog ITopyog

Heprypaon: Asvkdc [Mopyog etvor to mo avayvepicio pvnueio g Oeoccoiovikng Kot XTioTnke
mBavov tov 150 awva omd toug OBopavodc, mave oe modootepo Pulavived 1 EPoyKIKa
0YLPOUATIKA EpYa. Amotehoboe PEPOG TG TapaBaAdos1ag OYOPMOONG TG TOANG KO YPNCILOTOUOnKE
S0 POVIKA ¢ PPOVPLO, PLANKT Kot TOTOG ekTeAécemv. To onueptvo Tov 6voua mponAde amd tov 190
alova, 0tay acPfectminke g cupPforiikn «kdBopon» tov apaTofoppévon TapeAbBovtog tov. Me Hyog
nepinov 33 pétpa, o mOPYOg TPOoPEPEL TOVOPAUIKT B€a ko grhogevel £kBeon yio v 1oTopia TNG
®ecoalovikng. ZNUePa AmTOTEAEL EVa OTLOVTIKO 1GTOPIKO Kol TOMTIGTIKO GUUPOAO TNG TOANG,.
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Ewcova 6.1— Agvkog [Topyog, moioid poTtoypapio

Ip6c0eto viuké (video):https://www.youtube.com/watch?v=cMKP-RBIZ3U

6.2 Ayioa tov I'ohepiov (Kapapa)

H Ayida tov I'oAepiov, yvmorr kot ¢ Kopdpa, arotelel éva omd to mo YopoKTNPIGTIKG pOUOTKE
pvnueio g ®ecoaiovikng Kot £va 1310itepo onpeio evolopEpovTog LEG TNV EQapoyn. Emidéydnie
Y10 TNV OPYOLOAOYIKY] KOl 16TOPIKT TG a&ia, KaBmg Kot yio T GVUPOAIKT NG 6VVIEST] e TO TAPELOOV
™¢ ToAnG.Katd v mepmynon otov yaptm, o xpnots epdcov TAncldcel To onpeio evio 10 uétpov
umopel va gvromiost v Kopdpa, vo dwofdcel oxetikéc TANpopopies, vo Ol EIKOVES ETOYNG Kot
Bivteo.

6.2.1 ITAnpogopieg POI

e

Ovopa: Ayida tov IN'odepiov (Kapdpor)

Heprypoaon:H Ayida tov IN'oAepiov, yvoot) kor og Kapdpa, ytiommke yopm oto 298-299 p.X. ot
®eccalovikn yio vo TIRoEL T vikntov ovtokpdtopa [aAepiov eni tov [epomv. Anotelovoe pHépog
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€VOG PLEYAADTEPOV CLTOKPOTOPIKOD GUYKPOTHLOTOS Kot AEITOupyodoe ®¢ pvnueio Optépfov odArd ko
ovpforo g popdikng eovoiag. H apywn mg popen mepihdpfove oktd kioveckar tpioe TOE0,
dkoouNUéEVE e OVAYAVQEG TAPACTACES HOYDV Kol OLTOKPATOPIK®V Opidppov. Zvvdedtav
apyrtektovikd pe ) Potovta kon v modatiokn katowio Tov [alepiov. [apd T kataotpoeis v
aovav, 1 Kopdpo mopapével évo amd To GNUOVIIKOTEPO UVNUELD TNG POUOIKNG TTEPLOdOL OTN
®eooalovikn kar eviaydnke ota [aykooo Mynueia g UNESCO 10 1988.

Ewcova 6.2— Zyédio g apywng popene me Kapdpog

Hpo6c0eto viké (video):ITopovsioon ard to YouTube — Rebuild The Project

6.3 Aprototédrero Mavemotipo Oeccarovikng (AIIO) — drioco@ikn Xyoin

H ®tocopikn Zyodn tov AIl® amoteAel évo onueio ilaitepng onuociog yoo v mOAN Kol TV
epappoyn. Emiéybnke Oyt povo yuo v otopikny ™m¢ Popvommra oAAd kol ©g cOpPforo Tng
AKOOMUOIKNG Kol TVELATIKNG dpacTnpotros g ®eccarovikng. Katd v mhonynon otov xdptn,
£POCGOV TANGLACELUTOPEL VOL EVEPYOTOMOEL TNV EXAVENUEVN TPOPOAT Yot TPOGHETO VAIKO.

6.3.1 ITAnpogopisg POI

7e

Ovopa: Apiototédreio [Toavemotuo Osccarovikng (Phocopikn ZyoAn)

Heprypaon:To Apiototéreio Ilavemomuio Osocorovikng (AII@) 10p0Onke 10 1925 wou eivol
TOUEYAAVTEPO TOVEMIOTHUIO oty EALGda kot éva omd to onpavtikdtepacta Baikdvia. [Ipe to
OVOUd TOL amd TOV Oapyoio (QIAOGO(PO APIGTOTEAN,TOL KATAYOTOV OO TO ZTAYEPUXOAKIOKNC.
[5pvbnke pe otdY0 TNV gvioyvontng avatotg ekmaidgvong ot Bopeia EALGSa kan amotélece Paoikod
UOYAOYLO. TNV TIVEDUOTIKY, EMICTNUOVIKN KOlU TOAITIOTIKY ovAmTuén tng Ogooalovikngkol Tng
Moxkedoviag. ZNuepo STl dekddeg GYOAEG KOLTUNIOTOKUADTTOVIUGOAOVS TOVG EMIGTNLLOVIKONG
TOpElG, Kot ommoTelel KEVTPO EPEVVAG, KOVOTOUING Kot GotTnTIKNg (mng.
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Ewova 6.3— H drhocopikn Zyoln tov AIIO, 1otopikn eotoypapio

HpocOeto viuké (video):https://www.youtube.com/watch?v=eVIOBtI8BxQ&t=38s

6.4 ITlateio Aprototélovg

H IThateia Apiototéhovg amotehel £va ommd T0 TO EUPANUOATIKG OGTIKA TOTOG A TG BEGGOAOVIKG.
ITepthapfavetol oty papproyn T0GO Y10 TNV OPYLTEKTOVIKT TNG CNULAGI0 OGO KOl Y10 TOV POAO TNG MG
{ovtavo moltiotikd kévipo g moAnc.Kotd v mepujynon otov yxaptn, o ypNotng Umopesi vo
neprnatinostotyv [TAateio Apiototélove, ko gpodcov PBpioketar Kovid oto dyoipe tov EAevBepiov
Beviléhov, va evepyomoroetl o AR mepieyopevo €161 dote va dgt 10 TPOSHETO VAIKO.

6.4.1 IIinpogopicg POI
‘Ovopa: [Thateio AptoToTéAOVg

Heprypaoen:H mhateio ApioToTEAOVG, TO KEVIPIKO KOL TTLO YOPOKTNPIOTIKO oNUEI0 TG BecGaiovikng,
Sopopemdnke petd tnueyddn mupkayd tov 1917 ko oyedidomke to 1918 oamd tov ['dAAo
apyrtéktova ErnestHébrard pe oxomd vo cuvoésel Kopya v mopaiio (e ToV Tupnva ¢ TOANG AV
KO 1) apyIKn, TO UEYOAETIBOAN TPOTOOT dEV LAOTOWONKE TANP®G AOY® OUKOVOUTIKAOV TEPLOPIC UMV
TOL OVO KVKAIKOA KTIPLOL OTIC GKPES TNG KO TO YOP® VEOKAUGIKA UEYOPO OAOKANpOONKOY OTIC deKkaeTieg
Tov 1950-60, datnpadvioag Tawtdypove otoryeio PulavTiviig Kol EVPOTUIKNG UPYLTEKTOVIKNG . X1UEPO,
N mAateion @rio&evel T Sdonun TPOTOUn TOLv APIGTOTEAN, TOV YDOPO CGUYKEVIPOONG Y10 LEYOAEG
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IMapovoioon Enueiov Evéiogpépovtog (POIS)

TOMTIKEG EKONADOEIS, GUVOLAIEG, g0pTég Ko Kabnuepvn LN oTo KOPE KOl KOTOOTALOATO, EVED O
HOVad KOG «oTifogy g cuvdéermy mapaiio (A. Nikng) pe v ayopd kot to Apyaio @opouyt.

ST

Ewéva 6.4— IThateio ApiototéAovg, ToAotd aepoPpmToypapia

HpocOeto viuké (video):https://www.youtube.com/watch?v=53k1rh8S--A

6.5 Emiloyog

H evowopdtoon xor mopovcioon tov Znueiov Evdiaeépovtog (POID) evioyver xabopiotikd tnv
EKTOOEVTIKN Kol TOMTIOTIKY oflo TG €papuoync. Méoa amd TNV €MAOYY OVTITPOCOTEVLTIKMV
tonofecidv g Oeccorovikng, omwg o Agvkdg [Topyog, N Kopdpa, n @rocopwn Zyoin tov AIIO
kot 1 [MAotelo Aplototéhong, TPOGOEPETAL GTOV YPNOTN Lo SLOSPUCTIKT EUmEpio eEEpevvnong e
10T0pIKO Kot aeOntikd vroPabpo.H ypron ewoveov, keywévov ko Pivieo, o€ cuvdvacud pe
dvvatomnta mpoPfoing emavénuévng mpaypatikotrog (AR), evioyvel ) cUVOEST] TOV XPNOTN UE TOV
YDPO, OVASEIKVOOVTOG TOV POAO NG TeYVOAOYiag otV TpoPoin Tng moMTioTikng KAnpovods. Ta
POIs Aettovpyodv Oyt LOVO ®C TANPOPOPLOKA onpeia, aALG Ko o¢ kKOpPol gufubiong, TpoceEpovtag
Ui o PLOUATIKN TPOGEYYIOT] GTIV 1GTOPI0, KL TNV TOVTOTNTO, TNG TOANG.
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Kepdioro 7

Kepdiao 7o0:Xvpnepaopata 1)/kon mpotacels fertioong

H mapovco epyacio amotélese o ToAD GNUOVTIKY EUTEPIR Y10, EPEVA, KOOMG TV TO TPMTO OV
ueYdAo project kol Hov €0woe TNV gukopio vo udbm ToAAY Kovovpyle mpdyuata. Méco amd ™
dwdwooio avt Npbo oe emaen pe tE(vOAOYieg mov Oev elya ypnowonomoel Eavd Kot mov LE
evOEQpepay Tpaypatikd, onmg 1 EravEnuévn Ipayupatikomro, 1o Unity kou to GPS tracking. Eipot
YOPOVLEVOG LE TO TEMKO GTOTEAEGLLO, YIOTL KOTAPEPU VO OAOKAT|PMG® LU0 EPOPIOYT TOL GUVOLALEL
EVIVTTMOGLOK( YOPUKTNPIOTIKA KOl AELITOVPYEl e TPOTO OV UIOPEl va, Qavel XPHGILOG GTOV TEAIKO
ypnot.H epyocio frav po peydAn mpokAnom, kvpiong emedn £mpene va, GuVOLAC® TOAAG
Slapopetikd epyoieio Kot TeXVoAOYieg Tov Oev giya dovAéyel Eavd. Emiong, 1o yeyovdg Ot €mpene va
Bpw AMboelg uoévog pov oe apketd teyxvikd (ntuoata, pe fondnce va eeliydm 160 TEYVIKA OGO KO (OC
TPOG TOV TPOTO OV OPYAVAOV® KOl VAOTOW® &va €pyo. Mia amd 11 Pacikés SUoKOAIEG TV TG M
EQOPLOYN OTOdELTNKE OPKETE «Popldy» Ko dev pmopel vo Tpéet oe Oheg Tic Android cvokevEg, KATL
7ov B pmopovoE Vo aVTILETOTIOTEL 08 PLEAOVTIKT £kdoor pe PerTioTomoinom g amddoong. Eniong,
N 7wpoomdbel GLYYPOVIGHOL OAwv TV otoyeiov (AR, yxdpmg, Ul «tA) Mrav oapketd
armoitntikn.Ocov apopd mhovec Pedtidoelg oto péAlov, Ba pmopovoe vo mpootebeil Agitovpyia
TAONYNONG Y10 VO SIEDKOAVVETOL 1] LETAPACT TOV YPNOTH 0O TO EVA OMUELD EVOLOPEPOVTOG GTO GAAO.
M GAAn evdiopépovoa mpoonmtikny Ba MTav 1 evooudtoon 3D poviéhov Yo ta onueia
EVOLOPEPOVTOG, £TCL MOTE M gumelpia va, glvar mo wopactatikn kol (ovtavr. Exutiéov, Ba pmopovoe
va tpootedel 1 duvatdTNTA TPOPOATG TANPOPOPIDV YWOPIG EIKOVESG, OAMS GTOXEVOVTOS HE TO KIVITO
TPOG TNV KateBvven Tov onpeiov, MoTe 1 epmelpia va givar To kabapr| Kot oA Yo Tov ¥pioT.
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Hapoptipota

Mapapmpa 1 — Script: GameManager.cs

To napdv mapaptpa tepthoppdvel Tov TAnpn wnyoio Kodwa tov scriptGameManager . cs, T0 0moio
amotelel PEPOG TNG AELTOLPYIKOTNTOC TNG €papuoyns. O kmdkog mopotifetor owTtovslog, OnmC

ypnoipwonomOnke oto mepPdriov avamtuéng Unity, kot cvovodevetal omd Poocikd GyYoAMocud Kot
E0MTEPIKT TEKUNPIOOT).

H evoopdroon tov oty @appoyn Ntav KpiGyn yio TV VAOTOINGoT AEITOVPYIDV TOL GYETICOVTOL IE:
*T1 J1XElpIoT TG KATAGTAOTG TOV XPNOTY,

*TIV ENKOWOVIO L GUGTHLATA YEDYPAPIKOV EvTOmicHol (GPS),

* TNV EVEPYOTOINOT) Kol AOKPLoT) ToL TePPdAlovtog enavénuévne tpaypatikotnrog (AR),

* 1] GAAEG VILOGTNPIKTIKES SIEPYAGIES, OTMG 1 YEWK®IKOTOoiNo, 1 eppavicr tov Ul kot o
GUYYPOVIGHOG OESOUEVQV.

H mapdBeomn tov cuykekpiévov KddwKa evioyDeL Tn dlopdvela Tng vAOToiNong kol eTiPePoimdvel Tig
TEPLYPOPES KOL TOL GUUTEPACILATA TTOVL AVOTTUYONKAY GTO KVPLO GO TNG EPYOTTNG.

18 the CesiunGlobeAnchor (for geospatial AR placement), the
1 s, is responsible for orchestrating proximity checks between the user's location
12 izing geocoded data.

3 <5 demonstrates best practices for centralized state managenent in Ur ed AR tourism applications, enabling modularity and scalability.
e} mmary>

15 public class GameManager : MonoBehaviour

16 =

17 /] <summary>

18 /1] Reference to the CesiumGlobetnchor component, which is used to anchor virtual content to real-world geospatial coordinates.
19 ables accurate placenent of AR objects based on latitude, longitude, and height.

b 111 </summzryy

n public CesiumGlobednchor cesiu r;

B 1] <summaryy

%

% 11 </summary

o public float currentlatitude =

b HI <[ sunmgry>

33 public float currentlongitude = -122.4194f; // Example: San Francisco longitude

E

3 1] <summary>

36 nearby place of interest.

37 dthin a certain distance of a stored place.

3 111 </summary>

kL [Header{"Local Place of Interest™)]

4 public Placedfinterest loa 0 3 I/ Reference to the local PlaceOfinterest scriptable object
4

4 M <sumsary>

43 Reference to the Scriptablelbject containing the collection of all places of interest.

% ables centralized management and querying of location data.

45 HI <[ sunmgry>

46 public PlacesOfinterest pl Reference to the PlaceOfinterest scriptable object

e

48 ] <summary>

49 0 the GeocodeAddress component, used for converting addresses to coordinates.

s dynamic updating of place data based on user input or e

ernal sources.

[ </ sunmary>
public Geocodetddress

1/ Reference to the Geocodeaddress conponent
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49 /// Reference to the GeocodeAddress component, used for converting addresses to coordinates.

sa /// This enables dynamic updating of place data based on user input or external sources.

51 7 <fsummarys

52 public Geocodeaddress geocodeAddress; // Reference to the GeocodeAddress component

53

54 [/ <summary>

55 //7 Singleton instance of the GameManager, ensuring only one instance exists throughout the application's lifecycle.
56 /// This pattern facilitates global access to game state and logic.

57 7 <fsummarys

58 public static GameManager Instance { get; private set; }

59

6a [/ <summary>

61 /// Event invoked whenever the currently active place of interest is updated.

62 /// Other components can subscribe to this event to react to changes in proximity or selection.
63 7 <fsummarys

4 public Action<PlaceCfinterest> OnPlaceOfInterestUpdated; // Action to notify when a place of interest is updated
65

66 [/ <summary>

&7 /77 Reference to the TextMeshProlUGUI component used to display the name of the current place of interest in the UI.
68 I <fsummary>

69 [Header("UI stuff")]

78 public TextMeshProlUGUI placeNameText; // Reference to the UI TextMeshProUGUI for displaying the place name
7

72 [/ <summary>

73 11/ Reference to the GameObject representing the map pin or marker in the scene.

74 //7 This object is shown or hidden based on scene transitions and user interactions.

75 1/ <fsummarys

76 public GameObject pin;

77

78 /1 <summary>

79 //f Reference to the GameObject representing the AR panel UL.

8@ /77 This panel is activated when the user is near a place of interest and deactivated otherwise.
38 JF </summarys

82 public GameObject arPanel;

83

84 public GameQbject POIUI;

85

86 public GameObject POIList;

87

88 public GameObject mainCanvas;

89

EL]

91 [Header("Cesium Geo Reference™)]

92 public CesiumGeoreference cesiumGeoreference; // Reference to the CesiumGeoreference component
a3

94 /17 <summary>

95 /77 Unity lifecycle method called when the script is enabled.

96 /// Subscribes the UpdateButtonUI method to the OnPlaceOfInterestUpdated event, ensuring the UL is refreshed when the active place changes.
97 1/ <fsummary>

98 void OnEnable()

29 3

108 OnPlaceOfInterestUpdated += UpdateButtonUl; // Subscribe to the event

101 }

182

9% - ‘@ No issues found

Gamehan=ge:= - | —

11
112 11} <sunmary>
13 11/ Unity lifecycle method called when the script instance is being loaded.
114 /7] Implements the singleton pattern by ensuring only one instance of GameManager exists and persists across scene loads.
115 111 </sunmary>
116 void Awake()
ur = {
118 /] Ensure that there is only one instance of GameManager
119 if (Instance null)
120
121 Instance = this;
122 DontDestroyOnLoad(gameObject); // Keep this instance across scenes
123 }
124 else if (Instance != this)
125 {
126 Destroy(gameObject); // Destroy duplicate instances
127 return;
128 }
129
130 }
131
132 J1I <summarys
133 /1] unity lifecycle method called before the first frame update.
134 11/ Starts coroutines for updating geocoded data and checking proximity to places of interest.
135 /77 Also ensures the AR panel is initially hidden.
136 J17 </summary>
137 void Start()
138 {
139 /I Prevent device from sleeping/lacking
140 Screen.sleepTimeout = SleepTimeout.NeverSleep;
141
142 StartCoroutine(UpdateAllPlacesLatLonFromAddress());
143 StartCoroutine(ProximityCheckCoroutine());
144
145 arPanel.SetActive(false); // Initially deactivate the AR panel
146
147
148 foreach (PlaceOfinterest placeOfinterest in placesOfinterest.placesOfInterest)
149 [ {
15@ PlaceOf InterestUI clone = Instantiate(POIUI, POIList.transform).GetComponent<PlaceQfInterestUI»(); // Instantiate the POI UI for each place of interest
151
152 clone.SetPlaceNanz(place0finterest.Name); // Set the place name in the UL
153 }
154
155 ¥
156
157
158 J1I <summarys
159 /1] Coroutine that periodically checks the user's proximity to all stored places of interest.
168 1/ Tf the user is within a specified distance (e.g., 18 meters) of a place, the AR panel is activated and the place is set as active.
161 /77 This enables context-aware AR experiences based on real-world locatien.
162 T </summary>
163 /11 «<returns>An IEnumerator for coroutine execution.</returns>
3 aratar ProvimifuCharkCarntinel )

164
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162 /11 </sumary>
163 /11 <returns>An IEnumerator for coroutine execution.</returns>

164 private IEnumerator ProximityCheckCoroutine()

165 3

166 ‘ while (true)

167 & {

168 CheckProximityToPlaces();

169 yield return new WaitForSeconds(1f); // Check every 1 second

178 }

171 }

172

173 J{{ <summary>

174 J{/ Coroutine that iterates through all places of interest and updates their latitude and longitude fields by geocoding their addresses.
175 /{1 This ensures that all places have valid coordinates for AR placement and proximity calculations.
176 /1 </summary>

177 /11 <returns>An IEnumerator for coroutine execution.</returns>

178 private IEnumerator UpdateAllPlaceslatLonFromiddress()

179 {

130 if (geocodeAddress == null)

181 o

182 geocodeAddress = GetComponent<GeocodeAddress>();

183 if (geocodeaddress == null)

184

185 Debug. LogError("No GeocodeAddress component found in the Game Hanager.”);
186 yield bresk;

187 H

188 }

189

190 foreach (var place in placesOfinterest.placesOfInterest)

191

192 if ((place.Latitude == of & place.longitude == 0f) & !string.IsNullorEmpty(place.Address))
193 {

194 geocodeAddress. latitude = of;

195 geocodeAddress. longitude = of;

196 geocodeAddress. resultText = *";

197 geocodeAddress. SearchAddress (place.Address) ;

198

199 /{ Wait until the geocoding completes (resultText is set or timeout)
200 Flost timeout = 1af;

201 float timer = of;

202 uhile (geocodeAddress.resultText == "" 8§ timer < timeout)

203 {

204 timer += Time.deltaTime;

285 yield return null;

206 ¥

207

208 /{ Update place with found coordinates

209 place.Latitude = geocodeAddress.latitude;

218 place.Longitude = geocodeAddress. longitude;

211 H

212 }

213 }

214

215 J17 csummarys

[99% - & No issues found

e |
JIT <summary>

1/ Updates the CesiunGlobeAnchor and current coordinates to navigate to a specific place of interest.

11} This method is used to reposition AR content or the camera based on user selection or navigation requests.

111 </summary>

111 <parsn nane="place">The place of interest to navigate to.</param

public woid NevigateToPlace(PlaceOfinterest place)

11 Logic to navigate to a specific place using the provided latitude and longitude
Debug. Log(§ Navigating to Place at Lstitude: {place.Latitude], Longitude: {place.Longitude}");

1/ Here you would typically update the CesimGlobeanchor or ather navigation logic
currentlatitude = place.latitude;
currentlongitude = place. Longitude;

cesiumblobetnchar. Latitude = place. Latitude;
cesiumblobetnchar. Longitude = place.Longitude;
cesiumblobetnchar. height = place.tieight; // Use the place’s height

111 <sunmary>

/1] Loads 3 nea Unity scens sdditively by its name and hides the map pin.

J{1 This method is used to transition to AR or detail scenes while preserving the main scene context.
111 <fsummary>

11/ <param name="scenelan">The nane of the scene to load.</param

public woid Addscens(string sceneliane)

Scenslanager. LoadScens(scenelane, LoadScenatiode  Additive);
pin.Sethctive(false); // Activate the pin when 5 scene is added

cesiumGeareference. gamelbject. Setictive(false); // Optionally desctivste the CesiunGeoreference if not nesded in the new scene
false); // Optionally deactivate the main camvas if not needed in the new scene

mainCanvas. Set!

POIList.SetActive(false); // Optionally deactivate the POL list if not needed in the nem scene
Debug. Log(§"Scens “{sceneane)’ loaded.”);
I
11} <summary>
11/ Unloads & Unity scene by its name and shows the map pin.
261 J1I This method is used to return from AR or detail scenes to the main map or overview scene.
282 J1F </ summaryy
%3 1] <param nane="scenslizms">The rame of the scens to unload.</param
24 || public void RemoveScene(string scenellane)
w3 {
26 Scene scene = SceneManager. Get:
2%7 if (scene. isLoaded)
%8 2 {
%9 Seenstanager. Unloadse
ceslumBeoreference. ganeObject. Setactive(true); // Reactivate the CesimGeoreference I it was deactivated
pin. e(truc); 1/ Deactivate the pin when a scene is removed

mainCamas e(true); // Reactivate the main camas if it wes deactivated

POIList. Setactive(true); // Reactivate the POI list if it was deactivated
Debug. Log§"Scene '{sceneNane)' unloaded.”);

}

else

{

Nehus _| nebiarnine(€™Srene 'f<renelamel’ is mnt Tnaded and cannat he unlnaded ™):
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276 ‘ else
277 & {
278 Debug.Logharning($"5cene '{sceneName}' is not loaded and cannot be unloaded.");
279 1
280 }
281
282 {1/ <summarys
283 /// Checks if the user's current location is within a specified distance (e.g., 10 meters) of any stored place of interest.
284 /// If a nearby place is found, it is set as the active place, the AR panel is shown, and the OnPlaceOfInterestUpdated event is invoked.
285 /11 If no places are nearby, the AR panel is hidden and the active place is cleared.
286 111 </ summary>
287 private void CheckProximityToPlaces()
28 {
289 ﬁ if (placesOfinterest == null || placesOfinterest.placesOfInterest == null)
298 return;
291
292 bool foundNearby = false;
293 foreach (var place in placesOfinterest.placesOfInterest)
294 o {
295 ﬁ if (place.latitude == @f && place.Longitude == &f)
296 continue;
297
298 double distance = HaversineDistance(currentlatitude, currentlongitude, place.latitude, place.lLongitude);
299 if (distance <= 10.8)
300 {
361 Debug.Log($"You are within 18 meters of {place.Name}!"); // Added log message
302 loacalPlace0fInterest = place; // Update the local place of interest
383 foundNearby = true;
384
3@5 OnPlaceOfInterestUpdated? . Invoke(place); // Notify subscribers about the updated place of interest
386
307 arPanel.SetActive(true); // Activate the AR panel when within proximity
E break;
309 1
318
3 if (!foundNearby)
312 3 {
313 loacalPlaceOfInterest = null;
314 arPanel.SetActive(false); // Deactivate the AR panel if no places are nearby
315 }
316 }
317
318 /11 <summary
319 /// Calculates the great-circle distance in meters between two geographic coordinates using the Haversine formula.
320 /// This method is used for accurate proximity detection in location-based AR applications.
321 111 </ summary>
322 /// <param name="lat1">Latitude of the first point in decimal degrees.</param>
323 //{ <param name="lon1">Longitude of the first point in decimal degrees.</param>
324 /// <param name="lat2">Latitude of the second point in decimal degrees.</param>
325 /11 <param name="lon2">Longitude of the second point in decimal degrees.</param>
326 /11 <returns>The distance between the two points in meters.</returns»
327 private double HaversineDistance(double latl, double lonl, double lat2, double lon2)
2 |
24 douhle R = £3718@@: // Farth radine in meters
99% - No issues found
J44 Aparam name= Londd *LONgLlTUude OT TnE S8C0oONa polnT 1n aeclimal Qegrees.<fparams
/! <returns>The distance between the two points in meters.</returns:
private double HaversineDistance(double latl, double lonl, double lat2, double lon2)
4
double R = 6371@80; // Earth radius in meters
double dLat = Mathf.Deg2Rad * (float)(lat2 - latl);
double dLon = Mathf.Deg2Rad * (float)(lon2 - lonl);
] double a =
Mathf.5in((fleat)dLat / 2) * Mathf.Sin({float)dLat / 2) +
Mathf.Cos(Mathf.Deg2Rad * (float)latl) * Mathf.Cos(Mathf.Deg2Rad * (float)lat2) *
Mathf.Sin(({float)dLon / 2) * Mathf.Sin{{fleat)dLon / 2);
double ¢ = 2 * Mathf.Atanz(Mathf.Sgrt((float}a), Mathf.sgrt(({float)(1l - a)));
double distance = R * c;
return distance;
¥
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Mapapmpa 2 — Script: GPSLocation.cs

To scriptGPSLocation &ivor vmedbBuvo Yy TV OVAKTNON TOV YEOYPUPIKOV GUVIETAYUEVOV
(yeoypapwd mAdtog Kor pnkog) and tov awctnmpa GPS g ovokevng. Exkwel v vanpecio
tonofeciog katd v €vapEn e epapuoyne, (ntd ta omopoitnto dSwkoumpoata (oe Android), kot
EVNUEPDVEL GLUVEYXMG TIG TWEC awTég o€ kaPe frame. [lapdAinia, cvyypovilel ta dedopéva pe Tov
GameManager, ®OTE VO €lval S100E01H0 GE OAN TNV EPAPUOYN Y10 EAEYXO EYYOTNTOG, EUPAVION
TEPIEYOUEVOD KOl YEMEVTOMICUEVT TTAOTYTON).

GPSLoc s 4§ X

Lsing UnityEng:

H
using System.Collections;

1
2
3
4 ff/ <summary>

5 /// This MonoBehaviour is responsible for accessing the device's GP5 hardware and retrieving the current geographic coordinates (latitude and longitude).

6 /// It requests location permissions at runtime (especially on Android), starts the location service, and continuously updates the coordinates.

7 /// The script also synchronizes the retrieved GPS data with the GameManager, enabling location-based logic such as proximity detection and AR content placement.
& /// This component is essential for any AR application that relies on real-world positioning, such as tourism guides or location-based games.

9 /// </summary>

1@  public class GPSLocation : MenoBehaviour

11 B

12 /] <summary

13 J// The most recently retrieved latitude value from the device's GPS sensor

14 /{7 This value is updated every frame while the location service is running.

15 1/ <fsummary>

16 public float latitude;

17

18 I/ <summary>

19 J{/ The most recently retrieved longitude value from the device's GPS sensor.

20 J// This value is updated every frame while the location service is running.

21 JIT <fsummary>

22 public float longitude;

23

24 S/ <summary>

25 /17 Unity lifecycle method called once before the first frame update.

26 J// Handles requesting location permissions (on Android) and starts the coroutine to initialize the location service.
27 J{/ This ensures that the application has the necessary permissions and that GPS data is awailable as soon as possible.
28 7 <[summary>

29 void Start()

3@

31 EI#if UNITY_ANDROID

32 // Request location permission at runtime on Android

33 if (!lunityEngine.Android.Permission.HazUserAuthorizedPermission(UnityEngine.Android.Permission.Finelocation))
34 [ {

35 UnityEngine.Andreid.Permission.RequestUserPermission(UnityEngine.Android.Permission.Finelocation);

36 }

37 El#fendif

38 [ StartCoroutine(StartLocationService());

39 }

48

41 S/ < summaryy

42 /// Coroutine that manages the initialization and retrieval of GPS data from the device.

43 /7 It waits for user permission, checks if location services are enabled, and handles timeouts or errors gracefully.
44 /[ Upon successful initialization, it retrieves the initial latitude and longitude values.

45 JI/ </summary>

46 IEnumerator StartLocationService()

a7 {

48 Cl#if UNITY_ANDROID

49 // Wait until the user responds to the permission dialog

5@ while (!UnityEngine.Android.Permission.HasUserAuthorizedPermission(UnityEngine.Android.Permission.FineLocation))
51 H {

52 Debug.Log("Waiting for locaticn permission...");

53 yield return null;

54 i3
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fff Also updates the GameManager's coordinates to keep the global game state in
S0 < summary >
void Update()
- 1
ff Optionally, print location every frame if available
if (Input.location.status == LocationServiceStatus.Running)
- {
latitude = Input.location.lastData.latitude;
longitude = Input.location.lastData.longitude;
Debug.Log("Lat: " + latitude + " Lon: ™ + longitude);

/{ Update GameManager's lat/lon if instance exists
if (GameManager.Instance != null)
- 1
GamsManager.Instance.currentlatitude = latitude;
GamsManager.Instance.currentlongitude = longitude;

Mapaptypa 3 — Script:CameraManager.cs

O mapokdto kddwkag amotelel o script CameraManager, to onoio givar vrevBuvo Yoo T SLVOUIKY
TonoBémon Kot TpoosavatoMopd g Kapepag otnv Unity og oyéon pe to CesiumGlobeAnchor. H
Képepa dwtnpel otabepd Vvyog Ko mapakolovdel amd YynAd To ompeio-Aykvpa, TPOCPEPOVTOG
emontiky] wpoPoin. H Aettovpyia avt sivon kpioyn oe epappoyés Eravénuévng Tpaypatucdtnrog
(AR) kot yeoympikng oanekdviongc.
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CameraMa
1

g = [

Lsing UnityEngine;

/11 <summary>
/// The CameraManager MonoBehaviour is responsible for dynamically positioning and orienting the main camera in relation to the CesiumGlobeAnchor.
/// This script ensures that the camera maintains & consistent height above the anchor's position and is oriented to look directly down at the anchor.
/14 Such functionality is essential in AR and mapping applications where the camera must follow or focus on a specific geospatial location,
/14 providing users with an intuitive and context-aware view of the virtual environment.
/11 <fsummary>
[RequireComponent (typeof(GameManager))]
public class CameraManager : MonoBehaviour
=
/11 <summary>
/{1 The vertical offset (in meters) above the CesiumGlobeAnchor at which the camera should be positioned.
/{1 This allows for adjustable camera elevation to suit different visualization needs.
/1] < sunmary>
public float heightOffset = 208f; // Adjustable height above the anchor

/1] <summary>

/11 Unity lifecycle method called once per frame.

/{1 Updates the camera’s position to be directly sbove the CesiumGlobeAnchor at the specified height offset,
/{1 and sets the camera’s rotation to look straight down at the anchor's position.

/{1 This ensures a top-down view centered on the current geospatial location.

/1] < sunmary>

void Update()

B

// Example: Adjust camera position based on GameManager's CesiumalobeAnchor

if (GameManager.Instance != null &% GameManager.Instance.cesium@lobeAnchor != null)

s {

// Set the camera position to the Cesium Globe Anchor's position

if (GameManager.Instance.currentlatitude != null &% GameManager.Instance.currentlongitude != null)
B {

GameManager. Instance.cesiumGlobeAnchor. latitude = GameManager.Instance.currentlatitude;
GameManager. Instance.cesiumGlobeAnchor. longitude = GameManager.Instance.currentlongitude;
GameManager. Instance.cesiumGlobeAnchor.height = heightOffset;

}

// Make the camera look straight down at the anchor's position

Transform anchorTransform = GameManager.Instance.cesiumGlobeAnchor. transform;
if (anchorTransform != null)

B {

// Position the camera above the anchor

transform.position = anchorTransform.position + Vector3.up * heightOffset;
// Look directly down at the anchor

transform.rotation = Quaternion.Euler(9ef, of, of);

Mapapmpa 4 — Script:ARUI.cs

H AR

Ul givon to script mov epovtilet yio to User Interface péoa omv AR oknwvi. Otav o yprotng

ninodoel éva onueio evdiapépovtog (POI), evepyonoteitoan 1 AR Aertovpyio xou to Ul yepiler pe

TANPO

(Qopieg yio. To onpeio: dvopa, meprypaen, suova Kot fivieo. Tlapddinia, divel ) dvvatdnto

EMGTPOPNG GTOV XAPTN HESH £vOG KovpmoD ("Map").
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RULes = >« |
1

Lising uni )
e.UL;

2 using Uni
3 using TWPro;
4 using Unitye
5
3

gine.video;

ff] <summary>
/] The ARUL monoBehaviour manages user interface interactions specific to the AR experience.
& [/ In particular, it handles the functionality of the Map button, allowing users to exit the AR sceme and return to the main map or overview.
g /ff This script demonstrates how to conmect UI elements to application logic, ensbling seamless transitions between AR and non-AR views in tourism or navigation apps.
18 ff/ <fsummary»
11 public class ARUT : MonoBehaviour

12 ={

12 ff] <summarys

14 //1 reference to the unity UI Button component representing the Map button.

15 fff This button is used by users to exit the AR sceme and return to the main map.

16 f efsummary>

17 public Button MapButton; // Reference to the Map button (remove static)

18

19 public TextMeshProlGUI PlaceMame; // Reference to the Map button text

8 public TextMeshProUGUI FlaceDescription; // reference to the mMap button description

21

22 public videoPlayer videoPlayer; // Reference to the video Player component for displaying videos related to the place of interest
23

24 public Image FlaceImage; // Reference to the Image component for displaying the icon of the place of interest

25 £ «summary>

26 fff unity lifecycle methed called before the first frame update.

27 //1 subscribes the Map button's click event to the RemoveScene method of the GameManager, ensuring that clicking the button unloads the AR scene.
28 fff This enables intuitive navigation and scene management for end users.

29 f efsummary>

E:) void start()

31 H {

32 | StartCoroutine(SetupMapButton());

33 }

4

35 private system.Collecticns.IEnumerator SetupMapButton()

®E {

37 | if (GameManager.Instance == null)

E:c] {

39 Debug.Log("<coler=aqua> GameManager instance is not available. Ensure it is initialized before ARUI.«</colors"};
48 yield break; // Exit if GameMmanager is not available

41 ¥

47 yield return new waitrorseconds(e.1f);

43 if (MapButton != null) MapButton.onClick.AddListener({) => GameManager.Instance.RemoveScene("AR™)); // Add listener to the Map button
44

a5 if (PlaceName != null)

46 = {

a7 PlaceName.text = GameManager.Instance.leacalPlacefInterest.hame; // Set the place name text

48 K

43 if (PlaceDescription != null)

L)

51 PlaceDescription.text = GameManager.Instance.loacalPlaceOfInterest.Description; // Set the place description text
52 ¥

53 if (videoPlayer != null &% GameManager.Instance.loacalPlaceofInterest.video != null)

5B

55 videoPlayer.clip = GameManager.Instance.loacalPlaceofInterest.video; // Set the video clip for the video Player
59 videoPlayer.Play(); // start playing the video

57 }

3] if (PlaceImage != null && GameManager.Instance.loacalPlaceOfInterest.Icon != null)

59 = {

2] PlaceImage.sprite = GameManager.Instance,loacalPlace0fInterest.Icon; // Set the place icon imsge

51 K

62

63

54 }

65 }

Mapaptnpa 5- Script: GeocodeAddress.cs

Avto to script etvon vrevbuvo yio vo petatpénel po oevbvvon (my. "AkpomoAn, Abnva') oe
ovvtetaypéveg GPS (yewypopikd mAdtog kot pnkog). Ouclootikd, «potdeyy e online vanpecio
(OpenStreetMap / Nominatim) kot maipvel micom to avtictoyo apluntikd dedopéva, T omola
UTOPOvOV LETE VoL ypNoLonomBovv Yo va eueaviotel mepleyopevo AR og exeivn v tomobeaio.
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GeocodeAdaress.cs -+ |

hsing UnityEngine;

using UnityEngine.Metworking;
using System.Collections;
using UnityEditor;

f/F <summaryz

/47 This MonoBehaviour provides geocoding functionality, allowing the application to convert a human-readable address string

f#f into precise geographic coordinates (latitude and longitude) using the OpenStrestMap Nominatim API.

fff 1t is designed to be used both at runtime and in the Unity Editor for data entry and walidation.

18 /// The script demonstrates how to perform asynchronous web requests, parse JSON responses, and integrate third-party geocoding services into Unity.
11 /) </summary:

12 public class GeocodeAddress : MonoBehawiour

L A

13 7§

14 J#f ¢summary>

15 ff{ The address string to be geocoded. This field is typically set via the Unity Editor or by other scripts.
16 M 4fsummarys

17 [HideInInspector]

18 public string addressInput = ™";

19 ffF <summarys

<] J#f The result of the geocoding operation, formatted as a string for display in the UI or editor.

21 JFf This field is updated after each geocoding reguest.

22 JH </ summary

23 [HideInInspector]

24 public string resultText = "";

25

26 J#f ¢summary>

27 f{ The latitude value obtained from the geocoding service.

8 JFI This value is set after a successful geocoding request and can be used for AR placesent or map viswalization.
29 81 «f summary»

3@ public float latitude;

31 Jf{ <summary>

32 fff The longitude value obtained from the geocoding service.

33 ff{ This value is set after a successful geocoding request and can be used for AR placement or map viswalization.
34 fEF «f summary>

35 public float longitude;

e

37 S <summary>

38 fff Initiates the geocoding process for the specified address.

39 J#7 This method starts a coroutine that sends a request to the Nominatim API and processes the response.

48 fEF «f summary>

41 J#f «<param name="address">The address string to be converted into coordinates.</param»

42 public void SearchAddress{string address)

43 B {

44 if (!string.IsNullOrEmpty(address))

45 = {

46 StartCoroutine(GetCoordinatesFromdddress(address));

47 1

48 }

49

L1} J#f ¢summary>

51 ff{ Coroutine that sends an HTTP GET reguest to the OpenStrestMap Mominatim APL to geocode the provided address.
L¥] J#7 It handles network errors, parses the JSON response, and wpdates the latitude and longitude fields accordingly.
53 fff This method demonstrates best practices for asynchronous web reguests and 150N parsing in Unity.

54 JH </ summary

55 fff <param name="address"»>The address string to geocode.</param>

L1.] i <returnsxan IEnumerator for coroutine execution.</returns:

57 IEnumerator GetCoordinatesFroméddress(string address)

58 [ {

59 string url = $"https:

7] UnityWebRequest request = UnityWebRequest.Get{url);

61 request.SetRequestieader (“User-Agent™, “UnityGeocodeTest/1.8 (nikosakr99@gmail.com)™); // Replace with your email
B2

63 yield return request.SendWebRequest();

b4

65 #if UNITY_2628_1 OR_NEWER

BE [ if (reguest.result != UnityWebRequest.Result.3uccess)
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GeocodeAdaress.cs -+ |

)

65 C#if UNITY 2628 1 OR_MEWER

b6 |_ if (reguest.result != UnityWebRegquest.Result.%uccess)

67 Eiitelse

68 |_ if (request.isNetworkError || request.isHttpError)

] Tlﬁ‘endif

78 [ {

n Debug.LogError("Request error: " + reguest.error);

72 resultText = "Error: " + reguest.error;

73 }

74 else

75 = {

76 string json = request.downloadHandler.text;

7 GeocodeResult[] results = JsonHelper.Fromlson<GeocodeResults{json);
18

79 if (results != null && results.Llength > @)

B8 = {

g1 float lat = float.Parze(results[#].lat);

B2 float lon = float.Parsze(results[@8].lon);

B3 latitude = lat;

B4 longitude = lon;

85 resultText = &"Lat: {lat}, Lon: {lon}";

g8 Debug. Log($"Lat: {lat}, Lon: {len}");

87 1

BE else

89 E {

98 resultText = "No results found.”;

91 latitude = @f;

92 longitude = @f;

93 1

94 }

g5 }

96

97 H csummary:

98 /{f Represents a single geocoding result returned by the Mominatim API.
99 //f Each result contains latitude and longitude as strings, which are parsed into floats for use in the application.
188 fi <fsummary:

181 [System.5erializable]

182 public class Geocodefesult

wE

184 /{f <summary>

185 Jff The latitude walue as a string, as returned by the API.

186 I «fsummary >

187 public string lat;

188 JIT <summary>

189 Jff The longitude value as a string, as returned by the APIL.

118 A fsummary »

111 public string lon;

112 }

113

114 f{1 csummary>

115 fi§ Static helper class for parsing JSON arrays using Unity's JsonUtility.
116 f4f Since JsonUtility does not natively support top-level arrays, this class wraps the array in an object for parsing.
117 Hif ¢/ summary>

118 public static class JsonHelper

19 5 {

128 JIT <summary>

121 Jff Parses a 150N array string into an array of objects of type T.
122 Jff This method is essential for handling API responses that return arrays at the root level.
123 H < fsummary >

124 /7 <typeparam name="T"»The type of objects in the array.</typeparam»
125 J{f <param name="json":The 130M array string to parse.</param:

126 J{f <returns»dn array of objects of type T.</returns:

127 public static T[] From)son<Tz{string json)

128 [ {

129 string wrapped = "[Y"array\":" + json + "}7;
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121 fff Parses a 1S0MN array string into an array of objects of type T.

122 fff This method is essential for handling API responses that return arrays at the root level.
123 S <fsummary >

124 S «typeparam name="T"»The type of objects inm the array.<f/typeparam:
125 fff <param name="json">The 150N array string to parse.<fparam:

128 ff7 <returns»An array of objects of type T.</returns»

127 public static T[] Fromlson<T>(string json)

128 = {

129 string wrapped = "{\"array\":" + json + "}";

138 Wrapper<T> wrapper = JsonUtility.Fromlson<Wrapper<ls: (wrapped);
131 return Wrapper.array;

132 }

133

134 [System.Serializable]

135 private class Wrapper<T»

136 = {

137 public T[] array;

138 }

139 }

148}

141

142  // Cwstom Editor for GeocodeAddress

143 #if UNITY_EDITOR

144 fiF csummary>

145 J// Custom Unity Editor inspector for the GeocodeAddress MonoBehaviour.

148 f/fJ This editor extension provides a convenient interface for testing geocoding fumctionality directly within the Unity Editor.
147 f/J Users can input an address, trigger the geocoding process; and view the resulting coordinates and status messages.

148  ff/ This tool is waluable for validating address data and ensuring correct geocoding before runtime.

148  ff/ <fsummary>

158  [CustomEditor(typeof{Geocodebddress))]

151 public class GeocodeAddressEditor : Editor

152 =

153 {1} <summary>

154 J/f Overrides the default inspector GUI to provide a custom interface for geocoding addresses.
155 JfF Includes input fields for the address, a search button, and a display area for results.
156 fif <fsummary>

157 public owverride void OnInspector@UI()

158 = {

159 GeocodeAddress script = (GeocodeAddress)target;

168

181 EditorGUILayout.labelField("Geocode Address Tester™, EditorStyles.boldlabel);
162

163 script.addressinput = EditorGUIlayout.TextField("Address", script.addressInput);
164

165 if (GUILayout.Button("Search™})

166 = {

167 script.Searchiddress(script.addressInput);

168 1

169

17a EditorGUILayout.%pace();

171 EditorGUILayout.labelField({"Result:™);

172 EditorGUILayout . HelpBox(script.resultText, MessageType.MNone);

173

174 if (GUI.changed)

175 = {

178 Editorutility.setDirty{target);

177 1

178 1

178}

188 dtendif

181

IMapaptnpa 6 — Script:PlaceOfInterestUl.cs
To cvykekpylévo script €yl ToAD amAd poro: TPoPAALeL TO Gvopd EVOG OTUEIOL EVOLOPEPOVTOG GTIV

006vn. [aipvet éva string (to 6vopa) kot to gpeavilet og éva TextMeshPro medio. Av yia kdmolo Adyo
1o TextMeshProUGUI dev éxel opiotel, epnpaviletotl oyxetikd pnvopa oto Console.
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PlaceOfinterestul.cs -+ < |

1 Lsing UnityEngine;
using TMPro;

“
3
4  public class PlaceOfInterestUl : MoncBehaviour
£

=

& public TextMeshProUGUI PlaceMame; // Reference to the TextMeshProUGUI component for the place name
7

] public void SetPlacelame(string name

9= {
i@ if (PlaceMame != null)
11 = i
12 | PlaceMame.text = name; // 5et the place name text

13 }

14 else

15 = {

16 | Debug. LogWarning{"PlaceName TextMeshProUGUI component is not assigned.™);
17 1

18 }

19}

Mapaptypa 7 — Script: VuforiaManager.cs

To VuforiaManager.cs givat vTevbuvo yio Ty EVOmTOiNocT TOV GUGTHLOTOG OVAYVOPIoTG EIKOVMV TNG
Vuforia pe 10 Ul g epappoyne. Kdabe popd mov evtomiCeton éva AR image target, to script
evnuepmvel duvapkd o interface, sueovifovrag 1 kpOPovTag TNV avTIGTOYN TANPOPOPLUKT| KAPTO.
'Etol, onuovpyeitar pio d100pacTiky Umepion 6Tov 0 ¥pNoTNG AouPAavel dueso TANpoeopiec Otav
«OKOVAPED £Va, GNILELD EVOLOQEPOVTOG.
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Vdoiergecs -+ I

1 hsing UnityEngine;

1 using Vuforia;

3

4 ff] ¢summary:

5 f// This MonoBehaviour manages the interaction between Vuforia image targets and the application's UI.

& [f/ It listens for Vuforia target detection and loss events, and controls the visibility of a UL panel that displays inforsation about the detected target.
T 1}] The script demonstrates how to bridge AR tracking events with user interface elements, which is a common requirement in AR tourism and educational apps.
& /] ¢/summary>

9 public class VuforiaManager : MonoBehaviour

18 ={

1 11 <summaryz

12 /1] Reference to the Vuforia ImageTargetBehaviour component in the scene.

13 /{f This component is responsible for detecting and tracking a specific image target in the real world.
14 J </ summary>»

15 public ImageTargetBehaviour imageTargetBehaviour;

16 11 <summaryz

17 /1] Reference to the GameObject representing the UI panel that displays information about the currently detected target.
18 /{f This panel is shown or hidden based on the target's tracking status.

19 J </ summary>»

bl public GameGbject targetInfoPanel; // Reference to the UL panel that displays target information

il

n HI csumsary>

23 //] Holds 2 reference to the VuforiaTargetEvents component, which dispatches target tracking events.
bl J </ summary>»

25 private VuforiaTargetEvents vuforialargetEvents;

6

7 11 <summaryz

8 //f Unity lifecycle method called on the frame when the script is enabled.

29 //] Sets up event subscriptions for Vuforia target found and lost events, and ensures the info panel is initially hidden.
38 //f This method demonstrates best practices for initializing AR event handling and UL state.

i J </ summary>»

32 void Start()

B

34

35 if (imageTargetBehaviour != null)

3 & {

37 /{ Add or get the VuforiaTargetEvents component

38 vuforiaTargetEvents = imagelargetBehaviour.GetComponenteVuforiaTargettventss();

39 = if (vuforiaTargetEvents == null)

Lt ] vuforialargetEvents = imageTargetbehaviour.gameObject.AddCompanent<Vuforialargettventsa();
41

a2 /[ Subscribe to target events

43 vuforiaTargetEvents.OnTargetFound += TargetFound;

a4 vuforiaTargetEvents.OnTargetlost += Targetlost;

45 /[ Optionally subscribe to OnTargetUpdated and OnTargetStatusChanged if needed

46 1

47

48

49 /[ Ensure the target info panel iz initially hidden

58 if (targetInfoPanel == null)

51 {

52 /I Try to auto-assign by searching for a GameObject named "TargetInfoPanel”

53 var foundPanel = GameObject.Find("TargetInfoPanel");

54 if (foundPanel != null)

55 & {

58 targetInfoPanel = foundPanel;

57 Debug. LogWarning("Target info panel was not assigned in the inspector. Found and assigned GameObject named 'TargetInfoPanel'.");
58 1

59 }

L]

61 if (targetInfoPanel != null)

62 & {

63 targetInfoPanel.SetActive(false);

64 1

L]

] }
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VuforiaManager.cs = x | —
64 | }
B5
66 }
67
BE fAF csummary:
1] F4f Unity lifecycle method called when the MonoBehaviour will be destroyed.
Ta f4f Cleans up event subscriptions to prevent memory leaks and unintended behawvior.
71 HAF </ summary >
72 void OnDestroy()
73 = {
74 if (wuforiaTargetEvents != null)
75 = {
76 vuforiaTargetEvents.OnTargetFound -= TargetFound;
) vuforiaTargetEvents.OnTargetlost -= Targetlost;
79 }
Ba
Bl fAF csummary:
B2 f4f callback method invoked when a Vuforia target is detected and tracked.
B3 ff Actiwvates the target information panel and logs the event for debugging or analytics.
B4 HiF «fsummary >
85 M <param name="observer”:The ObserverBehaviour representing the detected target.<fparam:
Ba void TargetFound{ObserverBehaviour observer)
B7 = {
BE ff Display the target information panel when a target is found
g = if (targetlnfoPanel != null)
a8 targetlnfofanel.etictive(true);
91
92 ff optionally, log or use observer.TargetMame if needed
93 Debug.Log({"Target found: " + observer.TargetMame);
94 }
15
=[] HF csummary >
a7 f4f callback method invoked whem a Vuforia target is lost (no longer tracked).
98 f4f Deactivates the target information panel and logs the event for debugging or analytics.
99 S < fsummary»
188 fff <param name="observer”:The ObserverBehaviour representing the lost target.</param:
181 voild TargetLost(ObserverBehaviour cbserver)
182 = {
183 ff Hide the target information panel when a target is lost
184 = if (targetinfoPanel != null)
185 targetinfoPanel.setactive(false);
186
187 Debug.Log{"Target lost: " + observer.TargetName);
188 }
@9}
118

Mapappa 8 — Script :VuforiaTargetEvents.cs

To VuforiaTargetEvents.cs givau éva. script mov avaiapfaver va dtoyepileton Tig aAhoyég KATAGTAGNG
(status) tov AR targets mov mapakorovdei n Vuforia. Iapakorovbei to Aeyouevo ObserverBehaviours
(omwg ewdvec N povtéda otov AR xdpo) kar evepyomotel avtiotoyyo yeyovoto (C# events) omwg
OnTargetFound, OnTargetLost, OnTargetUpdated Kot OnTargetStatusChanged.
AvTOg 0 UNYOVIoUOS EIVaL 1O0VIKOG Y10 VO ATEMTACKEL 1) AOYIKT] TOV GUGTHIATOG GO TNV TEYVOAOYid
gvtomicpov — emitpénovrag kabapo, modular oyedracpod. Ta veorowra scripts amid Kavovv subscribe
o710 events Kot avtidpovv (1. epeavion Ul 6tav eppaviotel £va target).
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bl
B2
B3
64
B5
bb

using UnityEngine;
using Vuforia;
using System;

) csummary>
{1f This MonoBehaviour acts as an event dispatcher for Vuforia target status changes.
{if It listens for changes in the tracking status of Vuforia ObserverBehaviours (such as Image Targets or Model Targets)
{/{ and expozes these changes as C# events that other scripts can subscribe to
{ff This enables decoupled and modular handling of AR target detection, loss, and updates
{1{ which is essential for building interactive AR experiences where UI or logic must respond to target wisibility.
M «fsummary»
[RequireComponent (typeof(VuforiaManager))]
public class VuforiaTargetEvents : MonoBehaviour
={
fIf «summary:
/I Event triggered when a Vuforia target is found (i.e., when tracking status transitions from NO_POSE to TRACKED or EXTENDED_TRACKED).
#1 Subscribers can wse this event to activate AR content or UI when a target becomes visible.
A «fsummarys
public event Action<ObserverBehaviour: OnTargetFound;
fif <summary:
/I Event triggered when a Vuforia target is lost (i.e., when tracking status transitions from TRACKED/EXTENDED_TRACKED to NO_POSE).
#1f Subscribers can wse this event to hide AR content or UL when a target is no longer visible.
A «fsummarys
public event Action<ObserverBehaviour® OnTargetlost;
fif <summary:
/I Event triggered whensver a Vuforia target's status is updated, regardless of the specific transition.
#4f This can be used for continuous feedback or analytics
i «fsusmary»
public event Action<ObserverBehaviour, TargetStatus: OnTarpetUpdated;
fIf csummary:
/I Event triggered on any change in the target’s status, providing both the previous and new status.
#ff This allows for detailed tracking of status transitions for debugging or advanced logic.
i «fsusmary»
public event Action<ObserverBehaviour, TargetStatus, Targetitatus: OnTargetStatusChanged;

fIf «summary:

/[ Stores the previous tracking status of the observed target.

#{F This is used to detect transitions between different tracking states.
JIT </susmary>

private TargetStatus previousStatus;

FIf csummary:

f/f Unity lifecycle method called when the script instance is being loaded.

JIf Subscribes to the Vuforia ObserverBehaviour's OnTargetStatusChanged event to monitor tracking changes.
f11 </susmary>»

void Start()

B {
var observer = FindAnyObjectByTypecObserverbehaviour:();
previpusitatus = observer.TargetStatus;
observer.OnTargetStatusChanged += HandleTargetStatusChanged;
}

fIf csummary:

f1f Unity lifecycle method called when the MonoBehaviour will be destroyed.

/4 Unsubscribes from the Vuforia ObserverBehaviour's event to prevent memory leaks or null references
JIf </summary>

void OnDestraoy()

B {

var observer = GetComponent<ObserverBehaviour:();

if (observer != null)

E {

observer.OnTargetStatusthanged -= HandleTargetStatusChanged;
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ie] void OnDestroy()

61 = |

B2 var observer = GetComponent<ObserverBehaviour:();

b3 if (observer != null)

B [- {

B5 observer.OnTargetStatusChanged -= HandleTargetStatusChanged;

Ba 1

67 }

B8

B {1 <summary:

1] //f Handles the logic for all Vuforia target status transitions.

1 {f! Invokes the appropriate C# events based on the change in tracking status, enabling other scripts to react accordingly.
2 {ff This method distinguishes between target found, lost, updated, and general status changes.
13 I <fsummary»

4 {[f <param name="behaviour™:The Vuforia ObserverBehaviour whose status has changed.</param:
{/f <param name="status":The new tracking status of the target.</param:

76 private void HandleTargetStatusChanged{ObserverBehaviour behaviour, Targetitatus status)

17 = {

78 /I OnTargetStatusChanged (previous, new)

OnTargetStatusChanged? . Invoke(behaviour, previousStatus, status);

E@

Bl /I OnTargetFound

B2 = if ((previcusStatus.Status == Status.NO_POSE) &

83 (status.5tatus == Status.TRACKED || status.Status == Status.EXTENDED TRACKED))

B4 [ {

85 OnTargetFound?. Invoke(behaviour);

1 1

87 /I OnTargetlost

BE = else if (({previousStatus.Status == Status.TRACKED || previousStatus.5tatus == Status.EXTENDED TRACKED) &&
B9 status.5tatus == Status.NO_POSE)

B = {

91 OnTargetLlost?. Invoke(behaviour);

2 }

3

94 // OnTargetUpdated

95 OnTargetUpdated?. Invoke(behaviour, status);

97 IJI"EV:-I.DLISBTEEIIJE = status;

Mapaptnpa 9 — Script: PlaceOfinterest.cs

H «\domn PlaceOfinterest givor évo oeiplomomoio HoviéAo SE0UEVEOV TTOV XPTGULOTOLEITAL Y10l VO
mePLyphyel TANP®G €vo onuelo  eVOLOPEPOVTOG O EQOPUOYEG EMAVENUEVNG TPOYHOTIKOTNTOG.
[MeptiapPaver mnpopopiec 6mmg TO Ovopd, TNV TEPLYPAPT, TN O1eVBLVOT, TIC YEOYPAPIKEG
GUVTETOYUEVEG (TAATOG, UNKOG, HWOC), KOBMG KOl GYETIKO OTTIKOUKOVGTIKO VAIKO (E1KOVA Kot Bivteo).
To script avtd Aeitovpyel MG SOMKO GTOLYEID OTOBNKEVGTG KOl OVAKTNONG OEOOUEVOV TOTODECIMY,
dtevkoAvuvovTag T ovvdeon Tov mepieyopévov pe to Ul kot tn oknvi AR.
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Lsing System;
using UnityEngine;
using UnityEngine.Video;

i
i
i
i
i
i

CSUMmary:
A serializable data class that encapsulates all relevant information about 3 single place of interest.
This class is intended to represent real-world locations in AR tourism or mapping applications,
providing both geospatial coordinates and descriptive metadata for each location.

Each instance can be stored im a "PlacesOfinterest” Scriptablefbject and referenced at runtime.

</ summary >

[2erializable]
public class PlaceOfinterest

=

fA <summary:

fff The human-readable name of the place of interest.

fff This is used for display in the UL and as a unigque identifier for searching and referencing.
ffF «fsummary >

public string Mame;

S «summary:

fff A textual description providing additional information about the place.

fff This can include historical context, significance, or visitor information.

SO0 «fsummary >

public string Description;

fAF csummarys

ffF The physical or postal address of the place, if available.

ffF This field can be used for geocoding to obtain latitude and longitude coordinates.
fF «fsummary»

public string Address

ff <summary:

ffF The latitude coordinate (in decimal degrees) of the place’'s geographic location.
fff Used for positioning in AR scenes and proximity calculations.

A «fsummary >

public float Latitude;

A csummary:

fff The longitude coordinate (in decimal degrees) of the place's geographic location.
fff Used for positioning in AR scenes and proximity calculations.

fAF «fsummary >

public float Longitude;

SO csummary:

fff The height or altitude (in meters) above sea level for the place.

ffF This value is wsed for accurate 30 placement in AR or mapping environments.

fF «fsummary»

public float Height;

fAF csummarys

fff A wisual icon or sprite representing the place of interest.

fff This can be displayed in the UI or on AR markers to help users identify the location.
f0F «fsummary»

public Sprite Icon;

A csummary:

fff A video clip representing the place of interest.

fff This can be used to show a wideo about the location in the UI or AR experience.
ffF «fsummary >

public VideoClip Video;

Mapaptnpa 10 — Script: PlacesOfinterest.cs

H «\don PlacesOfinterest sivon éva ScriptableObject g Unity mov Agitovpyel og Bdon dedopévav
onueiov evdopépovroc. TlepropPdver pa Aiota amd avrikeipevo tomov PlaceOfinterest, to omoia

mepLEYovy TANpopopieg yo Kabe Ttomobesia (m.y. OVOUO, TEPLYPOPY], CUVIETOYUEVEC, EIKOVIOL0).
MMopéyer pebodd0vg Yo Tpochk, Stoypaen Kot avalntnon onueiov Pdoel ovopatos.

74



PlcesOfineretcs -= > |
1 using System.Collections.Generic
2 using UnityEngine;
3
4[] <summary:
5 /i A Unity Scriptabledbject that serves as a persistent data container for a collection of places of interest.
& fff This class is designed to be used as a centralized database for storing and managing multiple “Place0finterest” entries,
£ which represent real-world locations with associated metadata such as name, description, address, coordinates, and am icon.
&8 //J The ScriptableObject can be edited in the Unity Editor and referenced by other scripts at runtime, enabling efficient data-driven workflows
9 J#} for location-based AR or tourism applications
e J// ¢/summary>
11  [CreateAssetMenu{fileNase = "Empty Data", menuName = "Places OFf interest™)]
12  public class PlacesOfinterest : ScriptableObject
13 By
14 Jif «summary:
15 fff The main list conmtaining all "PlaceOfinterest” objects managed by this ScriptableObject.
18 J/7 Each entry in this list represents a unique point of interest with its own metadata and geospatial informatiom.
17 S </summary>
18 public ListePlaceOfinterest> placesOfInterest = new List<PlaceOfinterest:();
19
28 I <summary>
21 /i Adds a new "PlaceOfinterest” to the collection if it does not already exist.
22 /47 This method prevents duplicate entries and ensures data integrity.
23 JIF «/summarys
24 fff <param name="place”>The Place0finterest instance to add to the list.<fparam:
25 public void AddPlace{PlaceCfinterest place)
26 £ {
7 | if (place != null & !placesOfInterest.Containz(place))
28 [ {
29 placesOfInterest.Add{place);
EL] }
31 }
32
33 JIf <summary:
34 J/7 Removes an existing "Place0finterest™ from the collection if it is present.
35 fff This method is used to delete places from the database, supporting dynamic content management.
36 JIF «fsummary>
37 {{{ <param name="place”»The Placelfinterest instance to remove from the list.</param»
38 public void RemovePlace(PlaceOfinterest place)
39 & {
48 | if (place != mull B& placesOfInterest.Contains(place))
11 = {
42 ‘ placesOfInterest.Remove(place);
43 1
44 }
45
48 Jif «summary:
47 /17 Searches for a PlaceOfinterest in the collection by its name.
a8 fff Returns the first matching entry or null if no match is found.
49 fff Thizs method enables efficient lookup of places for editing, navigation, or display purposes
L] JIF «fsummary>
81 //f <param name="name">The name of the place to search for.</params
52 /{f «returns:The matching PlaceOfinterest instance, or null if not found.</returns:
53 public PlaceOfinterest GetPlaceByName{string name)
54 = {
E5 return placesOfinterest.Find(place =» place.Mame == name);
56 }
57}
L1.3

Mapaptnyua 11 — Script: PlacesOfinterestEditor.cs

To script PlacesOfinterestEditor givat éva custom epyakeio yuo to Unity Editor, to onoio emtpénet v
€0KOAN dlayeiplon Tov onueiov evdowpépovtog (PlacesOfinterest). Méoa amd to mapdbvpo tov
Inspector, o ypnotng punopei va tpochétel, Tpomomotel 1 oy papet onpeio, Kabmg Kot vo, amodnkedel M
va. poptavel oedopéva oe popen JSON. AtevkoAbvel v sloaymyn TANpogopiag ywpic oAAayn
OKNVNAG M PO EEDTEPIKDV EPYOLEi®V.
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Jff Custom GUI style for section headers in the inspector.
B2 H e/ summary»
B3 private GUIStyle headerStyle;
B4 Jf <summary:
B5 Jff Custom GUI style for boxed sections in the inspector.
BE H e/ summary»
67 private GUIStyle boxStyle;
B8 Jf <summary:
B9 Jff Custom GUI style for buttons in the inspector.
78 H e/ summary»
m private GUIStyle buttonStyle;
12 Jf <summary:
73 /7 Custom GUI style for labels in the inspector.
14 H e/ summary»
75 private GUIStyle labelStyle;
Fi]
17 Jf <summary:
78 0 Initializes custom GUI styles for the inspector if they have not already been created.
79 Jff This method ensures consistent and viswally appealing formatting for all custom UL elements.
Be H e/ summary»
Bl private void InitStyles()
Bl = {
8 | if (headerstyls == null)
Bl = {
B5 | headerstyle = new GUIStyle(EditorStyles.boldlabel)
B = {
87 fontSize = 16,
B8 normal = { textColor = new Color(@.2f, 8.5F, 8.8f) }
B9 b
98 }
91 if (boxStyle == null)
92 = {
93 boxStyle = new GUIStyle(GUI.skin.box)
94 = {
95 padding = new RectOffset(19, 18, &, B),
98 margin = new RectOffset(@, @, 5, §)
97 b
98 }
99 if (buttonStyle == null)
188 = {
181 buttonStyle = new GUIStyle(GUL.skin.button)
182 [ {
183 fontStyle = FontStyle.Bold,
184 fontSize = 12,
185 fixedHeight = 28
1886 L
187 }
188 if (labelStyle == null)
189 = {
118 labelstyle = new GUIStyle(EditorStyles.label)
111 = {
112 fontSize = 12
113 L
114 }
115 }
116
117 // Foldout and scroll state
118 private bool placesFoldout = true;
119 private Vectorl placesScroll;
118 private List<bool> expandedStates = new List<boolx();
121
122 Jf <summary:
123 Jff Overrides the default Unity inspector GUI for the "PlacesOfinterest” ScriptableObject.
124 Jf{ Provides a comprehensive interface for viewing, editing, adding, and searching places of interest.
125 Jff The inspector displays all existing places in a scrollable list, each with editable fields for all properties.
128 J{f Users can add new places by filling out the provided form and clicking the "Add Place” button.
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127 /11 The search section allows users to quickAlyb locate 3 place by name and view its details.

128 /1] Al changes are recorded for undo functionality and marked as dirty for proper asset saving.
129 /1] </susmary>

130 public override void OnlnspectorGUI()

B {

132 InitStyles();

133 PlacesOfinterest poiAsset = (PlacesOfinterest)target;

134

135 EditorGUILayout.Space();

136 EditorGUILayout.Labelfield("] Places OF Interest”, headerStyle);

137 EditorGUILayout.Space();

138

139 // Backup/Restore buttons in a horizontal group, centered

148 EditorGUILayout.BeginHorizontal();

141 GUILayout.FlexibleSpace();

142 if (GUILayout.Button("! Backup to JSON", GUILayout.Width(14), GUILayout.Height(24)))

183 = {

144 string path = EditorUtility.SaveFilePanel("Backup Places Of Interest", "", "places_backup.json", "json");
145 if (!string.IsNullOrEmpty(path))

146 = {

147 try

148 = {

149 string json = JsonUtility.Tolson(new SerializationWrapper<PlaceCfinterest>(poidsset.placesOfInterest), true);
150 File.WriteAllText(path, json);

151 | EditorUtility.0isplayDialog("Backup Complete”, "Places backed up to JSON successfully.", "OK");
152 }

153 catch (Exception ex)

154 [ {

155 EditorUtility.DisplayDialog("Backup Failed", ex.Message, "0K");

156 | }

157 }

158 | }

159 if (GUILayout.Button("! Restore from JSON", GUILayout.Width(14e), GUILayout.Height(24)))
160 = {

161 string path = EditorUtility.OpenFilePanel("Restore Places Of Interest", "", "json");
162 if (!string.IsNullOrEmpty(path))

163 = {

164 try

165 = {

166 string json = File.ReadAllText(path);

167 var wrapper = JsonUtility.from)soncSerializationWrapper<PlaceOfinterest>>(json);
168 if (wrapper != null 8& wrapper.items != null)

169 F {

178 Undo.RecordObject(poiAsset, "Restore Places");

n poiAsset.placesOfInterest = new List<PlaceOfinterest>(wrapper.items);

1 EditorUtility.SetDirty(poiAsset);

173 expandedstates = new Listc<bool>(new bool[poiAsset.placesOflInterest.Count]);
174 EditorUtility.DisplaybDialog("Restore Complete”, "Places restored from JSON successfully.", "OK™);
175 | )

176 }

177 catch (Exception ex)

178 = {

179 EditorUtility.Displaybialog("Restore Failed", ex.Message, "0K");

180 | }

181 | }

182 }

183 GUILayout.FlexibleSpace();

184 EditorGUILayout.EndHorizontal();

185

186 EditorGUILayout.Space();

187

188 // Foldout for places list

189 placesfoldout = EditorGUILayout.Foldout(placesFoldout, $"Places List ({poiAsset.placesOflnterest.Count})", true, headerStyle);
199

191 /[ Expand/Collapse All

192 if (placesfoldout 8& poiAsset.placesOfInterest.Count > @)
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198

191 /{ Expand/Collapse ALl

192 if (placesFoldout B% poiAsset.placesOfInterest.Count » 8)

193 & {

194 EditorGUILayout.BeginHorizantal();

195 GUILayout.FlexibleSpace();

198 if (GUILayout.Button{"Expand ALl", GUILayout.Width(9@)))

197 £ {

198 Ensuretxpandeditates(poiAsset.placesOfInterest.Count);

199 for {int 1 = @; 1 ¢ expandedStates.Count; i++) expandedStates[i] = true;

268 }

281 if (GUILayout.Button{"Collapse AlL", GUILayout.Width(9d)))

w1 E {

283 Ensuretxpandeditates(poiAsset.placesOfInterest.Count);

284 for {int i = @; 1 « expandedStates.Count; i++) expandedsitates[i] = false;

265 }

286 GUILayout.FlexibleSpace();

287 EditorGUILayout.EndHorizontal();

208 }

289

218 /f List all places in scroll view

11 if (placesFoldout)

Fav il {

13 if (poiAsset.placesOfInterest.Count == 8)

4= {

215 EditorGUILayout.HelpBox( No places added yet.", MessageType.Info);

216 1

ur else

18 & {

219 Ensuretxpandeditates(poiAsset.placesOfInterest.Count);

228 placesscroll = EditorGUILayout.BeginicrollView{placesScroll, GUILayout.MinHeight(188), GUILayout.MaxHeight(328));
2 for {int 1 = &; 1 « poiAsset.placesOfinterest.Count; i++)

mE {

3 var place = poidsset.placesOfInterest[i];

224 expandeditates[i] = EditorGUILayout.Foldout{expandedstates[i], §"#{i + 1} {place.Name}", true, Editorityles.foldoutHeader);
225 if (expandedstates[i])

22 & {

227 EditorGUILayout.BeginVertical(boxStyle);

228

229 {{ Top row: Remove button, Mame, Icon

238 EditorGUILayout.BeginHorizontal();

31 if (GUILayout.Button(" ", GUILayout.Width(28), GUILayout.Height(28)))
#B1E {

33 Undo. RecordObject (poifsset, "Remove Place”);

234 poidsset.placesOfInterest. Removedt(i);

235 ditorUtility.SetDirty(poiAsset);

138 EditorGUILayout.EndHorizontal();

237 EditoraUILayout.Endvertical();

138 expandedstates, Removedt(i);

39 i}

248 continug;

41 }

242 EditorGUILayout.LabelField( Name", GUILayout.Width(38));

243 place.Name = EditorGUILayout.TextField(place.Name, GUILayout.Width{128));
244 GUILayout.FlexibleSpace();

245 place.Icon = (Sprite)EditorGUILayout.ObjectField(place.Icon, typeof(Sprite), false, GUILayout.Width{e@), GUILayout.Height(e8));
248 EditorGUILayout.EndHorizontal();

247

248 /1 Video

249 place.Video = (VideoClip)EditorGUILayout.ObjectField("Video", place.Video, typeof(VideoClip), false);
258

251 {{ Description

252 EditorGUILayout.LabelField( Description”, labelStyle);

253 place.Description = EditorGUILayout.Texthrea(place.Description, GUILayout.MinHeight(88), GUILayout.MaxHeight{12e));
254

255 /1 hddress
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253
254
133
136
57
238
39
268
261
262
263
264
2685
266
267
268
269
e
i1
FYF
13
FxL
15
ife
i
78
FrE]
288
281
281
283
284
285
286
87
188
289
298
2491
283
283
294
2493
296
2497
208
299
ELL]
381
g
383
a4
i85
i8e
a7
j88
89
318
il
i
313
Ei L]
315
316
iz
18

place.Description = EditoraUILayout.Textirea(place.Description, GUILayout.MinHeight(B8), GUILayout.MaxHeight{128));

[/ Address
place.Address = EditorGUIlayout.TextField("Address", place.Address);

I Lat/Lon/Height row
EditorGUILayout.BeginHorizontal();
EditorGUILayout.LabelField("Lat", GUILayout.Width{2d));
EditorGUILayout.Selectablelabel({place. Latitude.ToString("F6"), EditorStyles.textField, oUILayout.Width{78));
if (GUILayout.Button("Copy”, GUILayout.Width(3g)))

EditorGUIUtility.systemCopyBuffer = place.latitude.ToString("F&");
EditorGUILayout.LabelField{"Lon", GUILayout.Width{24});
EditorGUILayout.Selectablelabel({place. Longitude. ToString("F6"), EditorStyles.textField, GUILayout.Width(78));
if (GUILayout.Button("Copy”, GUILayout.Width(36)))

EditorGUIUtility.systemCopyBuffer = place.longitude.ToString("Fe");
EditorGUILayout.LabelField("H", GUILayout.Width(14));
place.Height = EditordUILayout.FloatField(place.Height, GUILayout.Width({4&)};
EditorGUILayout.EndHorizontal();

EditorGUILayout.Endvertical();
EditorGUILayout.Space(l);

}
EditorGUILayout.EndScrollView();

f{ Add new place section

EditorGUILayout.5pace(8);

EditorGUILayout.Labelfield{"+ Add New Place”, headerStyle);
EditorGUILayout.Beginvertical{boxstyle);

EditorGUILayout.BeginHorizontal();

EditorGUILayout.LabelField("Name", GUILayowt.Width{38});

newlaceName = EditorGUILayout.TextField|newPlaceName, GUILayout.Width{128));

GUILayout.FlexibleSpace();

newPlacelcon = (Sprite)EditorGUILayout.Objectfield(newPlacelcon, typeof(Sprite), false, GUILayout.Width{e®), GUILayout.Height(g@));
EditorGUILayout . EndHorizontal();

] Video
newPlaceVideo = (VideoClip)EditorGUILayout.ObjectField("video”, newPlaceVideo, typecf(Videollip), false);

EditorGUILayout.LabelField("Description”, labelStyle);
newPlaceDescription = EditorGUIlayout.Texthrea(newPlaceDescription, GUILayout.MinHeight(8@), GUILayout.MaxHeight{128));
newPlacedddress = EditorGUILayout.TextField("Address”, newPlacedddress);

EditoraUILayout .BeginHorizontal();

EditorGUILayout.LabelField("Lat", GUILayout.Width{24}};

newPlaceLatitude = EditorGUIlayout.FloztField(newPlacelatitude, GUILayout.Width{7e));
EditorGUILayout.LabelField("Lon", GUILayout.wWidth{24}};

newPlaceLongitude = EditorGUILayout.FloatField{newPlaceLongitude, GUILayout.Width(78));
EditoraUIlayout.LlabelField("H", GUILayout.Width{14});

newPlaceteight = EditorGUILayout.Floatfield|newPlaceHeight, GUILayout.Width(48));
EditorGUILayout . EndHorizontal();

GUL.backgroundColor = new Color(8.5F, 8.85F, 8.5f);
if (GUILayout.Button("Add Place”, GUILayout.Height(28)))
{
var newPlace = new PlaceCfinterest
{
Name = newPlaceMame,
Description = newPlaceDescription,
Address = newPlacedddress,
Latitude = newPlacelatitude,
Longitude = newPlacelongitude,
Height = newPlaceHeight,
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388 GUIL.backgroundColor = new Color(8.5F, B.85F, 0.5F);

389 if (GUILayout.Button("Add Place", GUILayout.Height(28)))

318 & {

Eb b var newPlace = new PlaceOfinterest

MmE {

313 Name = newPlaceName,

314 Description = newPlaceDescription,

315 Address = newPlacefddress,

i1a Latitude = newPlacelatitude,

317 Longitude = newPlacelongitude,

318 Height = newPlaceHeipht,

319 Icon = newPlacelcon,

328 Video = newPlaceVideo

321 L

322 Undo. RecordObject(poiAsset, "Add Place");

323 poiAsset . AddPlace(newPlace);

324 EditorUtility.SetDirty{poidsset);

325 newPlaceName = "";

EFL newPlaceDescription = "";

327 newPlacesddress = "";

328 newPlacelatitude = 8f;

329 newPlaceLongitude = Bf;

EEL:] newPlacedeight = Bf;

33 newPlacelcon = null;

332 newPlacevideo = null;

333 expandedStates. Add(true);

334 }

335 GUL.backgroundColor = Color.white;

EEL EditorGUILayout . Endvertical();

337

338 f{ Search section

339 EditoraUILayout.Space(8);

348 EditorGUILayout . LabelField(" /2 Find Place By Mame®, headerstyle);
341 EditoraUILayout.BeginVertical{boxStyle);

342 searchName = EditorGUILayout.TextField{"Search Name", searchName);
343 if (GUILayout.Button("Find", GUILayout.Height(24)))

44 = {

345 foundPlace = poifsset.GetPlacebyName(searchiame);

346 }

347 if (foundPlace != null)

48 {

349 ! EditorGUILayout.HelpBox(

358 §"Found: {foundPlace.Nzme}\nDescription: {foundPlace.Description}", MessageType.Info);
351

352 EditorGUILayout.BeginHorizontal();

353 EditorGUILayout.LabelField("Lat", GUILayout.Widthi{24)};

354 EditorGUILayout.selectablelabel{foundPlace.Latitude. Tostring("Fa"), EBditorStyles.textfField, GUILayout.width{7@));
355 = if (GUILayout.Button{"Copy", GUILayout.Width{3a)))

356 EditorGUIUtility.systemCopyBuffer = foundPlace.Llatitude.ToString("Fe");
357 EditorGUILayout.labelField("Lon"™, GUILayout.Width(24));

358 EditorGUILayout.Selectablelabel (foundPlace.Longitude. Tostring{"Fa"), EditorStyles.textField, GUILayout.Width(78));
359 - if (GuILayout.Button("Copy", GUILayout.Width{36)))

368 EditorGUIUtility.systemCopyBuffer = foundPlace.Longitude.ToString("Fe");
361 EditorGUILayout.LabelField("H", GUILayout.Width{14)});

362 EditorGUILayout.selectablelabel (foundPlace.Height.ToString("F2"), EditorStyles.textField, GUILayout.Width(d8));
363 EditorGUILayout.EndHorizontal();

364 }

365 EditoraUILayout . EndVertical();

366

387 EditoraUILayout.space();

368

369 if (GUI.changed)

378 & {

in EditorUtility.SetDirty{poiAsset);

irz }
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EditorGUILayout.EndVertical();
EditorGUILayout.Space();

if (GUI.changed)
i

EditorUtility.SetDirty{poifAsset);

/f Ensure expandeditates matches the number of places
private woid EnsureExpandedStates{int count}

{

while (expandedStates.Count ¢ count) expandedStates.Add{true};
while (expandedStates.Count » count) expandedStates.femoveldt(expandeditates.fount - 1);

I/ Helper for serializing lists with JsonUtility
[2erializable]
public class SerializationWrapper<T:»
o |
public List<T» items;
public SerializationWrapper{List<T> items) { this.items = items; }
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