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AnayopeUetal n avtiypadn, anobrnkeuon kat Stavoun tng napoloag epyaciag, €€ oAokArnpou
1 TUALOATOG QUTAG, YLOL EUTOPLKO OKOTIO. EMITpEMEeTaL N avatunwaon, anodrnkeuaon Kot Slavoun
yloL OKOTIO N KEPOOOKOTIKO, EKTIALOEUTIKAC N} EPEUVNTIKNG dUaoNng, UTO TNV Mpolmnobeon va
avadEépetal n nyn npoEAeuong Kal va Slatnpeital To mapov PRvULoL.

OL amoYelg KAl TO OCUUMEPACUATO TIOU TIEPLEXOVTOL O QUTO To Eyypado ekdpalouv
OTOKAELOTIKA TOV ouyypadéa kot 6ev  AVIUTPOOWMEVUOUV TIG emionueg BO€oelg TOU
Mavemnotnuiov Autikng Makedoviog.

Q¢ ouyypadéag tng mapoloag epyoaociag SnAwvw nmwg n mapovoca spyacia v amoteAel
T(POLOV AoyokAOT G Kal Sgv TIEPLEXEL UALKO aTto pn avodepOUEVES TINYEC.



Euxapwotw OAoug Ttouc KkaBnyntég tou Tunuoatog MAnpodoplkng Tou
MNavemotnuiov Autikig Makedoviag yla TIG YVWOELS TIOU €Xxw AdPeL katd Tn
Sldpkela Twv omoudwv pou Kat olaitepa Tov Kuplo Inmupidwv NikoAdou yla tnv
EMOMTELQ TNG TTAPOUCAC TITUXLAKIC EPYAOLOC.



H ouykekplUEvn TTUXLAKA epyacia £xel w¢ BEpa tnv avamtuén plag edappoyns
enavénuévng mpaypatikotntag (Augmented Reality - AR) pe titho “Kastoria3D”, yia
€EUTVEG KLVNTEG OUOKeEVEG o€ TteplBaAov Android, yla Tnv gvioxuon tng eUmeLlpiag
TOUPLOTLKAC TIEPLAYNONG ota afloBEata Kal Ta Louosia tng mMOANnG tng Kaotoplag.

Ma t dnuloupyia TNG CUYKEKPLUEVNG eDAPUOYAG XPNOLHOTIONONKE N pnxavn
avantuéng mavidiwyv Unity kaBwg Kal To epyadeio eMAVENUEVNC TTPAYUATIKOTNTOG
“AR Foundation” to omolio €ival evowpatwpévo og autnv. Xpnolpomnolntnke emniong,
1o gpyaleio Mapbox yla tnv evowpdtwon Tou XAptn TMAOAYNONG OE TPAYUOTLKO
XpOvo, ue Baon tnv tomoBeoia tou xprnotn. TéAog, to TepBAAlov avamtuéng tng
edpappoync ivat to Android SDK kat to Microsoft Visual Studio.

Né§ewg KAewdia: Emavénuévn Mpaypotikotnta, Ewkovikn Mpaypatikotnta,
Mewktn Mpayuatikétnta, Kastoria3D, Unity Game Engine, AR Foundation, Mapbox,
SDK, API, Microsoft Visual Studio, App, C#



This thesis focuses on the development of an augmented reality (AR) application
entitled "Kastoria3D", for smart mobile devices based on Android OS, to enhance the
experience of tourist sightseeing and museums in the city of Kastoria.

For the creation of this application, the Unity game development engine was
used as well as the integrated AR Foundation tool. The Mapbox tool was also used to
integrate the real-time navigation map based on the user's location. Finally, the
development environment of the application is the Android SDK and Microsoft Visual
Studio.

Key Words: Augmented Reality, Virtual Reality, Mixed Reality, Kastoria3D, Unity
Game Engine, AR Foundation, Mapbox, SDK, API, Microsoft Visual Studio, App, C#
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EIZATQrH

H mopouoca mruxlaki epyacio €xel wg Ogpa tnv avamrtuén piag epapuoyng
EMAVENUEVNG KOL MELKTAG TIPAYMOTIKOTNTOG Yl €EUTIVEG KLVNTEG OUOKEUEG OF
niepBarov Android, pe okomo tnv evioxuon tng EUMELPLAG TOUPLOTIKAG TIEPLAYNONG
ota afloBcata Kal pouoeia TnNg mMOANG tnG Kaotoplag.

H epyacia amoteleital amo tpia kepdAola, oto omoia KAAUTTETAL KAl TO
Bewpntikd UTOBaOpPO, aAAA KOl TO TIPAKTIKO HEPOG ylo TN Snuoupyia pilog
edappoyng mou TEPLEXEL AELTOUPYLEG EMAUENUEVNG KAL LELKTHG TIPOYLOTIKOTNTAG,.

210 npwto kedpdaAalo yivovtal avadopég yla to Tt eival To android kat mowd n
OPXLTEKTOVLKH TOU, OTWC Kat yta to android SDK aAA& kat to API framework.

Y10 &eUTepPO KedAAaLo yiveTal avadopd otV EMAUENUEVN TIPAYUATIKOTNTO KoL
otnv lotoplk €€EAEN NG, Emionc avadépstal Kal TO TU €lvol N HELKTA
TIPOYHOTIKOTNTA ,6lvovTal UEPLKEG KATNyOpieG TETOWWV €POPUOYWYV KAl HUEPLKA
napadeiypata ano epappoyeg eMaUENUEVNG KOL UELKTAG TIPOAYHATIKOTNTAG OTNV
TOUPLOTIKA TIEPLNYNON,ETONG avopEPOVTOL KOl TIEPLYPAYOVTAL UEPIKA OO TA
AOYLOULKA TTOU Xpnotpomolouvtal yio Tnv dnutoupyia epappoywv emauénpUévnc Kat
HELKTNC TIPOYLOTIKOTNTAC.

210 Tpito kKepAAalo mapouactdleTal o KUKAOG {wng avamtuéng Aoylopikou (SDLC),
n doun kat to Slaypappa pong tng edapuoyng Kastoria3D, kabBwg emiong,
avaAuvovtal Ta otadla avantuéng tg ebappoyng Hall Le plo cUVOTTIKA TEpLypadn
ng.

ITN OUYKEKPLUEVN €PapHOoyr O XPNOTNG HEOW TNG €EUTIVNG KIVNTAG CUOKEUNC
TOU KoL ME TNV oflomoinon TEXVOAOYLWV EMAUENUEVNG  TIPAYUOTIKOTNTOG,
kaBodnyeital og MPAYHATIKO XPOVO TIPOG TO eTUAEYUEVO afLOBENTO } LOUCELD TNG
TOANG NG Kaotopldg kat Gtdvovtag o€ auTo, AVOKAAUTITEL TIEPALTEPW TIANPOPOPLEG.

Y10 TENOC, avaP£POVTOL TAL CUUMEPACUATA TTOU TIPOKUTITOUV ATtO TNV EKMOVNON
NG MopoloOG TITUXLOKNC Epyaoiog Kal mapatiBetal n oxetikny BBAloypadia kal To
TIAPAPTNHA LE TA KUPLOTEPA TUAMATA KWOLKO TNG EPOPLOYNC.



1. Asttoupyiko Zvotnpa Android

T eivar to Android

To 2003 énuoupynBnke n etatpia Android [1] n omola dnuovpynoe €va ko
NG AeLToUpyLkO clotnua yla tig Yndlakeg kapepeg kat to 2004 édtace Kat ya TLG
€€umveg KvNTEG ouokeuéc.To 2005 n etalpla ayopdotnke amo tnv Google. H
avamtuén AoylopkoU yia to Android vyivetat pe tnv xpnon PBuBAoOnkwv
OVETITUYHEVWY amo tnv Google mou Baocilovtal otnv yA\wooa TMPpoypapUATIONOU
Java. OL OUOKEUEG OTLG OTtoleg cuvavtatal cuxvotepa to Android givat é§umva Kvntd
NAéPwva, TAUMAET, TNAEOPAOELG, aQuUTOKIVNTA, POAOYLD XELPOG, KOVOOAEG
riavidlwy, PndLakég pwtoypadLkeC HNXAVEG, NAEKTPOVIKOL UTTOAOYLOTEG KaBWC Kot
o€ TIOAAEC AAAEC OUOKEUVEC.

Ewkova 1. Aoydtuno Android

MnyA: https://1000logos.net/android-logo/

1.2. Apxttektovikn Android

H apyttektovikn Tou Android [2] meplapBavel ta €n¢ enineda, apyilovrag amnod
T0 PNAGTEPO KOL TTNYALVOVTOC OTO XOUNAOTEPO:

» Eninedo Edpappoywv (Applications): To Android eival e€apxng epodlaouévo
ME MO CEPA Omo €PAPUOYEG TIOU XPNOLUOTOLOUVTAL Yla TG POAOLKES
Aewtoupyleg kal auteg amoteAouvtal amo eva email client, éva mpdoypappa
ylta SMS pnvipata, nuepoAoylo, xapteg (Google Maps), mepinyntr Lotou,
MPOypPapUO Yot Sopnuévn amoBrkeuon twv emoadwv Kot dAAa. OAeg ot
edappoyES elval ypaUUEVEG OTNV YAWOOA TIPOYPOUMATIOMOU Java.

» Eninedo MAawoiov Epappoywv (Applications Framework): Mapéxovtag pa
avolkt mAatdoppa avantuéng to Android mpoodépel oTnV KOWOTNTA TWG
TIPOYPOUUOTIOTWY SUVATOTNTA VO KATAOKEUAOOUV TTAOUGCLEG KOl KOLVOTOUEG
edpappoyég. Ou (Slol €xouv TNV eAleubepia va eKUETAAAEUTOUV TIANPWC TO
hardware Tng OCUOKEUNC, va €xouv TPOOBOCN OE UTINPECLEC EVTOTILOUOU


https://1000logos.net/android-logo/

Bfong, va tpé€ouv umnpeoieg kol epapuoyég oto background, va B£couv
XPOVOSLAKOMTEG yla eudavion l6OMOLNCEWV Kot TIOAAQ GAAa. AKOpOL €XOUV
TAnpn pooPaocn oto idlo mAaiolo and APIs tou €xouv oL BaotkeG EPAPHOYES
Tou Android. H apxttektovik tou eivat Siapopdwpévn €tol mou kAbe
edappoyn Umopel va XpnOLUOTOLAOEL TG SUVATOTNTEG pLag AAANG KoL ETTLONG
SopnuUEVN UE TETOLO TPOTIO TTOU SIVeL TNV duvatoTNTa OTOV XPRoTn Vo aAAAEeL
TO ouoTaTkA KABs edappoyns. Katw amd 1o MAAIO0 Twv £POpUOywWV
UTIApXEL €va oUOTNUA OO UTNPECIEG KOl OUOTAMATA Ta  omola
nieplAapfdvouv:

0 ‘Eva olvoho amo ypadwka otowxeio (Views) ywa tnv Snuioupyia
ypadwkol mepBallovtog ocupmeplappfavouevwy  Aotwv  (lists),
TAEyUATWV (grids), kouTwwv Kelpevou (text boxes), kouprmwv (buttons)
Kall AAAwV.

0 ‘Eva dlaxelplotn meplexopévou (Content Manager) o omoilog emutpEnel
oTLG £PapUOYEG Vo armokTtouv mpooPacn o€ dedopéva Kol UTNPECLES
AWV epapUoywV N ToV SLUOLPACHO TWV SIKWV Toug SeSopEVwy HE
aA\ec epapUoYEG.

0 Eva Saxelplotn mopwv (Resource Manager) yla tTnv mpocfoaon Kot Thv
Slaxeiplon Twv moOpwv Onwg strings, elkOveg, layout files.

0 'Evav Olaxelplot) ewbomnowjoewv (Notification Manager) o omoiog

ETUTPEMEL TNV TTPOBOoAN €l6OMOLCEWV OTNV UMapa Kataotaong (status
bar).

0 Evav &uaxelpoty OSpaoctnplotitwv (Activity Manager) o omolog
Slaxelpiletal Tov KUKAO WG TwV EPOPUOYWV.

» Eninedo BiBAoOnkwv (Libraries): To omoio meplhapPadavel €va cUvolo
and BLBALoBnkeg ypaupéveg oe C/C++ oL OMOLEG XPNOLOTOLOUVTAL ATIO
Sladopa otolkeia tou ocuotiupatog tou Android. Ot BLBAloOAKeG auTEg
KaBwg KkalL oL duvatrdotnte¢ oL omoie¢ TPoodEPOUV  OTOUG
TIPOYPOULOTIOTEG £ilval TMPOOPACIUEC OE OUTOUG MECW TOU ETUMESOU
mAatoiov epapuoyng.

» Eninedo EktéAeong (Android Runtime): To omoio amoteAeital ano &va
ouvolo amno Baowkeg BLBALONAKeG kat tnv Dalvik Virtual Machine.

» Nupnvag tou Linux: To Android Bacietal otov muprva Linux ékdoon 2.6
£TOL WOTE VO UMOpPEL va urtootnpilel TIG BACIKEG UTINPECIEC CUCTHMATOC
omweg n aodpalela, n dwaxeipion pvAung n Slaxeiplon Slepyaocwwy, n
otoifa Siktuou, Kal o 0dnyoUg cuoKEUWV. TEAOC, 0 Tuprvag AsLToupyel
Kal w¢ evélapeoog kot uneuBuvog Sltacuvdeong petafl Tou UALKOU Ko
TOU AOYLOWLKOU.
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Ewova 2.Android Architecture

Mnyn: https://developer.android.com/guide/platform
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1.3. Android SDK

To kit avamtuéng AoylopkoU Android, yvwotd kot w¢ SDK [3], amoteAel pa
OAOKANPpWHEVN  ouM\oynl  epyaleiwv  avamtuéng  AoylopikoU.  AVOAUTIKA
neplhappavel: évav debugger (epyodeio amoodoAudtwong), Siadopeg libraries
(BBAL0ONKeg), €vav emulator (mpooopowwtr)) Paoclwopévo oto QEM, mAnBog
BBAloypadiag, deiypata kwdika, kabwg kat padnuata. H avamtuén edpapupoywv
Android (pe tn xprjon tou Android SDK) yivetal katd kuplo Adyo pe to Android
Studio, To omoio dnuoupynOnke amod tnv Google pe tnv unootnptén tng Intelli) kat
amoteAel to enionuo IDE ywa avamtuén Aoywopikol Android. B€Bata, n xprion tou
Android Studio 6ev elval umoxpewtikn, KaBw¢ untdpxeL N duvatdtnta xprnong aAAwv
IDE 6nw¢ to Eclipse IDE kat to NetBeans IDE, ta omoia pe tnv €ykataotoon
OpPLOHEVWVY TIPOCOeTWV Plugins pmopouv va unootnpiéouv tnv avantuén Android
epappoywv. TEAoC MmopoUV va xpnowuomolnBouv ol Stadopol emefepyaoTES
Kelnévou (omwe to Notepad ) to Notepad ++) yla va ypadouUv ta apxsia JAVA kat
XML, ta omoia €melta pmopolv Uéow Oladopwv epyalelwv €VIOAWV YPAUUAG
(command line tools) kat mavtote o€ ouvbuaopo pe to JDK kat to Apache Ant, va
kataokevaoouv (build) kat va anoodpaipatwoouyv (debug) epapuoyég Android.

To kit avamtuéng Aoylopkou Android, umootnpilel Kal MaAaloTepeg KOOOELS
Android, yla mePUTTWOELG OTLG omoieg kAmola epapuoyr) OTOXEVEL O TAAALOTEPEC
ouokeUEC. OAec ol epappoyEc Android Bplokovtal cuumieopéveg oe popdn .apk,
nephapBavouv apxela kataAnéng .dex kot eival tomoBetnuéveg otov ¢akelo
/data/app oto Asttoupyiko cvotnua tou Android. Emiong afilel va onuelwBOel mwg
autol ot pakehot gival yia Aoyoug aodaleiag mpooBAciuol Povo amod Tov XprRotn
root.

Appearance & Behavior Manager for the Android SDK and Tools used by Android Studio

Appearance Android SDK Location:  /home/jagroop/Android/sdk Edit Optimize disk:

Menus and Toolbars SDK Platforms ~ SDKTools  SDK Update Sites

System Settings
Y g These are the sites checked for Android SDK Updates Tools. When unchecked, the

Passwords Android Studio SDK Manager will not check the site for updates. Adding additional
HTTP Proxy add-on updates sites can add new add-ons or extra SDK packages.
Data Sharing Enabl.. Name URL
Updates Android Repository https://dl.google.com/android/repository/r...
. Android System Images https://dl.google.com/android/repository/s...
Android TV System Images https://dl.google.com/android/repository/s...
Memory Settings Android Wear System Images https://dl.google.com/android/repositorys...
File Colers Android Wear for China System Images https://dl.google.com/android/repositoryys...
Scopes Glass Development Kit, Google Inc. https://dl.google.com/android/repository/gl...
Notifications Google APl add-on System Images https://dl.google.com/android/repositoryys...
Quick Lists Google APl with Playstore System Images https://dl.google.com/android/repository/s...
GoogleInc. https://dl.google.com/android/repository/a...
Path Variables Intel HAXM https://dl.google.com/android/repository/e...
Keymap
Editor
Plugins
Version Control
Build, Execution, Deployment
Languages & Frameworks Force https://... sources to be Fetched using http://... [ Disable SDK diff patching
Tools
Ewkova 3.Android SDK

MnyA: https://www.geeksforgeeks.org/android-sdk-and-its-components/
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1.4. API Framework

To Aettoupylkd cvotnua Android pe to oUVOAO Twv SUVATOTATWV TOU Elval
SlaB€o1po otov mpoypappatiot pe ta APIs [4], Ta omola Bplokovtal ypappéva otnv
T(POYPOAUHOTLOTIKN YAWooa Java Kol armoteAoUv cUVoAa KwSLKA TIou armAomolouv Thv
emavayxpnowuonoinon Ttou enefepyoot, Twv Sladopwv alobntipwv  Kal
efaptnuatwy, KABwWG Kal UTMNPECLWV TWV CUOKEUWV. Méow twv APls &ivetal
npooBaon ota akoAouba:

e Jto View System, To Omoilo XPNOLIOTOLEITOL Yyl TNV KATAOKEUN TOU
ypadol meptfariovtog (Ul) twv edappoywv,meplapfBavovtag AloTeg,
TIAEYLOTO, KOUTLA KELWEVOU, KOUUTILA, OAAQ KOL €VAV EVOWOTOTIOLNLEVO
TiEPLNYNTN oToU.

e Jtov Resource Manager, mapéxovtag nmpocBacn o€ MOPouG Tou Oev
oxetilovtal pe KwoLKaA, OMWG TOTIKEG OUMBOAOCELPEG, ypadlkd f apxeia
Sdlataéne.

e Jto Notification Manager, emutpénovrtag T epapuoyég va eudavilouv
£l60TOLNOELG OTNV CUOKEUN.

e Jtov Activity Manager, o omolo¢ eival umevBuvog tn¢ Slaxeiplong tou
KUKAOU {wNG Twv ePappOywV.

e Jtoug Content Providers, umeUBuvol AQPng Sebopévwv amod AAAeC

epappoyEC N amooToAng SeSo0UEVWY TTPOC AUTEC.

AD Provider

OID Provider Cstorn Sontze

Provider

<
oD PN Custom
Sioutee

Ewoéva 4. APl Framework

MnyA:_https://docs.oracle.com/cd/E16439 01/doc.1013/e13977/userrole.htm
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2. Enauénpévn & MeKTi MPOyHATIKOTNTAERawEnévn
TPAYHOTIKOTNTA
Emavénuévn Mpaypatikotnta, yvwoth kat w¢ Augmented Reality 4 AR [5], eilvat

N TeXVoAoyla Tou Hag EMLTPEMEL va BAETIOUPE TAUTOXPOVA {WVTAVEG ELKOVEG ATIO TNV
npayuatikn {wn og cuvluacopo pe PndLlakeg mPooOnKeg

Content/ One of Them
—

Material Physics

Material

Technology

To
De'.re.'op /Program

Augmented

Education )
Reality

Teacher and
Student

Learning
Theory

Ewkova 5. Oswpia eMaVENUEVNG TTPOYLATIKOTATAG

MnyA: https://www.researchgate.net/figure/Theoretical-Framework-of-AR-in-Education-and-Physics-
Education figl 367327827

2.2. E&EALEN Emauénuévng PayHOTLKOTNTOG

To 1968, €vag kaBnyntAg tou XdapBapvt kat emiotipovag MANPodopLIKAG HE TO
ovopa IBav ZdadepAavt ednupe TO TMPwto €idog¢ ouokeUNG emau§npEVNG
TPAYUATIKOTNTAC LE TOV padnth Tou, Tov Bob Sproull, To omolo ovopace «To Zidog
Tou AapokAn» [6]. To Zidog Tou AapokAn ixe pia 086vn mpoBoAr ¢ TAvw Tou TIou
Kpepotav amo tnv opodr. O xpnotng PBlwve pe authv ypadikd NAEKTPOVIKOU
UTIOAOYLOTH) TIOU TOV €KOVE Vo VIWBOEL cav va NATAV OE M EVAAANAKTLKA
TipayHOTIKOTNTA. H cuokeun Atav mpwtoyovn T16éco amnod tnv anon tng Stemadng
TOU XPNoTn 600 Kal amod To PEAALOUO, To cuotnua Sutherland sudavile €€obo amno
€va TIPOYPOHMO UTIOAOYLOTH) O HLOL OTEPEOOCKOTIKA 080vn. H omtkn Ttou
TIPOYPAUHOTOC TTIOU €8elyve otov xpnoth Ba e€aptiotav amno tn B€on mou €BAeme o
XPNOTNC - YL 'auTo ATaV amopaitntn n mapakoAolOnon Twv KIVACEWV ToU KEGAALOU.


https://www.researchgate.net/figure/Theoretical-Framework-of-AR-in-Education-and-Physics-Education_fig1_367327827
https://www.researchgate.net/figure/Theoretical-Framework-of-AR-in-Education-and-Physics-Education_fig1_367327827

AN e
Ewkova 6. Epappoyn «To Eidog tou AapokAn»

MNnynA: https://www.dsource.in/course/virtual-reality-introduction/evolution-vr/sword-damocles-
head-mounted-display

To 2000 o Hirokazu Kato dnuiovpynoe to ARToolKit [7] pia edpappoyr avolxtou
kwdlka. H edapuoyi xpnowwomnolel Suvartotnteg mapakolouBbnong Bivteo mou
urtoAoyilouv TV Mpaypatiky B€on Kol TOV TPOCAVATOALOUO TNG KAUEPAC OE OXEON
LLE TOUC TETPOYWVLKOUG PpUCLKOUG SelKTEC ] TOUC PUOLKOUG BELKTEC XOPAKTNPLOTIKWY
O£ TIPOYUATIKO XpOvo. MOALG yiVEL yvwOoTNA N paypatikn B€on TG KAUEPOC, UMOpPEL
va TomoBeTnOel pa ekovikn kapepa oto (6o onpeio kat 3D ypadkd oxedialovtal
aKPLBWE MAvVw ard Tov MPAYHATIKO SeiktTn.

(Webcam)
Capteur

Marqueur

Ewova 7. Epappoyn ARToolkit

MnynA: https://www.researchgate.net/figure/La-technologie-ARToolkit fig9 281357543
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211G 12 Oktwpplou 2016, n Microsoft avryyelle Tnv maykoouila KukKAodopia Twv
HoloLens [8] Ta HoloLens €ival pla amo TG oUyXpoveg ePAPUOYEG EMAUENUEVNG
npayuatikotntag Paowlopevn oto Head Mounted Display 6nAadn mpoocappoletal
oto KedAAL Kal cuvdéetal pe pla puBuUlopevn sowteplkn) wvn KebOAN,UE TNV
edappoyn autr o xprnotng, unopet va avtiAndOst kal va evtomiost €vav nxo, ocav va
EPXETAL QMO MLA ELKOVIKA €VTOAN 1 tomobeoia. Onwg kot va AapPBdavel Stddpopeg
TIANPOPOPLEG OXETIKA LE TO TIPAYUATIKO OVTLKELLEVO TTIOU KOLTALEL.

Ewova 8. Epappoyn Microsoft HoloLens

MNnyn: https://www.technologyrecord.com/article/embracing-the-new-reality-created-by-microsoft-hololens-2

2.3. MewKTtA mpaypatikotnta

Mpwtn avadopd otov 6po Mewktn Mpaypatkotnta f Mixed Reality (MR) [9]
€YWVE O€ pLla eTOTNUOVIKA ebnuepida tou 1994 amnd toug Paul Milgram kat Fumio
Kishino oto apBpo toug pe titho «A Taxonomy of Mixed Reality Visual Displays» [10]
N oe eAelBepn petddpoon «Mia KATNyOPLOTIONCN TWV OTTIKWY ETUSEIEEWV TNG
HELKTNG TIPAYHOTIKOTNTACY.

| Mixed Reality (MR) |

I_...—l

e
Real Augmented Augmented Virtual

Environment  Reality (AR) Virtuality (AV)  Environment

Reality-Virtuality (RV) Continuum

Ewkova 9. Oswpia LEIKTAG tpaypatikotntag (MR)

MNnyn: https://www.researchgate.net/figure/Milgram-and-Kishinos-Mixed-Reality-on-the-Reality-
Virtuality-Continuum-Milgram-and figl 321405854
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Y€ aUTH TOUuC TNV avadopd OplLoav TNV Texvoloyila autrh w¢ TO TAVIPEUA TOU
duowkoV pe tov Pndlakd KOOHO, akopa mpoomadnoav va ovoAUCOUV Kal vol
KQTNYOPLOTIOL 00UV TLG EPOPLOYEG TNG, TTIOU TOTE epLopilovtav povayxa otnv 08ovn
TOU nNAeKTpPOVIKOU UTtoAoyloti w¢ Hovadlkd péco TPOPOANG TG ZNUeEpa
evtonilovpe epappoyEC TNG MelKTC MPaypaTikoTnTag HaKpAav mepa the obovng,
yla mapadetypa mepBaANOVTIKEG £L0OS0UG, XWPLKO NXO I TOUTOXPOVN METOKIVNON
otou¢ SU0o KOopoug (dnAadn tou duoikou Kal tou PndLakou).

2.4. Katnyopieg epappoywv eEMAUVENUEVNG & LELKTNG TTPOYHOTIKOTNTOG

Yrndpyxouv oAAol Topelg TNG KaBnpePLVAG LwnG OTIOU XPNOLLOTIOLOUVTOL TTOLKIAEG
edappoyeg Emavénuevng, Ewovikng n Mewtig Mpaypoatikotntag [11], Adyw twv
SL0POPETIKWV XOPAKTNPLOTIKWY KAl SUVOTOTATWY TIOU TIAPEXOUV. MO0 CUYKEKPLUEVQ,
XPNOLUOTIOLOUVTAL EUPEWG O SLadopouc TOUELS Kal Blopnxavieg [12] onwg:

1) Exnaidevon «kou Kataption: H ekmaibevon elval €vag omo  TOug
ONMOVTIKOTEPOUG TOUELG TTou Ba emwdeAnBel amod tig texvoloyiag AR kat VR. H
Emauénuévn Mpaypatikotnto MOpEXEL LA EEALPETIKN EUTELPiA TOOO yla TOUG
HOONTEG 000 KOl YLt TOUG EKTIALOEVUTIKOUG, TTIOU UTTOPOUV va eltwdeAnBouv anod
aut TV Texvoloyia yla tnv oavamtuén véwv beflotntwv. Mmopel va
xpnotpornonBei yia va emtpéPel otoug ekmatdeuopevous va oAAnAeriidpacouy
pE aodpaAela pe mpdypata ota onoia dev Ba eixav npdofacn StadopeTikd, EVw
TIAPAUEVOUV OE €va Oolkelo TepBAAAov, eite MPOKELTAL ylo Pl TAén €lte ya
eknaidevon otnv epyacia. EmutAéov, Adyw tng duvatdtntag tng emav§npévng
TMPAYUATIKOTNTAC VO  EMNPEACEL TOAMEG TTUXEC TNG eKkmaidevong, ot
ekmaldeutikol €xouv nNén apxioel va TNV XpnowomowUlv ot aibouosg
S1600KOALOG TIAYKOOUIWE KOl OVOPEVETAL OTL aUTA N Tdon Ba ocuvexlotel. Xto
ETIAYYEALATIKO TOTTO, OL EPYOSOTEG UMOPOUV VA XPNOLLOTIOLOOUV EMAUENUEVES
KOl ELKOVIKEG TIPAYUATIKOTNTEG YLa VoL BEATLWOOUV TIG EUKOLPIEG ELOAYWYNG KO
Kataptong tTwv epyalopévwy. Eva AR Headset pmopel va kaBodnynost évav
epyalopevo kata tn Stadikaoia e€€taong evocg e€omAlopoy, S16ACKOVTAG ToV yLa
kKaBe otoleio kaBwg mpoxwpdasel. MeplBAANOVTA ELKOVIKNAG TIPAYHOTIKOTNTAC
pmopouv va 8dagouv oToug UTTAAAAAOUG TTWGE VA AVTLETWTT{OUV LA QYXWTLKN
eumeLpia meAdTn 1) va OAOKANPWVOUV OPLOUEVES EPYOOLEG.

2) Yyewovopkn Mepi@aAPn: O Top€ag TNG UYELOVOULKAG TtEpBaAY NG pmopel va
petapopdwOel dpaoctikd pe tn Ponbela tng texvohoyiog AR kat tng VR. H
Enavénuévn MNpaypatikotnta £€xel MANOOG XpriOEWV O OUTOV TOV TOUEQ,
ouvunephapfavopévng ¢ umofonbnong TwV  ylATPpWV OtV €KTEAEON
XEPOUPYLIKWV €EMEUPACEWY, oTNV Latplkh ekmaidevon, otnv mepiBaidn, kat
TMOAA dAa. Méow Twv KAtAAANAwv edopupoywv, oL XElpoupyol Kol oL
e€elbikeupévol elbikol pmopouv va e€aokoUv TTOAUTIAOKEG SLadLKAOLEC XWPLG va
Stakwvduvelouv akplBol¢ mopoug | TNV Aveon Twv aoBevwy. OL PpoltnTEG mou
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npémnel va pabouv Twe Asttoupyolv ol Sladlkaoieg pmopouv emiong va
napakolouBrjoouv péow AR/VR Headsets €vav xewpoupyo va eKTeAel pua
XELPOUPYLKA EMEUBOON OE TPAYUATIKO XPOVO — YEYOVOC TO OTOLO TOUG TTAPEXEL
TIOAU TEPLOCOTEPEG AETMTOUEPELEG Yyl TNV OAn Sadilkaocia. H ewkovikn Kol
EMAUENUEVN TIPAYUATIKOTNTA OTNV  UYELOVOULKN TieplBaAPn £xel  emiong
avtiktumto oto €idog tng umootnplng tTwv acbevwv TOU pmopolv va
MPoodEPOUV Ol ylaTpol Kal TO VOONAEUTIKO TIPOOWTILKO. XTNV €moXN TNG
tnAgiatplkig, omou oL aobeveig mpemel va aAAnAeTdpoUv HE Toug €L8KOUG o
andotaon, n VR kat n AR enepvouv T tnAedlaokéPelg. Ou yatpol pmopouv va
Sdouv toug aoBeveig toug kat va Stayvwoouv TpofAnpata and amnooctacn. Ot
voonAeutég pmopolv va  Sldafouv otoug ooBevel TWG va  €KTEAOULV
6paotnplotnNTeg autodpovtidag XPNOLUOTOWVTAC ETKOAAUYPEL Kol ypodlka
EMAUENUEVNG TIPAYLATIKOTNTAG.

Qotoco, n Emauvénuévn Mpaypotkotnta Sladépel amd Tov TO YVWOTO
"ouyyevn)" g, TtV Ewovikn Mpaypotkotnta (VR), kabwg n televtaia
Snuioupyel évav Tplodlaotato KOOUO AmoouvSEovTag MANPWC ToV XPNoThn oo
TNV TIPAYUATIKOTNTA HETADEPOVTAC TOV HEOW KAelotwv VR Headsets, evw n
npwtn, N Emavénuévn Mpaypatkotnta, Slatnpel tov Xprotn otnv TpEXouoa
Umapén Tou Kol amAwg TNV €MAUEAVEL UE €LKOVIKEG TAnpodopies. Me évav
amAouotepo TPOmo, n Emauvénuévn Mpaypatikotnta PpEpvel pla véa dlaotaon
OTNV UYELOVOULKN TieplBaAPn Kot TV Latpikr). Yrapxouv 800 TTUXEG OTLC OTIOLEC
n Emoauvénuévn Mpaypatikotnta eivat povadikr: ol xpnotec Sev xAavouv tnv
enadn HE TNV MPAYHUATIKOTNTA Kal HETAPEPEL TIC TTANPOPOPLEC TO CUVTOUOTEPO
duvato. Autd ta SLAKPLTIKA XOPOKTNPLOTIKA €mLTpEnouv otnv Emauénuévn
MpoypaTKOTNTA va Yivel kKwntipla d0vaun oto MEAAOV TNG LATPLKAG. ZTNV
neplntwon tng Emavénuévng Mpaypatikotntag, N Xprnon tng Texvoloyiag otnv
LOTPLKI KOL TNV UYElOVOWKN TepiBaAn amotedel ¢UOIK OUVERELX TNG
TEXVOAOYLKNC aVATITUENG KoL TNC €KpNéng Twv Sedopevwy.
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Ewkova 10. E¢pappoyn AR kat MR otnv uyeia
Mnyn: https://medcitynews.com/2019/09/the-benefits-of-ar-in-healthcare/

3) KotaoKeuaoTIKOG TOMENG: H emaunuévn mpaypatikotnTa eivol €va Kpiowo
EPYAAELO OTOV KATAOKEVOOTIKO KAASO amd to otadlo tou oxeSlacpol HEXPL TNV
TPAYUATIKN KaTtaokevaotiky Stadikaoia. H AR kat n VR pmopouv va KAvouv tov
KAQSO AUTO TILO QUMOTEAECUOTLKO KoL TIAPAYWYLKO. OL OPXLTEKTOVEG, OL [NXAVIKOL
Kal oL €pyoAdfolL KOTOOKEUQOTIKWY €pywv €Elval evBouOLOOHEVOL ME TIG
duvatdtnteg tn¢ Emauvénuévng MpaypotikdtnTag yla okomol¢ Yndlakng
povtelomoinong kat moAAd aAAa. MoAAG apxltektovikd epyaleia BonBouv otnv
OTITLKOTIOLNGN TOU XWPOU, ETUTPEMOVTACG OTOUG OXESLOOTEG va SnutoupyolV TIOAU
TO €UKOAQ TPLOSLACTATA MOVIEAQ OTUTIWY, KTIplwv 1 €pywv UTOSOUNG, TOCO
OTNV ELKOVIKN 000 KAl OTNV EMAUENUEVN TTPAYUOTIKOTNTA. TNV KOTOOKEUAOTIKN
TMAeLpA tn¢ e€lowong, n texvoloyia AR mpoodépel epapUoyEG TOU Kupaivovtal
and tnv eknaidevon tTwv epyalOopEVWV OXETIKA HE TNV aodpAAeld €wg TNV
texvoloyla kataypadn¢ kol mapakoAoubnong tng mpoodou Tou ouykpivel
AUECA TA TPAYUATIKA EPYOTALLO UE TO ELKOVIKA LOVTEAQ OE MPAYUATIKO XpPOVO
yla va dtacdalicel 0tL Sev amokAivouv.

r

Ewkova 11. E¢pappoyr) AR kat MR 6TOV KATUOKEUOOTLKO TOUED
Mnyn: https://archicgi.com/architecture/augmented-reality-apps-architecture/

4) Ktnuoatopeoltiki ayopd akwvitwv (Real-Estate): O Topéag Twv ayoponwAnolwyv
akwntwv (Real Estate) Bploketal otn Alota Twv kopudaiwv TopEwWV Tou Elval
TOavOTEPO VA MPOCEAKUCOUV TIG pHeyaAUTepeC enevbloelg og AR kat VR. Mg tn
BonBela tng Emauénuévng NpayuatikdtnTag eVIOXUETOL N EUMELpLO TTEPLYNONG
tou unoPriplou ayopaotr oto GUCIKO XWPO TOU aKWVATOU, evw 1 Elkovikn
MpayUaTikOTNTA UMOPEL OKOUN KoL TTOPEXEL 0 €vav umoPndlo ayopacoTr| ML
ELKOVIKN) TEPLAYNON o€ €va akivnto Xwpig va amatteital va to emokedOel
avtonpoownw¢. Emiong, upe ™ xpnon edappoywv  Emauvénuévng
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5)

6)

Mpaypatikotntag onwg o Kataloyog AR tng IKEA, ol meAdteg mou ayopalouv
onitwa ival oe Béon va petprioouv 1o gpfadov Tou omtiov, va emAééouy Ta
KATAAANAQ EMUTAQL KOL OLKLOKAL OVTLKELEVAL XWPLG KAV VL T €XOUV OlYOPAOEL.

Biopnyxavia HAektpovikwv Mayvibiwv: Mo aAn ayamnuévn xprnon tng
Enavénuévng Mpaypatikotntog eival ta nAektpovika matyvidia. To AR gaming
EVOWHOTWVEL TO TOXVIOL pHE TO TEPLBAANOV TOU XPrOTN OE MPAYUATIKO XPOVO.
Mplv amd pePKA xpovia, To Pokemon Go ATOvV HLO TEPACTLA EMITUXIO, HE TIAVW
and 250 ekaTOppUpLO TALKTEG TO MAVO va UETAPEPOVTOL OE TIPAYMOTLKES
TonoBeoieg amo tn oelpad Pvteonayviblwy. Autd €6el€e tig Suvartotnteg tng AR
OTOUG TOMELG Twv Toyvidlwy Kal tng Yuxaywyiag. ISwaitepa, n emauvénuévn
TIPAYHATIKOTNTA £XEL BPEL Hia PUOLKA OTEYN OTOV TOPEN TWV TOLXVLSLWY, OTIOU N
texvohoyla €xel TPodobdOTNOEL OPKETEC TEPAOTIEG ETUTUXIEG TOUXVISLWV ylo
KLVNTA.

Autokwntoflopnxavia & Metadopég: H Emauvénuévn Mpaypatikdtnta otnv
avtokwntoflopnxavia Bonba otn PeAtiwon TG 0ONYWKAG eumelpiag Ooov
adopa TG MAnpodopieg yla tnv KukAodopla, T ouvtopotepn Stadpoun, Ta
TUdAA onueia kat TTOAAA GAAa. XpnOoLUOTOLELTAL EMiONG EKTEVWG O eTLOEIEELG
TPOLOVTWV KOl EKTIALOEUTIKEG EVOTNTEG, OTWG ETILKAAUPELG ELKOVWV AR KATW amo
TO KOO €EVOG QUTOKLVATOU yla TNV eKMadEUON OTNV ETLOKEVN TOU Klvntrpa. MNa
napadelypa, n Audi dSnuovpynoe pa edappoyn) AR TIOU ETUTPETEL OTOUG
XPNOTEC va BAEMOUV aUTOKIVNTA OXeSOV OMOUSHTIOTE Kal va Snuioupyouv
e€atoplkeupEVEG TioTEC SOKIUWVY TIou Seixvouv MwE Umopel va Asttoupyel to
oxnua. H dtadikacio oyopdc AUTOKLVATOU YIVETAL AUECWG TTOAU TILO KAONAWTIKN)
otav oL meAdteg €xouv VR kat AR yla va melpapatiotolv.

7) Touptotikn Bropnxavia: H texvoloyia AR pmopel va kdvel ta tagidia mo
EUXAPLOTA. ZEKWVWVTOC Ao TNV £mloyn evog Eevodoxeiov PEXPL TNV KPATNON
dwpatiou Kol Tov TPOYPAUUATIONO ekSpopwy, N Emavénuévn Npaypoatikotnta
BonBa tnv ToupPLOTIK Blopnxovio He AUETPNTOUC TPOTTOUE. AVATUCCETOL VLA VOl
iPoodEPEL 0TOUG TIEAATEG AEEXAOTEG KAl XWPLG TPOoBARUATA EUMELPIEG KATA TOV
T(POYPOUUATIONO TwV Slakomwyv toug. MNa mapdadelypa, ta evodoxeia pumopouv
va IPOOPEPOUV OTOUG TTEAATEG ELKOVLKEG TIEPLNYAOELG OTA SWUATLA TIPLV OO TNV
eniokePn touc. OL AEPOTIOPIKEG eTalpeieg Ba pmopovoav va SWOOUV OTOUC
TMEAATEG TNV €UKalplal va. XPNOLUOTIOLO0UV £va OET OKOUOTIKWV VR Tou Toug
KAvel va aloBdavovtal otL Bplokovtal oTtov MPoopLlopd Toug, evw Ppilokovtal
akopa otn péon tou tadlov. EmutAéov, ol Aettoupyieg mou Baocilovtal otnv
TonoBeoia emUTpENMOUV TNV TOPOXN MG KOAUTEPNG EUMELPlag TOU €lval
TIPOCAPUOCUEVN OTa evOLAdEPOVTA KOL TIC QTTALTAOEL TOU XPNoTtn. YmApxouv
ETIONG UEMOVWHEVEC TOMOOECIEC TTOU £XOUV TIELPOUATIOTEL UE TNV EMAUENUEVN
TIPAYHOTLKOTNTA YLo TNV KBoSAyNon TwV EMLOKETITWV.
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8)

9)

Biopnxavia MNoapaywyng, Metanoinong kot Edodiaoctiky AAvoida: H
Enauénuévn MpaypatikotnTta otn HETAMOLNTIKA Blopnxavia xpnoluomnoleitat
KUPLWG yLaL T ouvtApnon Kat tnv untootnpEn. MNa napadetypa, n AR Bonba otnv
TaXUTEPN OUVAPHOAOYNON €EEALYMEVWV pNXOVWV UE OKpiBela, yeyovog Tou
OUMBAMAEL oTnv €€OlKOVOUNON KOOTOUG Kol OTLC TtoxUtepeg mapadooelg. Ot
EMAYYEAUATIEG TNG TOPAYWYAG KoL TNG  £PodlooTIKAG pmopolv  va
XPNOLLOTIOL)COUV OAOYPADIKEC ELKOVEC YLO VO BEATLWOOUV TNV MOPAYWYLIKOTNTA
kal Tnv anodoon. Eniong, unopet va xpnowomnotnBet yla tnv eknaibeuon véwv
ETIOYYEALQTIWV TNG METAMOinonNg TwG va  XPNOLIOTooUV  €EeLOIKEUMEVA
punxavAupata pe tnv emkaAuvdn odnywwv peéow AR Headsets, kaBwg gpydlovtal.
Jtov Topéa Twv logistics kal TG edodlactikng alucoidagc n xprnon Ing
Enavénuévng Npaypoatikotntag Oa pmopoloe va KAVEL Bavupato Otav TPOKELTAL
yla tnv evioxuon tng amodoTikdtNTag TwV €PYAlOMEVWY KAl OTNV KOAUTEPN
Slaxeiplon amoBepdtwy.

Aaviko Epmoplo ka HAektpovikd Epmoplo: O Topéag Tou AlavikoU eumopiou
TIPOOGEPEL ULA ATIO TIC TILO KOLVOTOUEG Kal evOLAdEPOUTEC EPOPLOYEC yLa TNV
Emavénuévn Mpaypatikotnta. Ot AlavonmwAntég, tooo online 6co kat offline,
UMOPOUV Vol a€LOTIOLO0UV TIC EPOPHUOYEC EMAUENUEVNC TIPAYUATIKOTNTAG TIPOG
0deANOG TOUG Yyl va. aAANAETOpoUV e TOUG TIEAATEG TILO QTMOTEAECHATIKA. Ko
TWwpPA 1oV N teXVoloyia eivat euputepa SLOOECLUN KOl O€ TILO AOYLIKEG TLUEG YL
OAEG TIG EMUXELPAOELG, OAOL UITOPOoUV va T XPNoLpomotioouv. H Itnon yla auTteg
TIC AVoelg au€nbnke okoun meplocotepo amd to 2020 pe v adlen Ing
naykooptag mavénuioag Covid. Me ta KATAOTHUATA VA LNV UITOPOUV va avoifouy,
oL €TALPELEG EMpeTe va avalnTAOOUV VEOUG TPOTIOUG Lo VA TIPOOHEPOUV VEOUG
olyXpPovoug TPOTIOUG OYyOopPWV OTOUG KOTOVOAWTEG, OMWG N UETPNON
OVTIKELLEVWV XPNOLLOTIOLWVTOC TIC KAMEPEC TV £EUTVWY smartphone 1) tablets 1)
va $avTacTtolV Ta EMUTAA 0T SWHATLO TOUG, MPoToU Ta ayopdcouv. BonBd toug
KaTavaAwTEC va BAEMOUV Kal va eTIAEYOUV Ta TipolovTa Tou eival dtabéoipa oto
KATAoTnUA KoL va avalntouv yprnyopa mAnpodopieg yia ta mpoiovra. H ewovikn
SOkl ME TN XPNon emau§npévng TPAYHATIKOTNTAG €vOappUVEL TIOAANOUG
TIEPLOOOTEPOUG TTEAATEG VAL KAVOUV AyOpEG T’ O,TL ElXaV TTpoypaATIOEL.
MoANEG SLadOPETIKEC SOKIUAOTIKEG EPOPLOYEC £XOUV OTMOKTHOEL SNUOTIKOTNTA,
OmwG n Soklpaotikn edapupoyn) YuoAwv pe  Bacn TV emouénpévn
TIPOYHOTIKOTNTA, N SOKLUAOTIKA €dapuoyr Hakyldl, n dokiuaotiky edappoyn
KOOUNUATWY, n SoKlaoTik edappoyn emimiwv, n Sokluaotiky edpoapuoyn
NAEKTPLKWY CUOKEUWV Kal N Sokluaotiky edpapuoyn afecoudp QUTOKLVATOU,
HETAEL AA\wv. Xpnolpormoleltal emiong oe odnyleg xpnong mpoioviwy,
TIPOWONTIKEC eVEPYELEG, HEBOSOUC MpoETOLHAGLAG K.ATL.

Entiong, umopet va mpoodEpeL Pl EEATOULKEUUEVN EUMELPLO OTOUG KATAVOAWTEC,
BeAtlwvovtag €tol tnv eukoAia efumnpétnong toug. Mo mapddelypa, otn
Bopnxavia podag n Emavénuévn MNpayuatikotnta Unopet va xpnotponotnBei wg
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ELKOVLKOC KaBpedTng ou PonbBa Toug KATAVOAWTEG Vo ETUAEYOUV TO OBUUNTO
viUolgo omo Tto omitt kot vo  Ywvilouv oe  TEPPBANOV  ELKOVIKAG
TIPOAYMOTIKOTNTOG, ME ELKOVIKA OOKIUAOTAPLA TIOU TOUG ETUTPETOUV  va
Sokiualouv Ta pouxa TOUG Kal T afEcoudp TNG EMIAOYNE TOUG, yla va Souv Mwg
uropet va ¢paivovral.

10) Ztpatiwtikog Topéag: OL texvoloyieg¢ TOOO TNG emauénuévng 000 Kal TNg
ELKOVLKNC TIPOYUATIKOTNTOC, UTTOPEL va XpnotpomnotnBouv yla eKmaldeuTIKoUg
OKOTIOUG, KABWG KAl YLa TIPOYLATIKEG ETUXELPNOELG 0TO TESLO TNG LAXNG. H peKTA
TIPOLYHOTLKOTNTO UIMOPEL VAL XpNOLUOTIONBEL yLa TNV eKMaibeuon oTPATIWTWY OTN
XpNon OmAwv, TaKTIKwY Kal dtadlkaolwv xwpig va toug Betel oe kivbuvo. Autd
OUMBAMAEL OTN HElWON TWV TPAUUATIOHWY, evw TopdAAnAa aufdavel tnv
QTOTEAECHUATIKOTNTA, EMITPEMOVIOG OTOUG OTPATIWTEG VA  QTIOKTHOOUV TLG
anapaitnteg 6e§lotnTeG pe tov SO TOUG PUBUO. ZTNV TPAYHATIKOTNTA, TA
OTPATEV AT TOU OPEPLKAVIKOU OTPOTOU Xpnolpomolouv AR headsets katd tn
Slapkela aoknoswv ekmaidevong paxng touAdxlotov amd to 2017 - kol ol
OUOKEUEC QUTEC OQVOMEVETOL va Yivouv akoun mo Sladsdopéveg ta emopeva

Xpovla.

Z'f A £ &~/ s.; v ') % E—’_ 3
Ewkova 12. Edappoyn AR kot MR otov otpato

MnyA: https://www.jasoren.com/augmented-reality-military/

2.5. Aladebopive ePOPLOYEG EMAUVENUEVNG KL LELKTHG TIPAYLOTLKOTNTOG
YLOL TOUPLOTIKA TLEPLYNON

2.5.1. Google Maps Augmented Reality

H ouykekpluévn edappoyn Sivel tnv duvatotnta otov xpnotn va petadepbel
otnv tomoBscia mou B€AeL xpnolpomolwvtag Tov XApTn TNG google kal UE TNV
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Bonbela Ttplobldotatwy ypadlkwv aAAA Kol GWVNTIKWV EVIOAWV KAVEL TNV
TIEPLAYNON TOU TILO UXApLOoTn. Mmopeite va tnv Bpeite oto Sladiktuo aAAd Kal oTo
playstore yw android ocuokeuég, OmMwG KAl OTO app store yld OUOKEUEG LE

Aettoupykd cuotnua 10S

> Turn right

onW 6th St

Ewova 13. Google maps AR
Mnyn: https://www.cnbc.com/2019/03/15/google-maps-ar-first-look-at-augmented-reality-directions.html

Rab |
Ewkova 14. Google maps AR
Mnyn: https://edition.cnn.com/2019/02/11/tech/google-maps-ar/index.html
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2.5.2. City Guide Tour

Awadiktuakn edappoyr mouv HEow XAPTn epdavilel EIKOVEG TTAVW CE QUTOV YL

TLG OUYKEKPLUEVEG TOTIOBEGIEG KL TTATWVTAC TIAVW O€ QUTEC TLG ELKOVEG edavilovtal
elkoveg kat TANPodOpPLEC YLa TO CUYKEKPLUEVO ONUELD.H oUYKEKPLUEVN EDAPUOYEG
TIEPLEXEL TIOAAEG XWPEC KAl TIOAELG VLA TOUPLOTLKN TIEPLAYNON.

toinkkk 5 /5

. Dubai has the largest aquarium in the world,
Interestingly, itis located in & shopping center. In
aquarium you can admire the amazing underwater AT
world standing before the world's largest acrylic
glass, measuring 32.9 meters wide, 8.3 meters

high and up to 7.5 ¢m thick, You can see more

Ewkova 15. City Guide Tour

Mnyn: https://www.cityguidetour.com/dubai/dubai-aquarium-underwater-zoo

2.5.3. World around me

Mia edpappoyn yla cuokeuég android kat 10S otnv onolia o xpriotng Sivel otnv
edappoyn TNV MPOTIUNOH TOU ylo OnUela OMw¢ eotiatopla,Belvadika,povosia n
afloBéta kAT Kot €xovtag avolyxtel TNV KAUEPA TOU KAl KAVOVTOG TEPLRYNON Of
omolodnmnote YEPoG Tou epdaviletatl otnv 086vn to oo Kovtd Pploketal oe LéEpn
TWV MPOTLUNOCEWV TOU.
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Ewova 16. World around me logo

Mnyn: https://appadvice.com/app/wam-pro-world-around-me/638846539
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Ewkéva 17. World around me
MnyA: https://world-around-me.en.aptoide.com/app

2.5.4. Viewranger

Edbapuoyy mou xpnoiwdomolel xaptn kat Sivel odnyle¢ otov Xpnotn yla
omolénmote onueio otov kOopo Kol epdavilel BéAol mAonynong emauvénuévng
TPAYUATIKOTNTAC OAAA KoL LEPOL TToU Bplokovtal KOVTd oTov XpRoTn Kal TO moca
XALOETPOL ATIEXEL ATIO QUTAL.
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Ewkova 18. Viewranger

At M e
Jardin del Conde .

s Tequeigent he:

Kartencache loschen

Lischt alle gecachten Kartenkacheln, die alter sind als
ausgewahil. Wahien Sie "Alle*, um alle gecachten
Kartenkacheln zu l0schen.

Kartencache ldschen

Léscht die gecachten Kartenkacheln aller Onlinekarten, die
&lter sind als ausgewahlt. Sie ktinnen durch emeutes
Herunterladen wiederhergestellt werden. Kacheln innerhalb
gespeicherter Karten sind nicht betroffen.

Cache loschen

MnyA: https://www.wanderndeluxe.de/en/download-instructions-for-the-viewranger-app-map-

material-for-offline-use/

Ewova 19. Viewranger

Mnyn: https://gearinstitute.com/how-viewranger-skyline-uses-virtual-reality-to-make-navigation-easier/

2.5.5. Smartify

MoAAol avadEpouv OTL N CUYKEKPLUEVN edapoyn Elval yla Ta Epya TEXVNG, OTIWG
n epapuoyn “shazam” ywa tnv avayvwplon tpayoudwv. H cuykekpluévn epapuoyn
6lvel mAnpodopleg oTtov XprRoTn yla €va CUYKEKPLUEVO €PYO TEXVNG TIOU O XPHOTNG

ExeL pwrtoypadnoel pEow TN EPAPHUOYNC.
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Ewkova 20. Smartify

Mnyn: https://advisor.museumsandheritage.com/news/getting-to-know-smartify-partner-of-the-
m

Ewkova 21. Smartify

Mnyn: https://advisor.museumsandheritage.com/news/getting-to-know-smartify-partner-of-the-
museums-heritage-autumn-series/

20


https://advisor.museumsandheritage.com/news/getting-to-know-smartify-partner-of-the-museums-heritage-autumn-series/
https://advisor.museumsandheritage.com/news/getting-to-know-smartify-partner-of-the-museums-heritage-autumn-series/
https://advisor.museumsandheritage.com/news/getting-to-know-smartify-partner-of-the-museums-heritage-autumn-series/
https://advisor.museumsandheritage.com/news/getting-to-know-smartify-partner-of-the-museums-heritage-autumn-series/

2.6. Noylopka avantuéng epoppoyng EMaUENUEVNG KoL LLELKTAG
TIPOLYLOTLKOTNTOLG

2.6.1. Microsoft Visual Studio

To Microsoft Visual Studio [13] eival £va oAokAnpwpévo meptBaAlov avantuéng
(IDE) amdé Tt Microsoft. Xpnolhomoleital yla TNV QVATTUEN TIPOYPOAUUATWY
NAEKTPOVIKWY UTTOAOYLOTWY, KOBWE Kal LoTooeAidwy, edappoywy LoTol, UTNPECLWYV
lotoU Kol edapuoywv yia kwntd. To Visual Studio xpnowuomolel mAatdopueg
avamntuéng Aoylopkou tg Microsoft omwg ta Windows API, ta Windows Forms, to
Windows Presentation Foundation, to Windows Store kot to Microsoft Silverlight.
Mmopel va mopayel T000 gyyevr) Kwdika 600 Kot Staxelpllopevo kwdika. To Visual
Studio mepAapBavel €va mpoypappo enefepyaoiac Kwdika To omoio unootnpilet To
IntelliSense (to otoxeio oAokAnpwong kwdika) kabwg kat to refactoring kwdika. To
OAOKANPWUEVO TIPOYPAUUO EVIOTUOHOU OGAAUATWY AELTOUPYEL TOCO WG POYPALA
EVIOTILIOMOU odalpdtwv oe emimedo mnyng 000 Kol wG epyaAleio evtomiopou
odaApatTwv o enimedo PunXavnc.

AN evowpatwpéva epyaleia epthappavouy evav mpodid kwdika, oxedlaotn
Hopdwv yla TNV Kataokeun epappoywv GUI, oxedlaotig totooeAibwy, oxedlaotng
tafewv kot oxedlaotng oxnuatog Paong dedopévwv. Amodéxetal plugins mou
BeAtiwvouv tn AetoupylkoTnTa oXeSOV 0 OAa Ta eMtimeda - cupnepAapBavouevng
NG MPooOnKNCg UTTooTAPLENG YLt cuoThpaTa eEAEyxou Tnyn¢ (omwg to Subversion kot
To Git) Kal tnv mpoobnkn VEwv epyaleiwv onwc editors kot visual designers yla
OUVKEKPLUEVEC YAWOOeG N opadec epyaleiwv. To Visual Studio umootnpilel 36
SLadpopeTIkEG YAWOOEG TIPOYPAUHATIOMOU Kot emitpemnel otov Code Editor kat otov
Debugger va umootnpilel (oe O&ladopetikols Pabuoug) oxedov omoladnimote
YAWOOO TPOYPAUUATIONOU, UTIO TNV MPoUmOBeon OTL UMAPXEL ULOL GUYKEKPLUEVN
vAwooa. Ol evowpatwpeveg yA\wooeg neplhappavouv tnv C, C++, C++/CLI, Visual
Basic .NET, C#, F#, JavaScript, TypeScript, XML, XSLT, HTML kat CSS. Yrootrpi&n yla
AaAAeG YAwooeg onwg Python, Ruby, Node.js kot M petagy aAwv eivat dtabBgoiun
néow plugins. H Java (kaw n J #) umootnpixBnkav oto mapeAbon.

Visual
Studio

Ewova 22. Aoyotuno Microsoft Visual Studio

MnynA: https://www.liblogo.com/lib/visual-studio-logo.html
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2.6.2. Mapbox

To Mapbox eival pia mAatdopua TPOYPOUMOTIOTWY TIOU XPNOLUOTIOLELTOL OF
Sladopec Blounxaviec ywa tn Snuloupyila TPOCAPUOCHEVWY £DHAPUOYWY TIOU
emAUOUV poPAnpatTa Le XApTeg, Sdedopéva Kot XwPLKr avaAuon.

Ma va xpnowuomnolnBet omotodnmote ano ta epyadeia tou Mapbox [14], ta API R
ta SDK, ypelaletal €va Mapbox access token. To Mapbox xpnoluormnolel ta access
token ywa ™ cuoxétion artnuatwv APl pe to Aoyaplacpd tou xpnotn. AKOun €xel
v duvatodtnta Snuoupyiag tecodpwyv (4) Baclkwy EL6WV XapTwV:

1) Mapbox Streets: Mepl\apPdavel Spopoug, Krtipla, OLOKNTIKEC TIEPLOYEC,

debopéva oteplag kat Balaoowv, pe Baon to OpenStreetMap, evnuepwHEVO
TO00 oUXVA 000 KABOE TEvTe AemTa,

2) Mapbox Terrain: NeplapBavel otokeia ya tnv KGAuyn tou edddoug Kat
€va TayKOoULo oUVoAo Sedopévwy e TIANPELS TTANPODOPLEC OXETIKA UE Ta
TEPLYPAMUATA, TO OTOLXELD TOU Addou Kat Ta dedopéva aviPpwong,

3) Mapbox Satellite: MNepAapPadvel maykooueg SopudopLKEG ELKOVEG ATO HLaL
OELPA TINYWV, EMEEEPYACUEVEG KOL CUVETTTUYULEVEG altd To Mapbox kait

4) Mapbox Traffic: Nep\appavel evnuepwpéVeG TTANPODOPLEG OXETIKA HE TNV
kukAodoplakn cupdoépnon mavw ano tg 0d6oug Mapbox.

(® mapbox

Ewkova 23. Noyotumno Mapbox

MnynA: https://www.liblogo.com/lib/visual-studio-logo.html

2.6.3. Unity Game Engine

H upnxavl Unity Game Engine (https://unity.com/) Xpnolwlomoleital ywo tn

Snuoupyia 2D kat 3D edappoywv xapn ota epyaleia SDKs kat APls mou SlaBEtel,
Ta omola MAPEXOUV OTOV TIPOYPAUUATLOTH EUKOALA oTn dnuoupyia piag epapuoyns.
Mropet va dnpoupynoel to otbnmote yla Kwvnta I0S kat Android, ¢opntolg kat
ETUTPATEIIOUG UTIOAOYLOTEG Kal tablets. MoAAOL TPOYPOAUUOTIOTEG TO TIPOTLUOUV
AOyw Ttou APl tn¢ yAwooog C# mou SwaBétel péow tou Visual studio. Emiong,
urnootnpilet kat tn YAwooa Javascript oe Stadopetiko IDE (MonoDevelop) yla 6coug
emBupoLV pia evvalaktikn ektog tou Visual Studio [15].

Meplkd amo ta kKuplotepa epyaleia mou Slabétel eival ta €Ac:

e Asset store: To Unity Asset Store mepléxel pia BLBALoBRkn pe dwpedv Kot
EUMOpPLKA otolxeia mou dnpoupyolv ol Unity Technologies kat ta péAn tng
Kowotntag. AlatiBetal peyaln mowihia otoxelwy, Onwg udEC, poviéda, 2D
kat 3D ypadikd, Kwvoupeva oxedla, oAOkAnpo mapadsiypata £pywv,
Sdladopa scripts kat emektaocelg touv Editor. Zekwwvtag and to Unity 2020.1,
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1o £161KO mapdBupo tou Asset Store dev plloleveital mAéov peéoa otov Unity
Editor. Qotdoo, otov Lototomno tou Asset Store https://assetstore.unity.com/

UTOPELTE VO avalNTAOETE TIAKETA TIOU EXETE AYOPAOEL KOl KOTEBAOEL Ao TO
Asset Store KoL va T €L0AYETE Kal va Ta kateBdocete ameubeiag oto
napaBbupo Package Manager.

Cloud Code: Ou duvatdtnteg mou mapéxel eival moAAéG. Méow Cloud Code
urmopet va dnuioupynBel pia edpappoyny mMOAAMAWV XPNOTWV, N omoia
UMopel va Asttoupynoel péow server 1 va dnuwoupynOel pia edpappoyn pe
AANOUG OUVEPYATEG amoBnKeUoVTAC yla TTApASELYUA L0 EPYOOLO OTOV XWPO
QUTOV.

Editor: Mmopouv va dnutloupynBouv epyaleia Kal scripts pe umootnpl{opeva
APIs ta omola purmopouv va xpnotomnotnfouv otnv mAatdoppa tng Unity.
MARS: To Unity Mars BonBa otnv emiluon Twv SUCKOAWV TIPORANUATWY TNG
dnuovpyiag edpappoywv edpopuoywv emavinuevng mpaypatikotntag (AR)
yla duvapika ¢uotkd meplBailovta, Ue KAAUTEPEG POEC epyaciag, pelwon
TOU XpOVOU avamtuéng Kal epyaleio ouyypadrnc oe amirl yAwooa Kot
TOANATAEG TAOTHOPUEC He uTtooTrpLén ywa i0S, Android kat HoloLens.

& unity

Ewova 24. Aoyotuno Unity Game Engine

MnyA: https://commons.wikimedia.org/wiki/File:Unity Technologies logo.svg

2.6.4. AR Foundation

To AR Foundation [16] emutpémel tn Snuioupyio epoppoywv emauénueévng

npaypatkotntag (AR) moAamAwv mAatdopuwv pe to Unity. Ze €va €pyo AR
Foundation, emi\éyete mola xapaktnplotikd AR Ba evepyomolioete mpooBETovtag Ta
avtiotolya otolxeia Staxelplotn otn oknvh oag. Otav KOTooKEVATETE Kal EKTEAE(TE

v edapupoyri oe M cuokeurl, to AR Foundation evepyomolel autd T
XOPAKTNPLOTIKA XPNOoLomolwvtag To eyyeveég AR SDK tng mAatdoppag, wote va
umopeite va dnuioupynoete pia dpopd Kal vo TNV QVONMTUEETE OTIC KOPUPALEC
mAatdopueg AR tou koOopou. To makéto AR Foundation mepiéxel Siemadéc yua
XapoKTNPLoTika AR, aAAG €V UAOTIOLEL KOVEVA XOPOKTNPLOTLKO.

To nakéto AR Foundation &taB€tel moAAG managers yla 6tddopeg Aettoupyieg

xpnoluomnolwvtag to native AR SDK. Mepikeg amnod autég eivat ot €§AG:
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e plane detection: AvaAuel Tov xwpo Kal avixveULeL TIg emPAVELEG Yo SLddopoug
AGYOUG, OTIWG YL TTAPASELY A, TNV TOMOBETNON EVOG AVTLKELUEVOU.

e Track image: Me tnv aviyveuon €lKOVOC HUMOPOUUE VO TOMOBETHOOUUE €va
ELKOVIKO QVTIKE(HEVO avTl yla €va Tpaypatiko. Omoladnmote elkova £XeL
tpafnxtel e pla pwrtoypadikn pnxovn n €va Kvnto Kal €xeL tonobetnBel otnv
BBALoBAKN tou AR track image manager pmnopet va avixveuBel kot pOALg cupPel
oUTO va evepyorolnBei onoladnmote Asttoupyio OAr)GEL O TTPOYPAUUATIOTAG.

e Raycast: Me tnv Asitoupyia Tou raycast O TPOYPOUUATIOTNC UTOPEL TIAAL va
KAVEL OTL evépyela OeAnoel, ald autiv thv ¢opd MATWVTOG TAVW OTO
QVTIKELEVO TO OoToio €xeL avadepbel oto raycast manager.

e Body and face tracking: Avixveuon mpoowrou Kol CWUATOG.

e Anchors: Aviyvelel €va OUYKEKPLUEVO ONUELO KAl TO HOPKAPEL yla OMOLAdHTIOTE
xpnon.

e Meshes: Anuloupyia Sladopwv XpwHATWY Kol oxediwv Tou Pplokoupe oTo
neplBaiAov.

Ewkova 25. Unity AR Foundation

Mnyn: https://blog.unity.com/news/how-ar-foundation-and-mars-work-together-to-enable-

interactive-multiplatform-ar-experiences

Ma va xpnowtornotoste to AR Foundation og pa mAatdopua-otoxo, xpetaleote
eMioNng éva EEXwpPLOTO MAKETO MPOCOETOU APOXOU yla TV eV Adoyw mAatdopua. H
Unity Game Engine umootnpilet emionua ta akoAouBa mpodobeta mapoyxou yla to AR
Foundation:

i) Google ARCore XR Plug-in oto Android,
i) Apple ARKit XR Plug-in oto iOS kat

iii) OpenXR Plug-in oto HoloLens 2
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3. Avantuén edpoappoyncKokAog {wng avantuéng Aoylopikol

Mo tv avamtuén pag €pappoyns ylo Kwntd, TPEMEL VO €XOUME KaAR

Katavonon tou KUkAou Iwnc avamtuéng Aoylopikou (Software Development

LifeCycle - SDLC). Eivat pwa Stadikacia mou opilel ta otadla tng ovamtuéng

AOYLOUIKOU, amo TNV apxlki Wéa £wg tnv TeAkn avamtuén. O kUkAogc SDLC

nephapBavel ta akoAovBa otadia:

Anpovpyia 18ewv: Auto eival To otddlo Omou pag Epxetal n Wea ywa tnv
ebappoyn pag.

ZuMoyn anatioswv: Auto eival to otadlo omou kabopiloupe TIC
QTMALTACELS YLt TNV EdapUoyn HOG.

Ixedlaopdg: Auto eival To otadlo omou oxedidloupe tn Stemadn xpnotn (Ul)
Kal Tnv epnelpia xprotn (UX) ywa tnv edbappoyn pac.

Avantuén: Autd elval To OTtadlo Omou avamtUOOOUME ToV KWOKA TNG
gdappoync.

Aokipég: Auto eival to otadlo omou dokwaloupe TNV edopuoyn ya
odalpata ko Aaon.

Avantuén: Auto sival To oTtddlo KATA TO Omoio EEKIVAUE TNV £POpUOyr) OTO
KaTAotnua EGApUOYwWV.

Zuvtrpnon: AuTo €ilval To oTadlo OMOU CUVTNPOUUE TNV EPOPUOYN UETA TNV
KukAodopla tnc.

3.2. Oplopog 16¢ag edpoppoyng

Ma va oplooupe TNV WO€a ¢ epapUoOYNG HaG, WTOPEOVUUE Vo akoAouBricoupe
To €€N¢ PripaTa:

>

>

Mpoodlopiloupe to MPOPANUA 1 TV avaykn: Mpenel va mpoodlopiooupe To
TPOBANUA 1 TNV avaykn mou Ba AUCEL N epapuoyn HaG.

Katatylopog téewv yla AVoELS: MITOPOUHE VO KAVOULE KATOLYLOUO WOEWV yla
TNV eniAuon Tou MPoBARUATOC A TNG AVAYKNC.

AfloAoynon AUoswv: MmopoUpe va afloAoyriooupe TI¢ AUOELC e Baon T
OKOTILUOTNTA TOoUG, Ta SuvnTikd £€coda Kat T {ATnon TN ayopac.

ErmtAéyoupe tnv kaAutepn Avon: MmopoUpe va €TAEEOUE TNV KAAUTEPN
AUGN TTIOU AVTATIOKPIVETAL OTA KPLTAPLA MG,

3.3. EpyoaAeia edpappoyng

TéAog npenel va Bpebolv ta epyaleia mou pag taplalouv ya tThv dnuloupyia
¢ ehAPUOYNG LAG. ITN CUYKEKPLUEVN Edappoyn XPNOLUomoLnOnKkay to epyaleia :
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e Unity: Mo tVv Snuloupyia tng edpappoyng, ONMwG Kal TO EVOWMOTWHEVO
epyaAeio Unity AR Foundation ywa tnv umoothpin Suvatotitwv
EMAUENUEVNG TIPOYUOTIKOTNTOC HEOW TNG KAMEPAG KoL TV 00806vng tng
€€UTVNG KLVNTAC OUOKEUNC.

e Mapbox: lNa tnv dnuoupyia tou xaptn ta APl directions yla tnv mAonynon
OMWC Kal TIOAAQ scripts yla TNV €UPECH OUYKEKPLUEVNG TomoBeoiag pe
OUVTETAYUEVEG Kal TomoBEtnon SladopwVv AVILKELMEVWY OTIG CUYKEKPLUEVEG
tonoBeoiec yla aAnAsmidpaon.

e Visual Studio: Na tn cuyypadn twv scripts pe TNV unootnplopevn YAwooa
C# mou TepLEXEL.

3.4. Nepypadn edappoyng Kat Staypappa pong Kastoria3D

H ouykekplpuévn edpappoyn dnuioupyndnke Pe OKOMO evioyuon TnNg €UmMELPLOg
gevaynong tou xpnotn ota afloféata Kal T pouoesia TNE MOANG tn¢ Kaotopldg,
HEOW XPNONC EMAUENUEVNG KOL HELKTNC TIPAYHOTIKOTNTAC O €EUTVEC KLVNTEC
ouokeveG Android. H oAokAnpwuévn Soun kat to Sldypappa pong AmoTUTWVETAL
OTNV TAPAKATW ELKOVAL

SPpAawvwn on mag

IF object=thisLocation

infarmation
SCend

create new
object

IF object=Location{x)

Ewkova 26. Awdypappa epappoyng Kastoria3D
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O xpnotng emiléyel to onueio evlladepovtoc (Hvnueio-aflobéato) oto omoio
emBU el va meplnynBel £xovtag avolyxtr TNV KApepa tou Kot BAEmovtag pia piEn
TIPOLYHOTLKOU KOl ELKOVIKOU KOOMOU. Me tn BonBela twv xaptwy mAonynong Kot Twv
odnywv mou Sabetel n epapuoyn, o xprotng kabodnyeital and to onueio mou
Bpiloketal péxpL to onpeio evdladépovtog. Katd tnv mepLynon €av o Xpnotng
Bpebel kovta oe pla kadetépla, dpovpvo, Bulaviva pvnueia, matoa Tagl, aoTka
Aewdopeia, KA. eudaviletal MAAL Eva QVIIKEILEVO KOL TOV EVNUEPWVEL PE Eva
Keluevo OtTL Pploketal otnv ouykekpluévn tomoBeoia. Katd tnv Stdpkela tng
neptiynong pog epdaviletal keipevo pe dladopeg Lotopieg mou adopouv TNV MOAN
¢ Kaotopldg. Otav o xpriotng mANoCLAcEL KOvid oto onpeio evdladepovtog
gudaviletal otnv 0B0vN €va AVTIKEIPLEVO Kal €val KELPUEVO OTL BPLOKETOL KOVTA OTO
onueio kat tou INTA va MANCLACEL AKOUO TIEPLOCOTEPO. MOALG TTANGCLACEL APKETA
yivetat aMayry oknvng kot epdavidovtalr otnv oBovn mAnpodopieg ylwa to
OUYKEKPLUEVO onuelo. TéEAog, matwvtag to koupmi «EEodog» petadépetal otnv
apxtkrp 080vn TG ePapOYG, TIPOKELMEVOU VOL CUVEXLOTEL N TTAORyNON.

To onuavtika onpeia evilad€Povtog mou £xouv pootebel sival:

ZrniAato dpakou

e Evubpeio

e Mouoegio Makedovikol Aywva
e EvSupatoloylko Mouoeio

e Aaoypadko Mouoeio

e AgAnvavelo Mouoeio

e Mouogio KEPLVWV OUOLWUATWY
e [podntng HAlag

e Awvaiog Owlopog

Eniong mpootédnkav wg onpeio avadopdg otL Bpiokeote kovtd oe KadeTEpLa,
doUpvo, miatoa Tafl, OTACELG AOTIKIC KOL UTIEPOOTLKAG cuyKowwviag (KTEA).

3.4.1. ApXwKn oknvi

ITNV apxlkn oknvr mapatnPoUpe SUO KOUMTLA, €va yla TNV €kKivnon tng
edappoyng ki €va yla T mAnpodopieg yia tnv epappoyn. Natwvtog oTo KOUUTL TwV
TIANPOodOPLWV OTIEVEPYOTIOLELTAL O TIPWTOC KAUPAG KOl evepyomoleital £vag AAAOG, o
OTIOlOG TIEPLEXEL ELKOVEC OXETIKA We odnylec kal mAnpodopieg¢ xpnong Ing
epappoyng, ot omoie¢ alalouv pe KUALON TIPOC TO OPLOTEPA HE TOV KWOIKA
SwipeLeftimageChange kat éva kouuni E€obog yia va petadepBolpe maAl otnv

opxLkn 0Bovn.
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KASTORIAZ3D

Ewova 27. Elkdva apXLKAG 6KNVAG

KuAiote mpog de€1d yia aAhayn pwtoypaypiag

AegLa KOAON Y
| — i

i dbwroypadiag
. Mariote yia perdfacn otov
LOTOTOTIO TOU MV REiOUL

unpnnphe TNV enoxn Tne

Tric ypantic
Toupkokpatiac, Sev UTAPXEL Kapia uvwoné ato
mm akha mvt

oqh'-muwwp

chm n-wﬁuvmhvu}mc&wﬁm
napakipvia " mr(mv M&mnﬂn
vayiveipove - MAnpodopisg oxstika

HE TO pvnueio

."inlm.tswhlmm

aAdpOnke Tuxaia and vrémous
Mmhm‘mug;wmﬁtn:;lim&o i

Ewova 28. Etkova tAnpodopLidv apXkig 6KNVAG
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3.4.2. 2knvn AR kat MR

Av TTATACOUME TO KOUMTL €KKivnONG TNG apXKNG OKNVAG HETADEPOUAOTE OTNV
KUPLAL OKNVI EMOUENUEVNG KOL LELKTAG TIPAYHATIKOTNTOG HE TOV Kwdika ChangeScene
Evw mopatnpoU e TOV MPAYHOTIKO KOGUO E TNV KAREPO MG, epdavileTal Kol £vag
HLKPOC XAPTNC HEow Tou mapbox aAAG Kol €va avtikeipevo (BonBog) unpoota otnv
KAUEPQ TIOU Ttepmatdcl pall e Tov xprnotn pe tnv Bonbdela tou kwdika Raycast.

Eniong umdpyxet Kal éva Kouuri pe mAnpodopiec matwvtog to epdaviletal otnv
000vn €va pevou yla Ta eMAEYUEVO OnUela Kot SU0 KOUpmLA pe odnyleg €va ylo
oénynon kot éva yla melol¢ moTwvTac moLd amo ta SUo BEAoupe pog spdaviletal
oTovV minimap n ypouprn mAonynong mpog To onuelo péow twv DirectionsFactory kat

Tou DirectionsFactoryFoot av matooupe €va KOUUTL yio 0dnyleg TOTe autd aAAdlel

o€ ££€060¢ TO OTOLO AV TO MATACOUUE KAELVEL TIC CUYKEKPLUEVEG 0ONYLEC.

TéNog peow Tou kwdika SpawnOnMap €xw TOTMOOETAOEL AOPATA AVIIKELLEVA YL
va Kavouv trigger pe 1o playertarget tou mapbox kal 6tav yivel To trigger pe tov
kwdka TriggerActivation va avolyetl évag kappfag aAAd kot va dnuloupyeite éva

OVTIKELPEVO (TLVETLD) UTIPOOTA OTNV KOUEPO UE TWV KWSLka SpawnOnMap?2

4

Ewova 29. Zknvi AR & MR

Av $TACOUPE OKOUA TILO KOVTA OTO ONUEelo evlladEpovtog yivetal trigger maAl
LE £va 0.0pATO AVIIKE(PEVO, TO omoio pag aAAalel oknvn He TV BorBela Tou Kwdka
TriggerDetection. Katd tn &idpketa tng Stadpoung o fonbog pag avadépel otopieg
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yla tnv 1oAn tng Kaotoplag XpnolUomoLwvTog pia elkova mou petakveitol pali pe
NV Kapepa AR pe Tov kwdika raycast2 n omoia meptéxel Stadopa Keipeva ta omnoia
gvepyomolouvTal tuxaia, ava kamola SeutepOAETTa, LEOW TOU Kwdka ImageText
kKal Tou kKwdka TyppingEffect yia va oAAdlel oeAida 1O Kelpevo avd kamola
SdeutepoOAemra.

3.4.3. 2knvn nAnpodoplwv

Av yivel To trigger mou avopEPAPE TIPONYOUEVWE TOTE KateuBUVOUOOTE OTNV
oknvl Twv TAnpodoplwv ekel PAEMOUUE €vav KOPPA ME €va KEWWEVO UE TNV
ovopaoia Tou onueiou Omwg Kot To wpaplo Aettoupyiag. Emiong PAEmoupe kal pia
€lKOVO N omola KAvovtog KUALoN TPOG Ta aploTtepd aAAALEL, AUTO TIPOYOTOTOLETAL
pe tov Kwdika SwipeleftimageChange

Emiong PAEmoupe Kal £va  Kelpevo Tou TEPLEXEL TIAnpodopieg yla TO
OUYKEKPLUEVO ONELO TO OMOLO PETOKLVEITOL TTPOC TA TTAVW KL TIPOG T KATW LE TOV
kw&ika TextScrolling

TEAoG UTtAPXEL KOl €vag OUVOECHOG HE TOV LOTOTOMO TOU KABe onueiou mou
SnuoupynBnke pe tov kwdika HyperLink kat éva kouurni €€060¢(X) to omolo pag
HETAPEPEL KAl TIAAL OTNV OKNVI EMOUENUEVNC KOL LEIKTAG TIPAYUATIKOTNTAG LE TOV
kwdika XButton .

InfAato Apdkou X
‘Opeg Aettoupyiag:Tpitn-Kuprakn 09.00-
17.00

www.spilaiodrakoukast.gr

ITIG YPANTEG HAPTUPIEG AMO TNV EMOYN TNG
ToupKoKpariag, Sev unmdpyel kapia avapopd oto
onjAaio, aAAd oUTE Kal OE TIPOYEVECTEPEG.
MuBavoroyeitat 6TL n UTtapén Tou onnAaiouv nrav
dayvwaotn apov n eicodog Touv dev nrav draitepa
eppavig Aoyw popypoloyiag, ahhd Kat ewetdn n
napalipvia Stadpopr) bev fitav mpooPacipn kat n
TIPOCEYYLOT TOU OnUEiov pTmopoloE va Yivel povo
HEca ano Tnv Aipvn.

To onnAato avakahipBnke Tuxaia and vromoug
TN Sekaetia Tov 1940 éTav Kal SLavoiXTnKe o
napalipviog Spopog ano tov oTpatnyo
Touyyapidn, oTov onoio anob68nke Kal To dvopa
Tng mapalipviag odov. Apyotepa (1954) o
Zounbog e€epevvnTig Linberg apol
TepINYNONKE oTO OTAALO, EVNUEPWOE TNV

Ewkova 30. Zknvi tAnpodopLwv
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ZUUTEPACHATA

OL texvoloyieg emaufnuévng Kol HELKTAC TPAYUATIKOTNTAG €XOUV £pBEL OTO
TPOOKNAVLO Kal Ba elval éva BaolKO KOUUATL OTIG LEANOVTIKEG EPAPUOYEG AOYO TWV
SUVOTOTATWY TIOU TTAPEXOUV. ITNV TOUPLOTIKN TIEPLRYNON TETOOU £i60oug edaployES
KAvouv tnv Stadopad yla tnv av€non tng emokePLuoTnTog piag moAng.

H mAatdoppa Unity Game Engine eival apketd dnpodAng yla tn dnuioupyia
TETolwV edappoywyv. Me ta epyaldeia mou Slabétel mapexel TNV eVeAL§la KL EUKOALQ
va Slaxelploteic katdAAnAa to project mou Snuioupyeig kot SLoB€tel TIOAU KaAEG
opadec emikowvwviag kat forums xpnotwv, mou pmopouv va BonBrnoouv ylo KaBe
TMPOPBANUA TIOU TIPOKUTITEL KATA TNV QVATITUEN €VOG project. & cuvOUOOUO ME TO
epyaleio AR Foundation mpoodEpel motkideg duvatotnTteg avantuéng pappoywy
EMAVENUEVNG KOl MEKTAG TpAyHaTIKOTNTAG. To epyaAeio Mapbox eivat 1o
KATAAANAo Swpedv AOYLOMLKO yla T Snuioupyia xaptwv oAAQ Kal yLa HETATPOTIN
OUVTETOYHEVWV TOU TIPAYLATIKOU KOGOU O€ ELKOVIKO HECow TwV APl mou SlaBeTel.

Télog, peta Tt Onuoupyia ™G edappoyng Kastoria3D mpokUmTEL TO
cuMTEPAoa OTL N dnpoupyla Tétolou idoug epapuoywy EMAUENUEVNG KOL LELKTHG
TPAYUATIKOTATAG, £lval évag evlladépov TPOMOC ekpadBnong mMoAwWV VEWV Kot
KOLVOTOUWV AELTOUPYLWV YyLa To KOAUTEPO SUVATO ATIOTEAECHAL.

Npotdoslg yla LeAAOVTIKEG BEATLWOELG
MepLkeg BeATLwaoELg Ttou umopel va yivouv otnv edpappoyn eivat oL €€AG:
» H enéktaon ™G €pappoyng Kol n mPooOnkn TMEPLOCOTEPWY  OnUeiwv
evlladépovrog.

» H énuoupyila web €ékdoong tng edpapuoyng, kKabwg Kat €kSoong yla KVNTEG
OUOKEUEC UE AELTOUPYLIKO cuoTnua iOS.

» BeAtiwon mAnpodopuwv (ue meplexopevo oe EEveg YAwooeg) KaBwg Kal
npooBnikn duvatotntag €WKOVIKAG §EvAaynong ot HoUucEla Kol ota
afloBata.

» H énuoupyia g edbappoyng Kot yio AAAEG TIOAEL.
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Napaptnua A. Kwoikag Epappoyng

Raycast.cs

Kwbikag ylo va. akoAouBel kat vo LeTAKIVELTOL AVAAOYQ TO AVTIKELEVO HE TNV KAUEPQ

using UnityEngine;

public class raycast : MonoBehaviour
{

public Camera ARCamera; // Reference to your AR camera

public float distanceFromCamera = 1f; // Distance from the camera

public float yOffset = -0.5f; // Offset in the vertical direction

public float rotationSpeed = 1f; // Speed of rotation

public float movementThreshold = 0.01f; // Threshold for camera movement
detection

private Animator animator; // Reference to the Animator component

private int isWalkingParameterHash; // Hash of the "IsWalking" parameter for
efficiency

private Vector3 lastCameraPosition; // Last recorded position of the camera

private Vector3 lastCameraRotation; // Last recorded rotation of the camera

void Start()

{
// Get the Animator component attached to this GameObject

animator = GetComponent<Animator>();
if (animator == null)

{
}

Debug.LogError("Animator component not found on the GameObject.");

// Calculate the hash of the "IsWalking" parameter for efficiency
isWalkingParameterHash = Animator.StringToHash("IsWalking");

// Initialize the last recorded position and rotation of the camera
if (ARCamera != null)
{
lastCameraPosition = ARCamera.transform.position;
lastCameraRotation = ARCamera.transform.rotation.eulerAngles;

}

void Update()

// Check if the AR camera reference is set
if (ARCamera != null)

// Calculate the position offset along the camera's forward vector
Vector3 offset = ARCamera.transform.forward * distanceFromCamera;

// Calculate the final position with the offset
Vector3 finalPosition = ARCamera.transform.position + offset +
Vector3.up * yOffset;

// Set the position of this GameObject
transform.position = finalPosition;

// Calculate the rotation difference between the current and last
camera rotation

Vector3 deltaRotation = ARCamera.transform.rotation.eulerAngles -
lastCameraRotation;

// Apply rotation to the object based on the camera rotation
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transform.Rotate(Vector3.up, deltaRotation.y * rotationSpeed);

// Update the last recorded rotation of the camera
lastCameraRotation = ARCamera.transform.rotation.eulerAngles;

// Check if the camera is moving
bool isCameraMoving = CheckIfCameraIsMoving();

// Activate or deactivate the animator based on camera movement
if (animator != null)
{
animator.enabled = isCameraMoving;
animator.SetBool(isWalkingParameterHash, isCameraMoving);

}
}
else
{
Debug.LogWarning("AR camera reference is not set.");
}
}
bool CheckIfCameraIsMoving()
{
// Get the current position of the AR camera
Vector3 currentCameraPosition = ARCamera.transform.position;
// Check if the camera position has changed since the last frame
if (Vector3.Distance(currentCameraPosition, lastCameraPosition) >
movementThreshold)
{
// Camera is moving
lastCameraPosition = currentCameraPosition; // Update the last camera
position
return true;
}
else
{
// Camera is not moving
return false;
}
}
¥
XButton.cs

Kwbikag aAAayn g oknvAG e To Kouprti £€080¢

using UnityEngine;
using UnityEngine.SceneManagement;

public class XButton : MonoBehaviour

{

public string sceneName; // Name of the scene to load

// Method to be called when the button is pressed
public void ChangeScene()
{
// Load the scene with the specified name
SceneManager.LoadScene(sceneName);
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MapCameraController.cs

Kwdikag yLa va mapapével o minimap péoca oto opla tng AR KAUEPOC

using UnityEngine;

public class MapCameraController : MonoBehaviour

{
public Transform playerTransform; // Reference to the player's transform
public Vector3 offset; // Offset from the player's position
private void LateUpdate()
{
// Calculate target position for the camera (player's position plus offset)
Vector3 targetPosition = playerTransform.position + offset;
// Update the camera's position to match the target position
transform.position = targetPosition;
}
¥

TriggerDetection.cs

Kwblkag yla trigger oVTIKELMEVOU KAUEPAC LE QVTIKEMEVO ToU yivetal spawn o€
OUYKEKPLUEVN TomoBeaia Kal allayr OKNVAG yLa Avolya oKnving MAnpodopLwy

using UnityEngine;
using UnityEngine.SceneManagement;
using System.Collections;

public class TriggerDetection : MonoBehaviour
{

public string sceneName; // Name of the scene to load

public float cooldownDuration = 180f; // Cooldown duration in seconds (3
minutes)

private static bool hasTriggered = false; // Flag to control trigger activation

private void OnTriggerEnter(Collider other)
{
// Check if the collider is tagged as "Player2" (or replace with desired
tag) and the trigger is enabled
if (other.CompareTag("Player") && !hasTriggered)

{
Debug.Log("Player entered trigger zone.");
// Load the scene with the specified name
SceneManager.LoadScene(sceneName);
hasTriggered = true;
}
else
{
StartCoroutine(TriggerAfterDelay(120f)); // Change the delay time as
needed
}
}
private void OnTriggerkExit(Collider other)
{
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// Check if the collider is tagged as "Player2" (or replace with desired

tag)
if (other.CompareTag("Player"))
{
Debug.Log("Player exited trigger zone.");
}
}

// Coroutine for trigger cooldown
private IEnumerator TriggerAfterDelay(float delay)

{
yield return new WaitForSeconds(delay);
// Trigger the second event here
SceneManager.LoadScene(sceneName);

}

TriggerActivation.cs

Kwéikag trigger avtikeluévou playertarget Tou xaptn e aVTKeleVo o yivetal spawn otov
XAPpTN Yyl va evepyorolnBel avilkelevo Tou TEPLEXEL TOV KWSLIKA TIOU KOVEL Spawn
QVTIKE(HEVO O OUYKEKPLUEVN ToToBeaoia otnv Kapepa AR Kal evog Kappa.

using UnityEngine;

public class TriggerActivation : MonoBehaviour

{
public string objectName; // Name of the game object to activate
private void OnTriggerEnter(Collider other)
{
if (other.CompareTag("Player")) // Assuming the trigger is meant for the
player
{
ActivateObject();
}
}
private void OnTriggerkExit(Collider other)
{
if (other.CompareTag("Player")) // Assuming the trigger is meant for the
player
DeactivateObject();
}
}

private void ActivateObject()

{
string parentObjectName = "shmantika"; // Specify the name of the parent

object here

GameObject parentObj = GameObject.Find(parentObjectName); // Find the
parent object by name

if (parentObj != null)
{

Transform objToActivate = parentObj.transform.Find(objectName); // Find
the object by name within the parent

if (objToActivate != null)
{
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objToActivate.gameObject.SetActive(true); // Activate the object
Debug.Log("Activated object: " + objToActivate.name);

}
else
{
Debug.LogWarning("Object not found with the name: " + objectName);
}
}
else
{
Debug.LogWarning("Parent object not found with the name: " +
parentObjectName);
}
}
private void DeactivateObject()
{

string parentObjectName = "shmantika"; // Specify the name of the parent
object here

GameObject parentObj = GameObject.Find(parentObjectName); // Find the
parent object by name

if (parentObj != null)

{
Transform objToDeactivate = parentObj.transform.Find(objectName); //
Find the object by name within the parent

if (objToDeactivate != null)

{
objToDeactivate.gameObject.SetActive(false); // Deactivate the
object
Debug.Log("Deactivated object: " + objToDeactivate.name);
}
else
{
Debug.LogWarning("Object not found with the name: " + objectName);
}
}
else
{
Debug.LogWarning("Parent object not found with the name: " +
parentObjectName);
}
}
}

SpawnOnMap2.cs

KwdLKog mou KAVEL spawn QVTIKELUEVO UIMPOOTA otV KAUEPA AR TO omolo Kataotpedetal
peTa amo 15 dsutepoAenta

using UnityEngine;

using Mapbox.Utils;

using Mapbox.Unity.Map;

using Mapbox.Unity.Utilities;
using System.Collections.Generic;
using UnityEngine.XR.ARFoundation;

namespace Mapbox.Examples

{

public class SpawnOnMap2 : MonoBehaviour

{
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[SerializeField]
AbstractMap _map;

[SerializeField]

[Geocode]

string[] _locationStrings;
Vector2d[] _locations;

[SerializeField]
GameObject _objectPrefab;

[SerializeField]
float _spawnScale = 1f;

[SerializeField]
float _spawnDistance = 5f; // Distance from the AR camera to spawn the

object

[SerializeField]
float _leftOffset = -1f; // Offset to the left side

[SerializeField]
float _rightOffset = 1f; // Offset to the right side

[SerializeField]
float _downOffset = -1f; // Offset downwards

GameObject _spawnedObject;
bool _objectSpawned = false; // Flag to track if object has been spawned

ARSessionOrigin _arSessionOrigin;

void Start()

{
_arSessionOrigin = FindObjectOfType<ARSessionOrigin>();
if (!_objectSpawned)
{
Initialize();
}
}

void Initialize()
_locations = new Vector2d[_locationStrings.Length];

// Get the AR camera transform
Transform arCameraTransform = _arSessionOrigin.camera.transform;

// Calculate spawn position in front of the AR camera
Vector3 spawnPosition = arCameraTransform.position + arCameraTransform.forward

* _spawnDistance;

// Adjust spawn position based on left, right, and down offsets
Vector3 leftOffsetVector = arCameraTransform.right * _leftOffset;
Vector3 rightOffsetVector = arCameraTransform.right * _rightOffset;
Vector3 downOffsetVector = Vector3.down * _downOffset;

// Calculate final spawn position
Vector3 finalSpawnPosition = spawnPosition + leftOffsetVector +
rightOffsetVector + downOffsetVector;

// Create a new game object to act as the anchor
GameObject anchor = new GameObject("Anchor");
anchor.transform.position = finalSpawnPosition;
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// Instantiate the object directly without parenting it to the anchor
_spawnedObject = Instantiate(_objectPrefab, finalSpawnPosition,
Quaternion.identity);

// Set the scale
_spawnedObject.transform.localScale = new Vector3(_spawnScale, _spawnScale,
_spawnScale);

// Set the layer
_spawnedObject.layer = LayerMask.NameToLayer("ar");

_objectSpawned = true;

// Destroy the spawned object after 15 seconds
Destroy(_spawnedObject, 15f);

}

void Update()

if (_objectSpawned)

{
// Move object left
if (Input.GetKeyDown(KeyCode.LeftArrow))
{
MoveObject(-1f);
}
// Move object right
else if (Input.GetKeyDown(KeyCode.RightArrow))
{
MoveObject(1f);
}
}
}
void MoveObject(float offset)
{
if (_spawnedObject != null)
{
_spawnedObject.transform.position += Vector3.right * offset;
}
}

void OnEnable()

// Check if object has not been spawned yet, then spawn it
if (!_objectSpawned)

{
Initialize();
}
}
void OnDisable()
{
// Destroy spawned object when the game object is disabled
if (_spawnedObject != null)
{
Destroy(_spawnedObject);
_objectSpawned = false;
}
}
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ImageClickHandler.cs

Kwdikag yla peyévbuon kot GUUKPLVOELG ELKOVAC OTO AT A

using UnityEngine;
using UnityEngine.UI;

public class ImageClickHandler : MonoBehaviour

{

private bool isEnlarged = false;
private Vector2 defaultSize;

private int defaultSiblingIndex;
private Vector2 defaultPosition;

[SerializeField]

private float enlargeFactor = 2.0f;
[SerializeField]

private float transitionDuration = 0.5f;

private RectTransform rectTransform;
private Canvas canvas;

private void Start()
{

rectTransform = GetComponent<RectTransform>();
defaultSize = rectTransform.sizeDelta;
defaultSiblingIndex = transform.GetSiblingIndex();
defaultPosition = rectTransform.anchoredPosition;

canvas = GetComponentInParent<Canvas>();

}

public void ToggleEnlarge()

{
if (isEnlarged)

{
}
else

{
}

StartCoroutine(TransitionToDefaultSize());

StartCoroutine(TransitionToEnlargedSize());

}

private System.Collections.IEnumerator TransitionToDefaultSize()

{
float time = 0.0f;

Vector2 initialSize = rectTransform.sizeDelta;
Vector2 targetSize = defaultSize;

// Store the current sibling index
int currentSiblingIndex = transform.GetSiblingIndex();

while (time < transitionDuration)

{
time += Time.deltaTime;
float t = Mathf.Clamp@l(time / transitionDuration);
rectTransform.sizeDelta = Vector2.Lerp(initialSize, targetSize,
yield return null;

}

rectTransform.sizeDelta = defaultSize;
rectTransform.anchoredPosition = defaultPosition;

// Restore the sibling index
transform.SetSiblingIndex(currentSiblingIndex);

t);
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isEnlarged = false;

}

private System.Collections.IEnumerator TransitionToEnlargedSize()
{

float time = 0.0f;

Vector2 initialSize = rectTransform.sizeDelta;

Vector2 targetSize = defaultSize * enlargeFactor;

// Set the sibling index to the highest value
transform.SetAsLastSibling();

while (time < transitionDuration)

{
time += Time.deltaTime;
float t = Mathf.Clamp@l(time / transitionDuration);
rectTransform.sizeDelta = Vector2.Lerp(initialSize, targetSize, t);

// Center the image on the canvas

Vector2 canvasCenter =
canvas.GetComponent<RectTransform>().rect.center;

Vector2 targetPosition = canvasCenter;

rectTransform.anchoredPosition = Vector2.Lerp(defaultPosition,
targetPosition, t);

yield return null;

}

rectTransform.sizeDelta = targetSize;
isEnlarged = true;

HyperLinkText.cs

Kwdwkag ya Snuloupyeia cuvSéopou Tou text component Tou unity

using UnityEngine;

using TMPro;

using UnityEngine.EventSystems;

using System.Text.RegularExpressions;

public class HyperLinkText : MonoBehaviour, IPointerClickHandler

{
private TextMeshProUGUI textComponent;

private string originalText;

void Start()

{
textComponent = GetComponent<TextMeshProUGUI>();
originalText = textComponent.text;
UpdateText();
}
void UpdateText()
{
textComponent.text = ParseHyperlinks(originalText);
}

string ParseHyperlinks(string input)

{
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return Regex.Replace(input, @"\[([*]1]+)\I\((.*2)\)",
"<color=blue><u>$1</u></color>");

}

public void OnPointerClick(PointerEventData eventData)
{
string clickedText =
eventData.pointerPress.GetComponent<TextMeshProUGUI>().text;
Match match = Regex.Match(originalText, @"\[([*]1I+)\I\((.*2)\)");

while (match.Success)

if (clickedText.Contains(match.Groups[1].Value))

{
string url = match.Groups[2].Value;
Application.OpenURL(url);
break;

}

match = match.NextMatch();

ChangeScene.cs

Kwbikag aAhayng oknvng Héow button

using UnityEngine;
using UnityEngine.SceneManagement;
using UnityEngine.UI;

public class ChangeScene : MonoBehaviour
{
[SerializeField]
private string sceneName; // The name of the scene to load

void Start()

{
// Get the Button component attached to the GameObject

Button button = GetComponent<Button>();

// Check if a Button component is attached
if (button != null)

// Add a listener to the button's onClick event
button.onClick.AddListener(LoadScene);
}

else

{
Debug.LogWarning("ChangeScene script requires a Button component
attached to the GameObject.");
}
}

void LoadScene()

{

// Check if the scene name is not empty
if (!string.IsNullOrEmpty(sceneName))

{
// Load the scene
SceneManager.LoadScene(sceneName);
}
else
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Debug.LogWarning("Scene name is not set in the ChangeScene script.");

SpawnOnMap.cs

Kwdkag tou mapbox yla dnptoupyia avtlkelPEVWY O CUYKEKPLUEVN ToTtoBEeaia oTov XapTn

UE pia kaBuoTtépnon Kata To AvoLlyuo

namespace Mapbox.Examples
{
using UnityEngine;
using Mapbox.Utils;
using Mapbox.Unity.Map;
using Mapbox.Unity.MeshGeneration.Factories;
using Mapbox.Unity.Utilities;
using System.Collections.Generic;
using UnityEngine.SceneManagement;

public class SpawnOnMap : MonoBehaviour
{

[SerializeField]

AbstractMap _map;

[SerializeField]

[Geocode]

string[] _locationStrings;
Vector2d[] _locations;

[SerializeField]
float _spawnScale = 100f;

[SerializeField]
GameObject _markerPrefab;

List<GameObject> _spawnedObjects;
private float startWait = 8f;

void Start()
{

Invoke("Initialize", startWait);

void Initialize()
{
_locations = new Vector2d[_locationStrings.Length];
_spawnedObjects = new List<GameObject>();
for (int i = @; 1 < _locationStrings.Length; i++)
{
var locationString = _locationStrings[i];
_locations[i] = Conversions.StringToLatLon(locationString);
var instance = Instantiate(_markerPrefab);
instance.transform.localPosition =
_map.GeoToWorldPosition(_locations[i], true);
instance.transform.localScale = new Vector3(_spawnScale,
_spawnScale, _spawnScale);
_spawnedObjects.Add(instance);
}
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}

private void OnUpdate()
{
int count = _spawnedObjects.Count;
for (int i = @; i < count; i++)
{
var spawnedObject = _spawnedObjects[i];
var location = _locations[i];
spawnedObject.transform.localPosition =
_map.GeoToWorldPosition(location, true);
spawnedObject.transform.localScale = new Vector3(_spawnScale,
_spawnScale, _spawnScale);

}

e

DirectionsFactory.cs

Kwbkag tou mapbox yla tTnv dnuioupyia ypapng mAorynong ylo odrynon otov minimap
w¢ SeUTEPN MOPAUETPO BATOULE TLG CUVTIETAYUEVEG TG TomoBeoiag mou BEAoupe

namespace Mapbox.Unity.MeshGeneration.Factories
{
using UnityEngine;

using Mapbox.Directions;

using System.Collections.Generic;

using System.Ling;

using Mapbox.Unity.Map;

using Mapbox.Unity.MeshGeneration.Modifiers;
using Mapbox.Unity.MeshGeneration.Data;
using Mapbox.Utils;

using Mapbox.Unity.Utilities;

using System.Collections;

public class DirectionsFactory : MonoBehaviour

{

[SerializeField]
AbstractMap _map;

[SerializeField]
MeshModifier[] MeshModifiers;

[SerializeField]
Material _material;

[SerializeField]
Transform _playerTransform;

[SerializeField]
Vector2d _secondWaypoint;

private List<Vector3> _cachedWaypoints;
[SerializeField]

[Range(1, 10)]

private float UpdateFrequency = 2;

private Directions _directions;
private int _counter;
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private GameObject _directionsGO;
private GameObject _directionsGO_AR; // GameObject for AR layer
private bool _recalculateNext;

private void Awake()

{
if (_map == null)
{
_map = FindObjectOfType<AbstractMap>();
}
_directions = MapboxAccess.Instance.Directions;
_map.OnInitialized += Query;
_map.OnUpdated += Query;
_cachedWaypoints = new List<Vector3>();
_cachedWaypoints.Add(_playerTransform.position);
_recalculateNext = false;
foreach (var modifier in MeshModifiers)
{
modifier.Initialize();
}
}
private IEnumerator StartAfterInitialization()
{
yield return null;
Query();
StartCoroutine(QueryTimer());
}
private void OnDisable()
{
_map.OnInitialized -= Query;
_map.OnUpdated -= Query;
}
private void Query()
{

var wp = new Vector2d[] {
_playerTransform.GetGeoPosition(_map.CenterMercator, _map.WorldRelativeScale),
_secondWaypoint };

var _directionResource = new DirectionResource(wp,
RoutingProfile.Driving);

_directionResource.Steps = true;

_directions.Query(_directionResource, HandleDirectionsResponse);

}

private IEnumerator QueryTimer()
{
while (true)
{
yield return new WaitForSeconds(UpdateFrequency);
for (int i = @; i < _cachedWaypoints.Count; i++)

{
if (_cachedWaypoints[i] != _playerTransform.position)
{
_recalculateNext = true;
_cachedWaypoints[i] = _playerTransform.position;
}
}
if (_recalculateNext)
{
Query();

_recalculateNext = false;
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}
}
private void HandleDirectionsResponse(DirectionsResponse response)
{

if (response == null || response.Routes == null ||

response.Routes.Count < 1)
{
return;
}

var meshData = new MeshData();
var dat = new List<Vector3>();
foreach (var point in response.Routes[0].Geometry)

{
dat.Add(Conversions.GeoToWorldPosition(point.x, point.y,
_map.CenterMercator, _map.WorldRelativeScale).ToVector3xz());

}

var feat = new VectorFeatureUnity();
feat.Points.Add(dat);

foreach (var mod in MeshModifiers)

if (mod != null && mod.Active)
{

}

mod.Run(feat, meshData, _map.WorldRelativeScale);

}

// Create GameObjects for each line
if (_directionsGO == null)
{
_directionsGO = CreateGameObject(meshData,
"direction_waypoint_entity", LayerMask.NameToLayer("Default"));

else if (_directionsGO_AR == null)

{
_directionsGO_AR = CreateGameObject(meshData,

"direction_waypoint_entity AR", LayerMask.NameToLayer("ar"));

}

else
// Delete the second object with layer "ar"
Destroy(_directionsGO_AR);
_directionsGO_AR = null;

}

}

private GameObject CreateGameObject(MeshData data, string name, int layer)
{

GameObject go = new GameObject(name);

go.transform.parent = transform;

go.layer = layer;

var mesh = go.AddComponent<MeshFilter>().mesh;
mesh.subMeshCount = data.Triangles.Count;

mesh.SetVertices(data.Vertices);
_counter = data.Triangles.Count;
for (int i = @; i < _counter; i++)
{
var triangle = data.Triangles[i];
mesh.SetTriangles(triangle, i);
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_counter = data.UV.Count;
for (int i = @; i < _counter; i++)
{
var uv = data.UV[i];
mesh.SetUVs(i, uv);
}

mesh.RecalculateNormals();

go.AddComponent<MeshRenderer>().material = _material;

// Adjust the local position for the "ar" line

if (layer == LayerMask.NameTolLayer("ar"))

{

go.transform.localPosition += new Vector3(@, -6, 9);
}
return go;

public void Start()
{

}

StartCoroutine(StartAfterInitialization());

DirectionsFactoryFoot.cs

Kwdikag tou mapbox yla tnv dnutloupyia ypappng mionynong yla mefoug otov minimap wg

Seutepn MopAueTpo PAJOUUE TG CUVTETAYUEVEC TNG TomoBeoiog mou BEAloupe

namespace Mapbox.Unity.MeshGeneration.Factories

{

using UnityEngine;

using Mapbox.Directions;

using System.Collections.Generic;

using System.Ling;

using Mapbox.Unity.Map;

using Mapbox.Unity.MeshGeneration.Modifiers;
using Mapbox.Unity.MeshGeneration.Data;
using Mapbox.Utils;

using Mapbox.Unity.Utilities;

using System.Collections;

public class DirectiosFactoryFoot : MonoBehaviour

{

[SerializeField]
AbstractMap _map;

[SerializeField]
MeshModifier[] MeshModifiers;

[SerializeField]
Material _material;

[SerializeField]
Transform _playerTransform;

[SerializeField]
Vector2d _secondWaypoint;
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private List<Vector3> _cachedWaypoints;
[SerializeField]

[Range(1, 10)]

private float UpdateFrequency = 2;

private Directions _directions;
private int _counter;

private GameObject _directionsGO;
private bool _recalculateNext;

private void Awake()

{
if (_map == null)
{
_map = FindObjectOfType<AbstractMap>();
}
_directions = MapboxAccess.Instance.Directions;
_map.OnInitialized += Query;
_map.OnUpdated += Query;
_cachedWaypoints = new List<Vector3>();
_cachedWaypoints.Add(_playerTransform.position);
_recalculateNext = false;
foreach (var modifier in MeshModifiers)
{
modifier.Initialize();
}
}
private IEnumerator StartAfterInitialization()
{
yield return null;
Query();
StartCoroutine(QueryTimer());
}
private void OnDisable()
{
_map.OnInitialized -= Query;
_map.OnUpdated -= Query;
}

private void Query()

{

var wp = new Vector2d[] {
_playerTransform.GetGeoPosition(_map.CenterMercator, _map.WorldRelativeScale),
_secondWaypoint };

var _directionResource = new DirectionResource(wp,
RoutingProfile.Walking); // Change RoutingProfile to Walking

_directionResource.Steps = true;

_directions.Query(_directionResource, HandleDirectionsResponse);

}

private IEnumerator QueryTimer()

{
while (true)

{
yield return new WaitForSeconds(UpdateFrequency);
for (int i = @; i < _cachedWaypoints.Count; i++)
{
if (_cachedWaypoints[i] != _playerTransform.position)
{
_recalculateNext = true;
_cachedWaypoints[i] = _playerTransform.position;
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}
if (_recalculateNext)
{
Query();
_recalculateNext = false;
}
}
}
private void HandleDirectionsResponse(DirectionsResponse response)
{ if (response == null || response.Routes == null ||
response.Routes.Count < 1)
{
return;
}

var meshData = new MeshData();
var dat = new List<Vector3>();
foreach (var point in response.Routes[0].Geometry)

dat.Add(Conversions.GeoToWorldPosition(point.x, point.y,
_map.CenterMercator, _map.WorldRelativeScale).ToVector3xz());

}

var feat = new VectorFeatureUnity();
feat.Points.Add(dat);

foreach (var mod in MeshModifiers)

{
if (mod != null && mod.Active)
{
mod.Run(feat, meshData, _map.WorldRelativeScale);
}
}

// Create GameObject for the line
if (_directionsGO == null)
{
_directionsGO = CreateGameObject(meshData,
"direction_waypoint_entity", LayerMask.NameToLayer("Default"));

}
}
private GameObject CreateGameObject(MeshData data, string name, int layer)
{

GameObject go = new GameObject(name);
go.transform.parent = transform;
go.layer = layer;

var mesh = go.AddComponent<MeshFilter>().mesh;
mesh.subMeshCount = data.Triangles.Count;

mesh.SetVertices(data.Vertices);
_counter = data.Triangles.Count;
for (int i = @; i < _counter; i++)
{
var triangle = data.Triangles[i];
mesh.SetTriangles(triangle, i);

_counter = data.UV.Count;
for (int i = @; i < _counter; i++)

{
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var uv = data.UV[i];
mesh.SetUVs(i, uv);

}
mesh.RecalculateNormals();
go.AddComponent<MeshRenderer>().material = _material;
return go;

}

public void Start()

{
StartCoroutine(StartAfterInitialization());

}

raycast2.cs

Kwdikag petakivnong eikovag cupudpwva pe Tnv AR Kapepa

using UnityEngine;

public class raycast2 : MonoBehaviour

{
public Camera arCamera; // Reference to your AR camera
public float distanceFromCamera = 1f; // Distance from the camera
public float xOffset = -55f; // Offset in the horizontal direction
public float yOffset = -0.5f; // Offset in the vertical direction
public float rotationSpeed = 1f; // Speed of rotation

void Start()

// Check if the AR camera reference is set
if (arCamera != null)

// Calculate the position offset along the camera's forward vector
Vector3 offset = arCamera.transform.forward * distanceFromCamera;

// Calculate the final position with both horizontal and vertical
offsets

Vector3 finalPosition = arCamera.transform.position + offset +
arCamera.transform.right * xOffset + Vector3.up * yOffset;

// Set the position of the parent GameObject
transform.parent.position = finalPosition;

// Calculate the rotation difference between the current and last
camera rotation

Quaternion targetRotation =
Quaternion.LookRotation(transform.parent.position - arCamera.transform.position);

targetRotation.x = @; // Keep the rotation only on the y-axis

// Apply rotation to the object based on the camera rotation
transform.parent.rotation = Quaternion.Slerp(transform.parent.rotation,
targetRotation, rotationSpeed * Time.deltaTime);

}

else

{
}

Debug.LogWarning("AR camera reference is not set.");

51




SwipelLeftimageChange.cs

Kwdikag aAhayng elkovag pLe KUALON TTPOG T ApLoTEPA

using UnityEngine;
using UnityEngine.UI;

public class SwipelLeftImageChange : MonoBehaviour
{
public RawImage[] images; // Array of RawImages to cycle through

private int currentIndex = @; // Index of the current image

private Vector2 touchStartPos;
private bool isSwiping = false;

void Start()

{
// Ensure only the first image is active initially
images[currentIndex].gameObject.SetActive(true);
for (int i = 1; i < images.Length; i++)
{
images[i].gameObject.SetActive(false);
}
}
void Update()
{

// Check for touch input
if (Input.touchCount > 0)

{
Touch touch = Input.GetTouch(9);

// Detect swipe left gesture
switch (touch.phase)
{

case TouchPhase.Began:
touchStartPos = touch.position;
isSwiping = true;
break;

case TouchPhase.Ended:
if (isSwiping)

float swipeDistance = touch.position.x - touchStartPos.x;
if (Mathf.Abs(swipeDistance) > Screen.width * @.2f) //
Adjust the threshold for what constitutes a swipe left

{
if (swipeDistance < 9)
{
ChangeImages();
}
}
isSwiping = false;
}
break;

}
}

// Check for mouse input if no touch input
else if (Input.GetMouseButtonDown(9))
{
touchStartPos = Input.mousePosition;
isSwiping = true;

52




else if (Input.GetMouseButtonUp(@) && isSwiping)
{
float swipeDistance = Input.mousePosition.x - touchStartPos.Xx;
if (Mathf.Abs(swipeDistance) > Screen.width * @.2f) // Adjust the
threshold for what constitutes a swipe left

{
if (swipeDistance < 9)
{
ChangeImages();
}
}
isSwiping = false;
}
}
void ChangeImages()
{
// Deactivate current image
images[currentIndex].gameObject.SetActive(false);
// Increment index and wrap around if necessary
currentIndex = (currentIndex + 1) % images.Length;
// Activate new image
images[currentIndex].gameObject.SetActive(true);
}

TextScrolling.cs

KwdLKag LETAKIVNOELG KELUEVOU TIAVW KAl KATW

using UnityEngine;
using TMPro;

public class TextScrolling : MonoBehaviour
{
public RectTransform textRectTransform;
public float dragSpeed = 1f;
public float minY = -100f; // Minimum Y position for scrolling
public float maxY = 100f; // Maximum Y position for scrolling

private Vector3 lastMousePosition;

private void Update()
{
if (Input.GetMouseButtonDown(0))

{

lastMousePosition = Input.mousePosition;

else if (Input.GetMouseButton(@))

{
Vector3 deltaMouse = Input.mousePosition - lastMousePosition;
float deltaY = deltaMouse.y * dragSpeed * Time.deltaTime;

// Calculate the new Y position after scrolling
float newY = Mathf.Clamp(textRectTransform.anchoredPosition.y + deltay,
minY, maxY);

// Update the Y position of the text
textRectTransform.anchoredPosition = new
Vector2(textRectTransform.anchoredPosition.x, newY);

53




lastMousePosition = Input.mousePosition;

TyppingEffect.cs

Kwdkag aAAayng oeAidag KELUEVOU PETA amd Kamola SeutepOAETTA

using UnityEngine;
using TMPro;

public class TyppingEffect : MonoBehaviour

{
private TMP_Text textComponent; // Use TMP_Text instead of Text
public string[] pages;
private int currentPageIndex = 0;
private float timer = of;
public float changelInterval = 5f;
void Start()
{
// Get the TextMeshPro component attached to this GameObject
textComponent = GetComponent<TMP_Text>();
// Ensure there is a TextMeshPro component
if (textComponent == null)
{
Debug.LogError("TextMeshPro component not found.");
enabled = false; // Disable this script if TextMeshPro component is not
found
return;
}
// Start displaying the initial page
UpdateText();
}
void Update()
// Increment timer
timer += Time.deltaTime;
// Check if it's time to change the page
if (timer >= changelnterval)
{
// Reset the timer
timer = of;
// Increment the page index, loop back to the beginning if necessary
currentPageIndex = (currentPageIndex + 1) % pages.Length;
// Update the text component with the new page
UpdateText();
}
}
// Update the text component with the current page content
void UpdateText()
{
textComponent.text = pages[currentPagelndex];
}
¥
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ImageText.cs

Kwdkag evepyomoinong lKOVaG Kol EVOC TUXOOU KEWWEVOU UETA Ao SEUTEPOAETTA TA
omola TOTOBETOUE KOL ATEVEPYOTIOLNGN AUTWVY LETA OO KATIOLO SEUTEPOAETITA T OTolal
KOlL TLAAL ToTtOBETOU UE

using UnityEngine;

using UnityEngine.UI;

using TMPro;

using System.Collections;

using System.Collections.Generic;

public class ImageText : MonoBehaviour

{
public RawImage rawImage;
public TextMeshProUGUI[] texts;
public float activationDelay = 30f;
public float[] displayDurations; // Array to hold display durations for each
text
public float reactivationDelay = 10f;
private List<int> activatedIndices = new List<int>();
void Start()
{
// Disable all texts initially
foreach (TextMeshProUGUI text in texts)
{
text.gameObject.SetActive(false);
}
// Start the coroutine to activate the image and random text after the
delay
StartCoroutine(ActivateImageAndText());
}

IEnumerator ActivateImageAndText()
{
// Wait for activation delay
yield return new WaitForSeconds(activationDelay);

// Activate the raw image
rawImage.gameObject.SetActive(true);

// Choose a random text that hasn't been activated before
int randomIndex = GetRandomUnusedIndex();
if (randomIndex != -1)
{
TextMeshProUGUI randomText = texts[randomIndex];
// Activate the random text
randomText.gameObject.SetActive(true);
// Set the text of the TextMeshProUGUI
randomText.text = "Your random text here";

// Add the index to the list of activated indices
activatedIndices.Add(randomIndex);

// Get the display duration for this text
float textDisplayDuration = displayDurations[randomIndex];

// Wait for the display duration of this text
yield return new WaitForSeconds(textDisplayDuration);
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duration

}

// F
int

{

// Deactivate the raw image and random text after the text's display

rawImage.gameObject.SetActive(false);
randomText.gameObject.SetActive(false);

// Remove the index from the list of activated indices
activatedIndices.Remove(randomIndex);

}

// Wait for reactivation delay
yield return new WaitForSeconds(reactivationDelay);

// Restart the coroutine to repeat the process
StartCoroutine(ActivateImageAndText());

unction to get a random index that hasn't been used before
GetRandomUnusedIndex()

List<int> unusedIndices = new List<int>();

// Populate the list of unused indices
for (int i = @; i < texts.Length; i++)

{
if (lactivatedIndices.Contains(i))
{
unusedIndices.Add(i);
}
}

// Return a random index from the list of unused indices
if (unusedIndices.Count > @)

¢ return unusedIndices[Random.Range(@, unusedIndices.Count)];
}
else
// If all texts have been activated, return -1
return -1;
}
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