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Evyoprotieg

Ba MBera va gvyapoTom TV emPAénovta Kabnynm pov k. N'wpyo XpvodvBov yuo v
noAOTIUN Ponbela mov pov Tapeixe 6’ OAN TV S1ApKEWD TG SUTAMUATIKNG HOL EPYOCING.

Emiong, 6o n0eha va Tov e0xopltoTom Yo TI TOAVTIEG CUUPOVAES TOV POV £SVE.



Hepiinyn

To Bépa ¢ Atopkng AmAopatikig pov Epyaociog elvar n avémtuén (oG epapproyng yio
Android cvokevég 6mov Ba divel TANPOPOPIECOTOVE TOLPIoTEG KATA TNV EEVAYNON TOVG GE
apyooroykovs yopove. H epappoyn oavt) oamotedeiton amd 600 pépmn, 1o ¥4ptn Kot To

AugmentedReality.

To mpdt0 HEPOG amoTereital amd Eva xApTn. Xe avtd T YApTn Ppickovtal pe onpeio OAa Ta
aflo0éata mov pmopel va det évag tovpiotag. Av matnoel Tve og £va amd avTd To onpeio
10t PAETEL TO Gvopa TOL 0E00E0TOY e ol GOVTOUN TEPTYPOPT] TOV TL £Vl KOOMG KoL THV
EMAOYN VO O€l TEPIOTOTEPEG TANPOPOPies. Mmopel emmAéwv va det T dSadpoun) puropel va

napet yuo va el and to £va onueio oto GAro.

To devtepo pépog amoteieiton amd to AugmentedReality. Edd, péoa and v kdpepa g
GLGKELNG TOV, 0 TOVPISTOG UTOPEL va d€L Ta KOVTva Tov a&loféata mov Ppiokovtan pe Paon
v O1| tov tomoBecio. Ta a&lobéata €30 AvVTIIPOCOTEVOVTAL [LE EIKOVEG OO TO TAOS NTOV
noAld. Kot mdi, o tovpiotag pmopel va emdé€el éva amd autd kol va O€l P cOVTOUN

TEPLYPOPN KOL TNV ETAOYN VO OEL TEPIGGOTEPES TANPOPOPIES.
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1.1  TI'pogwka Ymoroyrot@dv

1.1.1 T eivon ta I'pa@ika Yroroyiotdv;

Ta Tpapuwd Ymoroywotdv eivar évag kAddog tng Emotiung g [TAnpogopikn.

Acyolovvtar pe v dodkacio amewoOvion €vog ekovikoy mePPAALOVTOC oE L

EIKOVA LLE TNV YPNON VIOAOYIGTAOV KOl YNPLOKOV LEGOV.



1.1.2 Katnyopies I' papik@v

Mmnopovpe Vo KATOTAEOVUE T YPAPIKA e dVO TPOTOVG. Me Bdom Tig S106TAGELS Kot e
Baomn to xpodvo otov omoio yivetal n amddoomn tovg[10, 11].
Ipagwd pe Baon 115 d1a0TAoELS:

e Awdidotata Ypoeikd: 6TV KOTNyopiol ouTr avijKouy To YPoOKd Tov £xovv 600

dwotdoels. [Tapadetypoto TET01mV YpoEIK®VY gival YpoEKd yio TV dnpiovpyia
JIETOPAOV YPNOTN Kot S1APOPOV EVIVTMOV HECV.

o TpiodibotoTo YpoEkd: otV KATNYopio. QTN CVIKOVV Ta YPAPIKA TOL £XOVV

TP OOOTACEIS. XNUEPA M ¥PNON TOV TPIOOEUCTOTOV YPAPIKADV aVEAVETOL
oAOEVOL KOl TEPIOCOTEPO YOITL KAVOLV TIS EWKOVEG TOL OO OVLUE IO
peodotikés. Tétowv €ldovg ypoeikd ocuvavtovpe KLPIOG e MAEKTPOVIKA

oy vidlo Kot Touvieg.

I'pagwd pe Baon 10 ¥podvo anddoong Tovg:

o XT0TIKG YPOQWK(G: OTNV KATNYOPio. OUT OVAKOLV TO YPOOIKA TO OTOio OEV

amodidovtal Kotd TV dtdpKeln TG ¥pNons Tovs. TEToov €idovg YpopiKd dev
aAralovv 6oec popég kol va ta ypnolponomoovpe. Eivor yvootd kot g pn
JOPACTIKA YPOPIKA., ONA. dgv umopovue vo aAAniemidpdcovpe pali Tovg.
Térow ypopikd cuvovtolie o€ Toviec.

e ['poQd TPOyUOTIKOD ¥POVOL: GTNV KATNYOPiol QLT OVIIKOLV T YPOPIKO TO

omoio amodidoviol KaTd TNV OdpKewW TG YPNONS Tovg. Tao ypagikd ovtd
aALALOVV CLVEX(DG KOTA TNV EKTEAEST] TNG EQOUPUOYNG TTOV TO, XPTOLUOTTOLEL KO
10 O Bo tpomomomBovv dev givar yvwotd and mpv. Elvar yvootd kot g
O PACTIKA YPOEIK, ONA. pmopovue vo. aAAniemdpdoovpe poli tovg Kot vo
kaBopicovpe 10 oG Ba amodoBodv oo téhoc. Tétow ypapikd cuvavtdue oe

NAEKTPOVIKG O VidLOL.

1.1.3 E@appoyég

Onwg avaeéptnke kol oTIC KOTNYOpleg TOV YPOOIKMOV, GLVOVIAUE TO YPOUQPIKE OE

apkeTovg Topeis. Kuprotepot amd avtovg eivon [10]:



Hlektpovikd mouyvidia: o fropmyovio mov av&dvetor oAogva Kot TeEPIocOTEPO

o terevtaior ypovia. ITIoAD peydAo HEPOG TOV MAEKTPOVIKMOV TOLYVIOUDV
amoTeEAEITOL TAEWV A0 YPOPIKA KOl O1 AUTPELS TOV TOLYVIOIOV OITOLTOVY 0A0EVA
KoL KOADTEPT TOLOTNTO GE OVTA.

Kwnuatoypdeog: mn €&éMEn g texvoAoyio £€0moe TV gukaipio. GTOV

KIVILOTOYPAPO VO EIGAYAYEL VEEG TOVIEG KOL VO TIC KOVEL MO PENAMOTIKEC.
Tawieg cav to Avatar ko1 o HarryPottersivoar mapadeiypota €101V Tovidv
a@oV 0oL divouv TV evtimwon 0Tt PAémelg mpdypato e Kadnuepvhg {ong.
Mo TAéV YVOOTH KOTyopio TovidV, Kupiog SNHOPIAY 6Ta pKpd Ttodio Tov
TAEOV EXEL KATAKTAOEL KO TIG KOPIEG TV HeydAmv, ival Ta KivoOUeVa GYESLOL.
Emotueg: og d1Gpopeg emMOTHES, OM®G N PLOIKN KOL 1) W0TPIKY], TO YPUPIKA
&xovv Katapépel va yivovtal mo dwdedopéva. [apovoidlovrog o ypagikn
ATEKOVION TOV OESOUEVOV TOVG, EMTPEMEL GTOVS EMCTNUOVEG VO KOTAVOOHV
TEPIOCOTEPO AVTA TOV £YOVV Vo aAvaALGoLY, Bonddvtag tovg va PydAovy mo
aKpIPn coumePAcUATO.

Buoounyavieg mopaymyng: ot Propnyavieg avtéc, pe v Pondeia tov ypapikov,

Umopovv vo. oxedldoovv mpoid va mOAD T ypnyopa kot mo ¢onvé. H
xpovoPopa dradtkacio Tov va eTioyTel Eva TPoidv and v apyn HEXPL TO TEAOG

Y10 VoL ATOQPACIOTEL KOTA TGO £ivar IKOVOTOMNTIKG amoTeAel TapeABoV.

1.2 AugmentedReality

1.2.1 T sivan AugmentedReality;

To AugmentedReality (AR)[12]civar évag KAASOG TV YPOPIKOV VTOAOYIGTOV, OTOL
oToLyEl0l KO OVTIKEILEVO TOV EIKOVIKOD KOGLOV EVOMUOTMOVOVTOL KO OVOUELYVOOVTOL LLE
TOV Tpaypotikd Koouo. ['a va pmopel va Bewpndet o epappoyn og pa AR epappoyn

0o mpémel va £xEL TOL TO KAT® YopaKTNPIoTIKG[7, 4]:

2uvovalel TPOYLOTIKA KoL EIKOVIKE OVTIKEILEVAL.
Eivar aAAniemdpactiky (interactive).
Tpéyel oe mpaypotikd ypovo (realtime).

Yroyilel mpoay otk Kot EIKOVIKA ovTiKeipevo peta&h Toug.



e  Xpnoipomnoiet oV TPIGOAGTOTO YDPO.

Av ko o Thve eaivovtol To 6TotKELN OV TEPYPAPOLVY Tt KaBopilet pia epapuoyn mg
o AR gpappoyn Bo mpémet va avagEpouvpe OTL pa TETO0 EQapOoYN 0V meplopileton
O0TO WEGO TOV YPNOWOTOlEl Yot Vo TPOPAAEL TO EKOVIKG OVTIKEIUEVO OAAL OVTE
neplopiletar povo oty Opacn. Avtifétmg vrdpyovv mOAAL péca Yo TNV TPofoAn
AugmentedReality, evd pmopel va cuvovdalel TONTOYPOVA OVTIKEILEVO EIKOVIKOD KO

TPOYUATIKOD KOGUOV € OAEG TIG avOpOTIVES 0GONOELS.

Real Augmented Augmented Virtual
environment reallty virtuality environment

Reality«virtuality continuum

Mixed reality

Ewoval.l: Reality - VirtualityContinuum

Ymvewova 1.1 pmopovpe va dodue mwg petafaivovpe omd 1o mpoypotikd teptBaiiov
070 €KoVIKd. OTIONTOTE VIAPYEL OVAUESO GE OVTA TO dVO AKPO EVOIKEL TNV OVALEIKTN
npaypotikotra (Mixedreality).Xe ovth TV avAUEIKTN TPAYLOTIKOTNTO VITAPYOVY dVO
dAro pépn. To mpoto eivar 1o AugmentedRealityevd to dedtepo  eivan  To
AugmentedVirtuality. H dw@opd tovg givar 0Tt 610 TpdTO TPOSHETOVUE EKOVIKG
OVTIKEILEVA GE EVal TPAYHOTIKO TEPIPAALOV EVED GTO OEVLTEPO TPOCHETOVLE TPOLYLOTIKE

aVTIKEIIEVO OE €val EIKOVIKO TEPIBAALOV.

Mo va éuovpe éva ohokAnpopévo ARcvotnuo Oo mpémnet va €povpe éva péGO
KOTAYPOPNS TOL TPAyHOTIKOD TePPAAAovTog, éva péco oto omoio Ba mapovoidlovrat
TO EIKOVIKO OVTIKEILEVO KO [0 GUOKELY] Y10l VO KOVEL OTOOONTOTE EMEEEPYOTinL

ypeaieTat.

1.2.2 M£0odor Tracking

‘Eva ARcvOotnuo yio vo UmopEcEl Vo TOPOLGIAGEL GTO YPNOTN TIG EKOVIKEG

TAnpoeopieg cwotd Ba mpénel va yvopilel pe akpifela v tomobecia kot T kivnon



t0v. Xopig v o®oT KaToypapr To cvotnua Ba givar SVoKOAO va TeiceL TO ¥PNoT
OTL T €IKOVIKA avTiKeipeva gtvar pEPOg tov mpaypatikod koécpov. I'a tov Adyo avtd
ypnoonoteitar cuvibog o 6 degreesoffreedom (6DOF),onA. kotaypoaen g 0éomng
(positionx, y, z) kot Tov yovidv (yaw, pitch, roll). Ot uébodot trackingdev umopodv va
UTOVUV G€ OLYKEKPWEVEG Katnyopieg a@olh pmopobv vo kotnyopromombodv e
dpopovg TpdToVg OGS [ Phom TiG dPOPETIKEG Tpooeyyioels (Le oynuata 1 oY) M

ue Pdon to mepiPaiiov (vaibpio - ecmTEPKD).

Down

Ewéva-1.1: yaw, pitch, roll

O1 o kOpieg pébodot trackingpaivovtor mo kdtm.[1,2,5]

GPS, GSM:

ToGPSavagépetarstoGlobalPositioningSystem (GPS) pefdon 1o omoio avayvepileton
N tomobecion tov ypnotn. Elvar wboavikd yio epoppoyég mov xpnoUOTO0OVVIOL GE
VIaiBplovg YOPOVE HOg Kol 1 amOKAlon Tov eivor Tplo pe d€Ka péTpo mEPImOV.
Yrohoyileton 6TL 6t0 péAAOV Ba pmopei va yivel ko ypion tov GSM (GSM)ywa v

avayvaopilon g tomobeciog Tov ypHoT.

Outside-in/ Inside-in:

Me v pébodo outside-inyivetor yprion e£mTEPIKNG KAUEPAS Yo TNV TO.pAKOAOVONON
tov ypnotn. H akpifela g tomobesiog Tov ypnom avédvetar 6tov 1 mopakoAovinon
yivetar pe moAlamAéc kdpepec. Me v pébodo inside-inm kdpepo tomobeteiton 610

KEPAAL TOL YPNOTI KO OTOLONTOTE KIVIOT| TOV YP1OTN LETAPEPETOL KOL TNV KAUEPOL.



VisualMarker-based:

M and TG o YvOoTEG Kol cuvnOouéveg mpo eyyicels. Xtnv puébodo avtr yivetat
ypion ewoOVOV oV amekovilovy andd oyfuata kot potifo. H kapepa avayvopilet tig
EIKOVEG KOl TIC OVTICTOXEL e CLYKEKPEVA AVTIKEIIEV T omoia epeavilel oty Bécel
TV €KOVOV. Ta €IKOVIKA OVTIKEILEVO LETOKIVOUVTOL KO TEPIGTPEPOVTOL CUUPMVO, LIE

TNV Kivnon g Kovag.

VisualMarkerless:

e avtifeon pe v mpornyovpevn péBo o, N avayvopion Oev yivetar pe €KOVEG OAAL
eneepyalONaoTE TOV TPOYUATIKO KOGHO Kot avayvaopilovpe dideopa onueio (puotkd
yopoktnpotikd). To mpoPAnua pe avty v pébodo eivar m PeEYEAN VTOAOYIOTIKN

JVVaUT IOV OTOLTEITOL Y10 TV OVOYVOPICT) TOV CNUEI®V.

Wireless-LAN

Me v oloéva Kot av&avOopevn Xpnomn G acVPUOTNG OIKTOMONG HOG TOPEXETAL M
duvatdmTo vo voroyilovpe v Tomobesian Tov ¥PNoTN. AVTO 0PeideTan GTO YEYOVOG
0Tl KAmo10 TPOTOKOAAX VTOGTNPILOVV TOV VIOAOYIGHOG TG OMACTACNG TNG GVOKEVTG
amo 1o onueio acvpuatng tpdécPfaocns. ‘Eva amd ta mheovektipota ovtng g pebddov
etvar 6Tt pumopel va ypnopwomombel yio e0mTEPIKOVS YMPOVLS. YOTEPEL OUMOG GTOLG

VIaiBplovg YMPOLG amd givarl adHvaTn 1N TEPOYN AGVPUUTNG OIKTHMONG.

Hybrid
v pébodo avtn yivetoar €vag ouvoLOoUOg omd SpOPoLS cucHnTipeg OTWS TO

yvpoaokodmio (gyroscope) kot to enttayvvolopetpo (accelerometer).

1.2.3 Displays

Mo v mopovcioon TmV EIKOVIKOV OVTIKEWEVOV UTopovuE vo emAégovpe petald 60o
Katnyopudv cuokevdv. H mpmdtn katnyopia eivar ot opticalsee-throughcvokevéc 6mov o
YPNOTNG Umopel va del amevbeiog Tov Tpaypatikd koo 6mwg éva €idog yvaldv (my
EyeTop). H devtepn xatnyopia eivar ot videosee-through cvokevég 6mov o ypnotng

BAémel oV KOGHO PHEGO OO LI KALLEPOL.



1.2.4 E@appoyéc

To AugmentedRealityBpiokel epapuoyés o€ apketov topeis. Kdamotor amd avtodc

avapépovtal Tolo Katm[1,2,3,5,6]:

Exnaidgvon:
Ot pofntég, kot pdaicto to pukpd moudid, 6o pmopovv péca omd €va €OKOAO Kot

dokedaoTikd Tpdmo va pdbovv Tpdypata, 0TS 10 aApdapnto, ta {da, To QUTH KTA.

MAofynon kon Evpeon Awadpopav:
Mmnopet va ypnoiponombei 6to vo mapéyetl katevbiveelg and Eva pépog oe €va GALo,

dtvovtag kot TAnpoeopieg yio Tig dLadPOpEC.

Apyororoyia ko IloMmtioTikn kKAnpovopia:
Amotelel pio evOlPEPOV €QPUOYN apoL UTopet va ypnoiponombei oe povoeia ya vo

deikel mg NTav S16popa EVPNUATO KOl APYULOAOYIKOT XDPOL TPV TOAAAL YPOVIAL.

Awokéoaon ko Hiektpovikd Ilovyviowa:
Oloéva kot TepiocdTepa Tayvidwn ypnoyonotovv AR yio vo TpocQEPOVY TEPIGGOTEPT

dokEdaon TPocHETOVTOS o dOoN TPOKANGNG GE KATOol 0md auTdL.

€000 EGMOTEPLKODV YDPOL:
Me v gpnon WIKOV KOPTEADY 0 ¥PNoTNG UTOPEL va O€l amd TPONYOLHEVMG TS Ba

QoiveTol £vag YDPOS £T61 MOTE VO EMAEEEL TV KOAVTEPT TOMOBETNOM).

Buopnyoavikég kon oTpaTIOTIKEG EQUPUROYES:
Y& ovTo0G TOVG TOUEIG 1) EKTAUdELOT TOV ATOUMV AL KOl 1) E0PECT] AVTIKEWEVOV GE
Bropunyovikég 1 oTpaTIOTIKES 0moOKeg pmopel va yivel TOAD o €VKOAN Ue TNV XpNom

ARegpoppoyov.

lotpun:
Me v Pondeta TET01mV EQOUPLOYDY 01 VOGOKOLOL KOt 01 Ylotpoi B pmopovv va £xovv

e0KoAN pd Paon 6Tovg PaKEAOVS TOV 00HEVAV KATA TNV EMICKEYN TO U5 OAAL Kot



Kot TV ddpkeln eEnepPaoemv, OTMG 1 AATOPOSKOTNOT).

Xovtipnon:

[ToAAég @opég xpeldleTor Vo GUVINPTGOVUE LI GUGKELN N EVOL UNYAVILLOL LLE TO OTO10
Yo TpOTN Popd Ba EpBovpe o emapr pali Tov 0ALL PoPopacte va 0 kdvovpe pdvot
Adyo €ddewymg yvoons. Tn Abon pmopel va pog v ddoel pio epapuoyn mov Oa pog

e€nyd To péPN aALA Kot TNV TopEeia IOV TPEMEL VO KOAOLOTGOVLLE.

B

) e
| Lake Helen, Florida
£ e

Ewéval.2: App iSkull, an augmented human skull for
education

- £
)
. “\/i ; ; Ewéva 1.6: Samsung SARI AR SDK
E 1.5: ViewAR BUTLERS App - Placing furniture . .
v using AR PP 9 markerless tracker used in the AR EdiBear
game (Android OS)



1.3 Android

To Androideivor éva Aettovpylkd GOOTNUO OVOIKTOD TNYOioL KMOIKO, TO OmOio
avantoynke amd v GoogleInc.[13]Exel oyediactel kupimg yioo KvTéG GLOKEVES e
006veg apng kattablets. Onwg paivetar kot otny edvo 1.8 1o Androideivon faciopévo
naveo oe évo Linuxkernel. Tlapoia avtd vrdpyovv KAmoEeg OSPOPEG HE TNV
napadoctokn LinuXapyitektovikn, agod TeXVOAOYiEG TAV® OO TOV TLPHVO, OTMG 1
udeviou glibc, amovcialovv, kabiotdviog advvotn ™ ypion mapadootokdv Linux
epapuoymv.Eva amd ta mieovektiuata tov Androideivar 6Tl emitpémel G6TOLG
TPOYPOUUOTIOTEG VO ONUIOVPYOVV EPAPUOYES LE TL YAMOOW Tpoypappaticpovlava.Me
™ ypion tov AndroidSDK tpomomoteitor 0 TpOTOG GLYYPOPNG TPOYPAUUATOV HE TN
yplon g Javamopéyoviag emmAéwv duvatdmreg, ywpic vo Eepevysl amd TOV

Tapadoc1oKn Java.

APPLICATIONS

Phone Browser

APPLICATION FRAMEWORK

Activity Window Content View MNotification
Manager ETET [T Providers System Manager

Package Telephony Resource Location XMPP
Manager Manager Manager Manager Service

LIBRARIES ANDROID RUNTIME

Surface Media
Manager Framework

. Core
SQLite .
Q Libraries

OpenGL|ES FreeType WebkKit

LiNuUX KERNEL

Display Camera Bluetooth Flash Memory Binder (IPC)
Driver Driver Driver Driver Driver

UsB Keypad WiFi i Power
Driver Driver Driver Vers Management

Ewéva 1.8: AndroidSystemArchitecture



Av Kot Yoo TV ovamtuén eQaproydv ypnoylomoleital 1 Java, yio v eKTéAEoN TV
TpoypappaTomv dev ovpPaivetl o 610 kot pe to JavaVirtualMachine (JVM). Adym tov
6t o AndroidOS mpoopiletar yio kivntég ovokevég ko tables, ta omoia £xovv mo apyn
VITOAOYIOTIKY dvvaun kot Aryotepn RAM, 10 JVMOoev aviamokpivetor oe ovtég TIg
amotoels. [ Tov okomd avtd avoatyOnke po GAAN EIKOVIKY Unyovh Tov ovoudleton

DalvikVirtualMachine (DVM)[14].

Apxetd and to yapoaktnpiotikd Tov DVM 10 kdvel va etvar apkeTd S1opopetikd ond 1o
JVM. To DVM[15] dev petayrmtrifel Tov kddka katd T ektéleon yroti Oo xave tnv
ektéleon moAd apyn. To IVM petaylotriCel Tig kKAdoelg og .class apyeia, éva yio kabe
KAGoM, T0 0Toia apPYOTEPO CLUTEPIAAUPAVOVTOL GTO jarapyeio To omoio ekteAeitat. Xe
avtifeon o DVM kwdwonotel ta .class apyeia oe éva .dexapyeio, To omoio cvvhEtel
Oleg Tig KA doelg poll ko mwepthapPdvel OAeg TIg IMMAMOELS 0TAOEPOV HETAPANTOV Kot
TOV VIOYPOUPOV TV GLVOPTNGEDV HOVO pia Popd. Avtd odnyel 610 va dnpovpyeitan
éva apyeio pe 10 pod péyebog amd 10 cvvolkd péyebog twv .class apyeimv. To
dexopyeio poli pe O6Aeg tig PProbnkeg ka1 tovg mOpovg Tomobeto Wral GE Eva

apkapyeio, avticTotyo Tov jar.

1.4 X16y0c Avmhopoatikig Epyaciog

Ytox0¢ owtng ™ AmAopotikng Epyociog sivor m avdmtuoén o epoppoyns, yuo
Android kivntéc ovokevéc, mov Oa PBonddel ToVg TOVPICTEG GTIC TEPUYNOELS TOVG GE

APYOLOA0YIKOVS YDPOVG,.

Yvykekpyéva Oa mapovcstalel 6Tov xpnot Eva xaptn TG mEPLOYNG TOL Bal emoTEVTEL
(ot ovykekpévn mepinmtoon ywo v mepo § [doiio P Xto vydptn oavtd Oa
napovctalovtal ov onpeio OAa ta apyatoroyucd pvnueio kot yopot. Otav o ¥pnotg
EMALEEL €va amd OVTE TOTOVTOG TAV® TOV, TOTE B ToL TApovsLaleTal TO GVOUN TOV
x®Opov M pvnueiov pali pe po ovvto ) meptypaen. Tnv 01 dpa pe to TaTNUO TOV
kovumov “More” Bo pmopel vo d€l TEPIGGOTEPES TANPOPOPIEG YO TOV YDPO 7O VL
eméleCe. Oa divetan emiong M dvvatdTTO GTOV TOVPioTA Vo AAPEL 0 dNYies Yo TO TG

umopet vo mhel omd tov Eva ydpo otov AAA0 1 amd T Béon mov PpickeTart.
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‘Eva. dAAo onuovtikd pépog e epappoyng Oo eivar to AugmentedReality. Avtd
onpaivel 6ti, 6tav o ypnog Ppiocketar Kovtd o€ kdmola omd To onueio, o pmopet va
avoigel TNV KAUEPO TG CLOKEVNG TOL Kol Vo Ogl oL Ppicko viatl yup® TOv OVTE TOL
pvnueio. [Hotdviog tave o kKGmow omd avtd Bo pmo pel vo 8l 6T0 KATM HEPOS TNG
006vng tov (ol GOVIOUN TEPLYPOPN KOl TOTHGEL TAV® OTNV TEPypoen], Bo PAEmet

TEPIOCOTEPES TANPOPOPIEC.

1.5 Overview

Méypt thpa €xovpe dgt molo eivar 10 Bépa ¢ mapovoag AmAopatikng Epyaciog
KoODG Kot KATOw E160YMYIKA oTotyElo Tov apopovv to ['papkd Ymoloylotdv, T0
AugmentedReality kot to Android. Zmv cvvéyeia Ba dodue 6to Ke@AAalo 600 KATOEG
AugmentedReality BipAodnkeg yio Android kot KGmoleg EpoprOYES TTOV VIAPYOVV. LTO
KepdAaio 300 dovue Bépata oyedloaong OT®G TV Pon TO OEOOUEVOV Kol TNV
OPYITEKTOVIKN TNG EQOPUOYNG. XT0 Ke@AAowo 4 Oo dovue avaAvtikd tov TPOMO
VAOTOINOMG TG EQOPUOYNG KOl GTO KEPAAOLO 5 Bo TOPOVCIAGOVUE TO. OMOTEAEGLOTO

KOl T0, GOUTEPAGLLOTAL.
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Kepdlaro 2

Iponyovpevn Epyacia
2.1 ARB1AoOnkeg yio Android 12
2.2 AREgappoyég yio Android 13

2.1 AR BiphoOkeg yro Android

Wikitude

To Wikitudeeivor o ovAloyn amd epyadeion ta omoiot divovv v dvvatdtnta
AVATTUENG EQAPUOYDV EMAVENUEVNG TPAYLOTIKOTNTOG POCIGUEVEG GTNV YEWYPUPIKN
0éon 1 oV avayvopion ekovev. Eva amd to mAeovektnpuatd tov, gival 1 amiotta
™m¢ ypiong mov Paciletan o HTML5, CSSkon JavaScript. IIpoceépetor 1000 yio
avantoén oe Aertovpywkd Androidoco kar yuw 10S. Tlpoogépetal dwpedv Yoo TV
AVATTUEN UN EUTOPIKAOV EQOPUOYDV, EVM Y10 TNV OVATTLEN EUTOPIKAOV EPOPUOYDV

amorteiton 1 ayopd Ade106.

Vuforia
Ye avtibeon pe to Wikitudeto Vuforiasidikebetonr otic epoppoyég ot omoieg
ypnoponoovy ComputerVisionteyvoroyieg. [pocpépetar dmpedv yio Androidikor i0S

YL T XPNON TOV Y10 EUTOPIKOVS KO [T1] GKOTOVG.

ARToolKit
M BipfAodnin avowktod mmyoaiov kmdwa. Baciletor oty avayvodpion potifov kot

TNV OVOTAPAGTOCT TOVG 6€ Tplodidotate poviéla. Emmiéwv éxel v dvvatdtnta vo

12



avayvopilel v kivinon tov potifov kol vo Kwvel Tov HoVTEAO 10 L TPOPAAAETOL.
EnupénertmvavantuénepappoydveeSGIIRIX,  MicrosoftWindows, MacOSX,Linux-
basedsystems, Symbian, iPhone, Androidkor WindowsPhone.

Mixare
Eivon mpodypappor ovoiktov mnyaiov kdOka, T0 0Toio He PHEPIKES TPOTOTOGELS UTOPET
va evoopatodel otnv epapuoyn mov Bélovue. Xpnoponotel geo-locationtracking o

npocpépetar Yo Androidkat iOSepappoyéc.

ARLab
To ARLab eivon pia covita Aoyispkod ywo thv mapoyn ypiong AugmentedReality ce
eQapuoyéc katdAAnieg vy smartphones, desktopskar dideg mAatpopues.  Kopro

YOPOKTNPLOTIKO EIVOL 1] OVOYVOPLOT] OVTIKEWEV®V KOl EIKOVMV.

ARmMsk
Onwg kot o ARLab étot kar 1o ARmMskavayvopilel eikoveg kat aviikeipevo xopic ™
ypion potifov. Aapépovv 6to yeyovog OtL to ARMSK eivar mpodypappo avorkton

myaiov KOdKa Kot EMTPENEL TNV avantuén epapuoymv yio Androidevuokevés.

2.2 AR Egappoyécyra Android

Pocket Guide

To PocketGuide eivar po epappoyn mov kabo dnyei Tov TOVPIGTEG GE poL TOAN UE TN
xpron Nyxov (ewvng). Eivarl dtabéoyio yo 64 mepinov ydpeg maykoopiog. H epappoyn
avt evtomilel v tomoBesia tov ypnot pe GPS kot tov divel 0dnyieg yio t0 mOL
umopet va Ppet a&loféata oe o TOAN KoL TOV TPOTEIVEL EGTIOTOPIO. KO KAPETEPLEG TTOV
Bpiokovtat kovtd tov. Emiong o ypnomg pmopet va dnpiovpynoet €va Bivieo pe vikd
mov €xel poléyel KOTd TNV TEPMYNON TO L Kol Vo TO polpactel pe ¢@idovg. Ot
TANPOPOPieg KoL TO dedOpEVA TTOVL Ypeldletar n epopproyn dev Ppiokovror pali pe v
eQapUoyn Kot Yoo avtd amarteiton nypnon Wi-Fi. Tapéyetor 6pmg n dvvatdtra, o
YPNoTG Vo pmopel vo kotefdoel dmpedv to xaptn yuw Offlineypnon, wotdéco tov
TOVPLOTIKO 0010 Bo TTPEMEL VoL TOV AYOPAGEL Y10 VO UTOPEL VL TOV YPTGIULOTOMGEL

offline.
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Ewova 2.1: Ewkoveg amé screenshots mg epappoyiig PocketGuide oto GooglePlay

mTrip

Eivar puo offlineepappoyn mov Ponda tovg yproteg va opyavodcovy ta tafidio Tovg.
Tovg mapéyxelt mAnpoeopieg yoo pvnueio, €otiotdple, KaPeTEPleg Kot GAAa, poll pe
oxOMa Kol KPITkég, KobmG emiong kol T ®peg Asrrovpyiog tovg. Me v ypnon
AugmentedRealityn epappoyn deiyvel ta mo ko vvd onueior evolopépovtog poll pe

TANPOPOPIES OIS 1 ATOGTUGT) TOV ¥PNOTY OO QVTAL.
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Ewova 2.2: Ewkoveg amé screenshots mg epappoyiig mTrip oto GooglePlay

FieldTrip

ToFieldTripeivar piogpoppoyn oxedloopévol Yo 6GOVE TOVG OPEcEL Vo KAvouy POATES.
Elvar ¥wd oyedacpévn yioo smartphones. Tpéyel 610 mapaoknvio Kot 0ToV 0 ¥PHoTNG
TANGC1AGEL G€ KATOW0 onpeio evolapEpovtog 1 epappoyn to gwomnotel. O ypnog umopel

va emA&Eel Katnyopio Le onpueio Tov TOV EVOLLPEPOVY TEPIGCATEPO.
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Ewova 2.3: Ewkoveg amé screenshots g epappoyiig FieldTrip oto GooglePlay

TouristGuideforGreece

‘Evog tovpiotikdg odnyog vy v EAAGSa. Zvvovdler yopokInplotikd omd Tig
TPOTYOVLEVES EQAPUOYES, OIS TO VO, EVILEPADVEL TOV YPNOTH TOTE PPICKETOL KOVTIH GE
éva onuelo evolopEPOVTOG, va TaPEXEL TANPOPOPIES Y10 KATOW0 omd T [E TN XPNom

(QMVNG KoL VO, TPOTEIVEL E6TIOTOPLO, KATAGTHLLOTA KOl EEVOdoyEiaL.
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Agtiki

Ewova 2.4: Exkoveg amé screenshots mg epappoyiig TouristGuideforGreece eto GooglePlay

17



Kepdiarwo 3

Yyeoiaon E@appoync

3.1 Epyoieia 18

3.2 BipAoOnkeg 20

3.3 Amoutnoeig XuoTHHOTOG 22
3.3.1Anautnoelg Aoyiopkon 22
3.3.2 Anoutioelg YAko0 23

3.4XvotoTikd ZuoTNHOTOC 24

3.1 Epyaieia

Mo v viomoinon ToL TPOYPAUUATOS YPEWBOTNKE VO YPNOWOTOMC® Lo OUAd

epyarel®V TOGO Y10 TNV GLAAOYT TV SESOUEVMV OGO Kal Y10 TNV OVATTVLEN TOL KOSIKAL.

MobileAtlasCreator 1.9.10(MOBAC) [16]

Me avt ™ pkpn epoppoyn umopovue va wdpovpe to. maptiles mov ypealdpoote yo
mv xpnon tov xaptn offline. To poévo mov yperdletor va kavovpue givar va emAéEovpie
mv YN and 6mov Ba mapovpe ta maptiles, va emiéEovpe ta enineda peyébvvong ko
™ popen oty omoia Ba mpémet va to eEdyovpe. T ™V cLYKEKPUEVT] EQOPUOYY
ypnowonomoape ®¢ mnyn yw ta tilesto OpenStreetMapMapQuestkor e€dyape ta
maptilesce MBTiles wov givon puo SQLite Baon.
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OpenStreetMapExportTool [17]

Extog amd ta maptiles yo vo pmopei va Topovclactel 0 yiptge, TPETEL VA, EXOVLE Kot
To dedopéva TV SPOUMV ylo. Vo UTOPEL M €Qaproyn va divel kaTeLOOHVGEIS GTOVG
ypnotes. Ta dedopéva avtd ta Tpope omd v enionun ceiida tov OpenStreetMap
amd v emhoyn Export. 1o onueio awtd emdéyovpe 1o €idog tov yaptn (MapQuest),
T Oplo TOV YEPTN TOL PTOPOVV VoL 5000VV pe dV0 TPOTOVG, OVOVTOG CLYKEKPIUEV OPLaL
(mpémel va tavtilovtatl pe avtd mov @aivovtar 6to MOBAC katd v eoaywyn tov
maptiles) 1 emAéyovtog and Tov ¥apTn TV TEPLOYN OV BEAOVE. ATO TIC EMAOYES Yin
eCayoyn emiéyovpe OpenStreetMapXMLData. To apyeio avtd sivor éva XMLapyeio

TOV TEPLYPAPEL TOVG KOUPOVS Kol TIG GUVOEGELS HETAED TOVG.

OSMParser

Epyaieio avtd avoamtoybnke ota miaicw avtng e Aumlopatiking Epyoasiog yo v
eneepyacio twv OpenStreetMapXMLdedopévmv. H avantvén tov gpyaieiov avtov
opeileton oto 0Tl givon pa emefepyacio | omoio pmopel va yivel o gopd povo
avegapTnNTo TG EKTEAEONG TNG EPAPUOYNG. Me TOV TPOTO OVTO UELOVETOL 1 ENEEEPYOTTOL
OV TPEMEL VO KAVEL 1] €QOpUOYN Kot yivetot o ypryopn. H viomoinon tov epyadeiov

Ba Tapovclactel oto endpevo kepdrato (Kepdiato 4: Yromoinon Epappoyng).

Latitude and Longitude of a Point [18]

Avto 10 gpyodeio givar éva SOIKTLOKOG YDPOG, OOV O YPNOTIG TOTOVINS TAVE® GTO
xGptn tomobetei markers to omoia Tov dgiyvouv TN Béom tov o€ €éva ochoTnUA
YEQYPOPIKMOV GUVIETAYUEVOV. ZVYKEKPYEVO YPTCUOTOEL TO YE@YPOPIKO UNKOG KO

TAATOC.

ElevationFinder [19]
OnwgkorroLatitudeandLongitudeofaPointétoucortoElevationFindereivaiévogdiaductvok
OGxdpog. Agttovpyel pe Tov 1010 akpPdg TPOTOo, e T SPOPE OTL E0M TOUPVOVLE TO

VYOUETPO.
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Eclipse [20]

To Eclipse eivar éva  olokAnpopévo  mepBAAAOV  aVATTUENG  EQUPLOYDV
(Integrateddevelopmentenvironment - IDE). Avtd to mepiBaiiov Oa ypnoyomomoovpe
Yo vo Yyphyoope tov Kdika g epapproyns. I'a va pmopel toEclipse va avayvopicet
ot ypagpov kmdwka Androidba mpénel va eykatactadei to avtiotoyo plug-in. Avto Oa
emtpéyel oty deman tov Eclipse va tpomonmombel dote va xpnoILOTOGOVUE TaL

gpyaieio tov Android.

AndroidSDK[21]

To AndroidSDK mapéyet tig PifioOnkeg kot ta epyoleia yio tnv avantoén, v SoKIun
Ko v amoceoipudtoon Android epappoydv. H eykatdotaon tov yivetor Eeympiotd
amd v eykatdotacn tov Eclipse kot 1 ohvdeon tovg yiverar péco tov plug-inmov
eykataotaivetatotoEclipse. H Googlediver v dvvatdtnta ¢ eykatdotaong OAmv
Tov  omowtovpevo  gpyadeiov  (EclipseandADTplug-in,  AndroidSDKTools,
AndroidPlatform-tools, thelatestAndroidplatform,
thelatestAndroidsystemimagefortheemulator)cov éva dépa ympic Tepetaipm puOuicels.

3.2 BiphioOnkeg

osmdroid-android-3.0.8 kmslf4j-android-1.5.8 [22, 23]

H BProdnkn osmdroideivor pio dmopeav Piiodnkn mov avikabiotd oyeddv mAnpms
mv KAdon MapView mov mpoceépetar amd to Android SDK. H Biprobrkn sif4)
(Simple Logging Facade for Java) eivar po fondntikn Bipriodnkn y va umopei vo
ypnoponombei n osmdroid.

JGraphTJDK 1.6 [24]
Eivor o dwpedv PifAodnkn yio v yAdoca mpoypoppatiopol Javallpoceépet
vAomoinomn katevBouvopevov kot un ypdoov pali pe adydopiBpovg mov oyetilo veon pe

ypdopo. H ypron tov eivan amdn yati to povo mov amarteitor ivatl n dnpovpyio tov
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YPAPOUL e pia EVTOAN], 1] TPOoHNKN TV KOUPOV Kot akoAoVBmg Tov akpmv. [Tdve oto
Ypépo ovtd pumopovpe va TPEEOVUE TPO-LAOTOMUEVEG GUVOPTHGELS Yo, TNV €VPESN

LLOVOTOTLOV.

WikitudeSDK 2.0 [26]

ToWikitudegivor n  Piprodnkn  mov  emdéope Yo v vAomoinom  TOv
AugmentedRealityxoppoatiov ™me gpoppoynis. Onmg avoaeépbnke kot 7o Tave oTo
mAaiclo Tng JavaopykomoloOUe T0 «kOGHO» He To. onueio evolpépovtog. 'Exovtag
onuovpynoel tov  k6cpo TV onueiwv, pe v ypnon HTML, CSSko
JavaScriptpop@onotodpe oo onueic pog Kol TNV EUEAVIOT TO \§ KOl TOVG Oivo WE

WO0TNTES, OTMOG TO VO, LTOPOVLLE VAL T EMAEEOVLLE.

bl

er com/your-file.html

Ewoéva 3.1: Tpémog Aevrovpyiog Wikitude
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6.3 Amaitiogig ZueTHaTog

6.3.1 Anrorm)oeic Aoytopikov

Katd v dnuovpyia g epoappoyng mpémet va emhééovpe v ékdoon tov Androidyia

t0 omoio mpoopiletan n epappoyn. I'ia Tov Adyo avtd £ytve pa chvIouNn €pevva Yio TNV

ékdoomn tov Android mov ivaieykoteoTnuéVo 6 KIvnTéG GLOoKELEG Ko tablet. Me Baon

TG TeAevTaieg peAétec Ko otatiotikég and tnv Google, 6mwg paivetat yio oty €KOVOL

3.2, t0 peyahdtepo pépog to katéyel 1 €kdoomn 2.3 Gingerbread pe mocootd 38% ko

axoAovBovv ot ekdocelg 4.0 IceCreamSandwich pe mocootd 27% won 4.1 JellyBeanpe

1060010 26%. o 10 Ady0 avtd cav ékdoon Androidywo thv gpoppoyn emiéEapie to

23 'Eva GAAo mleovéktnuo o v pog Oivetan eivar OtL 1 gpappoyn Bo umopet va

eykataotabel oe OAeg TIC cvokevég pe €kdoon Android 2.3 kot dve yopic Kopd

TPOTOTOINGN.

1.6

Donut 4
21 Eclair
22 Froyo 8
23- Gingerbread 9
232
gl ale 10
237
3.2 Honeycomb 13
403- Ice Cream 15
404 Sandwich
41x Jelly Bean 16
42x 17

0.1%

lce Cream Sandwich

1.7%
3.7%
0.1%

38.4%

0.1%
27.5%

26.1%
2.3%

Data collected during & 14-day period ending on May 1, 2013.
Any versions with less than 0.1% distribution are not shown.

Honeycomby=—

Jelly Bean

~— Eclair

— Froyo

e ———— inoer a0
Gingerbread

Ewéva 3.2: Xratiotiki avdlvon tov ekdocewv Android ov ypnoiponoodviol 6 6VGKEVEG
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3.3.2 Arortioglg YAkov

Mo v coom Kot koA Agttovpyia g epapuoyns Ba mpémet va AdPovpe veoyn pog
KAmOlEg OMOUTAOES LDAMKOD 7OV TPEMEL VO, IKOVOTOOUVTOL. AVTEG Ol OMOUTHGELS
oyetiCovtal pe TV YOPNTIKOTNTA TOV TPENEL Vo dlateel Yoo TNV €QAPLOYN KoL TOWS

a1t pec mov TPEMEL vaL S100ETEL 1| GLGKELN.

Mo v yopntikoémto anotteitor eAedBepog xdpog otV cvuckevn 10 eAdyioto 31MB,
eved Oa mpémel vo vapyel ko poe SDCardyo v amofnkevon tov maptiles. o ta

tilesotnv SDCardamattobvton tepimov 30MB.

Ao v TAEVpd TV aoONTpwV, N cuokevn Ba TPEmEL va SLBETEL YUPOOKOTIO KOt
emroyuvoldpetpo. To yvpooskdmio givar o aucsOntpog mov avayvopilet av 1 KAUEP TG
OLOKELNG Ogiyvel mPog Ta MOV, KAtw, O0e&ld M apiotepd. To emTOYLVOIOUETPO
avayvopilel moco ypnyopa kiveitor m KApepa. Av amd T GLOKELY AMOVCALEL TO
YVPOoKOTIO TOTE TaL onpeia dgv Ba petakvovvtal amd TV 006vn eKTOG Kot oV 1 KAUEPQL
aAralel amotopa kivnon 6mov Bo aviyvevetal amd TO EMTOYLVOIOUETPO. To TPp®TO
népog ™G epappoyng Ba Astrtovpyel kavovikd ywti givar oveEdpmto omd ovtd TO

KOUUATL.

Kot yo ta 600 pépn amarteitor 6mmg n cvokevn d1a0ételt GPS kot givot evepyomompévo

o€ OAN TNV SLIPKELD T G EQAPUOYNG.
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3.4 LvoTtoTiKd ZueTpaTog

‘E€odo  Eicodoc

Ewoéva 3.3: Poéc Asdopévov kot KMjosig tov Activities

¥t ewdva tov 3.3 @oaivetal SoypopoTKd To Sdpopa LEPT TG EPOPLOYNG. Me pmie
YPOUO avomaplotovvTol to activities g epapuoyng, onA. ot didpopeg 006veg mov
umopet va 9l 0 ¥pNoTNG. Me KOKKIVO Kot TPAGIVO YPMLO OVOTOPIGTOVVTOL T opyEia
OV YPNOCIULOTOVVTAL GTNV EQOPUOYN Kol gite dfvovv dedopéva gite mPoceEpoLY
Kanoteg Aertovpyie. Ta dakekoppéva PEAN omd kdmoo apyeio o€ Kamowo activity
delyvouv pon dedopévav, evd amd €va activity ce éva GAAo deiyvouv KAfon 1

emoTpoPn o€ autd To activity pe v petapopd dedouévov. To cvveyn PéAn
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AVTITPOCOREVOVY OMAEC KANGEG 1 emMoTpoéc o€ activity. Ta moptokaAi Péin

ONA®VoOVV Ta onpeio amd 0oV pmopel va EEKIVIAGEL KO VAL TEAELOGEL 1] EPAPLLOYT.

Yvykekpéva, N epappoyn Eexwva pe to MapActivity. Onmg mopovoidletor otnv
ewova 3.3, og avtd to activitymaipvoope dedopéva amd tpio apyeia. To mpdTo apyeio
(MBTiles)sivat to apyeio pe ta tilesyio tv dnuovpyia tov yaptn. Ta dAla dbo apyeio
(Nodeskar Links) ypnoyomotovvtal yio TV Snpiovpyios Tov ypapov yio Tic S1dpopéc.
Y10 apyeio Nodeseivar amoOnikevpuévor 6Aot ot koufot tov ypdoov pali pe To
YE@YPOUPIKO TAGTOG Kol YE@YPOPIKO UNKOG TOVG otV HopoN
<nodeid><space><latitude><space><longitude>, w.x. 06192001 35.14469 33.411499.
Y10 apyeio Linkseivor amoOnkevpéveg OAEG 01 OKUEG TOV YPAPOL TTOV AVOTOPLGTOVVTOL
ue Cevydpla KOUPV 01 0TOI0L AVAKOVY GTNV OKUNUE TV popen <nodeid><nodeid>,
n.y. 1887912610 1887912560.

Ortav o ypiotg Ppioketor oto MapActivity kot éxel emAééel vo Tov ddoovpE 0dNYieS
YL TO TOG UMOPEL va. pThoel og éva pépo ¢ tOte Kaheitor to DirectionsActivity. To
activityootd dev maipvel dedopéva g €ico . QotdG0, aPov 0 ¥pNoTng EMAEEEL 0md
To10 HEPOG oe oo BEAEL va AdPetl oonyieg, To DirectionsActivity teppartilet ko otédvel

micm oto MapActivitytv entloyr tov yprio.

[Matdvtog and to pevov v emhoyn ARView oto MapActivity tote yiverar kKAon oto
ARBrowserActivity.Erewdy o yépmg wor to AugmentedRealityeivar evieldg
ave&dpmta o éva amd to GAAo, oUTE Kot TV KANon tov ARBrowserActivity, obte

Kot Vv emtotpon oo MapActivityéyovpe avtolioyn 0ed0UEVOV.

Me v kAnon tov ARBrowserActivity dnuovpyeital kot o emovénpévog Koopog. Ta
mv  dnuovpyic tov kOécpov avtov, 1o ARBrowserActivity ypnowomnotei o
ARWOrldHTML apyeio 7y va mopousidost v Semapn tov ypiot mdve amd v
eova oV AQUPAVEL OO TV KAPEPA TNG GLOKELNG TOV. APOV £YOVUE ETOYLAGEL TOL
dgdopéva Yy To  onuelo  evolo@EPoOvTog  TOL  MEPVOLUE  OTO  opyeio
ARControlJavaScriptmov avolopufavel va Tapovcldcel ta oneio oty 006vn Kot va to
dwayeprotel avarloya pe TS emhoyég tov ypnotn. To JavaScriptapyeio evnuepdvel

otoyeic tov ARWOrldHTML apygiov yio thv mopovsiaon KAToimv TANpoPopLdY Yo
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10 onueio mov eméde€e o ypnog 1 evnuepdvel o ARBrowserActivity yio mo onpeio
Bélel va del TEPIGGATEPEG TANPOPOPIEC O YPNOTNG, SVOVTIOG TOL TNV TOLTOTNTO TOV

onueiov.

Ortav Bpokopacte oto MapActivity 1 oto ARBrowserActivity umopovpe va dgi&ovpe
TEPIOCOTEPEG MANPOPOPIEG GTOV YPNOTNH Yo KATOO oOnpeio evolPEPOVTOS OV
embopuel. Avtd yivetonw pe v kAnfon tov PoiDetailsActivitykot divovtag tov o¢
dedopéva €166 LV TV TtawTdTTe Tov onueion Ilatdvtag 1o kKovuni BACK ywo va
eVYyovpe and To activity, tote emotpéPpovpe 6to activityamd to omoio £ywve 1 KA oM TOL

PoiDetailsActivit.
Mo v €€0d0 amd TV epapuroyn o xpnotng tpénet vo. Bpicketar oto MapActivity. Avtd

ovpPaivel yuati to MapActivity givar to kouPikd onpeio amd 6mov yivetar M KARoN

oOAmV TV GAA®V activities.
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4.1 OSMParser

Y10 kepdaiowo 3 tuqua 3.1 pinoape yuo 1o epyareioOSMParser. To epyoieio avtd
OmmG avapépbnke Kot Mo TV avartHydnke ota mAaiclo ovTHG TG AMA®UOTIKNAG
Epyoaciog. Zkomdg tov eivar m emefepyacio tov apyeiov OpenStreetMapXMLData

apyeiov. o v vAomoinon tov ypnowonomoape tov XMLParserrov mpoceépetl 1

Java.

To mp®dTO TPAyHa TOV YPEWACTNKE VO KAVOVUE Elvar var S1LLIOVPYNCOVUE Lot KAGOT| e

TPoKaBoPIGUEVES EVTOAEG Yo TNV KAom Tov Parsermov tpononomoape. To apyeio mov
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Oo enefepyactovpe emdé€ape va OIvETOl ®G TOPAUETPOG MOTE VO, UTOPEl va
ypnoyomomOei ko peEAAOVTIKG Yo TvemeEepyacio Kot GAALOV TETolmv apyeimv. Avtdg

0 KOJdKOG pog Edmoe To apyeio Main.java.

Mo va eneepyactodpe to dedopéva pog dnpovpynocape v kidon OsmParser cto
avtiotolyo java opyeio Kol VAOTOUGOUE TIS OQNPNUEVEC GUVOPTNGES TOL
npokabopicpévov Parser. Ot cuvaptoelg mov viomomoape givor 1 startDocument, 1

endDocument, 1 startElement kot 1 endElement.

startDocument

Ymv ovvaptnon startDocument avayvopilovpe o611 éxer ekvhoel to apyeio mov
Bélovpe va emeepyaoctovpe. Etvar n mpdtn ocvvdptnon mov o koieotel kot ovtd
KAvoupe gival va apyikorotmcovpuedvo BufferedWritersya tnv dnuovpyio tov apyeiov

Nodes.txtxon Links.txt.

startElement

Axolovbwg Oo kaAeitor M ovvaptnon startElement poig avayvopicoope 6t Exel
Eexivnoel éva Xmlotoyeio (m.x. <node>)kor Oa axoAovbeitar omd Vv cvvdptnon
endElement poiig avayvopicovue 6Tt €xet tekeidoet Eva Xmlotoryeio (w.y. </node>). H
oelpd KAMoewv Tov 000 cuvapTcE®V 0ev aKko ovbel mavta avtd to potifo yuoti

£YOVLLE GTOLYELD TTOV OTO GMLLN TOVS £XOVV GALN oToyeia (1T.y. <way><node/></way>).

startElement

Y1 ovvaptnon startElement poig avayvopicovpe éva ototryeio node tote TEPVOLLE
amd To yopoktnpiotnke tov 1o id, to lat kou to lon kot To ypdpovue anevbeiog oto
apyeio Nodes.txt. T v mepintoon tov oToLEioL Wayypeldaletal Vo KOAVOLUE
neplocdtepn emeEepyacio. To otoyeio wayéyel oto copa tov pio Aioto amd Ko HBovg
TOV TO AOTEAOVV Kol pa Alota oo tags mov dnAdvouy 1o €100¢ Tov dpopov. And avtd
To tagsypealopacte poévo avtd mov dnAcdvovy to wayeival dpopog (highway)kor av
gtvor povodpopog (oneway).Ot evépyeleg OV KAVOULLLE Y10 dVTO TO GTotXEin Elval HOAG
Bpolpe T opyn TO L oTOYKEIOL WAYVO ONUIOVPYOVUE WO TPOCOPIVY] Alota mov Oa
amoOnkevel Toug KOUPoLg Kot BETovpe o petafAntr ico pe truemov onpaivel Ot et

Eexvnoel éva .ototyeio way. Otav Bpodpe 1o otoyeio nd, dnA. koéppo, tonobeTode TO
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idtov omVv mpocwpwvn Aiota. Otov avayvopicovpe to otoyeio tageléyyovpe ™
petafAnt mov pow Aéel av enefepyaldpoote To Waykol ov val TOTE EAEYYOLUE oV

Bprkape onewayn highway kot evnuepdvoopie Tig avaloyeg LeTaANTEC.

endElement

1t ovvaptmon endElement pog evolopépel povo mOTE TELEIOVEL TO GTOlXEIO Way. Xe
QLT TNV TEPITTOON OV £YOVUE avayvmpicel 0Tt T0 oTotyeio way amotelel éva OpoOLo
(highway), téte amobnkevovpe o€ pio teAkn Aiota tovg kOpPovg avd Cevydpa. Xt
Mota amofnkedovior T Cgvydplo pdvo pio eopd Kot pe v avtiBem eopd AOY® Tov
OtL ot dpopot givar dumAng katevbuvonc. Avtd Oa pog Pondncest apyodTEPO Yoo Vo
dnuovpynoovpe éva katevbuvopevo ypdoo. Ta Cevydpila dev amodnkevovtor and tnv
avtifetn @opd pdévo Otav o OpoUoc eivar povodpopoc (oneway). Xto TEAOC NG

ouvaptnong undeviovpe 6Aeg TG LETAPANTEG TOV XPNCLOTOU|GULLE.

endDocument
Téhoc, ot ocvvaptnon endDocument mov kaAeitoar 6t0 TEAOC TOV emeEepyalOpHeEVOL
apyeiov, KAeivel ta apyeio Nodes.txtiar Links.txt apod mpdta amodnkedoel ™ teAKN

AMoto pe T1g akpég oto apyeio Links.txt.

Me v ektédeon tov gpyoreion OSMParser éyovpe wg €000 6v0 apyeio (Nodes.txtron

Links.txt).

4.2 Xaptg

Meydho HéEPOG TG EQPOPUOYNG OMOTEAEL TO KOUUATL TOV XAPTN OV YPECCTNKE KOl TO

nePLOcOTEPO XPOVO Yoo vo. vAomomBel. o v vAomoinon tov pEPOLE TO L YAPTN

amotovvTot To €ENg apyeiaL:

MapActivity.java, MBTileProvider.java*
DirectionsActivity.java, MBTileSource.java*
PoiDetailsActivity.java, PointData.java
BoundedMapView.java* Nodes.txt
EdgeData.java Links.txt
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MBTileModuleProvider.java* Map.mbtiles

*Note: o1 kKhdoelg avtég eival pépog evog opensourcetutorial [27,28]

4.2.1 Anpuovpyia MapView

[Noa mv dnuovpyio 0L YAPTN HOVO YPNOOTOMCAUE EAAYIOTEG YPOUUES KOO
kodwa. H dwdwacio g dnpovpyiag tov ybptn eivar otabepn Kot 10 pHOvo mov
ypewdotnke va kabopicovpe Ntov to povormdtt yuwo totiles kar ov tpitn ko térapt
nopauetpor oty ovvaptnon XYTileSource(). To povormdtt ywo ta tiles mpémer va
detyver oty kdpta SD. T va BeParwbBovue 611 to apyeio Ppicketor dvtog otn KaptTa
EAEYYOVUE pE TNV GLVAPTNOT eXIStS av vrdpyel. Xe mepintmon mov dev vrapyet (1.
TPAOTN POPA TOL TPEYEL N EPOPLOYT) TO HETOPEPOVLE KOL PETA TO YpNoyomoovpe. Ot
tpitn Ko téroptn mapdpetpor wov kKobopilovpe otn ocvvaptmon XY TileSource()
AVTITPOCOTEVOVV TO UIKPOTEPO KOl LEYOAVTEPO EMIMESO PEYEOVVONC TOV EMTPEMETOL VAL

£XeL 0 YOPTNG.

Méypt avtd 10 onueio Egovpe éva GTATIKO XEPTN TOV OEV KIVEITAL OVTE YPNOIUEVEL GE
kati. o va tov OMco me mePLGGOTEPN AecltovpyIKOTNTO. Anpiovpyodue éva
mapcontrolleryio va. pmopodue vo dayepilopacte to yapt ko Eva locationlistener
nov Oa avakaAvmtel T B€on tov xpnotn. Balovue to locationlistener va evnuepdvetan
pe ) 0éom tov ypNnotn Kabe devTeEPOAENTO. X1 cLVEXELN TPOGHETovLE Gy éva onueio
™ 0éom TOL YPNOTN GTO YAPTN Kol KEVIPAPOLUE TO YAPTN O€ Vo TPOKAOBOPIGLEVO

onueio pe éva mpokabopiopévo eninedo peyéduvong

4.2.2Xnpeia Evowagépovtog

"Exovtag dnpovpynoet .£va aAMAETIOPACTIKO YApTN TOL delyvel T BEom ToV YpnoT
etvar opa va mpocBécovpe to onueion evolaeépovto ¢ o va pmopel o ypnomm va
EMAEYEL AVTA TO oNUEin DOTE Vo PAETEL KATTOLEC TANPOPOPIES TPOEKTEIVALE TNV KAGOT
ItemizedlconOverlay andé tv Piprodnkn Osmdroid kot etidope v KAdon
OverlayMarker.Atvovpe otnv kAdomn éva mivako pe OAo To GTOYEI TOV ONUEIOV TOL

ypewdlovral cav Overlayltemavtikeipeva, to omoion meptlapfdavoovv ) 0éon tov KAbe
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onpeiov, Tov Titho Kot po cHvtoun meptypaet. [ va Tapovcldcovie 6To ¥pNoT TIg
TANpoPopiec vAomolovue ™ cvvaptnon onSingleTapUpHelper n omoia dnpuovpyei éva
napdabvpo dSardyov (AlterDialog) pe titho 10 6voua tov onueiov, TEPEXOUEVO TN
ovvtoun meprypaen kKot £va kovurni MORE. Otav o ypiomg matmoet 1o kovuni MORE
kaieiton o PoiDetailsActivity. T va kataddfer to activityyio mo onpeio 0éhovpe
TEPIOCOTEPEG TANPOPOPIES TEPVALE TNV TOVTOTNTO TOV SNUEiOV (TOV TiTAO TOV), UE TN

¥p1on ¢ kAaong Intentkat Tig cuvaptnong putextra.

Mo va gpeaviotodv To onpeia Tdveo oto xaptn keAovue ™ cuvaptnon addPoi. Evbovn
™G cuvaptnong givar va dnuovpyncetl 6Aa to onueia evolapépoviog g Overlayltem,
va 1o faAel o€ éva mivaka Kot va dnpovpynoet Eva avtikeipevo OverlayMarkerpe tov
TpOémO oV meprypayape mo wiveo. Otav €xer onpovpynbei to OverlayMarker

AVTIKEIIEVO TO TPOoGOEToLE GTO XAPTN.

4.2.3 Oonyieg amwd onueio o€ onpeio

‘Eva dAAo ototyeio mov €xel to Ko pudtt Tov xaptn €ivar n dvvardTTa Vo pmopel vo
kaBodnynoetr 1o ypnotn amd €vo onueio oe éva dAlo PBpiokoviag to mO oGLVTO |0
povomartt kot epgoavitovtag 1o oto xdpt. Edd givar to onpeio dmov ypnoylomotovpe to
ypdoo (koatevBuvopevo pe PBapmn). O ypdoog apywomotleitar Kot yepiletar amd Tig
ovvoptioelg addVerticeskor addEdges. IMapdAinio pe ) xpron tov ypdeov yiveton
xpnon 6vo Pondntikdv Motdv pointskor edges.Xkomdg Tovg givol va Kpotohv KOOl

dedopéva Yo Toug KOUPOVS Kot TIG AKUES TOV OEV UTOPOVILE VO EXOVLE GTO YPAPO.

H Alota pointskpoatdel avtikeipevo tomov PointData. v «idon PointData kpatdpe

amAdg TV TowtdTTe TOL KOUPOoL pali pe T Yewypapikn Tov Béo.

H Alota edges kpatdel avtikeipevo tomov EdgesData. H kAdonEdgesDatagivar mio
obvben amd v PointData. Ta dedopéva mov Kpatdel ival ot TAVTOTNTES TOV 000
KOUP®V OV amoTEAOHV TV OKLY, KoL TIG TAPOUETPOVS TTOL pag divouv v gvbeia mov
aVNKEL M oKUN. Xvykekpipévo maipvoope v e&iowon evbelag d0o onueiov Kot
eépvovpe oty po ppn ay +Py +y = 0. Amd v ewdva 4. 1tapatnpodpe 6t HoVo 0

OLVTEAECTNG TOL ) Kot M METOPANT] vy oAAdlo w pe Pdon TG GLVIETAYUEVEG TV
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onueiov evod o cuvteleotng tov P mapapével otabepds (-1). Qg cvvéreia ta dedopéva
¢ e&iomong mov Kkpatdpe €ival 0 CLUVTEAESTNG TOL § Kol 1 UETAPANTH Yy Ol Omoieg

vroAoyifovton Katd TNV ONUIOVPYIO TOV OVTIKEWEVOU.

Yy _LIJI _ X_X1 o Wz_‘uz X _w+[q}1_'~|}2—% -])‘ﬁ -0
Y, — Xo — Xi Xo — X Xo — Xi

Ewéva 4.1: EEicmon gv0&iog 6V0 onueiov

addVertices

H ovvaptnon addVerticesdwopaler to apyeio Nodes.txtkor mpocsbéter v tawtdTTaL
TOV KOUPOV KE TIC YEOYPAPIKEG TOVG GUVTETAYUEVEG GTOV Tivaka POINts kot 6to YpaQo
ue t ovvaptnon addVertex tov ypapov tpochitel oe avTOV TOV KOUPO. LTO TEAOG TNG
ovvaptnong mpooBétovpe akopa éva kOpPo pe tavtdétrTa mylocation o omoiog

avamoplotd ) BEon Tov ¥pNoTN GTO YPAPO.

addEdges

H ovvaptnon addEdges dapalet to apyegio Links.txt. kat yio ka0 {evydpt kOppov mov
dwPadet, dMnuovpyel pa akp pe Tig 000 TaTOHTNTEG Kot BETEL G TO PAPOS TNG OKUNG
™MV YE®YPAQIKY andotact towv 6vo onueiov. H andotaon twv onueiov vroioyiletan
a6 v Haversineformula 6mog gaivetoar oty gwcova 4.2. AkoAovBwg vroroyilovtot ot
HETAPANTEG o Ko ¥ Ko TpooTibeTo | axpn otov wivako edges.

Alat = lat; — lat,

Along = long, — long,
a = sin?(Alat/2) + cos(lat; ). cos(lat,). sin? (Along/2)

¢ = 2atan2[ya, /(1 — a)]

then
d = Rc.

Ewéva 4.2: Haversineformula
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Evpeon kovtivotepov povomation

Otav o ypnotmg €xer dmoel to onueio ywo to omoio OAher va mapel 0dmMyieg
ypnoonoovue ™ cvvaptnon addPath yuo vo vroloyicovpe T0 KOVTIVOTEPO LOVOTTATL
Kol vo. TO €peavicovpe oto yaptn. YTmapyovv O00 TEPUWITMOOELS TOL TPEMEL Vol
eréyCoope. Av Oéher va mder amd v tomoBecia mov Ppioketar M amd Eva
npokabopiopévo onpeio. Av emréEel mpokabopiopéva onpeia tdte omAd Tov aAyopOpo
Dijkstra kot a@ol pog emoTpéyel TNV S1dPOuT| TN OEiYVOLUE GTO YAPTN LE TN YPion
wog petafAntmg tomov Path.

Xmv mepintoon mov o ypnomg embvpel vo AdPet odnyieg amd v tomobecio To v
npénel va ehéyéovpe Tpig meputtdoelg. H mpodm) av 10 GPSéyer o 6éon yuo tov
YpNoTN. Ze mepintwon mo v dev €xel gupovilel to KoT@AAnAo unvopo. H devtepn
nepintwon gival av o ypnomg eivar péca otnv opaty meployn tov yxaptn. [, ot
nepintwon mov dev givan eppavifetor avtiotoryo pqvoua. Av Kopd omd tig 600 TpdTeg

TEPIMTAOGELG 10YVOVV TOTE UTOPOVLLE VO TPOYWPTGOVLE VO, VTOAOYIGOVLE TO LOVOTUTL.

To mpdto Prpa mov kdvovpe etvar va evnuep®oovpe T BE6M TOL ¥PNOTN GTOV TIVOKAL
points. Bpiokovpe tov k6ppo pe v tavtdétnta mylocation kot Oétovpe t0 ye@ypopikod

LUNKOG Kot TAATOG e anTd mov Taipvoupe and to locationmanager.

211 GLVEXELDL YOXVOVUE GTO YPAQPO Vo SOVUE OV VIAPYOVV OKUEG TTOL £VaL OO TO g
KOpuPovg €xet tavtotnto. mylocation. Av Ppodue Tovg aPapoVUE Yol VO EIGAYOVLE

apyoTEPO KALVOVPYLOUC.

Mo va Bpodpe 10 Ko VIvOTEPO HOVOTATL OO TOV XPNOTN TPEMEL 0 KO UBOG TOV ¥PNOTN
va evobel pe tov vrdéAoumo Ypapo péco akpmv. Ot akpés avtég gival mdvta 600 Kot
£xouv m¢ KO PBovg Toug T BEom TOov YPNOTN Kol TOVS KOUPOVG TG TO KOVIVIG OKUNG

npog T 0éom Tov YproTN.

Tnv mo xovtiv axun Ba T Ppotue pe 10 dcyicovpe OAEG TIG OKUEG TO L YPAPO V
Bpiokovtag v amdcTaoN TOVG He TV TomoBesia Tov ypnot. [a Tov vroAoyioud g
AmOCTOCT B0 TPEMEL VO OVTIKATOGTICOVLE TN LETAPANTY X LE TO YE®YPAPIKO UNKOGC, TN

LETAPANT Y LE TO YEMYPAPIKO TAATOC, Kol TIC LETAPANTES a, B Kot y 1e TIg HETUPANTEG
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™m¢ eybeiog mov maipvovpe yio kébe axu and tov wivoko edgesonv eficmon g

gwovag 4.3.

o |AX, + BY, +T]|
JA? 1+ B?

Ewovo 4.3: Andotacn enpueiov anod svbeio

[Tpéner va AdPoovpe vrdyn 6t o1 akpég ivor evBhypappo TURHATO pe apyn Kot TEAOG.
Av ko1 0 o v THTOG Y10 TOV VIOAOYIGUO TNG AMOGTAONG LG TTEL OTL Vol oNuUEio
gtvat o KovTd oTNV aKUNOVTO Oev 1oYVEL KaTd avaykn.Ztv ewova 4.4PAEmovpe pio
této10 mepintwon. O Tomog g ekovog 4.3 Ba pog el 6Tt Ta onpeia @ ko @’ Egovv TV

010 ATOGTACT EVA GTNV TPAYUATIKOTNTA TO GNElo @ dgv givat.

a

Ewéva 4.4: Akpifero omdéotacng onueiov gvleiog
Mo va amopvyovpe avtd 1o Adbog mpénet va Ppovue 1o onueio K. To onueiov dni. 0

Kk@Oetog amd to onueio atéuver v evbeia av 1o onueio K Ppioketan move oto

eVOVYPOUIO TUNA TNG AKUNG TOTE dEYOUOOTE TV OTOGTOON.

A2 =—1

Ewéva 4.5: Khiceig ka0eTtov gvferdv
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Ba YPNOWOTOGOVLLE TO TUTO TNG EKOVAG 4.5 Yo va Bpovpe v khion g evbeiag ak.
H «Aion g akung eivar o ouvvtedeotig 10 vY. Ao VU fpovpe v khion akK
ypnowomowve v e&icmon g evbeiag oy +py +y = 0 kot To onueio ayio va Ppodpe
™ petafint) y. €tor épovpe Pper ko v e&iowon tgevbeiog aK. H Adon tov

OLGTHATOG TV 0V0 guBeldy Ba pag ddaoet To onueio K.

s

X(t) = X, + Xy -Xp)

0T R _1 y(H) = Yo Tty -Yo)

Ewovo 4.6: E&icwon gvbsiog

H e&iowon g ewdvog 4 6 vmoroyilel Tig cvvtetaypéveg evog onueiovPotav €xovpe
dvo onueia g evbeiag. O cvvreleotng tetvan pkpodtepog amd 0 av to onueio Peivar
npwv to onueio PO g evbeiag, 0 av sivon to onueio PO, xopaiveton peta&d Okor 1 av 10
onueio Petvor petald towv ovo onueiov g evbeiog, 1 av givar 1o onueio P1 xon

peyoAvtepo amd 1 av etvon petd to onpeio P1.

Avtd pmopoOUE Vo TO YPNOUOTOMGOVUE Yo Vo 00 (ue av 1o tywr To ¥ Kot ¥ TOV
onueiov Ketvar peta&d tov 0 kot 1. Av to K givon peta&d tov Oxon 1 kou ) andotaon
etvar pukpdtepn omd TV TPOMYOUUEVN TOTE €X0 We PPel [ol MO KOVTIVI KUY Kot

KPOTALE TOVG KOUBOVG TTOL TNV ATOTEAOVV.

MoMG Bpovue TV TO KOVTIVI aKU TOTE ONUIOVPYOVUE dVO KOVOVPYIEG OKUES LLE T
Béon Ttov YPNOTN HE TO VIdI0 TPOMO TOL OVOPEPUUE TO TPWV. LT GCLVEYELL
xpnoponoove Tov adyopifuo Dijkstra yio va Bpodpe 1o povomdtt kot va to dei&ovpie

GTO YOPTN.
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4.2.4 M£00odor rEyyov

Ymv vAomoinomn To VL XApTN NTav omoapaitnn 1 onuovpyic pebd @v mov Ha
dtopaMiav 6Tl 6T GLOKELT VILAPYEL evepyn M xpnon Tov GPS. T va pmopécovpe va
BeParwbovpe 611 10 GPS givan evepyomomuévo, eléyyovpe and to locationmanager pe
™ ovvdapton isProviderEnable av vrdapyer mapoyéag evepydc. Tt mepintwon mov dev
VIAPYEL POTAUE TOV YpNoTn ov emBvuel va evepyomoinon v vanpecio. Xe Oetiky
ATAVINON HETOPEPOLOOTE GTIC PLOUICELS V1oL TNV EvEPYOTOINGN. X€ 0pVNTIKN OmdvTnOoN
tepuatiCovpe ™V €Qoproyn. Av 0 ¥pNOTNG EMAEEEL VO EVEPYOTIOMGEL TNV LINPECINL
OAAG BEV TO KAVEL, EMOTPEPOVTOS GTNV EPAPUOYN, LE TNV cuvapTtnorn OnActivityResult

eréyyovpe Eova Kol ETAVOAUUPAVOVLE TNV O1AOTIKAGTAL.

4.3. AugmentedReality

To devtepo pépog g AumAiopatikng Epyaciog eivor to AugmentedReality.['a v
vAomoinom avtoh Tov pEPOVg ypetdlovtat Ta eENG apyeia:

ARBrowserActivity.java

PoiBean.java

ARWorld.html

ARControls.js

4.3.1AppkomoinenARWorld kot dedopévov onpeiov

Mo va dnpiovpyncovpe Tov €novENUEVOS KOGHO TO HOVO TV YPEICETOL VO KAVOLUE
etvar va kaAéoovpe TV Kotookevootn (constructor), mo v pog dvvetor amd TNV
BipAoOnkn tov Wikitide. O kdéopog mov Egovpe dnUovpyNnoel OUOG dev gival Timota
amo o oA 006vn kdpepag. Oa TPEMEL v XPNCILOTOGOVUE [io Od TIG O PUCIKES
ovvoptioelg tov ARBrowserActivity apyeiov, v loadWorld. To npdto mpdyua mov
Kavoupe givar va. poptdcovpe éva htmlapyeio o omoio Ba meprypdper 1 Oo fAEmovE

otV 006V TG KANEPOS TEPOQ OO T SNUEIN EVOLOPEPOVTOG,.
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Mo v dwn pog epappoyn eoptdvouvpe to apyeioARWorld.html. Xe avtd 1o apyeio
&yovpe Parel éva footer mov Oa gppaviCetor 610 Kat® PEPOG TG 006vNc. To xdpo mov
&yovpe ddoel ato footer to éyovpe yopicel oe 3 dAla pépn. To TpdTo givon Eva header
o010 omoio Ba @aivetar o Tithog TOoL emAeypévov omueiov. To devtepo elvan pia
TopAypoeog otnv omoia. B pmaivel n oOVTO ) TEPLYPAPY TOV ONUElD Kol TO TPITO
HEPOG €lval KOO P TOPAYPAPOG. TNV JeVTEPT TOPAYPAPO Ba ToToBETOVUETAVTO TIC
AéEeic “Readmore...” étol dote oxpnotng va koatorafaivel 6TL Tatmdvrtag oto footerfa

umopet va 0€1 TEPIoCOTEPEG TANPOPOPIES Y10 TO GNUETD.

Extdég amd 1o va kabopicovpe g Oa paivetarl 1 diemapn tov ARWorld 6o mpénet va
dMGOVUE GTOV EXAVENUEVO KOGHO TIG TANpoopies Yo ta onpeia. Ot TAnpoopieg TV
onueiov Oo arobnkevovrotl oe éva mivaka tomov JavaScriptObject. Ipw petatpéyoupe
o dedouévo oe JavaScriptObject ypnoyomoovpe v kidon PoiBean yio va
amoOnkevoovE TO OOUN, TNV TTEPLYPOEN Kot TV tomobecsio tov onueiov. Metd ta
uetatpénovpe oe JSSONavtikeipeva ko ta falovpe o€ éva mivaxa. [a vo petapépovpe
avtd ta dedopéva oto JavaScriptapyeio Yoo va T SloyElplotoduEe TPEMEL VL
uetatpéyoope tov wivokoe JSON oe pio ocvpPorocepd. Me  callJavascript to

otéAlove ta dedopéva pog otn cvvaptnon newData tov JsvaScriptapygiov.

H devtepn onpavtikr cuvaptnon oto ARBrowserActivity apyeio eivor n cvvéptnon
urlWaslnvoked. 1o kepdiaio3 tuniuoa 3.4avoaeépape 6t To JavaScriptapyeio o pmopet
va emkowvovel pe to ARBrowserActivity. Avtd emtvyydvetal pE Tn GuvapTthon
urlWaslnvoked. pe tqv kAnon g, d€xeTon ¢ TOPAUETPO TN TOVTOTNTU EVOG CLEIOV.
Avt pe v ocepd g korel v kidon PoiDetailsActivityyio va deiel oto ypnot

TEPIOCOTEPES TANPOPOPIEC.

4.3.2 Awayeipron Xnueimv evolapépovtog
Ta onueia evdapépovtog dayepilovrar e&oroxkAinpov pe ™ ypnon JavaScript. Ta

dedopéva TV onueimv petagépoviol amd 1o mepPdAiov g Javacto mepiPdAlov Tov

JavaScript pe t cvvaptnon newData.
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Aoy AdPer ta dedopéva, to petatpénel og €va JSSON mivaxa. T kébe éva and ta
onueia, avadétel v ewdva Tov onpeiov Kot eyypaeel Ty pébodo onClick Animation

7oV dnuovpyel Eva pkpd animation (pia pkpn peyébovvon) 6tav o xpog to emEEet.

Extog and v upébodo onClickAnimation, ywo «ébe onueio eyypdeetor Kot 1
ovvaptnon createClickTrogger. O poroc tng createClickTrogger sivat ke popd mov o
YPNOTN EMAEYEL TNV €IKOVO, VOGS onueiov vo eppavilel oto footertic mAnpogopieg tov
onueiov. Av n ewdéva to onueiov kpHfetar micw oand dAlo onueio ywti givor wo

LOKPLL TOTE TN PEPVEL UTPOGTA OO OAES TIC AAAECS.

Ta avtifeta anoteréopata €xer n onScreenClickouvaptnon. H onScreenClickkoigitot
KAOe Popd TOL 0 YPNOTNG TATNOEL TOV AdE0 YMPO TG 006vNS. Onwg givar avapevopevo
T0. TEPLEXOEV TOV omnueiov mov Ppickovtav otofooter eevyovv kot M ewdve TOV

onueiov maipvetl T Kovovikny Tovg Béon.

4.4 IMapovoiaon Tinpogoprov Enueiov Evorapépovrog

‘Eva activitymov ypnoylomoteiton Kot amd To dV0 UEPT TNG EQPAPUOYNG Elvar TO
PoiDetailsActivity, dnA to activity mov mopovctilel teplocdTEPEG TANPOPOPIES YO TO
uvnueio.  To  PoiDetailsActivity maipver  dedopéva  €16600v kKot amd  TO
ARBrowserActivity ot amd to MapActivity. Kot otig dV0 mepmtdoel 1o

PoiDetailsActivity 6éyetatl cov €i6030 TV TOLTOTNTA TOL GNpEIOV (OVOL).

Me Bdomn 10 OVopa TOV GNUEIOL POPTMVETAL KO 01 AVAAOYEG TANPOPOPIEG TOV oNEioV.
10 TAV® PEPOG etvar pe peydia ypdppota o dvopa tov onueiov. Ao Kato Ppioketon
éva imagegallerymov mpofdidier omtoypagies. Amd kdt® eivor évo textview mov

TEPLEYEL L0 TTO AETTOUEPT TEPTYPOPY] TOV GNUEIOV.
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Kepdrawo 5

Amoteréopara,
5.1 Amoteréopara 39
5.2 Mehhovtikr| Epyacia 41

5.1  Amoteréopata

H epappoyn £€xet oloxinpwbei kot ocvpmepilopfdaver T1c PACIKEC OMOUTHCELS
evocAugmentedReality tovpiotikov Egvayov. Aivel 6To ypnotn ™ dvvototTo va Ppel
TO CNUAVTIKE onpeio YOPO TOV, VO TOL dIVEL TANPOPOPIES Yol ALTA Kot [E TNV KAUEPO

va pumopel va gt Tov yvupo tov Ppickovrot.

[Tw kdte Paivovion KAmolES EIKOVEG AmO TNV EQPAPLOYT.

.l = 10:48

Facility for Physics and Chemistry.

More

Ewéva 5.1: Zovropn meprypogn onpeiov
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¢ ¢ = .al 5 10:48

18! Offline Map With Overlay

Facility of Pure and Applied Science 02

et

In this building you can find the Department of Physics and the
Department of Chemistry. All the labs are equipped with the best
equipment, giving you the ability to perform a variety of researches.

Ewovo 5.2: Tlapovsiosn TEPLecoTEPOV TAPOYOPLAY Y0 £Va 61|LEio

7.l = 10:50

Offline Map With Overlay

From
My Location
To

My Location

Find Cancel

Ewovo 5.3: ®oppo emroyig 0dny1dV 06 onpueio o€ onpeio

¢ ¥ % = 10:50

@l Offline Map With Overlay @_. AR VIEW

g

g
é%

irs&

Ewovo 5.3: To 6uvTopoTEPO PLOVOTTATL TOV PTOPEL VO KOLOVONGEL 0 YP1)oTIG.
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1®! Offline Map With Overlay

Ewoéva 5.4: IIdg gaivovron To onpaiog 6to ARView

To povo mov dev €xet vAomomBel pHéypt oTIYUNG ivol 1 EVOOUATOGCT 0E00UEVOV O

APYOLOAOYIKOVS YDPOVG,.

5.2 Merhovtikn Epyacia

[Mopatpdvtag To YopaKTNPITNKO TOPOUOI®Y EPOPLOY®Y B0 LTOPOVCAE VO TOVLLE
OTL ooV LEAAOVTIKEG EpYOGieg LMooV va yivouv Ta eENg:

e  Xpnon TpLeddcTaTOV HOVIEAMY 1| KIVOOUEVMV EIKOV®V.

o  Xpnom eovng yw va 6ivel TeplocdTepeg TANPOPOPIEg Kot Ol LOVO KEIEVO.

o Enéktaon yio meptocdTEPO AMd £VOL APYOLOAOYIKOVG YDPOVC.

e Xpnomn ToAL®V YAWGG®V GTNV EQPOPUOYY.

e BeAtioon g epedviong Tov GOVIOU®V TEPTYPUPDV.
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HapaptnpnoA
OSMParser

Main.java

importjava.io.IOException;
importjavax.xml.parsers.ParserConfigurationException;
import javax.xml.parsers.SAXParser;
import javax.xml.parsers.SAXParserFactory;
import org.xml.sax.SAXException;
import org.xml.sax.XMLReader;
publicclass Main {
publicstaticvoid main(String[] args) {
OsmHandler osmHandler = null;

try {
/* 'standard' SAX way to parse xml */

// create the factory
SAXParserFactory factory =
SAXParserFactory.newInstance();

// create a parser
SAXParser parser = factory.newSAXParser();

// create the reader (scanner)
XMLReader xmlreader = parser.getXMLReader();

/* end 'standard' SAX way to parse xml */

// instantiate our handler
osmHandler = new OsmHandler();

// assign our handler
xmlreader.setContentHandler(osmHandler);

System.out.println("Parsing has started!\nPlease
wait...");

// XMLReader parse() method
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xmlreader.parse(args[0]);
System.out.println("Parsing has been completed!");

} catch (ParserConfigurationException e) {
e.printStackTrace();

} catch (IOException e) {
e.printStackTrace();

} catch (SAXException e) {
e.printStackTrace();

}

47



OsmHandler.java

import java.io.BufferedWriter;
import java.io.File;

import java.io.FileWriter;
import java.io.IOException;
import java.util.Arraylist;

import org.xml.sax.Attributes;
import org.xml.sax.SAXException;
import org.xml.sax.helpers.DefaultHandler;

publicclass OsmHandler extends DefaultHandler {

private BufferedWriter bwNodes
private BufferedWriter bwLinks
privatebooleanway = false;
privatebooleanoneway = false;
privatebooleanhighway = false;
private ArraylList<String>tempLinks = null;

private ArraylList<String>finallLinks = new ArrayList<String>();

null;
null;

public OsmHandler() {
super();

}

publicvoid startDocument() {

// Opens Nodes.txt file to write the nodes
try {
bwNodes = new BufferedWriter(new FileWriter(new
File("Nodes.txt")));
} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();

}
// Opens Links.txt file to write the links
try {

bwLinks = new BufferedWriter(new FileWriter(new
File("Links.txt")));
} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();

}

publicvoid endDocument() {

for (int i = @; i <finallLinks.size(); i++) {
try {
bwLinks.write(finalLinks.get(i) + "\n");
} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();
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}

try {
bwNodes.close();

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

try {
bwLinks.close();

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

publicvoid startElement(String uri, String name, String gName,
Attributes atts) throws SAXException {

// Starting node tag was found
if (gName.equals("node")) {
try {
bwNodes.write(atts.getValue("id") + " " +
atts.getvValue("lat") + " " + atts.getValue("lon") + "\n");
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

// Starting way tag was found
if (gName.equals("way")) {
way = true;
tempLinks = new ArrayList<String>();

}

// Starting nd tag was found

if (gName.equals("nd")) {
tempLinks.add(atts.getValue("ref"));

}

// Starting tag tag was found
if (gName.equals("tag") &8&way == true) {

// Oneway == yes
if (atts.getValue("k").equals("oneway") &&
atts.getValue("v").equals("yes")) {
oneway = true;

}

// highway == yes

if (atts.getValue("k").equals("highway")) {
highway = true;

}
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}

publicvoid endElement(String uri, String name, String gName) {

// Check if end element is way and is about highway
if (gName.equals("way") &&highway == true) {

+ 1);

tempLinks.get(i);

-1) {

templLinks.get(i));

String tempstr = null;

for (int i = @; i <tempLinks.size() - 1; i++) {

tempstr = tempLinks.get(i) + " " + templLinks.get(i

if (finallinks.indexOf(tempstr) == -1) {
finallinks.add(tempstr);

}

tempstr = templLinks.get(i + 1) + " " +

if (oneway == false&&finallLinks.indexOf(tempstr) ==

finallLinks.add(tempLinks.get(i + 1) + +

way = false;
oneway = false;
highway = false;
tempLinks = null;
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HopaptnpoeB
Pocket Museum

ARBrowserActivity.java

import java.io.lOException;
import java.net.URI;

import java.util. ArrayL.ist;
import java.util.List;

import org.apache.http.NameValuePair;

import org.apache.http.client.utils. URLEncodedUtils;
import org.json.JSONArray;

import com.wikitude.architect.ArchitectUrlListener;
import com.wikitude.architect. ArchitectView;

import android.location.Location;

import android.location.LocationL istener;
import android.location.LocationManager;
import android.media. AudioManager;
import android.os.Bundle;

import android.app.Activity;

import android.content.Context;

import android.content.Intent;

import android.widget. Toast;

import android.content.res.Configuration;
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public class ArBrowserActivity extends Activity implements ArchitectUrlListener,
LocationListener {

private ArchitectView architectView;
private LocationManager locManager;
private Location loc;

private List<PoiBean> poiBeanList;

@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedlInstanceState);

/[ in order to inform the ARchitect framework about the user's location

/I Androids LocationManager is used in this case

locManager = (LocationManager)
getSystemService(Context. LOCATION_SERVICE);

/I check if the device fulfills the SDK'S minimum requirements
if ('ArchitectView.isDeviceSupported(this)) {
Toast.makeText(this, "Minimum requirements not fulfilled",
Toast.LENGTH_LONG).show();
this.finish();
return;

¥

setContentView(R.layout.activity_ar_broswer);

/I set the devices' volume control to music to be able to change the

I/l volume of possible sound files to play

this.setVolumeControlStream(AudioManager.STREAM_MUSIC);

this.architectView = (ArchitectView)
this.findViewByld(R.id.architectView);

/I onCreate method for setting the license key for the SDK

architectView.onCreate("1234");
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locManager.requestLocationUpdates(LocationManager.GPS_PROVIDER, 0, 0,
this);

@Override
protected void onPostCreate(Bundle savedInstanceState) {
super.onPostCreate(savedlnstanceState);

/I IMPORTANT: creates ARchitect core modules
if (this.architectView != null)
this.architectView.onPostCreate();

/I register this activity as handler of "architectsdk://" urls
this.architectView.registerUrlListener(this);

try {
loadWorld();

} catch (I0Exception e) {
/I TODO Auto-generated catch block
e.printStackTrace();

@Override
protected void onResume() {

super.onResume();

this.architectView.onResume();
/I get last known location from LocationManager
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loc =
locManager.getLastKnownLocation(LocationManager.GPS_PROVIDER);
if (loc '=null) {
this.architectView.setLocation((float) (loc.getLatitude()), (float)
(loc.getLongitude()), loc.getAccuracy(), loc.getTime());

¥

@Override

protected void onPause() {
super.onPause();
if (this.architectView != null)

this.architectView.onPause();

@Override
protected void onDestroy() {
super.onDestroy();

if (this.architectView != null)

this.architectView.onDestroy();

@Override
public void onLowMemory() {

super.onLowMemory();

if (this.architectView != null)
this.architectView.onLowMemory();

/**
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* loads a sample architect world and creates a definable amount of pois in

* beancontainers and converts them into a jsonstring that can be sent to

* the framework

*

* @throws I0Exception

* exception thrown while loading an Architect world

*/

private void loadWorld() throws IOException {
this.architectView.load("ARWorld.html");

JSONArray array = new JSONArray();
poiBeanList = new ArrayList<PoiBean>();

try {
PoiBean bean =

PoiBean(getResources().getString(R.string.esties),
getResources().getString(R.string.esties_short_discription),
35.143608153115736,

33.40523958206177,

149.950);
array.put(bean.toJSONODbject());
poiBeanL.ist.add(bean);

PoiBean beanl =
PoiBean(getResources().getString(R.string.thee02),
getResources().getString(R.string.thee02_short_discription),

35.144459139006344,

33.410303592681885,
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135.26);
array.put(beanl.toJSONObject());
poiBeanList.add(beanl);
PoiBean bean2 = new
PoiBean(getResources().getString(R.string.thee01),

getResources().getString(R.string.thee01_short_discription),

35.14461705293515,

33.41095805168152,
134.328);
array.put(bean2.toJSONObject());
poiBeanList.add(bean2);
PoiBean bean3 = new
PoiBean(getResources().getString(R.string.xod01),

getResources().getString(R.string.xod01_short_discription),
35.145117111688315,
33.410550355911255,
137.743);

array.put(bean3.toJSONObject());

poiBeanL.ist.add(bean3);

PoiBean beand = new

PoiBean(getResources().getString(R.string.sports),

getResources().getString(R.string.sports_short_discription),

35.14549434696019,

33.413758277893066,
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133.481);
array.put(bean4.toJSONObject());
poiBeanL.ist.add(bean4);
} catch (Exception e) {// Catch exception if any
System.err.printin("Error: " + e.getMessage());

¥

this.architectView.callJavascript("newData(™ + array.toString() + ");");

/**
* listener method called when the location of the user has changed used for

* informing the ArchitectView about a new location of the user
*/

public void onLocationChanged(Location loc) {
/[ IMPORTANT:
/I use this method for informing the SDK about a location change by the
/[ user

/[ for simplicity not used in this example
/[ inform ArchitectView about location changes
if (this.architectView != null)

this.architectView.setLocation((float) (loc.getLatitude()), (float)
(loc.getLongitude()), loc.getAccuracy());

public void onProviderDisabled(String provider) {
/l TODO Auto-generated method stub

public void onProviderEnabled(String provider) {
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/l TODO Auto-generated method stub

public void onStatusChanged(String provider, int status, Bundle extras) {
/l TODO Auto-generated method stub

[H*
*<p>
* interface method of {@link ArchitectUrlListener} class called when an url
* with host "architectsdk://" is discovered
*
* can be parsed and allows to react to events triggered in the ARchitect
* World
*</p>
*/
public boolean urlWasinvoked(String url) {
/I parsing the retrieved url string
List<NameValuePair> queryParams
URLEncodedUtils.parse(URI.create(url), "UTF-8");

String id =""";
/I getting the values of the contained GET-parameters
for (NameValuePair pair : queryParams) {
if (pair.getName().equals("id")) {
id = pair.getValue();

/[ start a new intent for displaying the content of the bean
Intent intent = new Intent(this, PoiDetailsActivity.class);
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intent.putExtra(*id", id);
this.startActivity(intent);

return true;

@Override
public void onConfigurationChanged(Configuration newConfig) {
super.onConfigurationChanged(newConfig);
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BoundedMapView.java

import microsoft.mappoint.TileSystem;

import org.osmdroid.ResourceProxy;

import org.osmdroid.events.ScrollEvent;

import org.osmdroid.tileprovider.MapTileProviderBase;
import org.osmdroid.util.BoundingBoxE6;

import org.osmdroid.views.MapView;

import org.osmdroid.views.util.constants.MapViewConstants;

import android.content.Context;
import android.graphics.Point;
import android.graphics.Rect;

import android.widget.Scroller;

/**

* Extension of MapView that limits scrolling to the area specified. Based on
* code from MarcKurtz and ZoranNikolic (see

* http://code.google.com/u/107017135012155810755/ for details)

*/

publicclass BoundedMapView extends MapView {

protected Rect mScrollableArealLimit;
protected BoundingBoxE6 box;

public BoundedMapView(Context context, ResourceProxy resourceProxy,
MapTileProviderBase provider) {

super(context, provider.getTileSource().getTileSizePixels(), resourceProxy,
provider);

}
/**

* Set the map to limit it's scrollable view to the specified
BoundingBoxE6.
* Note that, like North/South bounds limiting, this allows an overscroll

of
* half the screen size. This means each border can be scrolled to the
* center of the screen.
*
* @param box
* A lat/long bounding box to limit scrolling to, or null to
* remove any scrolling limitations
*/

publicvoid setScrollableArealimit(BoundingBoxE6 box) {

finalint worldSize_2 = TileSystem.MapSize(MapViewConstants.MAXIMUM_ZOOMLEVEL)
/ 2;

// Clear scrollable area limit if null passed.
if (box == null) {

mScrollableArealimit = null;

return;

}
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// Get NW/upper-left
final Point upperLeft = TileSystem.LatLongToPixelXY(box.getLatNorthE6() /
1E6,

box.getLonWestE6() / 1E6,

MapViewConstants .MAXIMUM_ZOOMLEVEL,
null);
upperLeft.offset(-worldSize_2, -worldSize_2);

// Get SE/lower-right
final Point lowerRight = TileSystem.LatLongToPixelXY(box.getLatSouthE6() /
1E6,

box.getlLonEastE6() / 1E6,

MapViewConstants .MAXIMUM_ZOOMLEVEL,
null);
lowerRight.offset(-worldSize_2, -worldSize_2);
mScrollableAreaLimit = new Rect(upperLeft.x,
upperLeft.y,
lowerRight.x,
lowerRight.y);

}

@Override
publicvoid scrollTo(int x, int y) {
finalint worldSize 2 = TileSystem.MapSize(this.getZoomLevel(true)) / 2;
while (x < -worldSize_2) {
X += worldSize 2 * 2;
}
while (x > worldSize 2) {
X -= worldSize 2 * 2;
}
if (y < -worldSize 2) {
y = -worldSize_ 2;
}
if (y > worldSize_2) {
y = worldSize_2;
}

if (mScrollableArealLimit != null) {

finalint zoomDiff = MapViewConstants.MAXIMUM ZOOMLEVEL - getZoomLevel();
finalint minX = mScrollableArealLimit.left>> zoomDiff;

finalint minY = mScrollableArealLimit.top>> zoomDiff;

finalint maxX = mScrollableArealLimit.right>> zoomDiff;

finalint maxY = mScrollableArealLimit.bottom>> zoomDiff;

if (x < minX)

X = minX;
elseif (x > maxX)

X = maxX;
if (y < minY)

y = minY;
elseif (y > maxy)

y = maxy;

}

super.scrollTo(x, y);
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// do callback on listener

if (mListener != null) {

final ScrollEvent event = new ScrollEvent(this, x, y);
mListener.onScroll(event);

}
}

@Override

publicvoid computeScroll() {

final Scroller mScroller = getScroller();
finalint mZoomLevel = getZoomLevel(false);

if (mScroller.computeScrollOoffset()) {
if (mScroller.isFinished()) {

/**

* Need to jump through some accessibility hoops here Silly

* enough the only thing MapController.setZoom does is call

* MapView.setZoomLevel(zoomlevel). But noooo .. if I try
that

* directly setZoomLevel needs to be set to "protected".

* Explanation can be found at

* http://docs.oracle.com/javase/tutorial

* /java/javaO0O/accesscontrol.html

*

* This also suggests that if the subclass is made to be part
of

* the package, this can be replaced by a simple call to
* setZoomLevel(mZoomLevel)
*/
// This will facilitate snapping-to any Snappable points.
getController().setZoom(mZoomLevel);
} else {
/* correction for double tap */
int targetZoomLevel = getZoomLevel();
if (targetZoomLevel == mZoomLevel)
scrollTo(mScroller.getCurrX(), mScroller.getCurrY());
}

postInvalidate(); // Keep on drawing until the animation has
// finished.

}
}
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DirectionsActivity.java

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.AdapterView;

import android.widget.ArrayAdapter;
import android.widget.Button;

import android.widget.Spinner;

import android.widget.Toast;

import android.widget.AdapterView.OnItemSelectedListener;
import android.app.Activity;

import android.content.Intent;

import android.content.res.Configuration;

publicclass DirectionsActivity extends Activity implements
OnItemSelectedListener, OnClickListener {

private String from = null;
private String to = null;
private Spinner spinnerl = null;
private Spinner spinner2 = null;
private Button buttonl = null;
private Button button2 = null;

@Override

protectedvoid onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity directions);

spinnerl = (Spinner) findViewById(R.id.spinnerl);
spinner2 = (Spinner) findViewById(R.id.spinner2);
buttonl = (Button) findViewById(R.id.buttonl);
button2 = (Button) findViewById(R.id.button2);

// Create an ArrayAdapter using the string array and a default
spinner

// layout

ArrayAdapter<CharSequence> adapterl =
ArrayAdapter.createFromResource(this, R.array.destinationsFrom,
android.R.layout.simple_spinner_item);

ArrayAdapter<CharSequence> adapter2 =
ArrayAdapter.createFromResource(this, R.array.destinationsTo,
android.R.layout.simple_spinner_item);

// Specify the layout to use when the list of choices appears

adapterl.setDropDownViewResource(android.R.layout.simple_spinner_dropd
own_1item);

adapter2.setDropDownViewResource(android.R.layout.simple_spinner_dropd
own_1item);

// Apply the adapter to the spinner

spinnerl.setAdapter(adapterl);
spinner2.setAdapter(adapter2);
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spinnerl.setOnItemSelectedListener(this);
spinner2.setOnItemSelectedListener(this);
buttonl.setOnClickListener(this);
button2.setOnClickListener(this);

}

publicvoid onItemSelected(AdapterView<?> argd, View argl, int arg2,
long arg3) {

switch (arg@.getId()) {

caseR.id.spinnerl:
from = spinnerl.getSelectedItem().toString();
break;

caseR.id.spinner2:
to = spinner2.getSelectedItem().toString();

break;
}
}
publicvoid onNothingSelected(AdapterView<?> argd) {
}

publicvoid onClick(View v) {

// if "Find" was pressed
if (v.getId() == R.id.buttonl) {

if (from.equals(to)) {

Toast toast =
Toast.makeText(getApplicationContext(), "\"From\" and \"To\" fields must be
different. ", Toast.LENGTH_SHORT),

toast.setGravity(Gravity.CENTER, 0, 0);

toast.show();

} else {

if (from.equals("My Location")) {
from = "mylocation";
} elseif (from.equals("Dormitory™)) {
from = "1887912229";
} elseif (from.equals("Facility of Pure and Applied
Science 01")) {
from = "06192001";
} elseif (from.equals("Facility of Pure and Applied
Science 02")) {
from = "1887912377";
} elseif (from.equals("Teaching Facility 01")) {
from = "262813490";
} elseif (from.equals("Sports Center")) {
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Science 01")) {

Science 02")) {

}

@Override

}

from = "1887912526";
}

if (to.equals("My Location")) {
to = "mylocation";
} elseif (to.equals("Dormitory")) {
to = "1887912229";
} elseif (to.equals("Facility of Pure and Applied

to = "06192001";
} elseif (to.equals("Facility of Pure and Applied

to = "1887912377";

} elseif (to.equals("Teaching Facility 01")) {
to = "262813490";

} elseif (to.equals("Sports Center")) {
to = "1887912526";

String path = from + + to;

Intent data = new Intent();
data.putExtra("path", path);

// Activity finished OK, return the data
setResult(RESULT_OK, data);
super.finish();

// if "Cancel" was pressed
} else {

setResult (RESULT_CANCELED, null);

super.finish();

publicvoid onConfigurationChanged(Configuration newConfig) {
super.onConfigurationChanged(newConfig);

}

65



EdgeData.java

publicclass EdgeData {

private String idA;
private String idB;
privatedoubleax;
privatedoublec;

public EdgeData(String inputIdA, String inputIdB) {

setIdA(inputIdA);
setIdB(inputIdB);

}

public String getIdA() {
returnidA;

}

publicvoid setIdA(String idA) {
this.idA = idA;

}

public String getIdB() {
returnidB;

}

publicvoid setIdB(String idB) {
this.idB = idB;

}

publicdouble getAx() {
returnax;

}

publicvoid setAx(double latlx, double lat2x, double lonly, double
lon2y) {

double d = lat2x - latlx;

if (d == 0) {
this.ax = 0;
} else {
this.ax = (lon2y - lonly) / d;
}
}
publicdouble getC() {
returnc;
}

publicvoid setC(double latlx, double lat2x, double lonly, double
lon2y) {

double d = lat2x - latlx;

if (d == @) {
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this.c = lonly;
} else {
this.c

lonly - ((lon2y - lonly) / d) * latilx;
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GalleryViewActivity.java
import java.util.Arrays;

import android.os.Bundle;
import android.app.Activity;
import android.content.Intent;
import android.widget.Gallery;

publicclass GalleryViewActivity extends Activity {

private Integer[] pics = null;
// adapter for gallery view
private ImageAdapter imgAdapt;
// gallery object

private Gallery picGallery;

@Override

publicvoid onCreate(Bundle savedInstanceState) {
// call superclass method and set main content view
super.onCreate(savedInstanceState);

setContentView(R.layout.activity gallery view);

Intent mIntent = getIntent();

Object[] s = (Object[]) mIntent.getSerializableExtra("gallery");

pics = Arrays.copyOf(s, s.length, Integer[].class);

// get the gallery view
picGallery = (Gallery) findViewById(R.id.gallery);

// create a new adapter
imgAdapt = new ImageAdapter(this, pics);

// set the gallery adapter
picGallery.setAdapter(imgAdapt);
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ImageAdapter.java

import android.content.Context;

import android.content.res.TypedArray;
import android.view.View;

import android.view.ViewGroup;

import android.widget.BaseAdapter;
import android.widget.Gallery;

import android.widget.ImageView;

publicclass ImageAdapter extends BaseAdapter {

Integer[] pics = null;
private Context ctx;
intimageBackground;

public ImageAdapter(Context c, Integer[] images) {

ctx = ¢;

TypedArray ta =
ctx.obtainStyledAttributes(R.styleable.Galleryl);

imageBackground =
ta.getResourceId(R.styleable.Galleryl android_galleryItemBackground, 1);

ta.recycle();

pics = images;

}

@Override
publicint getCount() {

returnpics.length;

}

@Override
public Object getItem(int arg@) {

return argo;

}

@Override
publiclong getItemId(int arg@) {

return argo;

}

@Override

public View getView(int arg@, View argl, ViewGroup arg2) {
ImageView iv = new ImageView(ctx);
iv.setImageResource(pics[argd]);
iv.setScaleType(ImageView.ScaleType.FIT_XY);
iv.setlLayoutParams(new Gallery.LayoutParams(150, 120));
iv.setBackgroundResource(imageBackground);
return iv;
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MapActivity.java

import java.io.BufferedReader;
import java.io.File;

import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.io.OutputStream;
import java.util.Arraylist;
import java.util.List;

import java.util.Set;

import org.jgrapht.alg.DijkstraShortestPath;

import org.jgrapht.graph.DefaultWeightedEdge;

import org.jgrapht.graph.SimpleDirectedWeightedGraph;

import org.osmdroid.DefaultResourceProxyImpl;

import org.osmdroid.ResourceProxy;

import org.osmdroid.tileprovider.IRegisterReceiver;

import org.osmdroid.tileprovider.MapTileProviderArray;

import org.osmdroid.tileprovider.modules.IArchiveFile;

import org.osmdroid.tileprovider.modules.MBTilesFileArchive;

import org.osmdroid.tileprovider.modules.MapTileFileArchiveProvider;
import org.osmdroid.tileprovider.modules.MapTileModuleProviderBase;
import org.osmdroid.tileprovider.tilesource.XYTileSource;

import org.osmdroid.tileprovider.util.SimpleRegisterReceiver;
import org.osmdroid.util.BoundingBoxE6;

import org.osmdroid.util.GeoPoint;

import org.osmdroid.views.MapController;

import org.osmdroid.views.overlay.MyLocationOverlay;

import org.osmdroid.views.overlay.OverlayItem;

import org.osmdroid.views.overlay.PathOverlay;

import android.app.Activity;

import android.app.AlertDialog;

import android.content.Context;

import android.content.DialogInterface;
import android.content.Intent;

import android.content.res.Configuration;
import android.graphics.Color;

import android.location.Llocation;

import android.location.LocationListener;
import android.location.LocationManager;
import android.os.Bundle;

import android.os.Environment;

import android.util.log;

import android.view.Gravity;

import android.view.Menu;

import android.view.MenuItem;

import android.widget.Toast;

publicclass MapActivity extends Activity implements IRegisterReceiver {
// Default map zoom level:
privatefinalstaticintMAP_DEFAULT_ZOOM = 15;

// Default map Latitude:
privatefinalstaticdoubleMAP _DEFAULT LATITUDE = 35.144766;
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// Default map Longitude:
privatefinalstaticdoubleMAP DEFAULT LONGITUDE = 33.409520;
// Default map North bound:
privatefinalstaticdoubleMAP_DEFAULT_NORTH_BOUND = 35.155846;
// Default map East bound:
privatefinalstaticdoubleMAP_DEFAULT_EAST_BOUND = 33.425903;
// Default map South bound:
privatefinalstaticdoubleMAP_DEFAULT_SOUTH_BOUND = 35.133387;
// Default map West bound:
privatefinalstaticdoubleMAP_DEFAULT_WEST_BOUND = 33.398438;
// Radius of the earth in km

privatefinalstaticintRa = 6371;

private DefaultResourceProxyImpl resProxy = null;
private XYTileSource tSource = null;

private SimpleRegisterReceiver sr = null;

private MapTileModuleProviderBase moduleProvider = null;
private MapTileModuleProviderBase[] pBaseArray = null;
private MapTileProviderArray provider = null;

private BoundingBoxE6 bBox = null;

private BoundedMapView mymapView = null;

private MapController myMapController = null;

private MyLocationOverlay location = null;

private LocationManager mylocmanager = null;
private LocationListener myloclistener = null;

private ArraylList<OverlayItem>OverlayItemArray = null;

private OverlayMarker overlay = null;

private PathOverlay myPath = null;

private SimpleDirectedWeightedGraph<String, DefaultWeightedEdge>graph;
private ArraylList<PointData>points;

private Arraylist<EdgeData>edges;

@Override
publicvoid onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

mylocmanager = (LocationManager)
getSystemService(Context.LOCATION_SERVICE);

// check if gps is turned on
if
(!'mylocmanager.isProviderEnabled(LocationManager.GPS_PROVIDER)) {
showGPSDisabledAlertToUser();
}

// Create the mapView with an MBTileProvider
resProxy = new
DefaultResourceProxyImpl(this.getApplicationContext());

tSource = new XYTileSource("mbtiles",
ResourceProxy.string.offline_mode, 16, 18, 256, ".png", "localhost");
sr = new SimpleRegisterReceiver(this);

String packageDir = "/osmdroid";

String path = Environment.getExternalStorageDirectory() +
packageDir;
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File file = new File(path, "UcyMap.mbtiles");

// Check if the MBTiles file is already on SD CARD
// if not, make a copy on SD CARD
if (!file.exists()) {

File dir = new File(path);
dir.mkdir();
try {

File f2 = new File(path, "UcyMap.mbtiles");

InputStream in =
getAssets().open("UcyMap.mbtiles");

OutputStream out = new FileOutputStream(f2);

byte[] buf = newbyte[1024];

int len;

while ((len = in.read(buf)) > @) {
out.write(buf, @, len);

}

in.close();
out.close();
file = new File(path, "UcyMap.mbtiles");
} catch (FileNotFoundException ex) {
System.out.println(ex.getMessage() +

in the
specified directory.");
System.exit(0);
} catch (IOException e) {
System.out.println(e.getMessage());
}

}

IArchiveFile[] files = {
MBTilesFileArchive.getDatabaseFileArchive(file) };

moduleProvider = new MapTileFileArchiveProvider(sr, tSource,
files);

pBaseArray = new MapTileModuleProviderBase[] { moduleProvider };

provider = new MapTileProviderArray(tSource, null, pBaseArray);

mymapView = new BoundedMapView(this, resProxy, provider);

// Set the bounds of the scrolable area on the map
bBox = new BoundingBoxE6(MAP_DEFAULT_NORTH_BOUND,
MAP_DEFAULT_EAST_BOUND, MAP_DEFAULT_SOUTH_BOUND, MAP_DEFAULT _WEST_BOUND);

mymapView.setScrollableArealimit(bBox);
mymapView.setBuiltInZoomControls(true);
mymapView.setMultiTouchControls(true);

// Initialize Map Controller
myMapController = mymapView.getController();

// Create a location listener and

// register for updates on the location
myloclistener = new LocationListener() {
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publicvoid onStatusChanged(String provider, int status,
Bundle extras) {

// Auto-generated method stub

}

publicvoid onProviderEnabled(String provider) {
// Auto-generated method stub

}

publicvoid onProviderDisabled(String provider) {
// Auto-generated method stub

}

publicvoid onLocationChanged(Location location) {
// Auto-generated method stub

}

}s

mylocmanager.requestLocationUpdates(LocationManager.GPS_PROVIDER,
1000, 0, myloclistener);

// Get Location

location = new MyLocationOverlay(getApplicationContext(),
mymapView);

// View Location

mymapView.getOverlays().add(location);

location.enableMyLocation();

location.disableFollowLocation();

// Zoom and Center Map

myMapController.setZoom(MAP_DEFAULT_ZOOM);

myMapController.setCenter(new GeoPoint(MAP_DEFAULT_LATITUDE,
MAP_DEFAULT_LONGITUDE));

// Add the poi on the map
addPoi();

// Create the graph

graph = new SimpleDirectedWeightedGraph<String,
DefaultWeightedEdge>(DefaultWeightedEdge.class);

points = new ArrayList<PointData>();

edges = new ArraylList<EdgeData>();

addVertices();
addEdges();

// Set the MapView as the root View for this Activity; done!
setContentView(mymapView);

}

// Create Menu
@Override
publicboolean onCreateOptionsMenu(Menu menu) {
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getMenuInflater().inflate(R.menu.activity main, menu);
returntrue;

}

// Actions on Menu Options
@Override
publicboolean onOptionsItemSelected(MenuItem item) {

if (item.getItemId() == R.id.arview) {
Intent i = new Intent(this, ArBrowserActivity.class);
startActivityForResult(i, 1);
} elseif (item.getItemId() == R.id.directions) {
Intent i = new Intent(this, DirectionsActivity.class);
startActivityForResult(i, 1);
} elseif (item.getItemId() == R.id.cleardirections) {
if (mymapView.getOverlays().size() == 3) {
mymapView.getOverlays().remove(2);
mymapView.invalidate();
}
} elseif (item.getItemId() == R.id.exit) {
this.finish();

}
returnsuper.onOptionsItemSelected(item);
}
//
@Override

publicvoid onConfigurationChanged(Configuration newConfig) {
super.onConfigurationChanged(newConfig);

}

// Actions to be performed after an activity result is caught
protectedvoid onActivityResult(int requestCode, int resultCode, Intent
data) {

switch (requestCode) {
case 0:
mylocmanager = (LocationManager)
getSystemService(Context.LOCATION_SERVICE);

// check if gps is turned on
if
(!'mylocmanager.isProviderEnabled(LocationManager.GPS_PROVIDER)) {
showGPSDisabledAlertToUser();
}
break;
case 1:
if (resultCode == RESULT_OK) {
if (data.hasExtra("path")) {
String path =
data.getExtras().getString("path");
if (mymapView.getOverlays().size() == 3) {
mymapView.getOverlays().remove(2);
addPath(path);
} else {
addPath(path);
}
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break;

}

// Display the "Enable GPS Dialog box"
privatevoid showGPSDisabledAlertToUser() {

AlertDialog.Builder alertDialogBuilder = new
AlertDialog.Builder(this);

alertDialogBuilder.setMessage("GPS is disabled in your device.
Would you like to enable it?");
alertDialogBuilder.setCancelable(false);
alertDialogBuilder.setPositiveButton("Enable GPS", new
DialogInterface.OnClickListener() {
publicvoid onClick(DialogInterface dialog, int id) {
Intent callGPSSettingIntent = new
Intent(android.provider.Settings.ACTION_LOCATION_SOURCE_SETTINGS);
startActivityForResult(callGPSSettingIntent, 0);
}

})s
alertDialogBuilder.setNegativeButton("Cancel", new
DialogInterface.OnClickListener() {
publicvoid onClick(DialogInterface dialog, int id) {
dialog.cancel();
System.exit(1);
}
})s
AlertDialog alert = alertDialogBuilder.create();
alert.show();

}

// Add the Points of Interest on the map
privatevoid addPoi() {

OverlayItemArray = new ArraylList<OverlayItem>();

// Points to be added

GeoPoint pointl = new GeoPoint(35143923, 33405218);

OverlayItem overlayiteml = (OverlayItem) new
OverlayItem(getResources().getString(R.string.esties),
getResources().getString(R.string.esties_short_discription), pointl);

OverlayItemArray.add(overlayiteml);

GeoPoint point2 = new GeoPoint (35144476, 33410475);

OverlayItem overlayitem2 = new
OverlayItem(getResources().getString(R.string.thee02),
getResources().getString(R.string.thee@2_short_discription), point2);

OverlayItemArray.add(overlayitem2);

GeoPoint point3 = new GeoPoint (35144617, 33411108);

OverlayItem overlayitem3 = new
OverlayItem(getResources().getString(R.string.thee@l),
getResources().getString(R.string.thee@l_short_discription), point3);

OverlayItemArray.add(overlayitem3);

GeoPoint point4 = new GeoPoint (35145125, 33410711);
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OverlayItem overlayitemd4 = new
OverlayItem(getResources().getString(R.string.xodo1),
getResources().getString(R.string.xod@1_short_discription), point4);

OverlayItemArray.add(overlayitem4);

GeoPoint point5 = new GeoPoint (35145985, 33413672);

OverlayItem overlayitem5 = new
OverlayItem(getResources().getString(R.string.sports),
getResources().getString(R.string.sports_short_discription), point5);

OverlayItemArray.add(overlayitem5);

// Add Points to Overlay
overlay = new OverlayMarker(this, OverlayItemArray);
mymapView.getOverlays().add(overlay);

}

// Find the path between two Geo points
// and add it to the map
privatevoid addPath(String path) {

double _loclLat
double _locLon
String[] paths

0;
0;
path.split(" ");

if (paths[@].equals("mylocation")) {
Location loc =
mylocmanager.getLastKnownlLocation(LocationManager.GPS_PROVIDER);
if (loc != null) {

// _loclLat
// _loclLon

loc.getLatitude();
loc.getLongitude();

_loclLat
_locLon

35.144161;
33.409746;

// If the user location is out of the map bounds

// then he is out of the view area

if (_locLat >MAP_DEFAULT_NORTH BOUND || _loclLat
<MAP_DEFAULT_SOUTH_BOUND || _locLon >MAP_DEFAULT_EAST BOUND || _locLon
<MAP_DEFAULT_WEST_BOUND) {

Toast toast =
Toast.makeText(getApplicationContext(), "You are out of the visible area"”,
Toast.LENGTH_SHORT);

toast.setGravity(Gravity.CENTER, 0, 0);

toast.show();

} else {

// update the "mylocation" node with the
current

// location lat and lon

int index = getIndex(paths[@]);

points.get(index).setlLat(_loclat);

points.get(index).setLon(_loclon);

Set<DefaultWeightedEdge> locEdge =
graph.edgesOf("mylocation");

if (locEdge.size() != 0) {
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Log.d("Testing", locEdge.toString());
String locEdgeStr =
locEdge.toString();

locEdgeStr = locEdgeStr.replace("(",

§ locEdgeStr = locEdgeStr.replace(")",

’ locEdgeStr = locEdgeStr.replace(" ",

“ ); locEdgeStr = locEdgeStr.replace(",",
)5

String[] locEdgeStrtokens =

locEdgeStr.split(":");
graph.removeEdge(locEdgeStrtokens[0@],

locEdgeStrtokens[1]);
graph.removekdge(locEdgeStrtokens[2],

locEdgeStrtokens[3]);
}

String nodes = findNearestEdge(_loclat,
_locLon);
String[] tokens = nodes.split(" ");

DefaultWeightedEdge e =
graph.addEdge("mylocation", tokens[@]);

int indexl = getIndex("mylocation");
int index2 = getIndex(tokens[@]);
double w =

getDistanceFromLatLonInKm(points.get(index1).getLat(),
points.get(indexl).getlLon(), points.get(index2).getLat(),
points.get(index2).getLon());

graph.setEdgeWeight(e, w);

e = graph.addEdge("mylocation"”, tokens[1]);

indexl = getIndex("mylocation");

index2 = getIndex(tokens[1]);

w =
getDistanceFromLatLonInKm(points.get(indexl).getLat(),
points.get(indexl).getLon(), points.get(index2).getLat(),
points.get(index2).getLon());

graph.setEdgeWeight(e, w);

List<DefaultWeightedEdge> shortest path =
DijkstraShortestPath. findPathBetween(graph, "mylocation", paths[1]);
myPath = new PathOverlay(Color.RED, this);

for (int 1 = @; i < shortest path.size();

i++) {

String tempstr =
shortest_path.get(i).toString();

tempstr = tempstr.replace("(", "");

tempstr = tempstr.replace(")", "");

tempstr = tempstr.replace(™ ", "");

String[] temptokens =
tempstr.split(":");

if (1 == 0) {

index1 =

getIndex(temptokens[0]);

7



myPath.addPoint(new
GeoPoint(points.get(indexl).getLat(), points.get(index1).getlLon()));
}
index2 = getIndex(temptokens[1]);
myPath.addPoint(new
GeoPoint(points.get(index2).getlLat(), points.get(index2).getlon()));

}

mymapView.getOverlays().add(myPath);
mymapView.invalidate();

}
} else {

Toast toast =
Toast.makeText(getApplicationContext(), "Now location was found.\nPlease wait
for satellite to respond.", Toast.LENGTH_SHORT);

toast.setGravity(Gravity.CENTER, 0, 0);

toast.show();

}

} else {

List<DefaultWeightedEdge> shortest_path =
DijkstraShortestPath. findPathBetween(graph, paths[0@], paths[1]);
myPath = new PathOverlay(Color.RED, this);

for (int i = @; i < shortest_path.size(); i++) {
String tempstr = shortest_path.get(i).toString();
tempstr = tempstr.replace("(", "");
tempstr = tempstr.replace(")", "");
tempstr = tempstr.replace(" ", "");
String[] temptokens = tempstr.split(":");
if (i == 0) {
int indexl = getIndex(temptokens[0]);
myPath.addPoint(new
GeoPoint(points.get(indexl).getLat(), points.get(indexl).getLon()));
}
int index2 = getIndex(temptokens[1]);
myPath.addPoint(new
GeoPoint(points.get(index2).getLat(), points.get(index2).getLon()));

}

mymapView.getOverlays().add(myPath);
mymapView.invalidate();

}

// Add the Vertices of the graph
privatevoid addVertices() {

String line = null;
String[] tokens = null;
InputStream in = null;
BufferedReader br = null;
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try {
in
br

getAssets().open("Nodes.txt");
new BufferedReader(new InputStreamReader(in));

while ((line = br.readlLine()) != null) {

tokens = line.split(" ");
PointData p = new PointData(tokens[@],

Double.parseDouble(tokens[1]), Double.parseDouble(tokens[2]));

}

points.add(p);
graph.addVertex(p.getId());

}

PointData p = new PointData("mylocation", 0.0, 0.0);
points.add(p);
graph.addVertex(p.getId());

} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();

}

try {
br.close();

} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();

// Add the Edges of the graph
privatevoid addEdges() {

tokens[1]);

String line = null;
String[] tokens = null;
InputStream in = null;
BufferedReader br = null;

try {

in
br

getAssets().open("Links.txt");
new BufferedReader(new InputStreamReader(in));

while ((line = br.readLine()) != null) {
tokens = line.split(" ");
DefaultWeightedEdge e = graph.addEdge(tokens[@],
int index1

int index2
double w =

getIndex(tokens[0]);
getIndex(tokens[1]);

getDistanceFromLatLonInKm(points.get(index1).getLat(),
points.get(indexl).getlLon(), points.get(index2).getLat(),
points.get(index2).getLon());
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graph.setEdgelWeight(e, w);

EdgeData ed = new EdgeData(tokens[@], tokens[1]);

ed.setAx(points.get(indexl).getlLat(),
points.get(index2).getlLat(), points.get(index1).getLon(),
points.get(index2).getLon());

ed.setC(points.get(indexl).getLat(),
points.get(index2).getlLat(), points.get(index1).getLon(),
points.get(index2).getLon());

edges.add(ed);

}

} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();

}

try {
br.close();

} catch (IOException e) {
// Auto-generated catch block
e.printStackTrace();

}

// returns the index of a point based on its id
privateint getIndex(String id) {

for (int i = @; i <points.size(); i++) {
if (id.equals(points.get(i).getId())) {
return i;
}

}

return -1;

}

// Find the distance between two Geo points in Km
privatedouble getDistanceFromLatLonInKm(double latl, double lonil,
double lat2, double lon2) {

double dLat
double dLon

deg2rad(lat2 - latl);
deg2rad(lon2 - lonl);

double a = Math.sin(dLat / 2) * Math.sin(dLat / 2) +
Math.cos(deg2rad(latl)) * Math.cos(deg2rad(lat2)) * Math.sin(dLon / 2) *
Math.sin(dLon / 2);

double c = 2 * Math.atan2(Math.sqrt(a), Math.sqrt(1 - a));
double d = Ra * c¢; // Distance in km
return d;

}

// Convert degrees to radiant
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privatedouble deg2rad(double deg) {

return deg * (Math.PI / 180);

}

// Find the nearest Edge to the given lat-lon
private String findNearestEdge(double lat, double lon) {

double min = 100;
String nodes = null;
for (int i = @; 1 <edges.size(); i++) {

// The a and c of the link
double a = edges.get(i).getAx();
double c = edges.get(i).getC();

// The ids of the nodes of the link
String idA = edges.get(i).getIdA();
String idB = edges.get(i).getIdB();

// The distance of the point from the link
double newMin = Math.abs(a * lon - lat + c) /
Math.sgrt(Math.pow(a, 2.0) + 1);

// If the current edge is closest to the user location
// check if the
if (newMin <= min) {

// a and c of the new line

double a_ = -1 / a;

double c_ = lat - a_ * lon;

// Intersection point
double x = 0;
double y 0;

if ((a_ - a) !'=0) {

x = (c-c)/ (a_- a);
}
y =a_*x+ c_;

// Get the bounds of the edge
double minlat = 0;

double maxlat = 0;
double minlon = 0;
double maxlon = 0;

// The lat and lot of the above nodes

double latl = points.get(getIndex(idA)).getLat();
double lonl = points.get(getIndex(idA)).getLon();
double lat2 = points.get(getIndex(idB)).getLat();
double lon2 = points.get(getIndex(idB)).getLon();

if (latl < 1lat2) {
minlat = latil;
maxlat = lat2;
} else {
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minlat
maxlat

lat2;
lati;

}

if (lonl < 1lon2) {
minlon = lonil;

maxlon = lon2;
} else {

minlon = lon2;

maxlon = lonil;

}

// If the intersection point is in the bounds then
// the edge is nearest
if (x >= minlat && x <= maxlat & & y >= minlon && y
<= maxlon) {
min = newMin;
nodes = idA + " " + idB;

}

return nodes;
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MBTilesModuleProvider.java

import java.io.File;
import java.io.InputStream;

import org.osmdroid.tileprovider.IRegisterReceiver;
import org.osmdroid.tileprovider.MapTile;
import org.osmdroid.tileprovider.MapTileRequestState;

import org.osmdroid.tileprovider.modules.MapTileFileStorageProviderBase;
import org.osmdroid.tileprovider.modules.MapTileModuleProviderBase;

import org.osmdroid.tileprovider.tilesource.ITileSource;
import org.osmdroid.tileprovider.util.StreamUtils;
import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import android.graphics.drawable.Drawable;

publicclass MBTileModuleProvider extends MapTileFileStorageProviderBase {

privatestaticfinal Logger Llogger =
LoggerFactory.getLogger(MBTileModuleProvider.class);

protected MBTileSource tileSource;

/**
* Constructor
*
* pRegisterReceiver
* file
* tileSource
*/
public MBTileModuleProvider(IRegisterReceiver receiverRegistrar,
File file,

MBTileSource tileSource) {

// Call the super constructor
super(receiverRegistrar,

NUMBER_OF TILE FILESYSTEM THREADS,
TILE FILESYSTEM MAXIMUM QUEUE SIZE);

// Initialize fields
this.tileSource = tileSource;

}

@Override
protected String getName() {
return"MBTiles File Archive Provider";

}

@Override
protected String getThreadGroupName() {
return"mbtilesarchive”;

}

@Override
protected Runnable getTilelLoader() {
returnnew TilelLoader();
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}

@Override
publicboolean getUsesDataConnection() {
returnfalse;

}

@Override
publicint getMinimumZoomLevel() {
returntileSource.getMinimumZoomLevel();

}

@Override
publicint getMaximumZoomLevel() {
returntileSource.getMaximumZoomLevel();

}

@Override
publicvoid setTileSource(ITileSource tileSource) {
Logger .warn("*** Warning: someone's trying to reassign MBTileModuleProvider's
tileSource!");
if (tileSource instanceof MBTileSource) {
this.tileSource = (MBTileSource) tileSource;
} else {
Logger .warn("*** Warning: and it wasn't even an MBTileSource! That's just
rude!");

}

privateclass Tileloader extends MapTileModuleProviderBase.Tileloader {

@Override
public Drawable loadTile(final MapTileRequestState pState) {

// if there's no sdcard then don't do anything
if (!getSdCardAvailable()) {

returnnull;
}
MapTile pTile = pState.getMapTile();
InputStream inputStream = null;

try {

inputStream = tileSource.getInputStream(pTile);

if (inputStream != null) {
Drawable drawable = tileSource.getDrawable(inputStream);

// Note that the finally clause will be called before
// the value is returned!
return drawable;

}

} catch (Throwable e) {
Logger.error("Error loading tile", e);

} finally {
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if (inputStream != null) {
StreamUtils.closeStream(inputStream);

}

returnnull;

}
}
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MBTileProvider.java

import java.io.File;
import java.util.Collections;

import org.osmdroid.tileprovider.IRegisterReceiver;
import org.osmdroid.tileprovider.MapTileProviderArray;
import org.osmdroid.tileprovider.modules.MapTileModuleProviderBase;

*

/

This class is a simplification of the the MapTileProviderArray: it only
allows a single provider.

@authormelle

* X X ¥ X X X ¥

*/
publicclass MBTileProvider extends MapTileProviderArray {

public MBTileProvider(IRegisterReceiver receiverRegistrar, File file) {

/**

* Call the super-constructor.

*

* MapTileProviderBase requires a TileSource. As far as I can tell it
is

* only used in its method rescaleCache(...) to get the pixel size of
a

* tile. It seems to me that this is inappropriate, as a
MapTileProvider
* can have multiple sources (like the module array defined below)

and

* therefore multiple tileSources which might return different
values!!

*

* If the requirement is that the tile size is equal across tile

* sources, then the parameter should be obtained from a different

* location, From TileSystem for example.

*/

super(MBTileSource.createFromFile(file), receiverRegistrar);

// Create the module provider; this class provides a TilelLoader that
// actually loads the tile from the DB.
MBTileModuleProvider moduleProvider;
moduleProvider = new MBTileModuleProvider(receiverRegistrar,
file,
(MBTileSource)
getTileSource());

MapTileModuleProviderBase[] pTileProviderArray;
pTileProviderArray = new MapTileModuleProviderBase[] { moduleProvider

}s

// Add the module provider to the array of providers; mTileProviderlList
// 1is defined by the superclass.
Collections.addAlLL(mTileProviderList, pTileProviderArray);

}
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// TODO: implement public Drawable getMapTile(final MapTile pTile) {}

// The current implementation is needlessly complex because it uses
// MapTileProviderArray as a basis.
}
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MBTileSource.java

import
import
import

import
import
import
import
import
import

import
import
import
import

java.io.ByteArrayInputStream;
java.io.File;
java.io.InputStream;

org.osmdroid.ResourceProxy;
org.osmdroid.ResourceProxy.string;
org.osmdroid.tileprovider.MapTile;
org.osmdroid.tileprovider.tilesource.BitmapTileSourceBase;
org.slf4j.Logger;

org.slf4j.LoggerFactory;

android.database.Cursor;
android.database.sqlite.SQLiteDatabase;
android.graphics.Bitmap;
android.graphics.BitmapFactory;

publicclass MBTileSource extends BitmapTileSourceBase {

// Log

log log log ...

privatestaticfinal Logger Llogger =
LoggerFactory.getLogger(MBTileSource.class);

// Database related fields

publicfinalstatic String TABLE TILES = "tiles";
publicfinalstatic String COL_TILES ZOOM_LEVEL = "zoom_level";
publicfinalstatic String COL_TILES TILE COLUMN = "tile_column";
publicfinalstatic String COL_TILES TILE ROW = "tile_row";
publicfinalstatic String COL_TILES TILE DATA = "tile_data";

protected SQLiteDatabase database;
protected File archive;

// Reasonable defaults ..

publicstaticfinalintminZoom

8;

publicstaticfinalintmaxZoom = 15;
publicstaticfinalinttileSizePixels = 256;

// Required for the superclass
publicstaticfinal string resourcelId = ResourceProxy.string.offline_mode;

/%%

* X X X X X ¥ ¥

*/

The reason this constructor is protected is because all parameters,
except file should be determined from the archive file. Therefore a
factory method is necessary.

@param minZoom
@param maxZoom
@param tileSizePixels
@param file

protected MBTileSource(int minZoom,
int maxZoom,
int tileSizePixels,

super ("

File file,
SQLiteDatabase db) {

'MBTiles", resourceld, minZoom, maxZoom, tileSizePixels, ".png");
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archive = file;
database = db;

}
/**

* Creates a new MBTileSource from file.

*

* Parameters minZoom, maxZoom en tileSizePixels are obtained from the

* database. If they cannot be obtained from the DB, the default values
as

* defined by this class are used.

*

* @param file

* @return

*/

publicstatic MBTileSource createFromFile(File file) {
SQLiteDatabase db;

int flags = SQLiteDatabase.NO _LOCALIZED COLLATORS |

SQLiteDatabase.OPEN_READONLY

int value;

int minZoomLevel;

int maxZoomLevel;

int tileSize = tileSizePixels;
InputStream is = null;

// Open the database
db = SQLiteDatabase.openDatabase(file.getAbsolutePath(), null,
flags);

// Get the minimum zoomlevel from the MBTiles file
value = getInt(db, "SELECT MIN(zoom_level) FROM tiles;");
minZoomLevel = value > -1 ? value : minZoom;

// Get the maximum zoomlevel from the MBTiles file
value = getInt(db, "SELECT MAX(zoom_level) FROM tiles;");
maxZoomLevel = value > -1 ? value : maxZoom;

// Get the tile size
Cursor cursor = db.rawQuery("SELECT tile_data FROM images LIMIT 0,1",
new String[] {});

if (cursor.getCount() != @) {
cursor.moveToFirst();
is = new ByteArrayInputStream(cursor.getBlob(0));

Bitmap bitmap = BitmapFactory.decodeStream(is);
tileSize = bitmap.getHeight();
Logger.debug(String.format("Found a tile size of %d", tileSize));
}

cursor.close();
// db.close();

returnnew MBTileSource(minZoomLevel, maxZoomLevel, tileSize, file, db);

}
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protectedstaticint getInt(SQLiteDatabase db, String sql) {
Cursor cursor = db.rawQuery(sql, new String[] {});
int value = -1;

if (cursor.getCount() != 0) {
cursor.moveToFirst();
value = cursor.getInt(0);
Logger.debug(String. format("Found a minimum zoomlevel of %d", value));

}

cursor.close();
return value;

}

public InputStream getInputStream(MapTile pTile) {

try {
InputStream ret = null;

final String[] tile = { COL_TILES_TILE DATA };

final String[] xyz = { Integer.toString(pTile.getX()),
Double.toString(Math.pow(2,

pTile.getZoomLevel()) - pTile.getY() - 1),
Integer.toString(pTile.getZoomLevel()) };

final Cursor cur = database.query(TABLE TILES,

tile,
"tile_column=? and tile_row=? and zoom_level=?",
Xyz,
null,
null,
null);

if (cur.getCount() != 0) {
cur.moveToFirst();
ret = new ByteArrayInputStream(cur.getBlob(0));

}

cur.close();

if (ret != null) {
return ret;

}

} catch (final Throwable e) {
Logger.warn("Error getting db stream:

}

+ pTile, e);

returnnull;

}

}
OverlayMarker.java

import java.util.list;

import org.osmdroid.views.MapView;
import org.osmdroid.views.overlay.ItemizedIconOverlay;
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import org.osmdroid.views.overlay.OverlayItenm;

import android.app.AlertDialog;

import android.content.Context;

import android.content.DialogInterface;
import android.content.Intent;

import android.util.log;

publicclass OverlayMarker extends ItemizedIconOverlay<OverlayItem> {
private Context mContext;

public OverlayMarker(final Context context, final List<OverlayItem>
alList) {
super(context, alList, new OnItemGesturelListener<OverlayItem>() {
publicboolean onItemSingleTapUp(finalint index, final
OverlayItem item) {

}

publicboolean onItemLongPress(finalint index, final
OverlayItem item) {

returnfalse;

returnfalse;
}
1
// Auto-generated constructor stub
mContext = context;
}
@Override

protectedboolean onSingleTapUpHelper(finalint index, final OverlayItem
item, final MapView mapView) {

AlertDialog.Builder dialog = new AlertDialog.Builder(mContext);

dialog.setTitle(item.getTitle());
dialog.setMessage(item.getSnippet());

dialog.setPositiveButton("More", new
DialogInterface.OnClickListener() {
publicvoid onClick(DialogInterface dialog, int id) {
Intent poidetails = new Intent(mContext,
PoiDetailsActivity.class);
poidetails.putExtra("id", item.getTitle());
Log.d("Testing", item.getTitle());
poidetails.addFlags(Intent.FLAG ACTIVITY NEW _TASK);
mContext.startActivity(poidetails);

})s

dialog.show();
returntrue;
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PioBean.java

import org.json.JSONException;
import org.json.JSONObject;

/**
* PoiBean class that serves as a container for poi information
* contains basic information such as name, description, type and location
*/
publicclass PoiBean {
private String name;
private String description;
private Point point;

privateclass Point

{
privatedoublelatitude;
privatedoublelongitude;
privatedoublealtitude;
public Point(double lat, double lon, double alt)
{
this.latitude = lat;
this.longitude = lon;
this.altitude = alt;
}
public JSONObject toJSONString() throws JSONException
{
JSONObject object = new JSONObject();
object.put("latitude", this.latitude);
object.put("longitude", this.longitude);
object.put("altitude", this.altitude);
return object;
}
}

public PoiBean(String _name, String _desc, double lat, double lon,
double alt)

{

this.name = _name;

this.description = _desc;

this.point = new Point(lat, lon, alt);
}

public String getName() {
returnname;

}

publicvoid setName(String name) {
this.name = name;

}

public String getDescription() {
returndescription;

}
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publicvoid setDescription(String description) {
this.description = description;

}

public JSONObject toJSONObject() throws JSONException

{
JSONObject object = new JSONObject();

object.put("name"”, this.name);
object.put("description”, this.description);
object.put("Point", this.point.toJSONString());

return object;
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PoiDetailsActivity.java

import android.app.Activity;

import android.content.Intent;

import android.content.res.Configuration;

import android.os.Bundle;

import android.view.View;

import android.widget.AdapterView;

import android.widget.Gallery;

import android.widget.TextView;

import android.widget.AdapterView.OnItemClickListener;

publicclass PoiDetailsActivity extends Activity {

private TextView title;
private TextView discription;
private Integer[] pics = null;
// adapter for gallery view
private ImageAdapter imgAdapt;
// gallery object

private Gallery picGallery;

@Override

protectedvoid onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity poi details);

Intent mIntent = getIntent();
String value = mIntent.getExtras().getString("id");

title = (TextView) findViewById(R.id.PoiTitle);
discription = (TextView) findViewById(R.id.PoiDescription);

picGallery = (Gallery) findViewById(R.id.samplegallery);

if (value.equals("University Dormitory")) {
title.setText(R.string.esties);
discription.setText(R.string.esties_discription);
pics = new Integer[3];

pics[@] = R.drawable.markeril;
pics[1] = R.drawable.marker2;
pics[2] = R.drawable.marker3;

} elseif (value.equals("Facility of Pure and Applied Science

01")) {

title.setText(R.string.thee0l);

discription.setText(R.string.thee@l discription);

pics = new Integer[3];

pics[@] = R.drawable.markeril;

pics[1] .drawable.marker2;

pics[2] .drawable.marker3;

Il
170 |70 |

} elseif (value.equals("Facility of Pure and Applied Science

02")) {
title.setText(R.string.thee02);

discription.setText(R.string.thee@2 discription);
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pics = new Integer[3];

pics[@] = R.drawable.markeril;
pics[1] = R.drawable.marker2;
pics[2] = R.drawable.marker3;

} elseif (value.equals("Teaching Facility @1")) {
title.setText(R.string.xodel);
discription.setText(R.string.xod@l discription);
pics = new Integer[3];

pics[@] = R.drawable.markeril;
pics[1] = R.drawable.marker2;
pics[2] = R.drawable.marker3;

} elseif (value.equals("Sports Center")) {
title.setText(R.string.sports);
discription.setText(R.string.sports_discription);
pics = new Integer[3];

pics[@] = R.drawable.markeril;
pics[1] = R.drawable.marker2;
pics[2] = R.drawable.marker3;

}

imgAdapt = new ImageAdapter(this, pics);
picGallery.setAdapter(imgAdapt);

picGallery.setOnItemClickListener(new OnItemClickListener() {
// handle clicks
publicvoid onItemClick(AdapterView<?> parent, View v, int
position, long id) {
// set the larger image view to display the chosen
bitmap
// calling method of adapter class
Intent gallery = new
Intent(getApplicationContext(), GalleryViewActivity.class);
gallery.putExtra("gallery", pics);
}

})s
}

@Override
publicvoid onConfigurationChanged(Configuration newConfig) {
super.onConfigurationChanged(newConfig);

}
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PointData.java

publicclass PointData {

private String id;
privatedoublelat;
privatedoublelon;

publicPointData(String inputId, double inputlLat, double inputlon) {
setId(inputId);

setLat(inputLat);
setLon(inputlon);

}

public String getId() {
returnid;

}

publicvoid setId(String id) {
this.id = id;

}

publicdouble getlLat() {
returnlat;

}

publicvoid setlLat(double lat) {
this.lat = lat;

}

publicdouble getLon() {
returnlon;

}

publicvoid setLon(double lon) {
this.lon = lon;

}
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ARControls.js

/I Create new images, which will be loaded right away

firstimage = new AR.ImageResource("esties.png”, {onError: errorLoadinglmage});
secondImage = new AR.ImageResource("'thee01.png", {onError: errorLoadinglmage});
thirdimage = new AR.ImageResource("thee02.png", {onError: errorLoadinglmage});
fourthimage = new AR.ImageResource("xod.png", {onError: errorLoadinglmage});
fifthimage = new AR.ImageResource("sportscenter.png”, {onError:
errorLoadinglmage});

/I current selected object
var selectedObject = null;

[Ivariable that keeps the jsonData received from the native app
var jsonObject;

/[function that gets called when the displayed poi bubble is clicked
/Isends the id of the selected poi to the native app
function generateOnPoiBubbleClickFunc(name){

return function(){
document.location = "architectsdk://opendetailpage?id="+name;

¥

/[ creates a property animation
function createOnClick Animation(imageDrawable){

var anim = new AR.PropertyAnimation( imageDrawable, 'scaling’, 1.0, 1.2, 750, new
AR.EasingCurve(AR.CONST.EASING_CURVE_TYPE.EASE_OUT_ELASTIC,
{amplitude : 2.0}) );

return anim;

/I creates a function for assigning to label's and imageDrawable's onClickTrigger
function createClickTrigger(id){

return function(){
/I hide the bubble
document.getElementByld("footer").style.display = 'block’;
document.getElementByld("poiName").innerHTML = jsonObject[id].name;
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document.getElementByld(*"poiDesc").innerHTML = "Description: " +
jsonObject[id].description;
document.getElementByld("more™).innerHTML = "More"
document.getElementByld(*footer™).onclick=
generateOnPoiBubbleClickFunc(jsonObject[id].name);

I/ reset the previous selected poi

if(selectedObject !'= null){
// reset the property animation
selectedObject.animation.stop();

/IselectedObject.arLabel.style.backgroundColor = '#FFFFFF80';
selectedObject.img.scaling = 1.0;
selectedObject.poiObj.renderingOrder = 0;

¥

/I set a new select status for the current selected poi
selectedObject = jsonObject[id];
//selectedObject.arLabel.style.backgroundColor = '#FFFFFFFF';
selectedObject.poiObj.renderingOrder = 1;

/[ start the assigned animation
selectedObject.animation.start();

return true;

k
k

/[function called from the native app fia callJavascript method
/Ireceives json-data as string and processes the contained information
function newData(jsonData){

jsonObject = JSON.parse(jsonData);

for(var i = 0; i < jsonObject.length; i++)
{
var poidrawables = new Array();
[*var label = new AR.Label(jsonObject[i].name,1.0, {offsetY : -1.5,
triggers: {
onClick:
createClickTrigger(jsonObject[i].id)},
style : {fontsize: '9px’, textColor : '#FFC100',backgroundColor : '#FFFFFF80'}});

jsonObject[i].arLabel = label;

*/

var poilmage;

if(JsonObject[i].name == "University Dormitory"){
poilmage = firstimage;

}else if(jsonObject[i].name == "Facility of Pure and Applied Science 01"){
poilmage = secondImage;
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}else if(jsonObject[i].name == "Facility of Pure and Applied Science 02"){
poilmage = thirdimage;

}else if(jsonObject[i].name == "Teaching Facility 01"){
poilmage = fourthimage;

Yelse{

¥

poilmage = fifthimage;

var img = new AR.ImageDrawable(poilmage, 2.0,{triggers:
{onClick:createClickTrigger(i)}});

jsonObject[i].animation = createOnClick Animation(img);
jsonObject[i].img = img;

/Ipoidrawables.push(label);

poidrawables.push(img);

geoLoc = new
AR.GeoLocation(jsonObject[i].Point.latitude,jsonObject[i].Point.longitude,jsonObject[i
].Point.altitude);

jsonObject[i].poiObj = new AR.GeoObject(geoLoc, {drawables: {cam:
poidrawables}});

¥

¥

/I Called if loading of the image fails.
function errorLoadinglmage() {
// set error message on HUD
document.getElementByld(*"footer").style.display
document.getElementByld("poiDesc").innerHTML = "Unable to load image!";
}

/I hide bubble and reset the selected poi if nothing was hit by a display click
AR.context.onScreenClick = function(){
/I hide the bubble
/l[document.getElementByld("footer").style.display = 'none’;
document.getElementByld("poiName").innerHTML = "";
document.getElementByld("poiDesc").innerHTML ="";
document.getElementByld("more").innerHTML =""";
/I and reset the current selected poi
if(selectedObject !'= null){
/I reset the property animation
selectedObject.animation.stop();

//selectedObject.arLabel.style.backgroundColor = ‘#FFFFFF80';
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selectedObject.img.scaling = 1.0;
selectedObject.poiObj.renderingOrder = 0;
selectedObject = null;
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ARWorld.html

<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.0rg/TR/html4/loose.dtd">
<!-- saved from
url=(0061)http://www.wikitude.com/doc/architect_tutorial/tutorial5.html -->
<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>Augmented Reality World</title>

<I-- Include CSS Styles -->
<link href="styles.css" rel="stylesheet" type="text/css">

<!I-- Include the ARchitect library -->
<script src="architect://architect.js"></script>
<script src="ARControl.js"></script>

</head>
<body>
<div id="footer">
<h3><span id="poiName"></span></h3>
<span id="poiDesc"></span><br/>
<p id="more"style="text-align:right;"></p>
</div>
</body>
</html>

101



Activity_ar_browser.xml

<?xmlversion="1.0"encoding="utf-8"?>
<LinearlLayoutxmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"”

android:layout_height="fill_parent">

<com.wikitude.architect.ArchitectView
android:id="@+id/architectView"
android:layout_width="fill_parent"
android:layout_height="f1ill_parent">
</com.wikitude.architect.ArchitectView>

</LinearlLayout>
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Activity_directions.xml

<Relativelayoutxmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="wrap_content"”

android:layout_height="wrap_content"”
android:layout_alignParentLeft="true"
android:layout_alignParentTop="true"

android:orientation="vertical ">

<TextView

android:id="@+id/textViewl"
android:layout_width="wrap content"
android:layout_height="wrap_content"
android:paddinglLeft="10dp"

android:paddingTop="1@dp"

android:text="@string/from"
android:textAppearance="?android:attr/textAppearancelLarge"/>

<Spinner

android:id="@+id/spinnerl”
android:layout_width="wrap_content"”
android:layout_height="wrap_content"”
android:layout_alignParentLeft="true"
android:paddinglLeft="10dp"
android:layout_below="@+id/textViewl"/>

<TextView

android:id="@+id/textView2"
android:layout_width="wrap_content"”
android:layout_height="wrap_content"”
android:layout_alignParentLeft="true"
android:paddinglLeft="10dp"
android:layout_below="@+id/spinnerl”
android:text="@string/to"
android:textAppearance="randroid:attr/textAppearancelarge"”/>

<Button

android:id="@+1id/button2"
android:layout_width="wrap_content"”
android:layout_height="wrap_content"”
android:layout_alignBaseline="@+1id/buttonl”
android:layout_alignBottom="@+id/button1™”
android:layout_marginLeft="44dp"
android:layout_toRightOf="@+id/buttoni”
android:text="@string/cancle"/>

<Spinner

android:id="@+1id/spinner2"
android:layout_width="wrap_content"”
android:layout_height="wrap_content”
android:layout_alignParentLeft="true"
android:layout_below="@+id/textView2"
android:paddinglLeft="10dp"/>

<Button

android:id="@+1id/buttonl1”
android:layout_width="wrap_content”

103



android:layout_height="wrap_content"”
android:layout_alignParentLeft="true"
android:layout_below="@+id/spinner2"
android:paddinglLeft="10dp"
android:text="@string/find"/>

"

</RelativelLayout>
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Activity_galery_view.xml

<Relativelayoutxmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"”

android:layout_height="match_parent">

<Gallery

android:id="@+id/gallery"”
android:layout_width="fill_parent"
android:layout_height="wrap_content"/>

</RelativelLayout>
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Activity_poi_details.xml

<?xmlversion="1.0"encoding="utf-8"?>
<LinearlLayoutxmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/LinearLayoutl”

android:layout_width="fill_parent"”

android:layout_height="fill_parent"”

android:orientation="vertical">

<TextView

android:id="@+id/PoiTitle"
android:layout_width="fill parent”
android:layout_height="30dp"

android:text="@string/empty"
android:textAppearance="?android:attr/textAppearancelLarge"/>

<ScrollView
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"”
android:layout_height="fill_parent">

<LinearlLayout
android:layout_width="match_parent"”
android:layout_height="wrap_content"”
android:orientation="vertical ">

<Gallery
android:id="@+id/samplegallery"”
android:layout_width="fill_parent"”
android:layout_height="wrap_content"/>

<TextView

android:id="@+id/PoiDescription”
android:layout_width="wrap_content"”
android:layout_height="wrap_content"”
android:scrollbarStyle="insideInset"
android:scrollbars="vertical"”

android:text="@string/empty"”
android:textAppearance="randroid:attr/textAppearanceMedium"”/>
</LinearlLayout>

</ScrollView>

</LinearlLayout>
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Activity_main.xml

menuxmlns:android="http://schemas.android.com/apk/res/android">

<itemandroid:id="@+id/arview"
android:title="@string/ArView"
android:orderInCategory="60"
android:icon="@drawable/ic_menu_globe"
android:showAsAction="1ifRoom[withText">
</item>

<itemandroid:id="@+id/directions"”
android:title="@string/directions”
android:orderInCategory="1"
android:icon="@drawable/ic_menu_car"
android:showAsAction="never">
</item>

<itemandroid:id="@+id/cleardirections”
android:title="@string/menu_settings"
android:orderInCategory="2"
android:icon="@drawable/ic_menu_stop"
android:showAsAction="never">

</item>

<itemandroid:id="@+id/exit"
android:title="@string/exit"
android:orderInCategory="3"
android:icon="@drawable/ic_menu_exit"
android:showAsAction="never">

</item>

</menu>
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Attributes.xml

<?xmlversion="1.0"encoding="utf-8"?>
<resources>
<declare-styleablename="Galleryl">

<attrname="android:galleryItemBackground"/>
</declare-styleable>
</resources>
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Strings.xml

<?xmlversion="1.0"encoding="utf-8"?>
<resources>

<stringname="app_name">Pocket Museum</string>

<stringname="MapView">Map View</string>

<stringname="ArView">AR View</string>

<stringname="menu_settings">Clear Path</string>

<stringname="directions">Get Directions</string>
<stringname="exit">Exit</string>

<stringname="cancle">Cancel</string>

<stringname="from">From</string>

<stringname="to">To</string>

<stringname="find">Find</string>

<stringname="empty"/>

<stringname="esties">University Dormitory</string>
<stringname="esties_short_discription”>University of Cyprus
dormitory.</string>

<stringname="esties_discription”>University of Cyprus dormitory.</string>
<stringname="theefl">Facility of Pure and Applied Science 01</string>
<stringname="thee@l_short_discription”>Facility for Mathematics and Computer
Science.</string>

<stringname="theedl _discription"”>In this building you can find the Department
of Computer Science and the Department of Mathematics and Statistics. Here
you can find many labs related to all aspects of Computer Science. there are
also the Mathematic labs. </string>

<stringname="thee02">Facility of Pure and Applied Science 02</string>
<stringname="thee02_ short_discription”>Facility for Physics and
Chemistry.</string>

<stringname="thee02 discription”>In this building you can find the Department
of Physics and the Department of Chemistry. All the labs are equipped with
the best equipment, giving you the ability to perform a variety of
researches.</string>

<stringname="xo0d01">Teaching Facility @1</string>
<stringname="xo0d@1_short_discription”>Facilities designed for
teaching.</string>

<stringname="xo0d01_discription"”>A building dedicated in the ease of
teaching.</string>

<stringname="sports">Sports Center</string>
<stringname="sports_short_discription”>University of Sports Center.</string>
<stringname="sports_discription”>University of Cyprus dormitory.</string>

<string-arrayname="destinationsFrom">

<item>My Location</item>

<item>Dormitory</item>

<item>Facility of Pure and Applied Science 01</item>
<item>Facility of Pure and Applied Science 02</item>
<item>Teaching Facility @1</item>

<item>Sports Center</item>

</string-array>

<string-arrayname="destinationsTo">
<item>Dormitory</item>

<item>Facility of Pure and Applied Science 01</item>
<item>Facility of Pure and Applied Science 02</item>
<item>Teaching Facility @1</item>

<item>Sports Center</item>
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</string-array>

</resources>
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Styles.xml

<resources>

<stylename="AppTheme "parent="android: Theme.Holo"/>
<stylename="AppThemeDialog"parent="android:Theme.Holo.Dialog"></style>

</resources>
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