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MepiAnyn

To moapoév «keipevo mapovcotdler Vv avdmtuln  eappoyns  emovénuévng
TPAYULATIKOTNTOAG YIo. TO AETOVPYIKO cvotnuo Android, pe 1o Ovoua TreasureAR,
ypnoonotwvtag Vv PipAodnkn avowktov kddwka AndAR, tovg evooUATOUEVOLS
acOnmpeg kot Tov déktn GPS g ovokevng poc. o tv vAomoinon tov yopTodv

nag ypnotpomomoape tnv erevepn Pirrodnkn OSM.

H emovénuévn mpaypoatikdmra (augmented reality) evioyOel TNV ORTIKN TOL PO
YL TOV TPOYUOTIKO KOGUO HE Oedopéva, €IKOVEG KOl NYOVS TOL TOPAyovTol Ao
vroAoylotéc. Ta 6mota aAANAETIOPOVV LLE TNV KIVNOTN TOL YPNOTNH GTOV TPOYLOTIKO
KOGO , GE TPAYLATIKO YPOVO, TPOSTAODVTAG VO KAVOLY TNV YpNoN TG EXAVENUEVNS
TPAYLATIKOTNTOG UE TETOWO TOYVTNTA KO TPOTO TOV EMITPETOVY GTOV YPNON VO, EYEL
TO. KOTAAANAO TEPIEXOUEVO KIVOOUEVOS HEGO GTOV TPAYUATIKO YDOPO Kol UE OGO

YIVETOL 1O OHLOAO KOl PLGIKO TPOTO.

Kot v Audpkelo. YVAOTOMGELS TNG TTUYLOKNG £PYOCIOG HAG HEAETHCAUE TOGO TNV
EMOVENUEVT  TTPAYHOTIKOTNTO OOV TEYVOAOYid 00O Kot TNV dvvotdtnto  va
avamtoEovpe o epoppoyn mov o cuvovdlel kot Tovg OvVO KLpimG  TOHTOLG
emovénuévng mpaypatikdtntog, 1o 6o ¢ Emavénuévng IMpaypotikomtog Me v

YPNON CNUASIDV TOGO Kot YMPIg oV Td.

Aggarc Kheona
Enavénuévn Hpaypatuoétra, Android, AndAR,OSM



Abstracts

This text presents the development of augmented reality applications for the operating
system Android, named TreasureAR, using the open source library AndAR, the
embedded sensors of our device and GPS module. The implementation of our maps

base to OSM free library.

Augmented reality (AR) enhances the viewing user's real world with data, images and
sounds produced by computers. Interacting with the movement of sound in the real
world , real time , trying to make use of augmented reality with such a speed and
manner that allows the user to have the appropriate content moving into the real space

and with as smooth a and natural way.

During the process of our thesis we investigated augmented reality technology as well
as the opportunity to develop an application that combines the two main types of

augmented reality, in both the Augmented Reality Marker Base and Marker less.
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Augmented Reality, Android, AndAR, OSM
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Eicaywyn

H mapovca ntuylokn epyacio peretd v avantoén Eeoappoyov Emavénuévn
[paypotwcoétta (Augmented Reality) yio KivntéC GLGKEVEG KOt TOLO GLUYKEKPLUEVA Y10l TNV
mAateopua Tov Agttovpyikod Xvotipatog Android. Mia teyvoAoyia mov £xet Tig pileg Tig
otV dexoetio Tov 60 pe To TPAOTO SEAG fUOTA KAl AVOTTOGGOVTIOV Giyd O1Ya HEGO GE

EPYOOTNPLOL KO EPEVVNTIKA 10pOLLOTA

H teyvoroyia avth KOTAPEPE VO, TEPACEL OO TO GTASIO TOV EPEVVNTIKMV WOPVUATOV KoL TOV
EPYOOTNPLDV AP OTNV AVATTVEN TOV KIVIITOV TNAEPOVOV KO 1010{TEPO TNG TEAELTALNG
YEVIGG TOVG, TV Agyouevev EEuvmvav KivnTov. Ta oroila pog Tapéyovv ta Tpia facikd

OTO(ELQ TTOL OTOLTOVVTOL Y10 TIC EPOPLOYES ETAVENUEVTG TPOYLOTIKOTITOG.

1. Trmv arapaitnn LVIOAOYICTIKY 10YD Y10 VA, TPEYOLV Ol aAyOp1BLoL ,

2. v 086vn mévw otnv omoia Bol ELPAVIGTOVY TOL GTOLYEL TOL EXAVEAVOLY TNV
TPOYLATIKOTITO TOVG KOl TOVG EVOOUOTOUEVOVE GONTAPES TG CVGKELNG LOG
(GPS, emtoyvvoidpeTpo, mo&ida)

3. aAAd Kot TIG SuVATOTNTEG SIKTVMGELS VTMY TV GVOKEVMV

Eniong ta o0yypova Kivntd ThAEQPVA TPEXOVY AEITOVPYIKE GUGTNHLLOTA TTOV O TAPEYOVY
OAOL TO OTTOPOITNTA TTPOYPOLLLATIOTIKG EPYOAELD Y100 TNV OVATTTUEY EPAPUOYDV ETOVENLEVNC
TPOYLATIKOTNTOG .

H ovykexpévn epyacio yopilete oe mévte kepdioio:

270 TPMTO KEPGAANLO TEPLYPAPOVUE TL Elvan 1] ETALENUEVN TPOYLLATIKOTNTO KOl OAQL TOL
amopoaitnta otowyeld mov yperaletar vo yvopilovpe yio v avamtuén spapuoyav EI yuo ta

KIVNTE TNAEPOVE, .

10 AguTtepo KePAAALO YiveTal ia aviAvoT Yio To Aertovpyiko cvotnua Android Kot Tig

drabéopeg PrpAodnkeg yio v avamtuén epappoycdv EIT

210 Tpito kepArLato TEPTYPAPOVLE TNV AVATTLEN TNG EPOPLOYT LG KOl TO KOPLO GUGTATIKE

OV TNV ATOTEAOVV.
210 Tétapto KEPAAOLO KAVOLLLE L0 TEPTYPOPT) TOV TPOYPUUUATOV TOV YPNCLLOTOMGULLE Y10,

™V avAaTTLEN TNG EPAPLOYNG OAAG KOL TG GLGKELTIC TOV YPTCLLOTOMGALLE Y1 TV avATTLEN

™m¢ epappoyns. Emiong kévovpe pwa covioun meptypa@r| tTng AELTOVPYLAS TS EQOPUOYNS LLOG.
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Téloc, oto [1éumto Ko TEAEVTAIO KEQPAMOLO OVAPEPOVLLE TO CLUTEPACLUTO TOV ATOKOUICULLE
KATA TNV O10pKel TNG avVATTTLENG TNG EEOPUOYT HOG , OAAGL Ko TOAVES SUVATOTNTEG TEPOLTEP®

ovaTTUEN NG EPAPUOYT HOG.

1: Eraugnuévn NMpaypatikéTnTa
1.1 Opiouoég

Yndapyovv apketol optopol GYETIKA Le TO TL eivan 1) emavEnuévn Tpaypotikotnto. To 1997 o
Ronald Azuma [1]é0woe évav opiopd yia v emovénuévn Hpaypatikdtnta mov gival Kowvd
amodektoc. O oOmotog opiler v Emovénuévn Ilpaypotikdmnta cav pior teyvoroyio wov
ouVOLALEL TO QLGIKO TEPIPAAAOV EVICYVIEVN (EMAVLENUEVO) LLE EIKOVIKA OVTIKEILEVO TTOV

onuovpyoHvTaL amd VTOAOYIOTY.

Yopupdva pe tov  Azuma yw vo Bsopnbeil éva cOotpo M €QopUoy| ETAVENUEVIG
TPOYLOTIKOTNTO TPETEL VO, TANPT T TPIOL TOPUKAT® YOPOKTIPIOTIKA
1. Zovovdlel EIKOVIKOV YOPUKTPOV HE TOV TPUYNOTIKO KOGpO, t0 Pooikdtepo
yopoktnplotikd g EIT dnladn o cuvdvacudc mpaypatikod kot eucovikov. H EIT
EVIGYVEL TOV TPOTO UE TOV 0T010 0 AVOPTOGg avTIAAUBAVETAL TOV TPAYLOTIKO KOGUO
UES® TOV a1t ceE®mV TOL (KUPImG TIG OPOoT] HEXPL OTIYUNG).
2. Na Aliniemopa (Interactive)og mpaypatiko ypovo, n EIl npénet va Aeitodpyel o€
TPAYUOTIKO YpOVO Kol VO, CAANAETIOPE [LE TAL GLUPAVTO TOV EKTEAOVVTAL EKEIVI TNV
GTIYUN.
3. No Ag1ToVpyEL AvVOQOPIKA PUE TOV TPAYROTIKO TPLGOAGTATO KOGHO, Eival Kol ovTd
OV JLAPOPOTOLEL TNV EMAVENUEVT] TPAYLLOTIKOTITO OO TNV EIKOVIKT] TPy LOTIKOTITO
K0ODC AmouTel TO TPAYLOTIKO GTOLXELO TOL TPIOOAGTATOV KOGLOL Vo gival Kupiopyo

KOUL TO «EIKOVIKO» VO, ETIKOAVTTETOL GE OVTO

"Eva and ta 1o yopaKkTtnpioTtikd  mopdostylo ETaVENIEVNG TPAYLATIKOTNTOS Kol TO TAEOV
YVOGoTO 68 OA0VG pHog pe emmAéov mAnpogopia ftav ta nepipnue HUDs(Head-up Displays)
OTO HOYNTIKA 0EPOCKAPN, OOV 0 TAOTOG pmopel va del v oto Ttlopl Tov pHoynTIKoL |,
TAPAUETPOVS TNG TTNONG, OTWOG TAYVTNTA, VYOUETPO, TO GTOYO K.0. Y®PIc va ypelaletol vo

LETOKIVIGEL TO KEPAAL TOV KO YOPIC VO YAVEL TNV OTTIKY ETOQPY| TOV UE TO TEPPAAAOV.
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Ewova 1-1: HUDs (Head-up Displays) oto poymtikd aepockaen

1.2 MeikTA MpayuaTikéTnTA

To 1994 0 Paul Milgram kot o Fumio Kishino mpaypotonoincav pia tavopmon tov
GUOTNUATOV HEIKTNG TpayuaTikotnTag (mixed reality) mov cvpmepiiapfdavovy v Euwcovikn
[paypotwcotnro (Virtual Reality, VR) v Emavénuévn Ipaypatikdétmra ( Augmented
Reality, AR ) kot v Erovénuévn Ewovikotnta (Augmented Virtuality, AV).

 MixedReality ————

Real Augmented Augmented Virtual
Environment Reality Virtuality Environment

Ewoéva 1-2. Ewovikd Xvveyég katd tov Mailgram

O Milgran 1o 1994(3) 6p1o€ T0 « GUVEYXEG TPAYLOTIKOTNTOG-EIKOVIKOTNTOG» (reality-virtuality
continuum), 6oV 670 &va AKPO PPIoKETAL TO TPAYUATIKO TEPIPAAAOV Kal 6TO GAAO dKpo Eva
TANPOG EKOVIKO TEPPAALOV. AVAUESH GTA VO OVTO (KPA VITAPYOVV Ol OTOYPMDCELS TNG

Mixng mpaypartikotnrag(mixed reality).

H eravénuévn apoypatikdémra, PpiokeTol KOVTd 610 AKPO TNG TPAYLOTIKOTNTOG, KAOMS M
KUPLOPYN OVTIANYT] TOL UETAQEPETAL TPOG TOV YPNOTH EIVOL QLTI TOL TPAYUATIKOD KOGLLOV,
emavénpévn pe dedopéva amd Evav vroroyiot kot 1 Eravénuévn Ewovikotnta(augmented
virtuality), sivor évag Opog mov dnpuovpyndnke omd tov Milgran, n omolo Ppicketon
TANPECTEPAL  GTNV  EIKOVIKY  TPAYHOTIKOTNTO KOl TEPLYPAPEL GLOTAUATO TO OOl
mapovctalovy Kuping cOvOeTeg E1KOVEG LE TPOGHNKT KATO10V OTOXEIMV amd TO TPAYLATIKO
nepIPaAdov, yioo peyaAbTEPN TOTOTNTO Ko peaAicpd. H emavénuévn eikovikotnta dev £xel
OVCLOOTIKEG EQOPUOYEG KOL OVOUEVETOL VO eKAElYEL G Kotnyopia, 600 1 TEXVOAOYiM

BeATidveTOn KO 01 EIKOVIKES GKNVEG OgV Bal StakpivovTan oo TIG TPOLY LOTIKES.

15



To onpavtikd ctoryeld oty taEvounomn tov Milgran givan to yeyovdg 6Tt o1 katnyopieg g
Mikng mpaylatikdtntog 08V avVTIHETOTILOVTOL ®G Olokpitd onueic, oAAL OAOC O YMOPOG
Bewpeitar cvveyéc. Avtd onuaivel 6t ta Oplor Oev etvar amdivtog o Kot dTL o1 dlakpicelg
yivovtal dveOldKplTeEG Y TO TU aKPPAOC OVTIAGUPBOVOLOOTE ®C TPAYHATIKO KOl T ©C

EIKOVIKO.

1.3 Zuykpion Emraugnuévn NMpaypatikdtnTa Kai EIKOVIKAG
MpaypaTikéTNTOAG

H swovikn kon 1 emavénuévn apoyuatikoTto eival dvo SPOPETIKEG EVVOIEG OV Kal £XOVV
TOALG KOWA YOPAKTNPIOTIKA TOGO ¢ TEYVOAOYiEG 060 Kol g 10éeg. O Opog ewoviky
TpoypoTikoTTe, 0modideTol otov Jason Lanier, Tov 10puth pog amd TG TPAOTES ETALPIEG TOV
aCYOANONKOY LE TNV KOTOOKELT TETOU®V GUOTNUATOV, 0 OTOL0G TPOCIIOPIGE TN VEN CVTN
teyvoroyia 10 1992 mg «éva Tpiodidotarto Kol oAANAemidpactiko(interactive) TepiBdAlov, T0
omoil0 TOPAYETOL €5 OAOKANPOL amd £vaV LTOAOYIGTN KOl GTO OTOI0 O ¥PNOTNG UTOPEL va

euporotei(immersion)».

2NV EIKOVIKN TPOYHOTIKOTNTA O 6TOYO0G £ival 11 TANPNG OTOKOTN TOV ¥PNoTh omd TO YOpw
oL TEPIPAALOV Kot 1 dnovpyia pog (TIGTEVTHG Kot AOAVTMS PEOMOTIKNG) YeLdaictnong
0Tl Ppiloketor o€ OmMOWOV KOGHO Topdyel O VTOAOYIOTAS. Evd oty emavénuévn
TPAYLATIKOTNTO O GTOYOG LLOG OV E1VAL 1] AMOKOMT TOL YPNOTN OO TNV TPAYLATIKOTITO AALG
1N EVIGYLOT TOL TPOYUOTIKOD KOGLOV LE VEQ GTOLYELL TOV dEV UTOPOVV VO, LOG TOPEYOVY OL
OLoONCELS O, OVOLOOTIKA EVIGYVOVLE TIC aloBnoelg pag (Kupiog v 6pact, HEYPL GTIYUNG)

LE TIC SLVOTOTNTEG TOV LLOG TOPEYEL 1] TEYVOAOYIN TNG TANpOPOpPIiaG,

1.4 loTopiki Avdadpoun

Ed® 0o kdvoupe pio chvtoun 1otopikn avddpoun oty mopeion eEEMENG e emavénuévng

TPAYHOTIKOTNTAG amtd TNV dekoetio Tov 60 péypt T LEPES A,

1957: O Morton Heilig, évag Kwnuotoypa@lotg  Onuovpysl kol ToTéVIOpe Evav

TPOGOLOIMTY OVOTL Sensorama LE YpaQikd, 1Yo, 06vnon Kol OGUEC.

1966: O Ivan Sutherland gmvonti Vv cvokevn mpoPoirg kepoing(head-mounted display)

TO TPADTO TAPABVPO GTOV EIKOVIKO KOGLO
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1975: O Myron Krueger onpovpyel to Videoplace mov emtpémel GTOLG YPNOTES VA

OAANAETIOPAGOLV LLE EIKOVIKE OVTIKEILEVA Yo TPADTY POPAL.

1989: O Jaron Lanier epevpiokel Tov 0po eikovikny mpaypotwkodtnroVirtual Reality) wou

ONUOVPYEL TNV TPDOTN EUTOPIKT EMYEIPNON YOP® OO EKOVIKOVS KOGLOVC.

1990: O Tom Caudell eicdyel ™ @pdon emavénuévn mpaypatikotnta(Augmented Reality)
eve dovieve otnv etaipio. Boeing kot fonbovoe epydtec va tomobetiicovy To KOADIO GTO

0EPOCKAPT.

1992: O L.B. Rosenberg avoantdcoel £va amd To TpOTO AEITOVPYIKG GCUCTNUATO EXAVENUEVIG
npaypatikdttog pe ovopo VIRTUAL FIXTURES oto Air Force Research éva gpyactipio

TOL OUEPIKAVIKOV GTPATOV.

1992: Ot Steven Feiner, Blair MacIntyre kot Doree Seligmann mapovoidlovv to mpdto

OMUOVTIKO paper o€ &va TpOTOTLUTTO GUGTN A ETOVENUEVN S TpaypaTikoTnTag, KARMA.

1999: O Hirokazu Kato ( J0E% 1— ) dnuovpyel to ARToolKit ota gpyactipia HIT, pia
BP0 Yoo TV emavénuévn Tpaypatikotnta mov Poaciletal og onpdodla (markers) omov

ouveylotnKe N avamTLEn TOL amd AALOVG EPELVNTEG TOL EPYACTIPLOV.

2000: O Bruce H. Thomas oavamticoer 1o ARQuake, t0 mpodTo moyvidl emavénuévng
TPAYUOTIKOTNTAG £EMTEPIKOD YDPOL Kot TaPOVSLALeTal 6To deBvEG cLUTOGIO Yial

®opnrovg Ynoroyiotég (International Symposium on Wearable Computers).

Ewova 1-3: ARQuake

2008: O To&owwtikdg OdNyos tov Wikitude (Wikitude AR Travel Guide) mov vrootnpilet
emavEnpévn mpaypatikétnta Eekivnoe otic 20 OktoPprov tov 2008 pali pe 10 Kvntd

miépovo G1 Android.
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2009: To ARToolkit petapépetar oto Adobe Flash, to FLARToolkit and v Saqoosha,

PEPVEL TNV ETAVENUEVT TPAYLOTIKOTNTO GTOV PUAAOUETPNGEC.

2010: Kémoleg véeg PpAodnkeg emavENUEVNG TPAYLOTIKOTNTAG OVOTTOCCOVTOL Y10l TO VEO

Aertovpykd cvotua g Google, To Android, 6ntwg n AndAR, mov viomoteitan oe Java.

1.5 Topeig Xpnong tng ETraugnuévng NpaypatikétnTag.
To medio epappoyng TG EMALENUEVNC TPAYLATIKOTITOG LITOPEL VO PPEL EQUPLOYT OXEGOV GE

KG0e Topéa TV avOpOTIOV dpacTnplotHTev GAAL Kot otV Kanuepwn {on pog. Opiopévol
Epevovntéc pdAiota dep@T®dvTol PRTOG TPOKEITOL Yio TV €QApLoYN Tov Bo aAlalel v
Con pog ocav évag evioyvtig vonuoovvng (intelligence Amplification), dnwg éyet opicet o
Brooks, cav epyaieio vmofondnoeig tov avOpd®TOL OTIS O10POPEC OPAGTNPLOTNTESG TOV.

Kdamotot yevukoli topeig mov pmopel va fpet epapuoyn:

1.5.1 laTpikA

O mepiocdtepeg mPOoTADEIEC EQUPUOYNG OTO YDPO TNG UTPIKNAG EMIKEVIPOVOVIOL GTIV
vroPondnon tov eyxepniocwv. Eiwoveg amd axtwoypopieg N afovikég/poyvnTikég
TOLOYPOQIEC LITOPOVV VO TPOPAAAovTal 6T0 6moTd onueio Tov achevong kabmg 1 eyyeipnon
Bpioketon og e&éMéEn. Eniong o yuotpog pmopel va PAETEL pio TPIGOIAGTATN OTEIKOVIOT EVOG

euPpvov, n 6mota £xet dnuiovpynOel e TN XPOTN VIEPNY WOV, TAVE® GTNV KOWAio TG EYKHOV.

1.5.2 Evnuépwon/Yuyxaywyia

H Enavénuévn Tpoypotikdtnto ypnotlomoteitol €0 Kot opKeTE ypovid omd To TNAEOMTIKA
KAVAAOL ELGAYOVTOG GUECH YNQLUKEG TANPOPOPIEC 0TO EKTEUTOUEVO PBlvieo GE TPAYULOTIKO
YPOVO, KLOGIKO TAPAdELYLLO. AVTAG TNG XPNONG Elval 1) Tapovsiaon TV deATiov Kapolh AL

KOl 6 AAAEG EQUPLOYEC KLPI®G AOANTIKOV aydVOV.

1.5.3 Z1paTdg

H epoapuoyn tov HUD omotedei évo omd to mpodTo mopoadeiypote  emovénuévng
TPAYUOTIKOTNTAG KOl OEYVOUV TO EVOLIPEPMY TOV OTPUTIOTIKOV BLOUNYOVIOV Yo TNg
dUVaTOTNTEG TNG XPNOTG TNG EMAVENUEVIG TPAYLOTIKOTNTOG 0TO TESIO TG UAYNG KOt TO DG
avt umopel va Ponbnocel Ttoug oTPATIOTEC. LTO UEAAOV Ol OTPOTIDTEG WTOPOVV Vo
€POOLOOTOVV HE EOIKA KPAvT €MALENUEVIC TPAYLOTIKOTNTAG TOV LITOPOVY Va VIEPBETOVY

TANPOPOPIES YLOL TOV TTPUYHOTIKO KOCLO:
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e T v popeoioyio ToV £6GPOVGS

e [ Tov avtitolo oynuUATICUO

o [ TN un opoTéG amd TNV GUYKEKPIUEVT] OTTIKN AETTOUEPELES OTTMOC TAT|POPOPIEG OO
d0pLPHPOVE N ATd GALOVG CTPOTIDTEC.

o T kpiowa onueia kot advvopiec Tov avtinailov

1.5.4 Alapnuion /MAnpo@dépnon Mpoidvrwyv:

H EIT pmopet va ypnoomonel Kot yio SlapnoTikoug 6Komovg o€ TEPLOOIKA EQNUEPIOES
EepevyovTag ATLo LOVO Omd TG SIKTLOKES SLOKPUTIKES EQAPLOYEC OV KoL EKEL 6TV Katnyopio
TOV MAEKTPOVIKOV KOTOoTNUATOV B0 ftov pio mopd TOAAY KoAn emioyn. Kvpiog yia
OKOTOVG TANPOPOPNONG TPOIOVTMOV dNANON VO LOG TOPEXEL TV OLVATOTITA VO dOVLE TO GE
TPAYLOTIKO HOVTEAD TL DITAPYEL LEGHU GTO KOVTL TPV TO AyOPAGOVUE €1T€ NAEKTPOVIKA gite

(PLOIKAL.

1.5.5 AokipaoTipia

Ye moAAd kotaotTiuato, AR dikaletal wg o eikoviky aibovosa dokiung . O ypnotng pmopet
va 6tabel umpooTtd amd o, 006vn pe o kdpepa torofetnuévn kamov. O ypnotng Ba det o
id10¢ gpeaviletar otnv 006vn. O YpHOTNG, OTN GUVEKELD, XPTCLOTOLEL Lio GLGKELT| €GOS0V,
OM®G £va TOVTIKL 1| TO TANKTPOAGY10 Yo va emMAEEETE KAmOw omd TIC Jabéoiueg emAoyég
pPOLYO. O VTOAOYIOTHG ZTN ouvexewn, o avénoel avtd 1o oToeio emdvmd TNV €KOVO TOL
YPNOTN Kol VO TO eRQavicete oty 006vn. O ypNnotng Wtopel vo evepyomotoet yio vo. Oglte

TOV €0VTO TOL OO OAEC TIG YWVIEC.

1.5.6 Biouynyxavia

H emovénpévn mpoaypotikdtnto pmopel va Bpet epappoyn otov Bopmyovikd oyedtacud, oTig
ypappéc apdymyng ,otnv cuVEPLOAOYNGT , GTNV GLVINPNGON Kol GTIG KOTACKEVES, dIvoVTag
TN SLVATOTNTA GE [0 OHAd UNYaviK®v 1 epyalopévav vo epydlovtal mdvm oto 110 €pyo,
€Yovtag OAol TNV duvatdtnTa Vo PAETOLV o€ TPAYUATIKO ¥pOvo TiG dopbdoelg kol Tig

BeATidoElg TOL YivovTol Kot Vo, Tpocaplofovy TNV Topaymyn TOUS 6T VEX OEOOUEV.

"Evag cvuvinpntig Oo pmopel va PAETEL TO EAUTTOUATIKO €EAPTNIO HLOG UNYXOVIG UE VO TTLO
évtovo ypoua. H EIT uropei va fondnoetl Propnyavikoi oyediactég EUmEpict TOV GYESIAGLOD
Kot TNG Agrtovpyiag evog TPoidvTog mpv omd v oAokAnpwaon. ‘Eva tétoto mapdderypo ivan
n avtokwntoProunyavio. Volkswagen ypnowonolel AR yio tn oOyKpion vwoAoylopévn Kot

TPOYHOTIKEG Sokiuég mpookpovone.  ewdves. (BT AR pmopel va ypnoyomomBel ya va
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OTEIKOVICEL KO VO TPOTOTOCETE Lol SOUN OUAEDLOTOC TOV GLTOKIVITOL Kot dtdTaén Tov

KvnTipa.

1.5.7 Toupiopég

Epappoyég emanénuévng mpayoTikdTnToS LITopovV Vo, EVIGYVGOLY TV EUTELPIC TOL XPHOTI,
otav Ta&OHOLVV LE TNV TOPOYN OE TPAYLOTIKO XPOVO EVIUEPOTIKY EUPAVILEL CYETIKA e U0
Béom Ko ToL YOPOKTNPIGTIKG TOV, GUUTEPIANUPAVOUEVOV TOV TUPATPNCEDV TOV EYVAV OO
TPONYOVUEVES EMOKENTEC.

Ol TPOCOLOINGELS TMV IGTOPIKAOV YEYOVOT®V, e£EPELVMVTOG Kol LoOAivOVTaG AETTOUEPELES
Yoo KaOe onuoviikd topéo NG 10toceAida exdNAmong AR epoppoyég emtpémovy GTOvg
TOVPIOTEC VO YVOPICOVV TPOGOUOIDGELS TOV IGTOPIKMV YEYOVOTMV, TOTMV KLl OVTIKEUEV®V,

KABGTAOVTAG TOVG € TPEYOLGA TPOPOAT TOVS amd £vol TOTHO.

Me Vv emavénuévn TPAYLOTIKOTNTO , WITOPOVUE VO, OMCOVLUE Lo VEQ EUTELPIN GTOVG
EMOKENTEG VO EOVA KTICOVUE TO KTNPLO UECH EOIKMY GLOKEVDV VO, OVOTOPUCTIICOVLE

OpacTNPOTNTES , VO LOVTOVEWYOLLLE TPOCSOTIKOTITEG K. O

1.5.8 NMAoRlynon o€ dyvwoTto Xwpo

AAlo dev mepropiletar LOVO GTOVG aPYOOAOYIKOVG TOTOVS. MTopei va ypnoiponomei yio va
OVOKOADWYEL O EMCKENTNG, TOVPIoTOG TOTODETIES, oTTOPIa, EEVOdOYEiD, Papuakeio Kot OTL
6Alo Ba Tav PO Yo AVTO KOTA TNV ETGKELN TOV GE [0 VEQ TEPLOYT AYVOGTN GE QVTOV,
N enovENUEVT TPAYUOTIKOTNTO TOV OlVEL TV SLUVOTOTNTO VO OVOKOADWEL TNV TEPLOYN

YPNYOPQ, EDKOAO KO PE EVOL TOAAT QLGIKO TPOTTO (TEPTATMOVTAG PLEGO GE QLTIV).

1.5.9 ApxiTekTOVIKN - ECWTEPIKA d1akdounon

H EII pmopel vo Ponbhoel oty actikomoinorn kot oto otkodopkd épya. Ot eikdveg UoG
doung Umopel va TOToBETOVVTOL GE LI TTPAYILOTIKY (MY KOl VO, EXOVLE L0l TOTIKT Aoy NG
wokoioag mpwv to Ktiplo kataokevootel. H EII propodv emiong va ypnoiponombovv pésa
OTO YMOPO €PYOACIOG €VOG OPYLTEKTOVO, KOOIOTOVIOG TNV Amoyn Tovg o€ Kivovpeva 3D
amewkovioelg tov 2D oyediov tovg. Apyitektovikn sight-seeing pmopei va evioyvlel pe
epappoyéc AR emtpémel otovg ypnoteg PAEmovy 10 e£mTEPKO €vOG KTIpiov Yo va dgite
oxedOV PEcO omd T TElYM NG, TOL PAETOVY €0MTEPIKA OVTIKEINEVO, Kol TN O1dTaén TOLG.
AAMM o TEPLoyn OV 1 duvaTOTNTA Vo PAETOVUE TO TEMKO TPOIOV €lvol TOAT OTUOVTIKY

ywti cuviBog Ta AaBn TAnpdvovTol akpiPd kuping Pefaio otV apyrtekToviKy GAla

20



1.5.10 Ektraideuon

Epappoyég emanénuévng TpaypatikotnTog Uropodv Vo CUUTANPOGOVY £VO TUTOTONLUEVO
wpoypappe omovdmv. Keipevo, ypagpucd, Bivieo kol Myov pmopovv vo TomobeTodviol G€
mepPdAlov mpaypotikod ypovov Tov podnT. Awaktikd Pipiic, flashcards wor GAla
EKTAOEVTIKO VAIKO avAyvmor Umopel vo mepiéyel evoopotouéveg " oeikteg "ott, otav
copwbel amd po cvokev] AR, TapayoLV CUUTANPOUATIKEG TANPOPOPIES Yio TO HoBNTH TOV
mopEYovIal o€ Lopen moAvpuécwv. Ot pabnTéc Hmopovv Vo GUUUETEYOLV OLOKPATIKE LE TOV

VITOAOYIOTH.

H EII pmopel va Bondnoet tovg pabntég otny katavonon g ynueiog, emtpénovidg toug vo
OTTEKOVIOEL TN YWPIKT SO EVOC LOPIov KoL VO AAANAETIOPOVV LE VO EIKOVIKO LLOVTEAD OVTO
mov eugoviletor , og ol gwoOvVaL NG KAUEPOS, Tomobetnuévn o€ éva OElKT MOV
TpayHaToToOnke 6to ¥Ept TovG. H te)voAoyia TG ETAVENUEVIG TPOYLOTIKOTNTOG EMITPETEL
emiong ™ pdbnon péow ¢ €€ AMOCTACE®MG GLVEPYAOiD, GTO OmMoio o1 UafdnTég Ko ot
exmandevTég Ogv gival otnv idta puotkn tomobesio pmopet va popdalovtol £va Koo EIKOVIKO
mepPdAlov Habnone mov KOTOKEITOL OO EIKOVIKY AVTIKEIUEVO KOl EKTOIOEVLTIKO DAKO KOl

Vo OAANAETIOPOVV LE TO AAAO HEGO € 0VTO TO TEPPAALOV.

1.5.11 Metagpaong

Ta cvotiuata EIT propel va xpnoitomotohvtal yio vo LETAPPAGEL TO KEILEVO atd TOAUTAEG
YADGGEG 0€ OO TOV KOGHO EPUNVEVCEL EEVO KEIUEVO OYETIKA LLE TO, CTIUOTO KO TO LEVOD.
Avtég o1 cvokevég draBétovvy OCR Kkt £xovv gite éva oAorAnpo Aelucd (cross language) ot
GUGOKELT 1] VO LETAPPAGEL TN YADGGA LEG® TOL AladiktHov. Ot TpoPoptkég AEEELS oG EEvng
YADGGOG UTopel Vo LETAPPOOTEL KoL va, epeaviletal oty TPoPoAir| VOGS ¥pNoTN O TUTOUEVH

VIOTITAOLG

1.5.12 Moauyvidia

"Evag topéag otov omoio 1 emavénpévn TpoyaTikotnTo 0o pmopel va mpoceépel Eva GALO
eMinedo peoAGHOD, OOV Ol TPUYUATIKOL TOUKTEG KoL €lkoViKol kOGOl o cuvdvdlovtol og
o oknvn. [poceépovtag £totl pia véa duvatodTNTa Yo TNV avarTuén VE®OV AL VIS1OV TL0

SLOKPATIKOV KO TOLY VIO TOV Vo £X0VV GYECT] LE TOV PUOIKO KOGLLO.
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Ewcova 1-4 TTapadeiypozo Moyvioiov Eravénuévng Ipaypatikotntag.

Hopoandve cidope kdmoleg HOVO OO TIC Alyeg €MAOYEG WOV EYOLUE Yl TNV YPNON NG
Eravénuévng Mpaypoatucotnta. AAha umopel moAA €0Koha va Bpel EQaployn o€ £va TOAAN

HEYAAO UEPOG TV avOp®TIVOV dpacTNPlOTHTOV Kot TOAAN TOvOV 6€ KAOE ol amd ovTéG.

1.6 ApXITEKTOVIKN £vVOG ZuoTiaTog ElN yia KIvNTEG CUOKEUEG.
Baowd vrdpyovv povo tpio amapaitnto mpdypate mov ypeidloviol yio TV €mavénuévn

TPOYLATIKOTNTO.

1. Muwo KApepa Y10 v HTOPEGOVLE VO, «OLYUUADTICOVUE» TO TPAYLOTIKO TEPIBAALOV
2. Muwo em@Aaveld OmEIKOVIONG Y10 VO TOPOVCLAGOVLE TO TEMKO ATOTELECLLA
3. Télog e cVGKELNG OV BaL POG TOPEXEL TNV OTOPOITITI VITOAOYIGTIKY oYY Yol TV

dNLOVPYEL TOV YPAPIKOV TTOV BaL ETKOADYOLV TNV TPAYLOTIKOTNTO.

Ov XOyyxpoveg Kwntég Zvokevég, oOmwg to €Eumvo  Kivntd  TNAEQOVE Kol Ol
TOUTAETEG TEPLEYOVV QVTA TO. GTOLKEl, TOL Omoio. cLYVE TEPLAUPAVOVV LK POTOYPAPIKY
pnyovh kot aiebnmpeg, Ommg emtayvvoldpeTpo , GPS kot mué&ida otepeds katdotaong,
oA Kol yGpn oTIg dVVATOTNTEG SIKTVMOTG TOGO HUECH OGVPUATOV SIKTO®V OGO Kol HECH
TOV SIKTVOV KIVNTOV TNAEQPOVOV T0 KaO1oTA 100VIKEG TAATPOPUES Yo VO TPEEOVLV EQUPLOYEG

EMAVENUEVNG TTPOY LOTIKOTITAG.

Ymv ewova 1-8 PBAémovpe TG cUVNONG CLCKEVEG TOL YPNOLUOTOIOVVINL GE EPUPHOYES

emavénuévng Hpaypatucomrog kKot v eEEMEN ToLG,.
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Ewova 1-5 : a) H/Y kot HMD B)TaumAéteg y)PDA d)é&umva kivntd

1.7 Zuokeuég ETraunuévng MpaypaTikoTnTag
1.7.1 ®opnrég Zuokeuég Atreikéviong (HMD)

Mo and T1g o S100ed0UEVEG CLOKEVEG amelkovionc. IIpoKeTal Yo GUGKEVEG TOL POPLOVLVTAL

070 KEPAAL Kol TPOPAAAEL TIC EIKOVEC GTA. LLATLO, TOL (PN oTh. YTapyovv dvo tomot HMD.

1. Ontikég Xvokevéc Ameikoviong (optical see-through display). Amotelobvtatl amnd
pio 0tdeavn 08o6vn Kal EMTPEMOLY GTOV YPNOTH VO OEL TO TPAYLOTIKO TEPIPAIAov
omw¢ etvar, TPoPEAAOVTOC TO EKOVIKA OVTIKEIUEVA TAV®D o ovTh. XVVvimg
OmOTEAOVVTOL OO £VOL NUOVOKAOGTIKOL KATOTTPOV TO OMOI0 LITOPEL Vo avaKAG Kot
va, petadidel 1o oc. Me v cmoTti ToToBETNoN UTPOGTA GTO LATL WTOPEL VO OVaKAGL
po €ikoévo omd Tov VTOAOYIoT] 6TO OTTIKO pa¢ medio, ywpig va pog KpvPet 1o

TPAYLATIKO TEPPAAAOV.

2. Buwreoovokeveg ansikoviong(video see-through displays). Zvvovalovv v gwcova
OV KOTAYPAPETAL OO 0L KALEPO TTOL POPEL O YPNOTNG LE YPOPUKA TOVL TOPEYOVTOL
am6 vmoAoylot). To mpoayuatikd wepiPaiiov KaTAypAEETOL OO TNV KOUEPD,
YNELOTOEITAL KOl LOIoTATAL ENEEEPYAGIO OO TOV VTOAOYIOTH UE TNV TPOCSHNKN 1
TNV AQOIPECEL TOV OVTIKEILEVOD KOl TOPAYETOL TEMKE Mo EXAVENUEVT] EIKOVO TOV

mePPAALOVTOG. ATOKOTTOVTOG TOV YPNCTN OO TO PLOIKO TEPPAALOV
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Virtual images
from monitors

4 real
‘:efal world
world
Real monItors
World
Optical video compositor
Combiner

combined video

Ewéva 1-6: o) Ontikég Zvokevéc Aneikoviong P)Bivieo Zvokeun Ameikdviong

1.7.2 006veg DopnNTWV ZUCKEUWV.

YuvnBog apopd gopntés, eminedeg 000vec LCD ot omoieg £youv o EVOOUOTOUEVT) KAULEP
péca amd TV avTNV AAUBAVOLLLE TOV TPOYUOTIKO KOGHO Kol ToV TPofdiovpe oty 006vi g
ovokevn pog. [dveo og vt EMKAADTTOVTOL TO TPOYLOTIKG OVTIKEIPEVA. ANAadn 0 ¥pPNoTNG
TOPOTNPEL TNV GVUVOESN TOL EKOVIKOD KOl TPUYUATIKOD HECHO TNG 000vNng g Qopntig

GUGKELTG TOL.

Avtv Vv otypn €ivar 1 o €0KOAT] KOl O OIKOVOMIKY Y10 TOV XPNOTH Y10 VO, UTOPECEL VoL
YPNOUYLOTOCEL EPAPUOYES EXAVENUEVIG TPAYUATIKOTNTOG otV Kobdnuepvn {on tov. Eniong
OVTEG Ol GUOKEVEC £PYOVTOL LE JAPOPOVG A1GHNTHPEG EVOMUATOUEVOLG OTTMG Ol TVEIDES, TO
EMTAYVVOLOUETPO Kol To GPS oAAd kot v duvatdtnta SIKTVMOELS TOVG £XOLV OAEC TIG

TPOHIODESELC Y10 VOL EXOVV UL KAAT) EUTOPIKT ETITOYEL

1.7.3 N'vaAia Eraugnuévng NMpayuaTikoTnTag

210 PEALOV 1 (PN TOV YVOALDV TO 07010 £lval TOAD Mo E0KOAO GTNV UETAPOPE GTNV XP1ioN
glvar éva Bépa okOpa Kol o amodeKTO ag Unv EeYVALE TL TOCOGTO TV AVOPOT®V (pOPOVV
7o yvold Bolkd Kot dev 6 amoomd Kol ThavedV ALV TEpLpepelak®y Bo Kdvovy TV

EMAVENUEVT] TPOYLLOTIKOTITO, 7O AEITOVPYIKY KO TTLO TPOKTIKT.

H wéa tov yvahdv €xel 1e0el oe mpaktikn amd v Vuzixs mov mpoceépet ta yvoid Wrap
920AR y1a va gppavicete 3D ewkdveg oto mpaypatikd kocuo. [Hapdupow pe to Vuzixs, kot
GAdec etarpieg etolndalovy Tig diKeg TOVg ADCELG Yo TO YVOAA ETOVENUEVNG TPAUYUATIKOTNTOG

omwg 1 Nokia , n Microsoft kot 1 Google.

Tov ®efpovipo tov 2013 1 Google mapovcicce ta Google Glass  ywo TOULG
TPOYPapUUaTIoTES Kot to 2014 oyedidlel va to d1d0eon Kot oto gupn Kowod. Av kal gival

axopa opketd akpiPpd 1500 dordpia, pe TNV TEPOdO TOV YPOHVOL KOl TOV VEOV TUIKTOV TOL

24



Ba pumovv otV ayopdkt T Toug Ba givarl mo otkovoutkt| Kot 8o Exovv v dvvatdtnTa, OO
KOl TEPIOCOTEPOL YPNOTE VO TOL OTTOKTIIGOVV.
Eivor moAA mbavov 6to pHEAAOV OAOL LOG VA, EXOVUE OTNV d1A0e0N HOG YLOMA ETAVENUEVIG

TPAyHATIKOTNTOG ThvTo poll Hog , 0T cuUPaivel TP [E To KIVIITA TNAEP®VA.

Ewodva 1-7: Google Glass

1.7.3 ®akoi ETragnig

Emiong ov pakoi enagng mov eppavifovv ancwkoéviong AR eivar o e£€MéEn. Avtd ta frovikd
(POKOVG EMAPNG UTOPEL VO TEPLEYEL T GTOLYElD Yoo TNV 000VN EVOOUATOUEVT] GTO (UKO,
GUUTEPTAAUPAVOUEV®Y OAOKATPOUEVOY KUKAOUGTOV, LED kot pio kepaio yio v achpuotn
emkowvovio. Mo GAAN €Kd0yN TOV QOKOV ETOENG, OTNV AVATTLEN Yo TNV OUEPIKOVIKN
OTPATIOTIKY , £YEL OYEOAOTEL YO VO, AELTOVPYEL pe To Yuold AR, emTpEMOVTAG OTPATIDTES
va emikevipwbel oe close-to-the-eye gikdveg AR yia ta Oedpoto Kot pokpva ovTiKeipeva Tov

TPAYLOATIKOD KOGLLOL TOVTOYPOVA.

Ewova 1-8: dakol Erapng Eravénuévng Ipaypoatucotnta

1.8 Kupiol Tutrol Epappoywyv ETrau§nuévng NMpaypatikétnrag
YIO TIG KIVNTEG ZUOKEUEG.

Ta KivnTd ThAEQP®VE KOTAPEPUV GE GYETIKA LUKPSO YPOVIKO SLAGTNLA VA YIVOUV 0vOTOGTOGTO
KOUUATL TNG KaONUEPVOTNTOC oG, KUpimg Yapn otnv TaydTepT BEATiOOoN TV TEXVOAOYIDV

TOV THAETIKOVOVIOV KOl TG LKPONAEKTPOVIKTG .
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Ta éEvmva Kvntd TMAEEOVA LE TNV VTOAOYIOTIKY 1o}V 7oL Ofétovy GAAG Kol TNG
OVVOTOTNTEG SIKTVWOONC TOLG ONLLOVPYOVV €va TOAD OMUOVTIKO OIKOVOLUKO KAGOO e TOAD
peydio meplfmplo KepdMV Kot ATEPA 0 KAAGOC TNG AVATTVENG EPOPLOYDV Y10 TOL KIVITA

AEQPOVAL.

Ta mepiocodtepa £Evmva TNAEPVA €lval €QodCHEVO UE  1oYVPOLS emelepyaoTég
POTOYPOPIKEG UNYOVEG LYNANG gukpiveln, peyaAn oBovn , apketovg awcOnmpeg (GPS,
Emtayvvoiopetpo k.0) Kot SuvatdTnTeS SIKTOMONG EITE LECH OGVPUOT®V JIKTOMV EiTE HECH
3G kot 4G mov To KOVOLV 1OOVIKA Yl TNV avAmTLEN  EQUPUOY®V  EMOLENUEVNC
mpaypotikotrag. Ov gpappoyég EIl pmopodv va kaAdwouv pio peyoAn mokido omd
TEYVOLOYIEC KOl GUOKELEC GAAD KOl GKOTOL KOl UTOPOVV VO YOPIGTOD GE OlOPOPETIKEG
Katnyopieg aviloyo UE TO GKOTO TOL VAOTOOVV KOl TIG TEYVOAOYIEG TOL YPTGULOTOLOVV.
levikd pmopovpe va yopicovpe G €PAPUOYES EMOVENUEVNG TTPOYUATIKOTNTOS GE OLO
KaTtnyopieg , TG epappoyéc mov Pacilovior oe onuddo (marker) Kot 6 €QOPUOYEC TOL OgV
otpilovior 6TV avayvapion onUadtdV GALN GTNV avayvoplon Tng B€ong Tov YpnoTh Kot

TNV dUVATOTNTA VO TAPEYOLY TANPOPOPIES Yo ATV TNV ToTtoBesio o mTpaypatikd ¥pdvo.

1.8.1 E@appoyég Baoifopeveg e Znuadia (Maker-based AR)

Ewova 1-9:T'evikn Pon pag Eeappoyne Eravénuévng lpaypatikotntoc.

Yrapyer po Poactkr] AOywKny TOL  AgtovpyoOV  OAEC Ol €QUPUOYEC  EMOLENUEVNS
TpaypoTikoTnTag Tov Pacilovtal og onuadia (markers). Avti eaivetol oty Ewkova 1-13.

o XOAMNYT» TNG EIKOVAG Omd TNV KAUEPD LLOG,

o Aoyopiondg Tov Xnpadlov amd TNV LIOAOITN EIKOVA.

o X1V ovveyeia eEdyeTe TO TEPIYPAUE TOV OTLOSLOD.
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e Ymoloyiocove TOV TIVOKO Y100 TO EIKOVIKO LOG OVTIKEILEVO OO TIG TEGOEPIC OKUES
TOV TEPTYPAUUATOG TOV OO0V,

o Egpoappolovpe tov mwivaxa

o Téhog gppovifovpe T0 aVTIKEIPEVO TAV®D OO TNV EIKOVO TOV GNUASI0D, TOV £YOVUE

SVALNGPEL apykd e TNV KALEPO LLOG.

1.8.1.1 Znuadia - Markers
Ta onuadioe (Markers) gival €lkovikd GTOLXELR TOL YPNGLLOTOLOVVIOL OO TIG EQPUPLOYEG

EMAVENUEVIG TTPAYLATIKOTNTOG Y1 VO EEPpOoVV oV Ba TomoBeTnBohV 01 VITEPKAAVWYELS.

H epappoyn pog Ba mepiéyel téocepa onudoe mov Ba avayvoplotovv, yio ke onudol Ba
napéyoope éva apyelo .patt mov Ba ypnowomombei to AndAR yo va avayvepiotel o
onuadtl. Avtd ta apyeia TEPLYPAPOVY TO TAG Eival TO oNUAdL o€ Eva TETOL0 TPOTO OV UTOpPEl
va avayvoplotel and to AndAR umopodpe av BEAovpE Vo KATAGKEVAGOVIE KOl TO OIKE LOG
onuada, av 1o emBLUOVLLE.

AMG aoTd £rovV KATO0G TEPLOPICUOVG OGOV APOPd TNV EUPAVIOT QLTOV TOV CNUUSIDV,
OV EYEL VO KAVEL PE TNV KOADTEPT AVOYVMPLOT) TOVG, IO GUYKEKPIUEVA Bl TPETEL VO, TANPOVY

TO TOPOKATO KPLTpLoL:

o Ta onuddia Oo Tpémel va glvar TETPAYOVO GE TYTLLOL.
e Toa 6plo TOL GNUOSIOV LOG TPETEL VA, EYOVV LU KAAT avTiBeon.

o Ta 6pro Tov onpadiod Tpémel va eivar avtifeTa Kot Lovoyp®pa.

Ta onudadio pmopel va eivor eite acmpouavpa 1 £yypopa. Xty ewova PAEmovus éva

TOPASELY IO EVOG OTUAOIOV.

Ewova 1-10. Eva ando [Hopdaderypo Enpoadiod (marker)

Mropovpe v KATOOKELAGOVE T Ok LG oNUadte Héoa amd Eva SLodKTVOKO EPYOLEID TOV

elvar dtabéotpo oty Topakdto dievBvvon http:/flash.tarotaro.org/blog/2009/07/12/mgo?2/.
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Ewucova 1-11."Eva Epyaieio yio v Kataokevn Enpaoiod (marker)

Avtd ta apyeio “.pat” TpEmEl Vo 0moONKeELTOV PEGH GTO apyeio assets TNG EQOpPUOYN HOGC,

omo¥ Oa eivar StoBécia oV EPOPUOYN LOGC.

1.8.1.2 AAy6piI0pog uttoAoyioTIKAG 6pacng (Computer vision algorithm)

O olyop1BHoG VTOAOYIGTIKNG OPACTG XPTCULOTOIEITAL Yio TOV EVIOTIOUO TOV deiKTN 0o TNV
€IKOVA TOV £YOVUE G €16000 amd TNV Kapepa. AVTd TOv KAvel givon va Aapfdvel to kapé
tov [ivieo, &melto. OMOUOVMOVEL TO HOOPO TUAHOTO KOU HE HOOMUATIKEG CUVOPTNOELS
avayvopilel av to oynuate wov gpeavifovtot etvar deikteg | Oxl. Av vIApyEL delKTNG OTNV

€IKOVO, TOTE 0KOLOVON O LETOCYNLOTIGUOG CUVTETAYUEVAOV TOL TEPTYPAPETOL TOPUKATO.

1.8.1.3 Z0oTnpa Zuvretaypévwy (Coordinate Systems)

To ARToolKit vroloyilel Tn B€om oL dgikTn 6TO0 GHGTNUO CUVTETAYUEV®V TNG KAUEPOS KoL
xpnowonotel 1o cvotnpa Tvakmv Tov OpenGl yio v 6£om ToL €1KOVIKOD OVTIKEIUEVOD .
"Etoim 0om tov deiktn emotpépel o évav Tivaka 3X4, pe T akpPig CUVIETAYUEVES TOV.
To ARToolKit opilel S1OPOPETIKA GUGTALOATA GUVIETAYUEVOV TOL YPTCILOTOLEITAL KVPI®G

a7to TOV 0AYOplOpHo OpaCT VTOAOYICTMV Kol Tr GYESINOT TNG EKOVIKNG OKIVIG.

1.8.1.4 Z0oTnpa ZuvTeTaypévwy UTTOAOYIOTIKAG 6paong (Computer Vision)
YV €kova Tov £yl oyedtaotel amd Tov Kato cuvowilel To KOplog GOGTNIO CUVIETAYUEVOV

1oL ypnotponoteiton amd to ARToolKit:
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Camera Coordinates Observed Screen
XC

xe Coordinates

Ideal Screen
Coordinates

Xm

Zm is directed to upside

Ewéva 1-12: Zoompuo Xvvietayuévov tov Artoolkit

[Ipéner vo onuelwdel 6tL 1 ovvaptnon arGetTransMat pog divel v Béom tov deiktn o10
OUOTNUO CUVIETAYUEVOV TG Kdpepog (Kot Oyt 10 ovtiotpopo). Edv embBopodue va
emotpéyoupe ) B€on TG KAPEPOG GTO GUGTNLO CLUVTETAYUEV@V TOL dgiktn Ba mpémetl va

avtiotpéyoupe tov wivaka (arMatrixInverse()).

1.8.1.5 Z0oTnpa ZUvTETAYUEVWY YIA THV OXediaon TG OKNVAG
Otav ypnowonotovpe to ARToolKit pe 1o openGL, npénel va €yovpe 6to vou pag OTL TO
GUGTNO CUVTETAYUEVOV EIvVOL dEEIOGTPOPO, LLE TNV KApEPA VO, KOITO TPOG TNV KatehBvvon -Z

EPYOUEVO TTPOC EUAIC.

e
Z
i
z

Ewcova 1-13: O petaoynuationos tov cooTiUOTOS GOVIETAYUEVWY

To ARToolKit ypnoionolel po fabuovounuévn TPoonTIKN Yo TNV KAUEPO OV GVVHOWG
divel og amotéleoua Evav mivako mtpoPoAing éktog dova (off-axis projection matrix) yio to
OpenGL. M tétolo mpofoin dev pmopel va yiver amd 1o OpenGL kot TI¢ GLUVOPTAGEIS TOL

TOPEYEL OVTO.
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1.8.2 E@appoyég Mn Baoilopeveg 2e Znuadia (MakerlLess
AR)

{1 .Food " VINO VOLO - ! _ ‘q‘.;q,' £ ‘{
1 = = - J

" " t’ Caribbean Zone

L 0.15mi

-
-

*' Zebulon
*kkKkk 0.13mi

.
it * 9500004
b ! 1R .-|

" Ristorante Umbria R — *' Kate O'Brien's
*kkKkk 009mi = — * %Kk k% 0.09mi
—_—

" Chatz Coffees & Teas
* Kk Kk kk 0.07mi

Ewoéva 1-14: Tapaderypo Epappoyne EIT un Bacilopeveg o Xnuadio

Ov epoppoyég un Poacilopeveg oe onuddia 1 OAAMDG TeXVoAoyieg mANpoeopnon Béomng
(location-aware) ko1 avayvopiong mepiexopévon (context-aware) otnpifoviar oto 0Tl TO
GUYYPOVO KIVITA £pYOVTOL LE "EVOOUOTOUEVOVS CONTNPES, OTMG 1| POTOYPUPIKT UNYOVT,
ynoewkn wuéida Kol o emrayvvolopeTpo. Ta 6molo umopovv vo ypnoiponombodv yo va

kaBopicovv v BEon Lag KAl TOV TPOGAVOTOMGUO LLOG.

[T ovykekpuéva 1M KAUEPO CLAAAUPAVEL TOV KOGUO UEGO OO TO (POKO TOL KOl TO OEiyVEL
otV 000vn, o déktng GPS kot o mhpoyog diktvov AdPetl tnv B€om TOL YPNOTH KoL PE TNV
¥pMNoTH TG TLEIdAG Kol TOV emttayvuveloueTpo kabopilovv T0 omTikd TEdio TG EPAPUOYNS
pag. Xe ovvepyaoio pe 1o dektp GPS 1 Méow 1ov Aiktoov Kwvntov Tniepovov kot
UTOPOVV e TNV ¥PNOT KATOL0G SLUOIKTLOKNG VIINPESIES VO LG TAPEXEL TANPOPOPIES YO TNV
TEPLOYN OV PPIOKOLOCTE KOl TO ONUEID EVOLAPEPOVTOG TOL VILAPYOLV GE OLTH, LEGM KATOL0
KpLTnplov ov gpeig opiovpe pésa amd TV cLOKELN HOG 1| HOG OTvVOLV TNV dSLVATOTNTA VU
potpaldpacte v Tomobesio Tov PPIOKOUOCTE UE TIC KIVITEG GUOKEVEG TOV QIADV KoL TNV

O1KOYEVELD [LOG KOl LlE OTTOLOV ALO EMOLULOV|LE.

T mopddetypa, ot acOpUaTOl GLVOPOUNTEG UTOPOHV VO TTAPEYOVY GE TPAYUATIKO YPOVO
TANPOPOPIEC GYETIKA LE TOVG TopATNPNTEG "TEPIPEALOV, ETIKAALYNG KOl TANPOQPOpPieS Yin
TOTMOVG, YOP® KTipla Kol Tovg Gilovg mov Ba pumopovoe va givol GE KOVIIVI] AOCTOOT), KOl
auTéG Ol TANpogopieg eivor amobniedovrol kol vo polpaotel pe GAAovg péow online

VINPECIDV .
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AvTég o1 dpaoTnploTNTEG 00NYOoOV GE AEmTOUEPElC YAPTEG KO EMTPEMOVLY EMTPOSOeTEG
TANPOPOPIEC TOL OV UTOPEL VO TPOGOLOPIGTEL e TNV OTTIKY avTiAnym va epeoviletor 6to
Kvntd pog . Ta aviikeipeva mov GLAAAUPAVETOL OO KAUEPN UTOPEL VO OVOyVOPLGTOVV
YPRYOPO KOl VO, TO TOPAKOAOLOOVVTOL e TNV UETOKIVIION NG KAUEPAS OVOAOYO LE TNV

TomoBEGIO TOL YPNOTN KOl GE TPUYUATIKO XPOVO.

1.9 QuAdopétpnoeg ElN yia KivnTéG ZUOKEUEG

Ed® Ba dodpe kamolo amd Toug YvOoTo0S QUAALOUETPNOES EXOVENUEVTG TTPOYLOTIKOTITOG Y10l

KIVNTEG GUOKEVEC TTOL YPNCIUOTOLOVV JESOUEVA KOl TANPOPOPIEG amd TNV PLGIKY ToToBeciao

TOV YPNCTN.

1.9.1 Wikitude
To Wikitude (http://www.Wikitude.com/en/) eivar epyaieio avamtvéng AoyloTikov yio

EQOPUOYEC  emALENUEVNG TPAYUOTIKOTNTOG KOl TPOYpaQo TEPYNong mov divel v
dVVATOTNTA GTOVG YPNOTEG TOV VA, TPOPALOVY OTIG 006VEC TV GLGKELMOV KIVNTNG TNAEP®VING
ToVg va. TpoPailovy ToALEACIKO Teplexdtay  (Pivteo, ewkdvec, Myovg Kol OPOPEC
TANpoeopiec) Kol ypoaeioto He TANPOQopies omd To Kovmvikd diktva mov givat ynpaiéog o

YPNOING o€ Eva emavénuévo mepPdiiov.

To Wikitude onpuovpyndnke amd tv ovotplokn etoupeio Wikitude GmbH (mpdnyv yvoo
®¢ Mobilizy GmbH) ka1 dnpociedtnke tov Oktofplo tov 2008 w¢g dwpedv AOYIGTIKO.
A Wikitude ftav 10 mpmto OBéclo mPOHYpOPO TEPWYNONG TOL YPTOLUOTOIEIGOL UE

TETOL0 TPOGEYYLon TV texvoroyia Augmented Reality. (Wikipedia, 2010.0)

Amoteleital and tpia puépot:
1. Tov Wikitude World Browser
2. To Wikitude.me
3. To Wikitude APL

O Wikitude World Browser givot pio epoppoyn eKTETAUEVNG TPOYUOTIKOTN TS TOV dtaTifeTon
v Ta Aertovpyikd ocvotnue Android, iOS kot symbian. Emitpénel 6to ypriot vo avtiel
TANPOPOpPIEC Yo TOV YDpo oV Ppioketor Kot va Tig PAEmeL LovTava péoa amd TV KAUEPD TOV
Kwvntov tov. H minpogopia eppoaviletar pe m popen onueiov evolapépovtog (Points Of

Interest- POI) mov vreptiBeton mévew amd v eikdva TG KAUEPIGS.
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O porog tov Wikitude.me givai o avtiotpopog avtod tov Wikitude World Browser. Atvel
dVVATOTNTAG OTOLG YPNOTEC TOL Vo polpdloviar HeTaEy Tovg Tomobeciec mov Bempovv
EVOLLPEPOVOES , YPTCLLOTOIOVTOS o dompocomikd Paciopévn oe Google Maps 1
avePalovtog ta dwd tovg KML 11 ARML apyeia. EmimAéov mapéyer €éva WebService oe
mepintoon mwov o ypnote Béher m myn TV dedopévev va PpiokeTor oe Skd TOL

e&ummpetnt (Server).

To Wikitude emitpénel 6ToUG ¥PNOTES TNG EPAPUOYNG VO EVIUEPDVOVY OLEC TIC YEDYPUPIKES
TANPOPOpPieg mOL dnuocievboviol omd Tovg Gikovg tovg Hécwm Ttov Facebook oe éva
nepPdirov Augmented Reality teyvoroyiog. Evnuepmoeic Status, eviUepDOELS POTOYPAPLOV
kot Tonofesiag avayvopifovtolr 6to cOvord toug amd to Wikitude, mov kabiotd dvvatn tnv
EVNUEPMOT TOV KIVNoE®V &vOg @ihov péowm &vog mepifdilovtog Augmented Reality.

(Wikitude, 2010)

To mepieydTov tov mpoypdppatog Wikitude eivar wg eni to migiotov mapdyetal omd TOVG
d1ovg tovg YpNoteg Tov mMPoypayovtog. To meplexotav pmopel vo mpootebel uéowm evdg
dwktvakov mepiaiiovtoc (Web interface) pe tnv Pondeia:

e Apyeiov KML (Keyhole Markup Language). Ta. KML etvoar pio popor| apyeiov
OV  YPNCUOTOIOVVTAL VIO TPOPOAT] YEOYPOUPIKAOV TANPOPOPIOV Kol OESOUEVMV
ce mpoypapate mepuynons, Oomwg 1o Google Earth, Google Maps kot Google
Maps ywo kivnrd. Xto apyeic KML pmopodv va optotodv kot va emonuoviovv

tonobfecieg, va Tpoatedovv elkdveg Kot GAAQL.

e Apyeiov ARML (Augmented Reality Markup Language). Ta.  ARML eivor pwa
HOPOY]  OpPYEI®V MOV  EMTPEMEL  GTOVG TPOYPOUUOTIOTEG VO ONUIOVPYGOLY
mepleydueva mov  gueavitoviar e O1dpopa  TPOYpAUUOATE  TEPUIYNONG Yl
OLOKEVEG KIVNTAG TNAEPOVAS UE duvatdTNTO XPTOTNG TPOYPOUUAT®V TEPYNONG
Augmented Reality.

To Wikitude eivar Swbéoio oe Aoywopwd iOS kot Android yio ovokevég KNG

TNAEQOVIAG.
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1.9.2 Layar
To Layar (http://www.layar.com/), eivar €va mpdypappe mepMynong oAAG kol epyaieio

avAmTLENG AOYIGUIKOD  KOTOOKELAGHUEVO amtd TV oAAavOKn eToupio Layar, emttpénel otoug
YPNOTEG VO EUTAOVTIGOVYV TOV PUOIKO KOGHO 0TS 0VTO PaiveTal LEGH amd TNV KAUEPO TOV
Kvyntov, pe ynotokd dedopéva. H epapuoyn eivar drabéoiun yio to AEITOVPYIKE GUGTAILOTO

Android kot iPhone .

To mpdypaupa wepiynong Layar kdver yprion tov axdlovbmv AE1TovpyLdV TOV GLCKELHOV
KWWNTAG TNAEQOVIOG Y10l VO, AEITOVPYNOEL:

¢ Evoopatopévn kéuepa

o [Ivéida

e GPS

e  Emtayvvoiouetpo (Accelerometer)

Avtéc o1 Aertovpyieg YPMOUOTOOHVIOL OO KOOV Y10 Vo TPOodoploTel 1 0éom wan
TO OTTIKO Tedio TOL YpNoTn. Ao TN Yeypagikny 0£cm, ol didpopeg HOPPES dedOUEVOV

PLYVOVTOL AV OV OTNV KAUEPH, GOV VO, EICAYETOL €vo EMITAEOV EMimedo.

L

/
GPS/data
v

Layar
Provisioning
Webshe

Get Layers
Get POIs
Layar =
App

|

«
Other Layer Service

Ewodva 1-25: Apytektovikn tov Layar

To Layar amoteieitor amé TEVTE VTOGLOTHHATO:
1. Layar App : Eivai m epoppoyr| €KTETOAUEVIG TPAYHOTIKOTNTOC 7OV TPEXEL OTN
oLOKELT TOV Ypnotn. Xpnowwomowwvrag to. GPS 6gdopéva amd tov Oéktn NG
OLOKEVNG OTEAVEL epmTHOTA TTPog Tov Layar Server ywo vo PBpel layers kou onpeio

EVOLLPEPOVTOG IOV PpioKovVTOL KOVTIH GTOV YPNOTY.
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2. Layar Server : Eivor 1 kapdid tov cvotipotog emtkowvaovel pe to Layar App ywo va
Bper dwBéoa layers ko onpelo evdiopépovioc. Tavtdypova eivar 1 yépupa

emKowmviag Tpog 1§ Phoelg dedopévmv tov Layar adld kot Tpitev opddmv.

3. Layar Provisioning Website: Eivar 1 10t00€lido pécm g omoing omolocdNmote
umopel va, dnuiovpynoelg to d1ko tov layer. Mali tov emkowvwvei o Layar Server yuo

va pddet tn doun kamotlov layer.

4. Layar Service Providers: Apov Bpebei n doun kdmolov layer tote £pyeton 1 GEPA TOV
Layar Service Providers ywn va oteihovv ta mepigyopeva tov. Ov Layer Service

Providers umopel va avikovv otnv Layar 1 o€ 0mOlOVONTOTE YPNOUOTOIEL TIG

VANPECIEG TNG.

5. Layer Content Sources : Amotedobv Tic Bfdcelg dedopévav 6mov amodnkevovIal Ta
nepleyopeva evog layer. H amootolr] tov dedopévev tovg yivetal péom tmv Layar

ServiceProviders.

Ta dedopéva Kot ot TANPOQEOPlEG GTO TPHYPAPE TEPRYNONG EPYOVIOL VIO Tn HopeN
tov layers ,ta omoia eivor O0tt M 1otoceAida yw to Internet. Ta layers eivon REST
(REpresentational State Transfer) dwadiktvakég vanpeoieg mov eEumnpetody  YeOYPOUPIKE
onuelo evdwpépoviog otnv mepoyn tov ypnotn. Ta Layers avamtdccovtor Kot
cuovtnpolvior omd Tpitovg pe TN YXpNon  Owpedv TPOYPAUUATIOTIKOD TTEPPARAOVTOG

(Application Programming Interface, API).

Ta Layers 1 aAMdg epapuoyEg, yia tnv mAateoppo Layar, mepthapfdvouv d1dpopovg TOTovg

AELTOVPYIDV UE OLOKPATIKA YOPUKTNPIOTIKA OTT™G 3D avtikeijeva Kot Kivobpevo oyédta.

Ta Layers mov givar Baciopéva oty tomobesio Tov ypnot Pondave toug ¥pNnoTec Tovg va
Bpovv TomODEGiEC WOV TOVG EVOPEPOLV, OMWG KAPETEPIEG, KOTOCTAUATO KOl GAAEG
eMEPNoEL;, koD Ko 10Topikég tomobecieg wou pvnueio. AAAa  Layers divoov v
duvatdétnta. otovg ypnoteg va  moilovv  mwouyvidlw UEGO  OTO TEPPAAAOV TOVLG, VO
avalnTmoovy povya o€ &va €kovikd katdotnuo 360 poipodv 1 akdua kot vo Tpofdiovv

épya téyxvng mov dartiBevion ynelaxkd otov mpayuotikd koécuo (Layar, 2010).

M dAAn onpovtikn Aettovpyio tov Layar glvon m adAnienidpaon mov €xel pe tov €vrumo
tomo. Me v Ponbewn tov Aertovpyidv tov Layar ov ototikég Ko omAég ceAideg €vog

TEPLOOIKOD, €PN UEPIONC 1 EVIVTING OLOPIUIONG VO EUTAOVTICTEL UE SLAPOPES OLUKPATIKEG KO
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ynowkég Aettovpyieg. To Layar yapn oty Aewtovpyio tov layers, mov meprypdonkov
TOPATOV®, HTopel vo ONUIOLPYNOEL KOl vo TPoPaAel mAnpogopieg mAve omd NG
évromeg popeég tov tHmov. ‘Eva onuavtikd mieovéKTnuo avtig Aettovpyiag tov Layar
elvar 6tL M mpoPolin| Tov mapeyopévov umopel va yivel gite dtav elpacte cuvoedeuévol GTo

dwadiktvo eite 6tav dev gipaocte (Layar, yy).

1.9.3 Junaio

To Junaio eivon évag mepmyntig(browsers) €maLENUEVIC TPAYHOTIKOTNTOG KOl EPYOAELD
avATTLENG AOYIOTIKOD GYESIOGUEVO Y10L GUCKEVEC KIVIITAG TNAEP@Viog Tpitng yevidg (3G) kot

tétapng yevuig (4G).

Avantoynike and v etaipio Metaio GmbH. To Junaio mopéyel éva mepipdAiov yuo tnv
avantoén Eeapuoyov (Application  Programming  interface, API) ywa  tovug
TPOYPOUUATIOTEG KOl TOVG  TOPOYOVG TEPLEXOUEVOL VO TTPOCPEPOLY  EQUPLOYEC
EMOVENUEVIG TPOYUOTIKOTNTOG YO, TOVG TEALKOVG ypnotec. To Junaio elvor o mpdtog
mEPMYNTIG  EMOVENUEVIIC  TPAYUATIKOTNTOG 7ov  Ogv  meplopileton omAd otn ypnon

0e00UEVOV EVTOTIOHOD BEomC.

Opening Night!

""j Fr
-
|

Ewova 1-16: Tapaderypa yprong e epaproyng Junaio

H miofnynon pe to Junaio yivetar péow OeKT®V YE®YPOEWKOVL TAATOLS / pnkovg /
vyoug (latitude/longitude/altitude, LLA). O mepmyntg emavENUEVNG  TPOYUATIKOTNTOG
Junaio, 7o NoéuPpro tov 2009 é£yive d100E010C Y10 GUOKELEG KIVNTHG TNAEQOVIOG WUE

Aoyopwkd I0S xor Android. (Wikipedia, 2010)
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2: To AeiToupyikO 2uoTnua Android

2.1 T1 gival To Android;

To Android eivat Ae1tovpyikd cOGTNUO YL GLOKEVEG KIVIITNG TNAEQMVIOG TO OoToio TPEYEL
oV TUPVA TOL Agttovpykov Linux. Apykd avarntoybnke and v Google kot apydtepa omd
v Open Handset Alliance. Emtpénel 6tovg KOTOOKELOOTEG AOYIGHIKOD VO GLUVOETOLV
KOOKO e TNV ¥PNoN TS YADGGAS TPOYPAUATICHOD Java, EAEYYOVTIOS TV CLGKELT] UECH

Biprodnkmv Aoyiopikod aventuypévov ond v Google.

To Android eivor pio OAOKANPOUEVT] OVOLXTOD KOJKO TANTOOPLO Y10 KIVNTEG GUOKEVEG
oV TEPAAUPAVEL TO AELTOLPYIKO GUOTNUW, TO ATOPAITNTO EVOIAUESO AOYIGHIKO , KOl TIg
Baoikég epappoyég pali pe éva ouvoro Bifiodnidv API yio ™) K0TOoKEL] £QOPUOYDY Yid
Kivntég ovokevéc.. Egapuoyéc  ypoupéveg oe C ko OGAAeC YAMOGOES UTOPOVV

Vo PETAYAWDTTIOTOUV 0TOV K®dka, ARM kot va tpé&ovv.

2.2 H Tropeia Tou Android

Tov IovAwo 1ov 2005, n Google amoktmoe v Android Inc. o pkpn veoovotatn
etoupeia mov €0peve oto [1dho Alto, g Karipopvia, otig HITA

H npo™ mapovoiaon g mhatedppag Android €ywve otic 5 NoeguPpiov 2007, mapdAinia pe
mv avakoivoon g idpvong Tov opyavicpuod Open Handset Alliance, pog kowompa&iog 48
TNAETIKOWVOVIOK®Y ETOLPIDV, ETAPLOV AOYICUIKOD KOOMOE Kol KATOUOKELNS YAIKOV, Ol OTToieg
elval aglepmpéveg otny avamtuln kot eEEMEN avolyTOV TPOTOTMV OTIG CLGKELEC KIVITNG

miepoviog.

H Google donpocievce 10 peyokdtepo pépog tov KMok Tov Android vrnd ToLg GpovLg
g Apache License, pog eievBepng adeiag Aoyiopkov. To AoydTumo yio TO AELTOVPYIKO
ocvotnuo Android eivor éva poumdT c€ YPOUO TPAGIVO UAAO KOl GYEOIAOTNKE Ao TN

ypapiotpa Irina Blok.
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Ewéva 2-1: Aoyodtomo tov Android

2115 12 Nogpppiov 2007 kvkhloedpnoe 10 tpdTo dokipaotikd SDK. Ot mpoypoppatiotés
&ovv v dvvatdtmro vo moapEyovv oxOAl ko eviundoelg (feedback) ko étor va

Stpopedcovy Vv avdamtuén tov SDK.

Y1 28 Avyovotov 2008 avayyéiletor emiong m onmuovpyio tov Android Market. To
Android Market eivar éva Avowktd cvotnua dtavoung epapuoy®v Android mov cuvoéel
¥pNoTeg Kot Kotaokevaotég. To Android Market éywve otnv ovcia diaBécipo covg yproteg

oTig 22 OxtwPpiov 2008. kot vrootnpilel dmpedv EQUPUOYES KAl EPUPUOYEG ETTL TANPOUT.

Y11c 8 Aekepppiov 2008 kvkiopopet 1 dgvtepm £kdoon Tov 1.0 Android SDK 1 omoia Adver
évav aplBpo omd mpofAnupata evd tov Defpovdpio tov 2009 kvkAopopsi M TPAOTN

éxdoomn tov Android 1.1 SDK

Tov ZentéuPpro tov 2009 avaPabuiomnke to SDK og 1.6 . Mg 11 Kovovpyleg TpocOnkeg
kol avaPaduioslg to Android £€yer T dvvardtnmto vo Asttovpysl o€ PEYAADTEPO €VPOG

OVLOKEVMV KO OIKTOMV.

Tov NoéuPpto tov 2009 kvkroedpnoe 1o Android SDK 2.0 10 omoio mapéyet Kavovpio
APIs 660 apopd o1 dtayeiplon Kol GUYYPOVIGHO AOYAPLOGL®Y Kot emap®y , Bluetooth ko
dtemapéc ypnot. H mio emavaotatikn epappoyn mov Asttovpyet povo otny £kdoon 2.0 givan
10 Google Maps Navigation m omofo petorpémet 10  Android kwntd oe cvoTnUA

Navigation.
H &&éMén tov Android oav Aettovpywd Zootnuo givol mapd TOAAN ypriyopn Kol ovTo
opeidetan kupimg otV avoikt| (open source) d1dfeon ToL KMOIKA TOV AEITOVPYLKOD GAAA KoL

ota yapoktnpotikd tov Android SDK mov avaidovton mapoakdto.

Mo kdto eivor €vag mvdkag mov mapovotdalel T €kd6celg Tov Android kot TU TOGOOTO

kataAopPavel ke davoun tov.
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Kodwn API

"Exdoon Hpepopnvia Awavopr 1!
ovopocio level
4.4 Kitkat 31 OktwPpiov 2013 |19 0%
4.3 Jelly Bean 24 TovAiov 2013 18 2,3%
4.2.x Jelly Bean 13 Noguppiov 2012 |17 12,5%
4.1.x Jelly Bean 9 TovAtov 2012 16 37,3%
Ice Cream
4.0.x 16 Aexepppiov 2011 |15 19,8%
Sandwich
32 Honeycomb |15 IovAiov 2011 13 0.1%
2.3-2.3.7 |Gingerbread |9 ®efpovapiov 2011 |10 26,3%
2.2 Froyo 20 Maiov 2010 8 1,2%
2.0-2.1 Eclair 26 OktmPpiov 2009 |7 ?
?
1.6 Donut 15 Xentepfpiov 2009 |4

IMwakag 2-1 : Exd6ce1g Tov Agttovpykod cuatipatog Android

2.3 XapakTnpIioTIKa yvwpiopara Tou Android SDK

To wpaypatikd tpécsmmo tov Android cav éva mepiPdiiov avamtuéng PpiokeTal ota

APIs mov mapéyet. Zav pa ovdétepn 660 aPopd TIg EPAPUOYES TAATEOPL, To Android divel
v gvkaipio vo dnuovpynbodv epapuoyEC TOL €ival TOGO KEPOG TOL TNAEQPMVOL OGO Kol
extog  Ttov makétov. Ilapakdtm onueidvovior pepikd amd ta mo afloonueiota

YOPUKTNPLOTIKA Yvopicpata tov Android:

e  Kopia owovopkn empdpovvon 6co deopa Tn yopnynon odewwv, tn davoun, n v
apo1pn avamtuéng Tov AoYIoUIKOD.

e  WI-IF [IpocPaon vikov.

e GEM, EDGE, 3G kot 4G diktoa yo. TmAepovio 1| HETAPOPd OEOOUEVAOV, TOL
EMTPEMEL OE KAMOLOV VO TPAYLOTOTOWOEL I VO, AAPel KANoEG 1| unvouata, 1 vo
oTEIAEL KO VO, OVOKTHOEL OEGOUEVA LECH TV OIKTL®V KIVNTHG TNAEPMOVING.

e Evkola kot katovontd APIs tomokevtpwmv (location-based) vanpecidv 6nw¢ to

GPS.
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o [IApng €leyyog Tov VAKOD TOAVUECHOV GLUTEPIAAUPOVOUEVOD TNG OVOTOPUYWOYNG
MOV KOl EYYPAPNG, XPTOLLOTOLDOVTOS TT POTOYPOUPIKT] N0V KOL TO pKPOP®VO.

o APIs yio vAko6 emitayvveopetpo (accelerometer) kot Tv&idmv (compass).

e Awporpaldpeves Baoels dedopévemv.

¢ ’'Evav evoopatopévo avolktod Kadika Paciopévo oe webKit puilopetpnty.

e [TApNG VIOGTAPIEN EPUPLOYADV OV EVOMUATOVOUV YEPICUO XOPTOV MG LEPOS TNG
SLETAPNC YPNOTN.

e Ymoompi&n Peer-to-peer(P2P) ypnowomoidvrog 1o Google Talk.

¢ Belktictomompéva ypaeukd mov neptrappdvouvv path-based 2D Bipiiodnkn ypapikodv
kot vrootnpign yia ta 3D ypagpukd ypnoonowwvtag OpenGL ES.

o [loAvpeoikég BiflioBnkeg ylo avamopoyoyn Kot yio gyypoen €kovov kot video og
TOKIAEG LOPPEG,.

¢ 'Eva mhaicto epappoydv mov evBappOVEL TV EXAVAYPNCILOTOINCT TUNUATOV

®  £POPUOYADV KOl OVTIKATACTOGT] TV EYYEVMDV EQOPUOYADV.

2.4 To mAaioio avarmruéng Tou Android
Ot epappoyéc Android ypdeovtor ypnoLonol®vTog TV Java og YAOGGH TPOYPAULOTIC oD
OAAG EKTEAOVVTOL YPNCLLOTOLOVTOG TNV EIKOVIKT punyovn (virtual machine) Dalvik kot oyt o

mopadoctokn Java VM.

Ka0e epappoyn Android tpéyel o€ pia Eeympioth dtadikacio LEGH 6To dKO TG OTIYUIOTVTO
¢ Dalvik VM, egykataAeimovtag 0An thv €uBovn yioo pviun kot dtayeipton d1adiKacimy 6To
YPOVO EKTEAEOTG, O OMOI0C OTANATA Kot TEpUATICEL TIG LadIKAGiES Yo Vo KAVEL KOADTEPN

dwyeipion twv TOpwV TOL.

H Dalvik VM «ai o ypdvog ektéleong tov Android Bpickovtor wéve amd évav mopiva Linux
mov yepiletar TN YoUNAOL EMTESOV OAANAETIOPACT] VAIKOD GULUTEPIAAUPOVOUEVOV TOV
odnywv (drivers) kot g dlayeipiong uvAung, evod éva oovoro APIs mopéyel mpoécPaon ot

OAEG TIC VTN PECIEG, OTA YOPUKTNPLOTIKA YVOPIGHOTO TOV KIVITOV, KOl GTO DAKO.

2.5 Makéro Avarrtugng Aoyiopikou (software development kit ,
SDK)

To TIlokéto Avdamtvuéng Aoywopuwov (software development kit SDK) tov Android
meptiopPdver dAa avtd mov ypeldleTon KOveiC Yoo vo OMpIOVPYNoEL, Vo EAEYEEL Kol v

dopbwocerl pa epappoyn Android. Zto SDK weptiapfavovrar:
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Ta Android APIs. - O mupnvag tov SDK givar ot Android API BifiioBnkeg mov
divouv GTOVC KOTOOKELOOTEG Tr dUVATOTNTO VO £(0VV TPOCPacT OTn GLAAOYN
Aoywopikod tov Android (Android stack). Avtég eivar ot idieg PiPpriobrkeg mov
ypnowonrolovvtal ond ) Google yio va dnuiovpyncovv Tig gyyeveic  (native)

epopuroyéc tov Android.

Ta epyoieio avantuéng (Development Tools). - T'o ™ petatpomy tov mnyoaiov
Koo oe ektedéoipeg epappoyéc Android, o SDK epihapfavel didpopa epyareio
avdmtuéng mov divouv TN dVVATOTNTA VO GUVTOYTOVV Kot vo. dtopBwbovv ot
EQOPUOYEC  TOL TEPAAPAVOLY €vav eEOUOIMTH] EPYOAEIN Y10, OTTOGPUALOTOGCN
(debugging) ko gpyadeio yw v PeAitioon g ypnong pvApng oAAd Kot v

BeAtioon g amdd0oNC TV EQPUPLOYDY LOG

Tov efopowwt] tov Android (Android Emulator). - O g€opoiwtig tov Android
elvar évag mApwg Sadpactikds efopoimtig ocvokevdv Android mov mepiEyel
dLapopeg evaALaKTIKEG TposOyels (skins). Méow tov eEopotmTh, gaiveTor 1 O Kot
1 GUUTEPLPOPA LIS EPAPLOYNG £TCL OTMG Ba PAVOTAY GE L0, TPOYLOTIKT] GUGKELT|
Android. O\kec ot gepappoyés Android pmopodv va Agttovpynocovv pécsa otn Dalvik
VM vy1a 10 Adyo avtd o e£opotmwTg Aoyioukoy gival éva dpioto meptPdAiov - eivan
0VOETEPO OGO POPE TNV OVOTOPACTACT KATOLNG CLOKELNG, £Tol TOaPEYEL €val
KAADTEPO avelaptnTo TEPPAALOV JOKIUNAG amd OTOWONTOTE GALO LMKO OOKIUDV

EQOPLOYDV.

[TAnpne texunpiowon. - To SDK mepihapfdvel exteveic kot Aentopepeic mAnpogopieg
Yo T0 TU axpifog mephapPdvetor oe kdbe mOKETO KoL KAGOM KOl TOG V.
ypnowonoindei. Eniong extog amd tnv TeEKUNpimoT] Tov KOdKa, divovial 0dnyieg yio
T0 TG pUmopel vo EEKVICEL Vo dNUIoVPYEL KOvelg pia epapuoyn Kabmg eniong kot
Aemtopepeic eEnynoeic Tov Pocik@v apy®V WO amd TNV avVATTLEN EQUPHOYDV

Android.

Agtypata kodika (Sample Code). - To SDK tov Android nepihapfavet Evav apOud
EQUPUOYDV TTOV EMOEIKVOOLV HEPIKES omd TN OLVATOTNTEC OV YivovTiol OlaBECIUEG
yxpnoonoldvtag to Android, kaBd¢ emiong kol OTADV TPOYPAUUATOV TOL divovy
EUOOOT OTO TG YPNOLLOTOOVVTIOL LEUOVOUEVO YUPOKTNPIOTIKG YVOPIGLOTE TOV
APIL.
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e Online vrootpiEn. -To Android €yl SNUOLPYNCEL L0 AVOTTUCCOLEVT] KOL EVEPYT
KowotnTO KOTOGKEVLOOTOV AOYIoUIKOD. 0]} opadeg TOV Google
oto http://developer.android.com/index.html ¢givor evepyd @dpovp KOTACKELOGTOV
Android péco otovg omoiovg avikovy kot pEAN g opddag avantuéng Android tng

Google.

2.6 Apxitektovikn Tng NMAarpopua Tou Android

H Apyitektovikn] Tov Aoyiopukod tov Android @aivetal otnv Ewova 2-2 . 'Evog mopivag
Linux kot poe ovAloyn Piprlobnkdv C/C++ péowm &vog mAAICIOL €QOPUOYDV  TOPEXEL

VANPEGIEG Y10 TO YPOVO EKTEAECTC KO TIC EPOPUOYES KOOMG Kot Yl TPOTOVG dLoYEIPIONG TOVG,

Applications

[ e | [(omaee | [ e | [ooer ] [ ]

Application framework

Activity Window Content View
manager manager providers system

Package Telephony Resource Lecation Notification
manager manager manager manager manager

Libraries Android runtime

Surface Media Core
manager framework SQLite libraries
[omares ] [rmm ] (oo ]
’ SGL ] [ S5L ] [ libe ]

Linux kernel

(=) [
Audio Power
[ df"\"sll‘s ] management ]

Ewova 2-2: Apyitektoviky] tov Aoyiopukod Android

Hvpnivog Linux (Linux Kernel) - Ynnpeciec mopivov (coumepilopfavopéveov tov
ooNy®V VAKOV, Olayxeipion Ol00KACIDY, HVAUNG, OOQAAELNG, OWKTOOL, Kol EVEPYELNG)
yewpilovtar and éva 2.6 mopnva Linux. O moprvag mapéyel eniong éva (abstraction layer)

OQUIPETIKO GTPOUO UETAED TOV LAKOD KOl TOV VTOAOITOV GMPOD .

BiproOkeg (Libraries) — Agttovpyovv méve amd tov moprva. To Android mepilopfdver
dtdpopeg P1prodnkeg mupivev C/C++ omtmg v libe kot tnv SSL, kabag eniong kot

o Mia fipAo01Kn TOAVUES®OVY Y10 TNV AVOTAPOYOYT) TOAVUECOV.
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¢ ’'Eva dwyepiom Emoedvelag (Surface manager ) mov diayepiletarl tov tpoOmo pe TOV
omoio poaivovtal Ta S1apopa GTOXELD.

o  Biflodnkec ypapikov mov mepiappdvouy SGL kot OpenGL ywo ta 2D kon 3D
YPOOUCA.

e SQLite yia v gyyevi vmootpiEn Pdoemv dedopévav

e SSL kot WebKit yio v pnyovy ovalimmong Iotod kot yw v ooc@dAelo

Awd1kTHOL

O Xpovog Extéreong tov Android (Android Runtime) - Avto mov kdvel éva Android
MAEQVO 6TV ovoia éva «Android tAépwvo» kot oyt po demaen Linux xivntov givar o
YPOVOG ekTédeonc. Zvpumeptlopfavopévev tov Bipiodnkav mopnva ko g Dalvik VM, o
xpOvog ektéleonc Tov Android eival  KivnTipla SVvOUN TOV €QPAPUOYOV Kot, poall pe Tig

BiprioOnKec, amoteAodv T Bdor yio TO TAAICIO EPAPULOYDV.

BipioOnkeg mopiiva (Core Libriries). - Av kot 1 avantoén Android epappoydv yiveton o€
Java, n Dalvik VM dev eivar po Java VM. Ot BiAiodnkec moprva mopéyovv LeyaAdTepn
ypnooTTa amd PiAtodnkec moprva ¢ Java kKabdg eniong kot amd aileg Pipiodnkeg Tov

Android (Android-specific libraries).

H awkoviki pnyoavy Dalvik (Dalvik Virtual Machine) - H Dalvik eivol puo swovikng
unyovn Baciopévn oe untpoa (register-based) mov £xel Pertiotonombel yio va eEacparicst
OTL 1o GLOKELT] Uropel var TPEEEL TOAAATAG GTIYOTUTO OOdOTIKA. XTnpileTonl oTovV TupHva

Linux ywo va kdvel viipoatiopo (threading) kot vo Stoyeiplotel younAd EXimeda Lvnung.

To IThaicw E@appoycwv (Application Framework) - To mhaicio epopUoy®V TOPEYEL TIC
KAUOELG TOV YPNOUYOTOI0VVTAL Yio Vo dnpovpynbovv epappoyéc Android. Tlapéyel emiong
Jo YeEVIKY apoupetikotnto (abstraction) yio v mpoécPacn viAkov kot dwyelpiletar Tovg

TOPOLE TNG dlemapng xpnotn (user interface) Kol TOV EQAPUOYDV.

To otpopo spappoywv (Application Layer) - Oleg ot epappoyéc, Ko ol €yyeveic kot
ovtég Tpitv, €yovv YTIOoTEL TAVEO OTO OTPMOUN EQPUPLOYDV YPNOUOTOIDOVTAS TIG (d1eg
BipriodnKkec APL To otpdpa epapuoymdv Asttovpyei péoo otov Android cg xpovo eKTEAEGNC

YPNOLLUOTOIDVTAG TIG KAAGELS KOl TIG VAN PEGIEC TOV TAPEXOVTOL OO TO TACIGLO EPUPLLOYDV.
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2.5.1 H gikovikn pnxavi Dalvik
‘Eva and ta otoyeio kiewdi tov Android eivor 1 ewovikny unyovn Dalvik. To Android
YPNOOMOLEL TNV SIKIAL TOL EWKOVIKT] UNYavh, Kot Oyl Lo ToPadOCloKN HE OKOmO Vo

eEacpuMaEel OTL TOALATAG CTLYLUOTLTIO TPEYOVV ATTOTEAECUATIKG GE [0l EVIOIO GVOKELT.

Linux Kernel

Linux process

Dralvik Virtual Machinz

Android application

Ewoéva 2-3: Dalvik VM

H Dalvik VM egivon pua tpoomompévn Etkoviky Mnyovi Tov gival oyedocHéV va TPEXEL G
ovokevég mov Pocilovtal 6e GLUOKEVES, HE «apyolc» EMEEEPYNOTEG Kot Alyn HvAun.
Boaoiletor oto Apache Harmony kot ypnowonotel tov mopnva Linux ¢ cvokeung yio va
YEWPOTEL TN  YOUNAOD  EMUTESOL  AEITOVPYiEC CUUTEPIAOUPBOVOUEVOL TNV  OGPUAELOG,

TOAVKOUUATIGHLOV, Kot Slayelptong Stodtkactdv(process) Kot LviunG.

Eivon emiong dvvatd va ypagptodv epappoyés C/C++ mov TpéYouy GUECH GTO ECMTEPIKO TOV
Aertovpytkov. Méow ¢ Dalvik VM emtuyydveton n pbouion g tpodcfacng 6To LAIKS Kot
OTIG LVANPEGIEG TOV CLOTAWATOG. Me TN YPNOUOTOINCT GVTNE TNG EKOVIKNG LUNYOVIAS OTNV
EKTEAEOT] EQPAPLOYNG, 1 OTOl0 TPOCPEPEL EVO OPOLPETIKO OTPMUM, Ol KOTUOKELOOTEG OEV

YPEWALETOL VO, OVI|GLYNCOVV Y10 KATolo bAOToinom vAkoy (hardware implementaion).

H Dalvik VM ektelei ta Dalvik ektedéoipo apyeia, pio poper PeEATIGTOTOMUEVT £TOL OCTE
va KotoAappaver v erdyiotn pvhun. Kavovikd ta apyeio Java petaylottiotel og apyeia
.class. AALG 1 DVM dgv pmopet va to eKTeAEGEL 0VTO OAAG YPNOUYLOTOIOVTOS EPYUAELD TTOV
mapéyovtarl péca oto SDK petaoynuatifovrag Java kAdoeic mov €xovv g apyeio .dex. Eva
apyelo .dex umopel va mepiéyel moAléG KAGGELS kol To TeEMKO péyeBog tov apyeiov Ba givan
TOAD LKpOTEPO. AVTd opeiletal kupimg oto OTL pio oAl Java VM eivar pio icoviky
unyovn Bacicpévn o otoifa (stack-based). H Dalvik VM ozmd tnv GAAn givar pio €1Kovikn
pnyovn Paciopévn oe pntpda (register-based), étor av&dveror 1M 0mOdOTIKOTNTO TOL
enefepyaotn tov Kwwntov. Emiong ot ewoviké unyavég mov eivar Paciopéveg 6e punTpodal

EMTPEMOVY TAYVTEPOVS YPOVOUG EKTEAECTG TOV LEYAADV TPOYPOULLATOV.
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2.7 BiIBA100ikeg ENN yia To Android

Edd 6Bo oovue wdmoleg amd Tig PifArodnkeg mov elvar dwwbéoiueg yoo v avdmtuén

EPUPHOYOV ETAVENUEVIG TPAYLATIKOTNTOG Y10, TO AELTOVPYIKO cvotnue. Android.

2.7.1 ARToolkit

To  ARToolKit  (http://sourceforge.net/projects/artoolkit/)  eivan  pe  PBiAoBnxn
AOYIGHIKOD OVOIKTOD KOOWKe, 1 omoion  Ponbd  vo  ONUIOLPYNOELS EPOPUOYEC TTOV
YPNOLUOTOI0VV emavénuévn mpayuatikétnTa mov Pacilovral oe onudole (marker based AR)

OV OVATTOYTNKE OO TO TOVETIGTHHIO TG OLAGTYKTOV Kol amoTeAel Trv BdoT Yo TO TAAIG10

AndAR.

Ta kopra yapaxinplotikd tov ARToolKit eivat:

e Evicia 0éon/Ilpocavatoriocpod  mapokorovbnong «duepag. (Single camera
position/orientation tracking).

e O kddIKOG TapaKoAoVLON oG TOV YPNOIHOTOLEL ATAd LAdPO TETPAYDVA Y10, OETKTES.

¢ H woavomra va ypnoomotel kGbe teTtpdymva marker patterns.

e Evkoiog kwdikdg Pabuovounong (calibration) tng xdpepag.

o ApKeTd ypNyopog Yo TpoypatikoD ypdvov epapuoyés AR.

o AwbBéopo yuo o Aettovpyikd cvotipate SGI IRIX, Linux, MacOS kot to. Windows
oS

o AlovéueTon pe TANPN TNYAI0 KOOKA.

o EAedBepo yio un epmopikn ypion cvpeodva pe Ty adeio ypnong GNU

Eival xétw amd tv adeio General Public Licence(GPL). Avtdg eivor kow o Adyog mov
amotelel TV Pdom Yo TOAAG £pya Kal EPYAGIEG TOV €YOVV VO KAvouv e TNV emovénuévn
TPAYUOTIKOTNTA, TopOAa aVTE LEAPYEL Kot dbéoyun sumopkn odeio. Ilapoio mov Eyxel
ypapel og portable C , €xel oyedootel Yo va TpExel o oTafepoDc VTOAOYIGTEG Kot Oyl GE
KWV TEC GUOKEVEG.

Ytov mivaka 3.1 PAémovpe TO GTASIO AEITOLPYIHG LIOG EQPOPUOYNG TOL KAVEL YPNON TOV
ARToolKit. Ta frjuata amd 10 2 €mg 10 5 givan 0 Kupimg loop kot ekteleitor cuvedS peEyPL
va, TEPUATIOTEL 1 pappoyn pog. Katd v didpkeia Tng opyKOTOMGELS avoiyEL 1| KALEPD TNG

ovokevng pag, N emedveln OpenGL apyikonoleitor kot dafdlovrarl £1d1koi TAPAUETPOL TOV
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ARToolkit Tov GuUTEPIAAUPAVOVY TO XOPOKTNPIOTIKO TNG KAUEPUG Kol T OESOUEVA TOL
pattern . Ta frpota 2,3, kot 4 ovTioTol 0OV GE GUYKEKPIUEVES KANGELG GCUVOPTHOEDY . XTO

Brpa 5 o mvdkag petapopds dnpovpyeitor and to ARToolkit:

1. ‘Evapén tng Aettoupyiag tng KAUEPAS, AVAYVWON TWV APXELWV IE Ta

Apxuorolnon npoanofnkevpéva marker patterns kat Twv napapéTpwy g KAHEPAS

Kupluwg loop 2.  Avayvwor) tou Tpgxovrog video frame

3. Evromiopdg twv marker Kol avayvwplon Twv pattern péoa oto frame

m 4.  Ymoloylopdg tng Béong Tng KANEPAS OE aX£0T UE TA avayvVwpLopéva

M markers
5.

Epdavion ELKOVIKWY QVTIKELLEVWY TAVW OTa avayvwpLopéva markers

Teppoatiopdg 6. Tepuatopdc NG AslToupyiag TN Kapepag

IMwakag 2-2 : Ta otadio Aettovpydc tov ARToolkit:

H Baown apyitextovikn tov ARToolkit pmopodpe va trv dovpe otny ewova . Baoiletal oto
OpenGL yw v epunveia (rendering) , to GLUT yw v dnuovpyei tov moapdOupov
OpenGL, o BipAiiodnkn yio to Pivieo mov givar ave&aptnTo omd TNV GLGKELT LAIKOD NG
ovokevng kot €va Pacwd API (to omoio avomopiotd To aveEdptnTa TUAMOTO NG

mhateoppag). To ARToolkit amoteieiton omd tpio Stapopetikd modules.

Operating System
| 3D graphicdriver | [ Video Driver |

Ewova 2-4 : Apyitextovikn tov ARToolkit

e AR module: 0 Pooikd module pe povtiveg evtomicpov deikt, Pabuovounon
KOl GUAAOYT] TOPOUETPOV.

e Video module: po cuAloyn amd povtiveg Pivieo Yo T cCOAAMNYT TOV KOPE TOVL
Bivteo e16600v.

e Gsub module: pia cuAloyn omd povtiveg Ypapik®v Paciopéves otig Piitodnkeg

OpenGL xot GLUT.
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e Gsub Lite: avtikofiotd 10 Gsub pe pio mo amodoTIK)) GLAAOYN POLTVAV Ylo

YPOOUCA.

2.7.2 ARToolkitPlus

To ARToolkitPlus givar pa Bipiiofnkn mov Paciletar oto ARToolkit avoamtoytnke o710
Teyvucd Havemotqo Graz cav tpuqpa tov €pyov Handheld AR oAAd éxel otapdtnoe TAéov
va ovortoocete and to 2006 http://studierstube.icg.tugraz.at/handheld_ar/artoolkitplus.php.
AAG H Brodnkm ypdetnie Eava oe C++, kal anéktnoe £T01 Vo OVTIKEIUEVOSTPOQEG AP,
70 0T010 €lval PEATIOUEVO Y10 KIVITEC GLOKEVEG KO YPNCIUOTOLEL Evav VEO alyOoplOpo Yo Tov

VTOAOYIGUO TNG B€omg (pose estimation) EvOG OVTIKEILEVOV.

2.7.3 NyARToolKit

H NyARToolkit eivon po petagpopd tng ARToolKit ypappévn oty yhoood Java. Avtd v
KoO10TA TTO OpyT) TNV EKTEAEGT OO TNV OPYIKN EKOOCT, OALGL £XEL TO TAEOVEKTNLA OTL Elval
avegaptnTn amd TNV OPYLTEKTOVIKY] TOL GLGTAHOTOG. Mmopel va TpEEEl GE OUPOPETIKES

TAUTPOPUES KO AELITOVPYIKG GUGTHILOTOL.

Onwg xar 10 ARToolKit £étor wor 10 NyARToolKit etvon pio Bifhobnkn omtikdv
CLVOPTNCE®MY KOl OAANAETIOPAONG OEOOUEVAOV  EIKOVIKNG TPAYHOTIKOTNTOS GE QPLGIKO
nepParAov, copmepIAaUBavovTag TN AEITOVPYLL TG KAUEPAG O TPAYLATIKO XPOVO TOPEYEL

marker base AR tracking.

Mepwd amd o factKE YOPAKTNPIOTIKA:
¢  Evrtomopog EIT pe puowko deixtn (Marker based AR tracker)
o Ymoompi&n desktop kot popnTéC TAUTEOPUES
o BekticTomompévn kot Ty KOAHTEPT OvVayVOPLoT deikTn

e Emnéxkrtaon ya to Unity ko dtaBéoipa yia eneEepyacio and C# kar Java avrtictoyya

To NyARToolkit givor dwbécipo pe gumopikn adeion 1 pmopel kAmolog vo TV Katdfoon

elevbépa Kat va, Ty ypnoorotiost vd v ddelo GPLv2.
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Hardware/Kernel

Ewéva 2-5: Apyitektovikr] tov AndAR

2.8. H BifAiofnkn AndAR

To AndAR eivan évo project mov pog divel TV SvVOTOTNTO VO €YOVUE EMAVENUEVN
TPAYUOTIKOTNTAG 0TV TAATQOpe Tov Android, gival kdto and v adeio tov GNU (General
Public Licence). Mag mapéyetl éva kabBapd JAVA API yio to APToolkit kpOpovrtag pog oheg
TI¢ native kKANoelg Pirodnkmv.

Xy ewdva 2-5 gaiveton n apyrrektovikr] Tov AndAR. To omoio ypnoyonolel 10 JAVA API
Yo va €govpe TPOSPacT TNV KAUEPQ KOL 6TV Por| ToV BiVIED TOL TPOEPYETOL LEGH OLTHG.
H ewdvo oty ovveyeia v yepileton n Piprodnxn ARToolkit. [Tapddinio pe avtd 1

EIKOVO oG UTTOPEL VO SL0Y®PICTEL OTA EMUEPOVS YPDUATO, TTOV TNV ATOTEAOVV.

Méoo actov Piplobnkn yivovtor pio oepd amd LTOAOYIGUOVS Ylo. TOV  TivaKo
UETOCYNUATICU®OY TOL TPLodIoTATOL OvTiKeipevo pag. Méow tov JNI o mvdkoc avtdg
moipvel micw otov kmoka JAVA. H emefepyaocpuévn miéov ewkdva Bo poptwbel cav éva
OpenGL texture , 6o exkteleotel 0 MVAKAG UETOCYNUOTIOUOD KOl TO TPLOOAOTATO WOG

avTikeipevo pog Ba oyedlooTtel.

2.8.1 Aopn

To AndAR eivar éva mAaiclo ylo avaTTuén EQUPUOYOV ETAVENUEVIG TPAYUATIKOTNTOC. AgV
pog mapéPn Eva kabopod Java API aAAd Kot P OVTIKELLEVOSTPOPT| TPOGEYYIOT. XTNV EIKOVA

12 umopobpe va dovue To ddrypoppa kKAdoemv Tov miaiciov AndAR.
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AnddRAdivy 1 1 | ARRenderer

ARToolkit

salhonARRendarerr | OpenGLRenderer) | woid —
gelArtoalkil) | ARToolkI

registerAROject (o - AROGject) © wid
1

0.1

0. OpenGLRenderar
ARCIbect
— draw(} : void
CustonActivity initf} : void selupEny() - vold
dren ) : void inibGLEY @ void
onCreate]) ; void []3 ﬁF
o CustomObject CustomRendemrr
Imit[) - woid drawt} . void
draw]) : void selupEny() : vold
0.1 firibGLi} : vaid

Ewoéva 2-6: To Adypappa khdoemv oo AndAR

Kdabe epapuoyn Android amoteleitor amd TovAdyloTov i 1 Kol meplocotepeg Activities,
onAadn pa ypaeiky SlomdAn yxpnotn 7oL VAOTOED £va GLYKEKPIUEVT okomd. Movo pia
umopel vo givar evepyomomuévn kdbe eopa. o va ypdyovpe pio epappoyn emavénuévng
TPAYUOTIKOTNTAG YPNOIULOTOIOVTNS To mAdicto AndAR |, mpémelr vo emekteivovpe tnv
apapepuévn kKAdon AndARActivity.

Avt 1 Khdon yepiletonl 0Tt givar oYETIKO Ue TNV EXOVENUEVT] TPUYUATIKOTNTA, OTOS TO VO,
avoiyovpe TNV Kdpepa, aviyxvevon Tov onuadiod (marker) kol vo mopovoidlel to video

stream.

[Na va to kévete owtd, Ba npénel va eyypapeite(register) ARObjects og éva otiypidtumo tov
ARToolkit. Avtd to otrypdtono pmopetl va avaktnBel and v AndARActivity. H kAdion
ARObject givar apnpnuévn. Avtd onpaivel, 6L umopodUe va TNV EMEKTEIVOLHE. AVTO
mepéveL To dvopa evog apyeiov pattern GTov KATAGKELAGTN TOv. AvTtd TO apyeio Tpémetl va

Bpioketor oto @akeAo assets tov [Ipoypdippatog pog.

Ta Apyeia Pattern pmopodv va dnuovpynBobdv amd éva apyeio mov ovoudletor mk_patt, wov
Bpioketor oty 1otoceAido Tov ARToolkit website. Avtd ypnoomolodvtal £Tct OOTE Vo
UTOPOVUE VO OLOKPIVOLLE TO, O1OPOPETIKA onuadia peta&y tove. [Ma va oyedidoovue Eva
TPOTOTOMUEVO  avTiKEipuevo, Bo mpémer va vmepkaivyovpe (overridden) v  pébodo
oyxedlacpov (draw). Ipv cvoumepiddfoope avti v HEB0SO Evag MIVAKOG HETOCYTLOTIGHLOD

0o Tpémel va £xel xpnoponomei.
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Avtd onuaiver 6tL 10 avrtikeipevo o mpémel va evBuypapuctel pe to dgikTn, YOpic va
ypeoTobV AAAeG evépyetes. H nébodog dev Ba kaeotel edv o deiktng(marker) mov avixovv

o€ avTd TO AVTIKEILEVO dgV €lval 0paTOC.

H xiaon ARRenderer eivar vrevfovn yuo 611 oyetiCete pe o OpenGL. Edv 0élovpe va
EVOOOVUE OVTIKEIUEVO, EMAVENUEVIC TPOYUATIKOTNTAG He Un Oa mpémel va TapEYOvUE Uid
vAomoinon o kAdong mwov Oa viomoiel tnv dwmdAn (interface) OpenGLRenderer .

Yrapyovv tpeig péBodot mov opilovtar amd vt TNV SETAPT .

H initGL koAeiton povo katd v apyikoroinon g empdaveiog tov OpenGL.

H setupEnv koAeitor pOMG TTptv GYEOIOGTH TO OVTIKEIPNEVO EXOLENUEVIG TPOYUATIKOTNTOG
mov Béhovpe va oyedidoovpe. Mmopel va ypnopomombei yio vo exterécel eviodég OpenGL
mov emnpedlovv O6ha ta. ARObjects, 6mw¢ apylkomoinon Tov eOTIGHoD. Xty uébodo
oYEOOUOD  UTOPOVUE VO OYESIACOVLUE OMOOONTOTE [N TPLOOEGTOTO  OVTIKEIIEVO
EMOVENUEVIS TTPAYLATIKOTNTOC. AVTO Bal TO KaAéoovpe o eOpa yio Kapé kopé (frame).

To AndARActivity emmhéov pog mapéyet po néfodo mov poG eMTPENEL Vo TEPVOVE

QPOTOYPAPIES.
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3: AVATITUEN TNG €papuoyn

H epappoyn mov Ba katackevdoovpe Ba mepi€yet pio dlodikTuakn vanpesio mov Ba pmopel
Vo €YYPAQOVV VEOL YPNOTEG 1] VL GUVIEDOVV 01 ON EYYEYPAUUEYN YPNOTEG KOl VO, LTTOPECOVY
va &yovv pdcPaocr oty epappoyn poc. Emiong n dwadiktvakn vanpesio avti 0o mapéyet
GTOV YPNOTN TNV duvatotnta vo PAETEL vEa oTotyEld mov Ba moapdyovtal Kotd TV dStdpKeELo

TOVL TTOLYVIOL0V.

H gpappoyn pog propei vo ywplotel o€ 600 TUNRLOTOL

1. To xoppdtt tov merdtn €ivor avtd mOv TPEYEL OTO KWNTO HOC TNAEQ®MVO Kot

OAANAETIOPA [LE TOVG ACONTNPEG TNG CLOKELNC LLOG

2. Amd v GAAN TO KOPWATL TOL €ELANPETNTA €ival TO KOUUATL OV TPEXEL OE €val
SLOKOGUNT KOl TOPEYEL TNV dLVATOTNTO TOVL XPNOTN Vo pmopel va cvvdedel 1 va
eYypaptel 6To Toyvidl pog Yo vo pmopet va €xel mpdcPaon og autd oAAG TEPA amd
aUTO, TO KOUUATL GVTO HOG EMITPENEL VO KAVOVUE TO TPOYPOLUO LOG O SUVOUIKO
TOPEYOVTOG EMMTAEOV GTOLELDL KOTA TNV OAPKELD TOV TALYVIOOD 7OV UTOPOVV V.
oAAGlovV , Vo TPOTOTOLOVVTOL KOl TEALKA VO, ELPAVILOVTAL GTOV TEAIKO ¥pNoTn. AvTh
TNV OTIYUN M €QOpUOYN Mog pmopel va Aappdvel TAnpoeopieg yio To mov Ppicketal

éval oToyELO.

Server Database

Request

AN

Response

Client

Ewova 3-1: Zyxedidypoppa tng Atadiktookng pog Yanpeoiog.
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3.1 Karaokeun TnG S108IKTUOKNG UTTNPETIiAG MAG.

INa v katookevn G OWOIKTLOKNG MG vrnpecioag Bo ypnoiwomorjcovpe tv PHP,

MySQL, PHPMYAdMIN «ot tqv SQLite. Ed® 6a dodpe tnv onpovpyet evog amiov API

mov B0 EMTPEMEL GTOVG YPNOTEG TNG EQOPLUOYNG MOG VO YPAPOVTIOL | VO GLUVOEOVTUL GTNV

EQAPUOYT HOG.

Mo ovykekpéva 1 dradiktvaky pog vanpecio Bo extelel Ta TAPOKATO:

Aéyetar cntpoto pécm tov pedddwv GET/POST

AAnAemdpd pe t1g kAdong PHP yio vo mapel 1 vo amoBikevon dedopéva and v
Baon

Epgaviler v €000 o€ popen JISON

Téhog pag mapéxer v dLVATOTNTO VO TOPAYOLUE SUVOLIKG OTOXEW KOTE TNV

O1dpKeELD TNG EPOPLOYN LG KOTA TNV SLAPKELD TOL TALYVISLOV.

3.2 Anpioupyia Tng Bdong Aedopévwy pe MySQL kai Tou Trivaka

Avolyovpe eite v kovooio ¢ MySQL 1 phpmyadmin kot ektelodpe t0 TOpAKAT®

EPOTNUO otV Pdon yw va Onuovpynoovpe v Pacn pHog oAAd kot tov mivoako mov o

TEPLEYEL TOVG YPNOTES LLOG.

create table users(

uid int(11) primary key auto_increment,

unique_id varchar(23) not null unique,

name varchar(50) not null,

email varchar(100) not null unique,

encrypted_password varchar(80) not null,

salt varchar(10) not null,

created_at datetime,

updated_at datetime null

),.

3.3 Kataokeuadovrag Ta Apxeia PHP

Ed® Ba dobpe v dopn| tv apyeimv php mov Ba xpnoHono|cov e GTNV TTUYLOKY.
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3.3.1 To apxeio config.php
210 apyeio avtd MAdvovue T LETAPANTES Yo TNV GOVOEST TG EPAPLOYN oG LE TV Pdon
dedopévav pag. ITo ocvykexpiuéva cuumAnpmvovpe v torobesio e Pdong pog, To dvoua

YPNOTN KoL TV KOOIKO TOL TOV UTOPEL VoL £)EL E0000G GTNV VINPESIN [LOGC.

<?php

/**

* MetafAntég Zovoeong yio v Bdon Aedopévov pog
*/

define("DB_HOST", "topo8esia_basis");
define("DB_USER", "onoma_xristi");
define("DB_PASSWORD", "kodikos");
define("DB_DATABASE", "onoma-basis");

7>

3.3.2 To apxeio DB_Connect.php
Av10 10 Opyeio ypnolomoteital yio vo cuvogdovpe ‘n va amocvvdedovpe and v Paon. [To
OoLYKEKPIUEVE, cvumeptAapPdvel To apyeio config Kol TPOYUOTOTOLEL TNV GUVOESN UE TNV

Baon pog kot avolopuPavet kot vo KAEIGOVUE KO TNV GOVOEST] HOG LE OLTHV.

public function connect() {

require_once 'config.php’;

// connecting to mysql

$con = mysql_connect(DB_HOST, DB_USER, DB_PASSWORD);
/I selecting database

mysql_select_db(DB_DATABASE);

/ return database handler

return $con;

}

public function close() {
mysql_close();

}

}
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3.3.3 To apyxeio DB_Functions.php
Av1d 10 apyeio mepi€yel TIg Ae1TovpYlEg oL Bl EKTEAEL 1 SLAOIKTLAKNY HOG VIINPETia, OTMG M
amofrkevon ypnotdv oty Pdon, va mdpovpe tovg ypnotéc amd v Pdon. Emiong £6d

UTOPOVUE VO TPOGHEGOLLLE Kot AAAEG LEBOSOVE OTMOC 1 EVIUEPDON KLl LAY POPT| YPTOTDV.

user unique id — Anpovpyovpe povadikég tavtotnteg (id) ywo tovg xpnotég otnv php,
YPNOYOTOIOVTOG TNV cuvaptnon uniqid(”, true). ‘Eva mopdderypa yio 1o Tog 0o eppavileton

N tovutéTNTa.  TOv  YpNoTn  ivan t0o mopokdtew :  4f074eca601fb8.88015924

Kpvonroypapnuévo Kmowog (Encrypted Password ) — Avtdc o k®duog omobnkevetan

y¥pMNooroldvTag TV HEBodo baseb4_encode.

210 apyeio 0vTO OTOONKEVOVLE TOVG VEOUG YPNOTES KO ETLGTPOPT TOV TATPOPOPIDV TOVG.

public function storeUser($name, $email, $password) {

Suuid = uniqid(", true);

Shash = $this->hashSSHA($password);

Sencrypted_password = $hash| "encrypted"]; // kpvrroypdonon kwdikod

$salt = $hash["salt"]; // salt

Sresult = mysqgl_query("INSERT INTO users(unique_id, name, email, encrypted_password,
salt, created_at) VALUES('$uuid’, '$name’, '$8email’, '$encrypted_password’, '$salt’,
NOW())");

Kpuonroypagiiocov Tov Kmowkov pag

public function hashSSHA($password) {

$salt = shal(rand());

$salt = substr($salt, 0, 10);

Sencrypted = base64_encode(shal(8password . $salt, true) . $salt);
Shash = array("salt" => $salt, "encrypted" => $encrypted);
return $hash;

/

ATOKPLATOYPAPN G| TOV KOIKOV
public function checkhashSSHA($salt, $password) {
Shash = base64_encode(shal($password . $salt, true) . $salt);

return $hash;
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3.3.4 To apxeio index.php
Avtd 10 0pyeio avoropPdvel va déyetarl To. alTHUHOTO Kol vo, dnpovpyel amavinoelc. [To
ovykekpipéva d€xetor OAa T GET kar POST ortrjpata yio ke aitnuo pog o pinoet pe

v Pdon kai Ba pog ddcel TNV KATAAANAN omdvinon pécm g popeonoinong JSON.

[T cvykekpéva, oto apyeio avtd maipvovpue ta tag , cvumeptiapfavovpe tov xepiotn yo
mv Pdon pog, katackevdalovpe v omdvinon wov o oteilovpe oTov TEAATN MO 0POD
éyooue mpomyovuevog eAéyyel Tov TOmMO TOL tag, OAAG Kou €6V VTAPYEL O YPNOTING
KATOyOPNUEVOS otV Pdon Hag, €0V LIAPYEL EMOTPEPEL TOV KWOWKO success = 1 €dv o

xpNoTNG oev Ppebel amdvrnon pe to puivopa error = 1

3.4 Tutrol Aravrioswyv (Responses) JSON

To JSON ceivar éva moAd ela@py, dopnuévo, €OKOAO GTO VO OVOADGEL KOl TOAD EOKOAM
avayvoolpo and tov avlpmmo. To JSON eivarl n kaAdtepn evarloktikny Abon yuo v XML,
vy v gpappoyn tov Android app cog Oa mpémel va evOAAAGGOVTOL OECOUEVAOV LE TOV

SlOKOUIOTN GOg.

[Mopaxdtw pmopodpe va dovue o drapopetikd tomov JSON amavtioelg mov dnuovpyeitot

Yo TV KGBe KaTdoTaon Tov uropet va dnpovpynoei.

Andvinon v Emroy Eyypoaeni- Success Code = 1 (Emitoyn] Amodnikevon Xpnotn)
{

n,on

"tag": "register"”,

"success": 1,

"error": 0,

"uid": "432321e3df49.06340261",
"user": {

"name": "Ted Gudis",

"email": "tedgudis @gmail.com”,
"created_at": "2014-01-03 01:03:53",

"updated_at": null

}
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Azmavinon o Xeaipa oty Eyypaen — Error Code =1 (Z@dipa otnv Amodikevon )
{

"tag": "register"”,

"success": 0,

"error": 1,

"error_msg": "XedApa katd tnv Eyypaen "

}

Anavtnon Yo Xedipa oty Eyypagn — Error Code = 2 (O yp1jotng vrdpyet 161 )
{

"tag": "register",

"success": 0,

"error": 2,

"error_msg": "O Xpnomg Yrdpyet non"

}

Anavrnon Emrtoyng Ew6660v — Success Code = 1 (Eicodog Tov Xpnotn )
{

"tag": "login",

"success": 1,

"error": 0,

"uid": "4f074eca601{b8.88015924",
"user": {

"name": "Ted Gudis",

"email": "tedgudis @gmail.com”,
"created_at": "2014-01-03 01:03:53",
"updated_at": null

}

}

Andvinon Xeaipa Ewe6oov — Error Code = 1 (Z@dipo Ei6660v — Mn Z®motod 6vopa
APNOTN 1 KOOIKOS )

{

”tag”: Hloginﬂ’
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"success": 0,
"error": 1,
"error_msg": "XedApa oto email | to password!"

}

3.5 Aopn Tou Apxeiou ZToIXEId

Ed® Ba dovpe v doun tov oapyeiov JSON mov 0o mepiéyel to otoyeld mov O pog
BonOnoovv va Ppodue mov eivor kpoppéva ta oviikeipeva. Eivar éva moAln amdd apyeio
JSON 10 omoio meprhapfdvel 6Aeg exeiveg TIg TANPOPOPIEC TOVL €ivVOl OTOPAITNTEG YOl TNV
gbpeon TV KOPwV.

Mnopoope  vo  dodue  ta  dedopéva  péoo amd TV péco amd TNV

devBvvon http://treasurear.seriusb.com/stoixeia/

"kiboi": [
{

"id": "oo1",

"name": "Nero",
"stoixeiol": "mbortis",
"stoixeiol": "5aderfia",
"stoixeiol" : "boyleytiko",

by

3.5 ZekivwvTtag 1o MNMpdypaupa pag oto Android
Méypt TOpo KATAGKEVAGAE TV OUOIKTVOKY HOG VIINPEGIN , TNV TAELPA TOV €ELTNPETNTY.

Topa 0o Katackevdoovue v gpapuoyr mov Ba tpéyel oto Kvntd pog iépwvo. H
epappoyn pog Ba mepiéyel o Activity yio v €i0000 HOG GTNV €QOPLOYY, L0 Yo TNV
EYYPAPT] TOL YPNOTY OTNV OIKTLOKY HaG VINpesio. v cuveyeia Ba Eyovpe o véa Activity
oL Bal elval Kol TO KEVIPIKO LEVOD OTNV €QOpUOY MG Ao kel o ypnotng Ba pmopel eite
va, EeKviiogl To oy vidl eite va dgl 0dnyieg yo To g maileton gite vo dgl odnyieg yio TV

onuovpyel e apuoyng N TéAog umopel vo amocsuvoedel amd To mayvidl Kot va, To KAeioeL.
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3.5.1 H kAdon JSON Parser

H xAdon avt o emelepyostn Tig amavtioelg mov B Epyovtal omd TNV SIKTLOKN VANPECIL
pag. [ho ovykekpipéva kataokevalel o Aitnuoe HTTP request yio v Adpet to dedopéva Kot
avoiapfdvel v petatpomn e XvuPolooelpds oe avtikeipevo JSON object, yuo va

UTOPECEL VO, TO EMEEEPYAGTI OTIV GUVEYEIQ.

try {
BufferedReader reader = new BufferedReader(new InputStreamReader(
is, "iso-8859-1"), 8);
StringBuilder sb = new StringBuilder();
String line = null;
while ((line = reader.readLine()) != null) {
sb.append(line + "\n");
/
is.close();
json = sb.toString();
Log.e("JSON", json);
J catch (Exception e) {

Log.e("Buffer Error", "Error converting result " + e.toString());

3.5.2 H kAdon SQLite Database Handler

2TV €QOPUOYN] HOG Y. TNV omofnKELOT TOV  TANPOPOPLOV TV  YPNoTOV B
ypnotpomomoovpe v Paon  SQLite. 'Etot dnpuovpyodpe po véa khdon pe 1o dvouo
DatabaseHandler.java. Avt n khdon Ba éxel Ae1TOVPYLES Y100 TOV YEPICUO TOV AEITOVPYIOV

¢ Pdong pog OTmG 1 aroBNKeLON Kot 1 AVAKANGOT TWV YPNOTOV.

public void addUser(String name, String email, String uid, String created_at) {
SQLiteDatabase db = this.getWritableDatabase();

ContentValues values = new ContentValues();

values.put(KEY_NAME, name); // Name

values.put(KEY_EMAIL, email); // Email
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values.put(KEY_UID, uid); // Email
values.put(KEY_CREATED_AT, created_at); // Created At

// Inserting Row
db.insert(TABLE_LOGIN, null, values);

db.close(); // Closing database connection

/

3.5.3 H xAaon User Functions

H «hdon oavtq 0Oo yepotel Olec TIc  Aewtovpylég TOL  YpnNoIn  ONMOC  TO:
loginUser()

registerUser()

getLoginStatus()

logoutUser().

Xe avuti TV KAMaon OAeg ot cuvaptnoelc Ba alAniemdpovv pe tig kAdong JSONParser,
DatabaseHandler. "Exyovpie trv duvatdTnTa Vo SOKIUACOVE TV AELTOVPYLH TNG EQAPLOYT HOG
1060 TOTIKA OGO Kol amevbeiag otnv StadikTvaKkn] Hag Tomobesia. ZuviBwg to localhost
Tpéxel av  yYpAyYouvpe oTov  QLAAopeTpdte pog v debBuvvon  http:/127.0.0.1 7
http://localhost/. ['a va pmopovpe va Eyovpe Tpodcfacn HESH OO TIC EIKOVIKEG LOG CUOKEVEG
pécw tov AVD 0o ypnoomomoovpe v oevbuvon  http://10.0.2.2/ avti yio 10
http://localhost/. AAM®G pmapodua Vo YPTCILOTOICGOVUE KATELOEIOY TNV SAOIKTLOKT HOG

devBuvon http://yoursite.com/api/

ANA®OT PETOPANTOV YioL TV SOKIUN TNG LANPECING LOG TOTIKG XPTCIUOTOIMVTAG TO Xampp

péca amod v devbuvvon http://10.0.2.2/ 1} To http://localhost/

private static String loginURL = "http://10.0.2.2/treasurear";
private static String registerURL = "http://10.0.2.2/treasurear";
private static String login_tag = "login";

private static String register_tag = "register";

// constructor
public UserFunctions(){
jsonParser = new JSONParser();

/
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H ovvdpton mov kataokevdlel to aitnuo yio Ty €600 o1V LVINPecio Kot maipvel cov

TapapETPOLS 6vo LETOBANTEG To email kat to password.

public JSONObject loginUser(String email, String password){

// Building Parameters

List<NameValuePair> params = new ArrayList<NameValuePair>();
params.add(new BasicNameValuePair("tag", login_tag));
params.add(new BasicNameValuePair("email", email));
params.add(new BasicNameValuePair("password”, password));
JSONObject json = jsonParser.getJSONFromUrl(loginURL, params);
// return json

// Log.e("JSON", json.toString());

return json;

/

H Xuvvapmmon ovt) xotaywpel Tov ypnotn Kot maipvel ooV TOPAUETPO TO OVOUQ, TO

NAEKTPOVIKO TAYLOPOUELD KO TOV KWOLKO TOL.

public JSONODbject registerUser(String name, String email, String password){
// Building Parameters

List<NameValuePair> params = new ArrayList<NameValuePair>();
params.add(new BasicNameValuePair("tag", register_tag));

params.add(new BasicNameValuePair('"name", name));

params.add(new BasicNameValuePair("email", email));

params.add(new BasicNameValuePair("password”, password));

// getting JSON Object

JSONObject json = jsonParser.getJSONFromUrl(registerURL, params);
// return json

return json;

/
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3.5.4 H kAdon RegisterActivity
H xAdon avty eivon vrevBovn yio v eyypaon vEov Ypnotdv otnv Pacn 0£dopEVEV NG

EPOPHOYN MO YAOTOLEL TNV YPOQIKN SIETOPN TNG POPUOG UG Kol apoD ONUIOVPYOEL TO

apyelo json poG, To GTEAVEL TNV BACT LOGC.

// Register Button Click event
btnRegister.setOnClickListener(new View.OnClickListener() {
public void onClick(View view) {

String name = inputFullName.getText().toString();

String email = inputEmail.getText().toString();

String password = inputPassword.getText().toString();
UserFunctions userFunction = new UserFunctions();

JSONObject json = userFunction.registerUser(name, email, password);

3.5.5 MainMenuActivity

H xevipu) kAhdomn Tng €Qoproyn UG, T OTolo TEPLEYEL EVO KEVIPIKO HEVOL UEGH OO TO
0mo1l0 pmopovue va eMAEEOVUE av EMBVUOVUE VO EEKIVIIGOVLLE TO TTOLYVIOL LOC, VO SOVUE TIG
odnyiec Tov mALVIS0L , Vo dOVUE KATOIEG TANPOPOPIES CYETIKA LE TNV ONHIOLPYiK TOL

TOLYVIO00 aVTOD 1 VO atocLVOEDOVE KOl VO KAEIGIHO TNV EQOPLOYT HOG.

@OQverride

public void onClick(View v) {

String str = ((TextView)v).getText().toString();
if(str.equals(getResources().getString(R.string.startgame))) {

//start the game activity

((TextView)v).setClickable(false);
((TextView)v).setText(R.string.starting);

Intent intent = new Intent(MainMenuActivity.this, GameActivity.class);
intent.setAction(Intent. ACTION_VIEW),

startActivity(intent);

} else if(str.equals(getResources().getString(R.string.instructions))) {
//show the instructions activity

startActivity(new Intent(MainMenuActivity.this, InstructionsActivity.class));
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J else if(str.equals(getResources().getString(R.string.about))) {
//start the about activity

startActivity(new Intent(MainMenuActivity.this, AboutActivity.class));
J else if(str.equals(getResources().getString(R.string.exit))){

//go back to login activity

startActivity(new Intent(MainMenuActivity.this, LoginActivity.class));
/

/

/

3.5.6 LoginActivity

H «\éon LoginActivity, péow tng omoiovg Oa yiveTal 1 £160y@YT TOL YPNOTI GTNV EPUPLOTN
pag. O ypniotng Ba €16dayel Tov Gvoua TOL Kol TOV KoK Tov kot Oa yivetor édeyyog otnv
Bdon edv vapyetl 0 ¥PNOTNG, TOTE UTAIVEL KOVOVIKE GTNV EQUPLOYN HOC, EAV OEV VTTAPYEL TOV
TPOTPETEL VO, EYYPUPT] LEGM TNG 000VNG £YYpaenG Hog I €6V Exel YpaweL AABOG TO OVOLLO TOV

1 TOV K®OWKO TOTE TOV TANPOPOPEL KOl TOV TPOTPEMEL VAL SOKIUACEL EOVAL.

// check for login response

ry {

if (json.getString(KEY_SUCCESS) != null) {

loginErrorMsg.setText("");

String res = json.getString(KEY_SUCCESS);

if(Integer.parselnt(res) == 1){

// user successfully logged in

// Store user details in SQLite Database

DatabaseHandler db = new DatabaseHandler(getApplicationContext());
JSONObject json_user = json.getJSONObject("user");

// Launch Dashboard Screen

Intent dashboard = new Intent(getApplicationContext(), MainMenuActivity.class);
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3.5.7 GameActivity

H Game Activity givol 1 KevIpiki dpacTnploTnTa TG EPOPLOYT HOG Kol EKTEAEL KO OAN TNV
gpyocio Tov mayvidolov pag. [T cvykekpiéva avarapfdvel va avoifel v kdpepa g
OLOKEVNG UG, KOl VO TOPOLGIOCT) L0 TPOETIOKONNON TOV TTEPPAAAOVTA YDPOL UEGO OO
VTV, EMioNG AdpPavel TANPOEOPIES amd TOVG HIoONTAPES TIC GUGKELNG HOC KOl EUEAvIlel
oTNV aploTEPT] TAELPE TNG 006VNC Lo VIEPKAADTTOVTAG TV EIKOVA TOL PAETOVUE TIG TULES
TOV 010ONTNPOV OVTOV. Xg OVTAY TNV £KO0GT UTOPOVUE VO TOPOVUE TILEG HOVO amd TOLG
OLoONTAPEC TOL EMTAYVVGIOUETPO KO TIG MLEISOC OAAG LITOPOVUE VO EXOVUE KOL GAAOLG

aoONTPEC .Y POTICUOD AVALOYA, LLE TIG SUVATOTNTES TIG GLOKELNC LLOGC.

Eniong n khdon avt ypnoonotdvtog v Pipritodnkn AndAR pag diver v dvvartdtnta vo
VAOTOMGOVIE KOl YOPUKTNPLOTIKA emavEnpévng mpayuatikoétntag. [lo cvykexpuéva m
KAGOM TOPAKOAOLOEL TNV TPOEMIGKOTNON TG KAUEPUS LOG , KAl oV EVTOTIOTN HoTifa Tov éxet
KATOYOPNUEVO, GTNV «UVIAUN» TNG, TOTE eKel avalapfdvel vo gpeavicel avtikeipeva , mTov
glvorl amoONKELVEVO GTOV PAKEAO assets TNG EPOPHOYN OGS , EMKAADTTOVTIOG £TCL TOV QPUGIKO

KOGUO LE OVTIKEIIEVO TTOV £XOVV KOTAOKEVOOTEL OTO NAEKTPOVIKO VITOAOYIOTH.

H «héon GameActivity kAnpovopel omd v Biprodnkn AndAR v kidon AndARActivity,
N KAdomn avt) xepileTor OTL Elval GYETIKO UE TNV EXAVENUEVT] TPAYLOTIKOTNTO, OTMOG TO VO,
avoiyovpe tnv Kdpepa, aviyveoon tov onuadiov (marker) kot vAomoigl kol Tty péEBodo

SurfaceHolder.Callback.

public class GameActivity extends AndARActivity implements SurfaceHolder.Callback
{

Afhoon petapintdv amopaitnteg v v EIl , ta avtikeipevo mov Ba emkaAdTTovVToL Kot

oniwon tov ARToolkit

CustomObject someObject;
CustomObject3 someObject3;
CustomObject2 someObject2;
CustomObjectd someObject4;
ARToolkit artoolkit;

H pé0odog onCreate
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Ymmv pébodo onCreate() , apywkd mepvooue to savedInstanceState. Metd omd oavtd
onuovpyodue po avaeopd oty kAdon CustomRenderer mov Oo TV KATOCKELACOLLE
apydtepa. Opilovpe tov non-AR renderer kot topo epyOUOCTE GTO KEVIPIKO UEPOC TNG
KAaong poc. Andmvovue to artoolkit yia vo pmopécovpie va 1o ypnotpomoticovpe. Opilovpe
tov touch event listener kot tnv call back 7y tv surface view koi otV ovveyeia
KOTaY®POLUE OAo To onuddie (markers) pag, ta ovtikeipevo someObjectl-4 ,etvar ot
KAdoelg, mov opilovv 10 TL Ba gpeavifeton mAve omd kdbe onuadt. Térog m pébodo
uncaughtException() ypnoylonoleiton yio 1oV TEPUATIGUO TNG EPOPLOYT HOG EAV . Kpiotun

e€aipeon ocvpPet.

@OQverride

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedlnstanceState);

CustomRenderer renderer = new CustomRenderer(),;//optional, may be set to null
super.setNonARRenderer(renderer),//or might be omited

prefs = getSharedPreferences("SimpleAR", 0);

getSurfaceView().setOnTouchListener(new TouchEventHandler());
getSurfaceView().getHolder().addCallback(this);

artoolkit = super.getArtoolkit();

someObject = new CustomObject

("earth", "marker_atl6.patt”, 80.0, new double[]{0,0});
/M "test”, "marker_atl6.patt", 80.0, new double[]{0,0},
this.getApplicationContext(), "android");
artoolkit.registerARObject(someObject);

// Toast.makeText(CustomActivity.this, getResources().getText(
R.string.iteml ), Toast. LENGTH_SHORT ).show();

someObject2 = new CustomObject2

("test", "marker_atl7.patt", 80.0, new double[]{0,0});
artoolkit.registerARObject(someObject2);
Toast.makeText(GameActivity.this,
getResources().getText(R.string.item2), Toast. LENGTH_SHORT ).show();

someObject3 = new CustomObject3
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("test", "new3.patt", 80.0, new double[]{0,0});
artoolkit.registerARObject(someObject3);
Toast.makeText(GameActivity.this,
getResources().getText(R.string.item3), Toast. LENGTH_SHORT ).show();

someObjectd = new CustomObjectd

("test", "new6.patt", 80.0, new double[ [{0,0});
artoolkit.registerARObject(someObject4);
Toast.makeText(GameActivity.this,
getResources().getText(R.string.item4), Toast. LENGTH_SHORT ).show();

J catch (AndARException ex){ }

startPreview();

createHUD(),

sensor();

addltems();

map = (Button) findViewByld(R.id.shotButton);
map.setOnClickListener(new View.OnClickListener() {
@Override

public void onClick(View v) {

//To change body of implemented methods use File | Settings | File Templates.
launchMap();

//camera.release();

/

4

@OQverride
public void uncaughtException(Thread thread, Throwable ex) {
Log.e("AndAR EXCEPTION", ex.getMessage());

finish();
}

Koataokev tov HUD yio v epappoynq pog, pécsm tov omoiov Bo gppavifovtal ta pn

EMOVENUEVA OTOLXELD TTAV® STV 000V TNG TOLY VIS0 LOG.

public void createHUD() {
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// add layout

Layoutinflater controllnflater = LayoutInflater.from(getBaseContext());

View viewControl = controllnflater.inflate(R.layout.hud, null);
ViewGroup.LayoutParams layoutParamsControl = new ViewGroup.LayoutParams(
ViewGroup.LayoutParams.FILL_PARENT, ViewGroup.LayoutParams.FILL_PARENT);

this.addContentView(viewControl, layoutParamsControl);

/

Ye auTd TO KOUUATL KDOKo opifovpe kot puBuilovpe v Aettovpyld Tov oodnTnpov g
ovokevng oG oAAG kol tov déktn GPS kot kataympovue tovg listeners yio kabéva amd

ovTOVC.

void sensor(){
locationManager = (LocationManager) getSystemService(LOCATION_SERVICE);
locationManager.requestLocationUpdates(LocationManager.GPS_PROVIDER, 2000, 2,

locationListener);

sensorManager = (SensorManager) getSystemService(SENSOR_SERVICE);
orientationSensor = Sensor. TYPE ORIENTATION;

accelerometerSensor = Sensor.TYPE ACCELEROMETER;
sensorManager.registerListener(sensorEventListener,
sensorManager.getDefaultSensor(orientationSensor),
SensorManager.SENSOR_DELAY_NORMAL);
sensorManager.registerListener(sensorEventListener,
sensorManager.getDefaultSensor(accelerometerSensor),

SensorManager.SENSOR_DELAY _NORMAL);

Eppdvion tov Tinov tov Aeintpov Hog Tov ToipvovuEe amd TO EMITOYVVGIOUETPO Kol TOV
0100 TNPO TPOGOVATOACUOD TNG CGLOKELNG HOG OTNV 000vn Tng KApepag QoG Kotd v

SbpKELN TPOEMOKOTNONG.

final SensorEventListener sensorEventListener = new SensorEventListener() {
public void onSensorChanged(SensorEvent sensorEvent) {

if (sensorEvent.sensor.getType() == Sensor.TYPE_ORIENTATION)
{

65



headingAngle = sensorEvent.values[0];
pitchAngle = sensorEvent.values[1];

rollAngle = sensorEvent.values[2];

//Log.d(TAG, "Heading: " + String.valueOf{headingAngle));
// Log.d(TAG, "Pitch: " + String.valueOf(pitchAngle));
// Log.d(TAG, "Roll: " + String.valueOf(rollAngle));

headingValue.setText(String.valueOf(headingAngle));
pitchValue.setText(String.valueOf(pitchAngle));
rollValue.setText(String.valueOf(rollAngle));

‘Evapén g Map Activity , omd €00 umopovpe va EeKiviioovpe v évapén Tov xaptn Hog.
Mo va extvioet o xapTng Hog, TPETEL 1| GVOKELN oG Vo, ToTtoBeTNOEl oYedOV TOPAAANAL GTO
£€dapog pe pa omdxkiion 7%, to omoio UTOPOVLE VO, TO VITOAOYIGOVUE HEGO A0 TIG TIUEG TOV

oLoONTHPO TPOCAVATOAG OV LLOG.

if (pitchAngle < 7 & & pitchAngle > -7 & & rollAngle < 7 & & rollAngle > -7)
{

launchMap();

//camera.release();

/

/

else if (sensorEvent.sensor.getType() == Sensor.TYPE_ACCELEROMETER)
{

xAxis = sensorEvent.values[0];

YAxis = sensorEvent.values[1];

zAxis = sensorEvent.values[2];

xAxisValue.setText(String.value Of(xAxis));
yAxisValue.setText(String.valueOf{yAxis));
zAxisValue.setText(String.valueOf(zAxis));
/
/
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H EowTtepiki kKAdon TakeAsyncScreenshot
Ymv eowtepikn kKhdon TakeAsyncScreenshot ypnoiporolovpe pio kKAnon g Ppiodnkng

AndAR 7y vo topovpe vo TEPVODLE PMTOYPAPIES.

@OQverride

protected Void doInBackground(Void... params) {
Bitmap bm = takeScreenshot();

FileOutputStream fos;

try {

fos = new FileOutputStream("/sdcard/AndARScreenshot"+new Date().getTime()+".png");
bm.compress(Bitmap.CompressFormat.PNG, 100, fos);
fos.flush();

fos.close();

} catch (FileNotFoundException e) {

errorMsg = e.getMessage();

e.printStackTrace();

} catch (IOException e) {

errorMsg = e.getMessage();

e.printStackTrace();

/

return null;

/

/

Ta EmkaAutrtopeva Avrikeipeva (CustomObject Overlays)

Ta aviikeipeva mov Oa ep@avicovpe otV €POPUOYN HoG €ivol 0VOCTIKA TPLod1GcTaT
OVTIKEILEVA, OTNV TPOKEIUEVN TEPITTOON KOVTIH GE TEGGEPD SLOPOPETIKG ypmdpata. [lov
£€Yovv TNV duVaTOTNTA VO TEPIGTPEPOVTAL AVAAOYO LE TNV YOVIA OV TNV PAEmOVUE PECA OO

TO KIvnTd HOC.
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Ewéva 3-2 Emkalvntopeva Avtikeipeva.

Apyilovue puBuilovtag Tig SoPOPETIKOVE THTOV PMTIGLOVL Y10 TO KOVTL KOl SNUIOVPYDVTOG
FloatBuffers yio avtoi¢ HEG®m TOV KOTAGKELAOTI. TNV GLvE)Eia va amAd KouTti Kotevbeiov
a6 To AndAR. Zmv pébodo draw() oyedialovpe 0Tl GAALO EXOVLE Y10 VO, GYEOIAGOVUE TO

omoio Ba gppaviotel Kotevbeiov Tavm 6To onpadt (marker) pog.

public CustomObjectl(String name, String patternName,

double markerWidth, double[ | markerCenter, float[ JcustomColor) {
super(name, patternName, markerWidth, markerCenter);

float mat_flash_shinyf[ ] = {50.0f};

mat_ambient = GraphicsUtil. makeFloatBuffer(customColor);
mat_flash = GraphicsUtil.makeFloatBuffer(customColor);
mat_flash_shiny =

GraphicsUtil. makeFloatBuffer(mat_flash_shinyf);

mat_diffuse = GraphicsUtil. makeFloatBuffer(customColor);

/

@Override

public final void draw(GLI10 gl) {

super.draw(gl);

gl.gIMaterialfv(GL10.GL_FRONT_AND_BACK,
GLI10.GL_SPECULAR,mat_flash);
gl.giMaterialfy(GL10.GL_FRONT_AND_BACK, GL10.GL_SHININESS,
mat_flash_shiny);

gl.giMaterialfy(GL10.GL_FRONT_AND_BACK, GLI10.GL_DIFFUSE,
mat_diffuse);

gl.giMaterialfvy(GL10.GL_FRONT_AND_BACK, GLI10.GL_AMBIENT,
mat_ambient);

gl.glColordf(0, 1.0f, 0, 1.0f);

gl.glTranslatef( 0.0f, 0.0f, 12.5f);

box.draw(gl);

/

O dA)keg Tpetg khaoelg CustomObject givan axpifag idieg pe v CustomObjectl,

AAMG adddlovpe povd Ayo To yp®dUa TV KOVTIOV Tov Oa eppavifovtat.
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3.5. 7 H KAaon CustomRenderer

H K\don CustomRenderer pog emitpénel va epyalOUaoTe LE UN-EMOVENIEVO GTOXELD , OTIMG
mv pOBuon tov mepifdriiovrog OpenGL. v dMiwon petafAntdv, SNADGVOLUE TOVG
SLOPOPETIKOVG TOTOVG PMOTIGHOD Kot dnuiovpyovue avtikeipevo FloatBuffers amd avtd. H
setupEnv() xaAeiton Tpv epoavicovpe kamown omd ta kovtid. Eykafiotd tov ooTioud Kot to
0AAG otoryeld mov €xovv va kdvovv pe to OpenGL. H péfodo initGL() kaAeiton po edpa

Katd TV dnpovpyia Tov Surface.

public class CustomRenderer implements OpenGLRenderer {

public final void setupEnv(GLI10 gl) {

gl.glEnable(GL10.GL_LIGHTING);

gl.glLightfv(GL10.GL_LIGHTI, GL10.GL_AMBIENT, ambientLightBufferl);
gl.glLightfv(GLI10.GL_LIGHTI, GLI10.GL_DIFFUSE, diffuseLightBufferl);
gl.glLightfv(GL10.GL_LIGHTI, GL10.GL_SPECULAR, specularLightBufferl);
gl.glLightfv(GLI0.GL_LIGHTI, GLI10.GL_POSITION, lightPositionBufferl);
gl.glEnable(GL10.GL_LIGHTI);
gl.glDisableClientState(GL10.GL_TEXTURE_COORD_ARRAY);
gl.glDisable(GL10.GL_TEXTURE_2D);

initGL(gl);

/

3.5.8 InstructionsActivity
Ed® elvar o moAd amdn kAdon. H kldon avt) mepiéyel o Activity mov gueovilet Tig
odnyiec mov eppavifovrar éva apyeio HTML mov Bpioketon otov katdAoyo /assets/help oe

¢vo WebView.

WebSettings webSettings = mWebView.getSettings();
webSettings.setDefaultTextEncodingName("utf-8");

webSettings.setSupportZoom(true);

webSettings.setBuiltinZoomControls(true);

WebChromeClient client = new WebChromeClient();
mWebView.setWebChromeClient(client);
mWebView.loadUrl("file:///android_asset/help/"+getResources().getString(R.string.help_file)

),.
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3.5.8 AboutActivity
Eivoil n mo pikpn| Activity Tng €popproyn Hog, Tov eUavilel Evo amiog LVLLE Y10 TOV GKOTO

KOTOGKELT TNG EPOPLOYN KOl TOV OMovPYo TNG.

3.5.9 MapActivity
H xAdon MapActivity pog emitpénel vo, poaviletar Evag yaptng otnv €QOpUOYN HOG Kot

eppavifel onueio evO10QPEPOVTOG TNV TEPLOYN TOL PPICKOLUACTE.

ArrayList<Overlayltem> anotherOverlayltemArray;
Context context;

MyLocationOverlay myLocationOverlay = null;

/** Called when the activity is first created. */
@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.map);

prefs = getSharedPreferences("MapView", 0);
mapView = (MapView)findViewByld(R.id.mapview);
mapView.setBuiltInZoomControls(true);
mapController = mapView.getController();

mapController.setZoom(10);

Anpovpyio otabepdv onpeiov TAvVo 6Tov XopTi pog tov Ha pog fondncovy 6GTov EVIOTIGHO

Tov KOP@V Kol 6TV ovcia Bo AEITOVPYNGOLVY GV PAPOL V1o TOV TTOUKTY).

contactList = new ArrayList<HashMap<String, String>>();

//--- Create Another Overlay for multi marker

anotherOverlayltemArray = new ArrayList<Overlayltem>();

// anotherOverlayltemArray.add(new Overlayltem( "0, 0", "0, 0", new GeoPoint(0, 0)));
anotherOverlayltemArray.add(new Overlayltem(

"Stoixeiol", "Roloi", new GeoPoint(37.564621, 22.796373)));
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anotherOverlayltemArray.add(new Overlayltem(

"Stoixeio2", "5Aderfia", new GeoPoint(37.565339, 22.793171)));
anotherOverlayltemArray.add(new Overlayltem(

"Stoixeio6", "Bouli”, new GeoPoint(37.565624, 22.796288)));
anotherOverlayltemArray.add(new Overlayltem(

"Stoixeio7", "Nisi", new GeoPoint(37.569698, 22.79054)));
anotherOverlayltemArray.add(new Overlayltem(

"Stoixeio9", "Filaki", new GeoPoint(37.562324, 22.803175)));

ItemizedlconOverlay<Overlayltem> anotherltemizedlconOverlay
= new ltemizedlconOverlay<Overlayltem>(
this, anotherOverlayltemArray, myOnltemGestureListener);

mapView.getOverlays().add(anotherltemizedlconOverlay);

[IpocOBnkm ¢ Scale Bar otov Xaptn pog
ScaleBarOverlay myScaleBarOverlay = new ScaleBarOverlay(this);

map View.getOverlays().add(myScaleBarOverlay);

[Ipocbnkm g tomobesiog Tov ypnotn (MyLocationOverlay) ndve otov Xéptn pog.
myLocationOverlay = new MyLocationOverlay(this, mapView);
map View.getOverlays().add(myLocationOverlay);

mapView.postinvalidate();

myLocationOverlay.runOnFirstFix(new Runnable() {
@OQverride
public void run() {

mapView.getController().animateTo(myLocationOverlay.getMyLocation());
}
1)

3.5.9 H kAdon StoixeiaActivity

H xAdon StoixeiaActivity ovolopfdaver va epupdvion to otoyed mov Oa givan dobéoia
OTOV ¥PNOTN Katd TV ddpKewn tov morvidov. Ta apyeio avtd sivor amobnkevuéva ce

popoen json ko eppaviCovtor oty epappoyn pog péca and pio ListActivity.
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JSONObject jsonObj = new JSONObject(jsonStr);

// Getting JSON Array node

= jsonObj.getJSONArray(TAG_STOIXEIA);
// looping through All Stoixeia

for (int i = 0; i < stoixeia.length(); i++) {
JSONObject ¢ = stoixeia.getJSONObject(i);
String id = c.getString(TAG_ID);

String name = c.getString(TAG_NAME);
String lat = c.getString(TAG_LAT);

String lon = c.getString(TAG_LON);

String alt = c.getString(TAG_ALT);

// Stoixeia node is JSON Object

JSONObject phone = c.getJSONObject(TAG_STOIXEIO);
String stoixeiol = phone.getString(TAG_STOIXEIO_I);
String stoixeio2 = phone.getString(TAG_STOIXEIO_2);
String stoixeio3 = phone.getString(TAG_STOIXEIO_3);

// tmp hashmap for single contact

HashMap<String, String> stoixeia = new HashMap<String, String>();

// adding each child node to HashMap key => value
stoixeia.put(TAG_ID, id);

stoixeia.put(TAG_NAME, name);
stoixeia.put(TAG_STOIXEIO_I, stoixeiol );
stoixeia.put(TAG_STOIXEIO_2, stoixeio2);
stoixeia.put(TAG_STOIXEIO_3, stoixeio3);

// adding contact to contact list

stoixeiaList.add(stoixeia);

3.8 To Apxeio AndroidManifest.xml

Téloc 10 apyelo AndroidManifest.xml g eeoapuoyq po¢ oto omoio o €l0dyovue TIG
omopoitnteg dGoeleg yio TV €QOPUOYN MHOG Kot €Kel mov Ba ONA®GOoLUE OAEG TIG

Apactnpromteg (Activity) Tng eQOpROYN LOGC.
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<!/-- Allow to connect with internet -->

<uses-permission android:name="android.permission.INTERNET" />

<uses-permission android:name="android.permission. ACCESS_COARSE_LOCATION'"/>
<uses-permission android:name="android.permission. ACCESS_FINE_LOCATION'/>
<uses-permission android:name="android.permission. ACCESS_WIFI_STATE" />
<uses-permission android:name="android.permission. ACCESS_NETWORK_STATE" />
<uses-permission android:name="android.permission.INTERNET" />

<uses-permission android:name="android.permission. WRITE_EXTERNAL_STORAGE" />
<uses-permission android:name="android.permission.VIBRATE" />

<uses-permission android:name="android.permission. CAMERA"/>

<uses-feature android:name="android.hardware.camera" />

<uses-feature android:name="android.hardware.camera.autofocus" />

<supports-screens android:smallScreens="true"

android:normalScreens="true"

android:largeScreens="true"

android:anyDensity="true" />

</manifest>
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4. EpyaAcia yia Tnv AvaTttuen t1ng
E@appoyng

e avTo TO KEPAAAL0 Bo d0VE TO AOYIGUIKO KO TIG GUOKEVEG OV (PN CILLOTOMGOLE YL TNV
avATTUEY TNG EPUPLOYN HOG KOl OTO TEAOG TEPLYPAPOLLLE TO PAGIKA GTOLYELL TG EPAPLOYN
pog. To mpoypappa pog 8o KAvel ¥p1on Kol TV OV0 «KUPLOV» TEYVIKOV TNG EMOLENLEVNG
TPAYUOTIKOTNTAG TOGO PECH TNg YpNon onuadiov (marker) 6co kot ywpig avtd, ta onoia

TEPLYPAYOLE GE TPOTYOVEVO KEPAAMLO.

To moyvidt mov Bo KatacKeLAGOVUE givarl £val TaLVidl KpLUUEVOL Bnoavpod mov Ba Kdvel
¥pNoN TV aenmpov, tov déktn GPS Kot Tig SuVOTOTNTEG SIKTVMOTG TNG CLUCKEVNG LOGC,
mg Piprobnkeg OSM yio tnv vAomoinon Tov ¥aptn Hog, mov eueovilel to onueio wov
VILAPYOVY GTOLXELY Yiol TO Onoavpd pog kot téhog v P1Aodnkn AndAR yia thv vAomoinon
TOV TUAHOTOC TNG EMAVENUEVIC TPAYLOTIKOTNTOG , 1) 6ol givol avt mov Oa pag fondnoet
va Safdoovpe To onuadio Tov givol KPUUUEVO £TCL MOTE VO UTOPECOVUE VO BPOVUE TOVG

KOPOVG LaG KOl VO LTOPEGOVLE VAL TOL <O LOADTIGOVUE.

4.1 AoyioHIKO

H spappoyn pog umopel vo Topoucldcel HOVTEAN TOV €val OTOONKEVUEVO GTNV EQUPLOYN
poG Kot pog otvel v dvvatdtnra vo, aAldlovpe To péyeboc , vo o TEPIGTPEYOLLE KOl VO
aAAGlovv avaloya pe Ty Kivion g cvokevng pog. Emiong ypnoiponomoape tovg Xapteg
¢ OpenStreetMap yia vo vAomomcovpe €va yaptn mov pog Bonbol oto va pog eppavilet

T, onpeia Tov Ppickovral To GTOLKEW Lag.

4.1.1 Android Studio

Mo v avantoén g epapuoyne pog ypnolporomcape to Android Studio. To omoio givan
&va. OAOKANPOUEVO TTEPIPAAALOV OVATTUENG EQPOPUOYDV Y10, TNV TAATQOpUe Tov Android.
Avakowodnke otig 16 Mdaiov 1o 2013 kot and tov IodvAlo tov 2013 givar dtaBécipo Yo Tovg
xpNotes, dwpeav. Baciletan o éva dAlo modd dnpogiin Aoywopkd to Intellij IDEA, o €yet
OoYEO100TEL KO OVOTTTUYTEL OMOKAEIOTIKG Yot TNV avAamTuén epapuoydv yio to Android kot

elvar drabéotpo 600 Yo o Windows, A OS X kou Linux.
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@™ Android Studio

P9
I|_.§'_|I Welcome to Android Studio

Recent Projects Quick Start

=1

|E}*‘ Mew Project...
1

|Eh~ Impart Project

]

ED Open Project

VCS
¥

Check out from Version Control

4,‘..‘ Configure

%3

rl;? Docs and How-Tos

Android Studio 0.1 Build 130.677228. Cheack for updates now.

Ewova 4-1: Android Studio.

4.1.2 OpenStreetMap

To épyo OpenStreetMap (OSM) grhodoei va @tiaéel éva elebBepo yaptn TOL TAOVATY.
Onwg n  Wikipedia e&ivaw m  peyoddtepn  GUPMPETOXIKY  €YKLUKAOTOidEW,  €TOL
to OpenStreetMap 0éhel va yiver 0 peyaldTEPOC GUUUETOYKOG YOpTNG. Ta dedopéva mov
ewodyovtol oto OpenStreetMap Swotifevror pe v ddewa Creative Commons Attribution-

Share Alike.

TNoarti gpeolopacte 1o OpenStreetMap apov 1o Google Maps givar «dmpedv» Kol GYETIKA

0AOKANPOUEVO;

o To (Ao givan 6T T0 Google Maps, yio T0 TepIoG0TEPO KOGHO Kot TV EAAGSa,
YPNOLUOTOLEL BOPLPOPIKEG €1KOVEG Kot Oedouéva, YopToypAenone mov dgv eival
OBéoa pe erebBepeg ddeteg. Agite TOVC TEPLOPIGLOVG YPNONG TOV YOUPTDOV TOL

Google Maps, evotnta Restrictions on Use.

e Emiongn Google Apyilet va ypedver nv yprion g vanpeciog Google Maps API and

v 1 lavovapiov Tov 2012 6tav Eemepdcovpe ta 25.000 yTLURALOTA GTOV XAPTN HOG.
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Cost for JavaScript v3, Staticmaps, Streetview Cost for JavaScript v2

Daily Map Loads
(per day) (per day)

5,000 50 50
15,000 50 50
25,000 50 50
35,000 85 510
45,000 $10 520
75,000 528 350

100,000 53750 575

[Tivakag 4-1: Xpéwon Z1o Google Map API

H OpenStreetMapView eivar (oxedov) mifipn / ehevbepn avikatdotaon g KAAoMg
MapView tov Android.

Kdanowot [epropiopoi mov €xel n xpiomn tov OpenStreetMapView 1 epappoyn pog 0o mpémet
va vrootpilel TovAdyiotov to Android 3 1 eminedo API level 1.5A «ot vo copmeptlafoope

o apyeioe osmdroid-android-x.xx.jar kot  slf4j-android-1.5.8.jar otnv epapuoyn upog.

4.1.3 To Android NDK (Native Development Kit)

[Mapdro mov N avarTLEN TOV EQUPLOYAOV Yo TO Agttovpykd Android yiveton og Java. Qotdc0
VIAPYOLV TEPITTOGELG KOTA TIG 0moieg yperdletal va ypayovue kddika og C/C++ Kot va
exteleotn péom tov JINL Otav pia epappoyn ypnoiponotei to Android NDK, to éva tpnpa
(xvpimg 1 demapn] ¥pNoTh Kot Eva LEPOG TNG AOYIKNG TG EPAPLOYNS ) cuveyilel va
exteleitan omd tov Dalvin Machine kot To GALO TUfpa TG eKtedeite angvbeiog otov

EMEEEPYAOT TNG GUOKELNG LLOG.

Native code Dalvik runtime

Linux kernel + Android extensions

Ewova 4-2: Apyrtektovikn tov Android NDK

Ta TupoTo TOL KOSIK TOL EKTEAOVVTAL Katevheioy 6Tov enelepyaoti LETopPAlovTol G

Biprrobnkec Ko kolovvTon oo T TUALOTO TOV KOJIKA TTov dtepunvevovtar amd tov Dalvik
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pécw tov JNI (Java Native Interface) (Ewova 10). H BifAioOnn petd v petdopacn g
npénel va cupmepineBel oto .apk apyelo g epappoyng Kot va poptwbei pntd mpv
ypnotpomonBel. Edm a&ilel va mapatnpnoet Kaveic Eva mbavo nmpdpinua acedietoc. O
KOOKOG TOV EKTEAEITOL GTOV EMEEEPYUTTN OV TEPVA OO KAVEVOY OTO TOVE TEPLOPLGLLOVG

Y10 TO TO1EG AELTOVPYIKOTNTEG TOV GLGTILLOTOG UTOPEL VAL Y PT|GLLOTTOLGEL.

O xup10tEpOg AdYOG Y1 va ypnotponoost kaveic To Android NDK egivon yio va emtdyet
KOADTEPEG EMOOCEIC GE EPOPLOYEG TTOV ATALTOVYV UEYOAO OYKO VITOAOYIGUDV (EEOUOIDCELS

K.ATD) 1 €QUPLUOYEG TTOL KAVOLV Papld ¥p1ion YPOQIKOV (o vidio K.AT).

4.1.4 OpenGL ES
OpenGL eivon o mo gloppid (lightweight) éxdoon tg OpenGL. Eivow o low-level

Awoctvdeon Ilpoypappatiopod Epoppoyov API (application programming interface) mov
ypnowonolel vmoovvoro TV gpapupoydv TG OpenGL. Ilapéyxer odiachvdeon petaly

Aoyiloukob katl vAkov (software and hardware).

Av1d 10 API givar 1o mo dradedopévo ota Kivntd Adym tov 0Tt Paciletal 6to dadedopévo
OpenGL kot dev yperdleTor peydin mpoonddeio yloo TV HETAPOACT GE QT TNV EMPAVELL
gpyaciog, 1o pKpd tov péyebog fonbd otnv YounAn Katavalmon evEPYELNG Kot AyOTEPOG

YDPOC Ao KELGTG.

To peyodOTEPO TAEOVEKTIIO TOL TPOGPEPEL YO TOVG TPOYPOUUATIOTEG €ivar OTL

OTMOl0GONTOTE UMOPEl Vo KATEPACEL Kol VO EQUPUOCEL APov €ival dWPEAV Kol LTOPEL Vo
ypnowomoinfel oe Oleg Tic TAATEOpUES. O TPOYPOUUATIOTHS UTopel va cuykevipmBel
oV €QapUoy Kab’ ovT Topd OTIC AETTOUEPEIEG TOL KMOOIKA Y10 Vo OOVAEYEL Yo KaOe
mAoteopua. Emiong Adym Tic OMpoTkOTNTOG €xel opketd Pifiia, mopadeiypoto Kot

gyyepiota.

4.1.5 PHP

H PHP sivon pia yYA@GGO TPOYPOUUOTIGHOD YioL TN ONUIOVPYIK 1GTOGEMOWOV HE dUVAULKO
mepteyopevo. Mia oedida PHP mepvd ond emeéepyoasio amd éva cupfotd Sl0KOUGTH TOL

Hoaykooupiov Iotov (m.y. Apache), dote vo mapaybel oe mpaypotikd ypoévo T0 TEAIKO

77



mepleyOuevo, mov Bo oTOAEl OTO TPOYPOULO TEPIYNONG TOV EMICKENTOV GCE HOPON

koo HTML.

4.1.6 MySQL

H MySQL givor  éva  cOomuo  dtoyeipiong oyxeclok®dv  PAcemv  JES0UEVOV TOL  UETPA
nmeplocotepeg omd 11 exatoppipla gykatactdoels. 'Ehafe 1o ovoud g amd v KOpn Tov
Movtv Biviéviovg, ™ Mdn (oyyA. My). To mpdypappa tpéyel Evav eEummpetntn (server)

TOPEYOVTAG TPOG PO TOAADVY YPNOTOV OE £V GUVOLO PACEDY dESOUEVOV.

O Kmd1Kdc Tov eyyelpnpatog givan dbéoyog pécsm e GNU General Public License, kafdg
KOl HEC® OPICUEVAOV OOKTNTOV CLUQOVIMV. AVAKEL kol ypnuoatodoteitor omd pio kot
povodlk] kepdookomikn etaipio, Tn coundiky MySQL AB, 1 omoia onuepa avnket

otV Oracle.

H MySQL glvar dnpo@iing Péor dedopévav yio S1odIKTUAKA TPOYPALLATO Kol IGTOGEAIOES.
Xpnowomoteitor o KAmoleg amd TIC MO Ol0dOESOUEVEG OLAOIKTVOKES VTNPECIES, OTMG

to Flickr[1], To YouTube[2], n Wikipedia[3], 1o Google[4], toFacebook[5] kot To Twitter[6].

4.1.7 phpmyadmin

phpMyAdmin eivar éva dwpedv Aoyiopiko epyoaireio ypoupévo oe PHP | mov mpoopileton yio
va yeptotel ) dloiknon g MySQL oto Web. phpMyAdmin vrootnpilet éva gupd @dopa
dpaotnprotytov oto MySQL. Zvyvd ypnoipomotovpeves Aertovpyieg (dwayeipion Pdoewmv
OEQOUEVMV, TIIVOKEG, OTNAEG, TIC OYECELG, EVPETNPLN, YPNOTESG, OIKOIDUOTO, K.AT.) UTOPEL Vo
TpaypoToronfel péom g dlETaPNS ¥pNo, v e&okolovbeite va £yete tn duvatdTNTA VO

exteLEDEL Queca kdmotla dnimon SQL.

4.1.8 JSON

To JSON (JavaScript Object Notation) givor €va ha@pd TPOTLTO OVTOAANYNG OESOUEVOV.
Eivar gbkoro vy tovg avOpdmovg va 1o Safdcovv kot ypayovv. Eivar €dkoro yia Tig
punyovég va to avaAbcovy (parse) Kot va to mapdyovv (generate). Eival faciopévo mévo oe
éva VTOGVUVOAO NG YAOGGOS Tpoypappaticpov JavaScript, Standard ECMA-262 "Exdoon 3n
- AskéuPprog 1999. Avtég ot wwdtTeg Kkdvovy 10 JSON o 100VIK HOPON Yo TNV

OVTOALOYN G OEOOUEV@V.
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To JSON eivan ytiopévo oe d00 doUEC:

e Muw ovihoyn amd (evydplo  OVOUATOV/TIMGOV. Xe  Olpopes  YADOGEC
TPOYPUUUATICUOD, 0LTO avTIMOUPAVETOL G £vo object, KaToy®PIoT, doun, AeEKO,
wivaxa hash (hash table), AMiota KAe1d1dVv, 1 associative Tivaka.

o  Mia ta&vounuévn AMoto TIHOV. XTIG TEPIOCOTEPEG YADGGES TPOYPUUUOTIGHOD, QVTO

avtilapBaverar og £vog mivaxag (array), dStvooua, Aota, 1§ akoiovdio.

4.2 YAIKO

H epapuoyn eivar coppaty pe ocvokevég mov tpéyovv Android 2.1 xor OAeg TG VIOAOITES
exdooelg  mov  viomombnkav  petd.  Ov  TEPIOGOTEPEC  EQOPUOYEG  EMAVENUEVNC
TPOYLATIKOTNTOG omontody TNy dtodikacio tng eneéepyoasio T EKOVOC KATL TOL givol TOAD
aKpPpo 6g VIOAOYIGTIKOV TOPoVG. EmmAéov vdpyet Evoc meplopiondg oty Miun mov propel
va, ypnoonmomost Kabe Odepyacio(Process), 1o omoio eivor 24MB, dAla e Kdmoleg
TOAMOTEPEG OLOKEVEC , TO OplO0 NTAV OKOpo HIKpOTEpo ota 16MB . H pvfun mov

ypnotpomoteitat anod tig ewdéveg (BITMAPS) copneprhappdveTor o€ avt TV mocoHTNTA.

Kotd v avéntoén pog epapproyne emavEnpévng mpayuatikotnTag eivorl mold dkoAo va
vrepPeic avtd to dplo kan va €xelg o e€aipeon (exception) OutOfMemoryError. Avtd 1o
TPOPANUOL TEAMKE AVVETOL €AV OECUEVGOLE UV HEC® nhative KOJIK YPTCLOTOIMVTAG TO
NDK. Qo1600, avtd ta mpofAnuata oryd 0o Earébovv pe Tig vEeg EKOOGEIC TOV AEITOVPYIKOD

cvotiuotog Android.

To kivntd TMAEP®VO TOL YPNGIUOTOMNGULE Y10 TV AVATTLEN OLTHG TG EPAPUOYNE TV TO
HTC Hero. Xtnv €ikéva umopovpe va to dovpe. To kvntd Avtod €xet éva emeepyaotn 528
MHz ARM 11, pviaun RAM 288MB 512MB ROM, o képepa SMP , évav dexti GPS, Wi-
Fi 802.11 b/g, pio ynotokn mo&ida ko Evov ETITOVVGIOUETPO.
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Ewova 4-3: HTC Hero

http://www.gsmarena.com/htc_hero-review-382.php

4.3 Emiokotnon tng E@appuoyn pag

Ed® Ba kdvoupe [ol ETIGKOTNGT GTNV EQPOPUOYT HOG SOVUE TNV KATOOKEVT TNG EPOPLOYN

pog

LoginActivity

Avtn glval n TpodTn 006vn Tov gppaviletar otov ypnotn dtav
Eexivnoel M epappoyn pog. EpeaviCer éva pevod mov {ntdue
amd Tov ¥pnoTr va ewdyel to email Kot Tov Kodkd TOL Yo Vo
UTOPEGEL VO, UTTEL GTIV EQAPLLOYT LLOG.

Edv 6ev eivon MmN ypoppévog oto KATM WHEPOG LRAPYEL M
EMAOYTN VO KAVEL EYYPOON.

H LoginActivity otéAvel éva aitnuo otnv  S10d1KTVOKY
VANPEGIO LOG KoL TTLO CLYKEKPIUEVO GTNV PACT) LG Kot EAEYYEL

edv VTApYEL YPNOTNG KE AVTA TO GTOLYEWL €6V VTAPYEL, TOL

DA F

TreasureAR

LOGIN

Email
Pa

ord

Idon't have account. Register Me!

epeaviel TNV KevIpikn 006V TG EQAPLOYN Lo 0AMMDG epeavilel ppvopa 6Tt vTapyel AaBog

OTO, GTOLELG.

AN AP ® .
Register New Account
_REQlolcn

Full Name

Register

VoL UTEL GTNV EPOPLOYN LLOC.

Register

Already registred. Login Me!

Ewodva 4-4 : LoginActivity

Avt 1 006vn evepyomoteitarl yio v ypawyel vEOUG (PNOTEG
otV gpappoyn pog. Kai apod yivel 1 eyypaen emiotpéeet

micw otnv 006vn €16650v amd TV omoio umopel o yYPNOTNG
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Ewobva 4-5 : RegisterActivity

FAND AN > .l ) 6:58 MM

TreasureAR

MenuActivity
Eivar 1 mpd)n OB6vN mov gpeaviletor pe v évapén g
Eappoyn pog, mov meptéyet pia potoypagio Kot £va PHevoD

ue tpeg Emioyéc. Onmg gaivetol Kot 6Ty €Kova.

Start

O oxomdg avtig g Activity etvan 1 duvatdtnta emAoyY| TOL
instructions
ToiKTN OVAPESH OTIC TOPAKAT® ETAOYEG —

° Start about

. Instructions Log Out

. About —————
. Logout

Ewova 4-6: Main Activity

Game Activity

H Emopévn Apoommpiomta eivar 1 Kevipwn
Apaotnptotnta ¢ epapproyn poc. H 6mota avoiyst
TV KAUePa TS ouokevn g, Eravédverl tnv eikdva pe
emmAEOV avTiKeipeva €6v aviyvedoel onuUadlo LECH
™G KAPEPOC, Kol To ERPAVICEL OTNV TPOEMOKOTNON : \
NG EIKOVAG TOV TEPVOLLLE amd TV Kauepa. Emiong :

YPTCLLOTOEL TOVG EVOOUATOUEVAOV  oucOnTpOv M

OV OBETEL | GLOKELT LLOG Y10 VO ELPOVIGEL TAV®

otV 006vn Hog TANPOPOPIEC GYETIKA LE QVTOVG Kat €AV 1) cuokeLn Hog Ppedel mapdiinio pe
TO £00/(POC, EVEPYOTOLEL TNV EMOUEVT] dpacTNPLOTNTA TTOL Bo SOVUE 1) OO0, OVOTYEL TOV YAPTN

Lo

Ewoéva 4-7: GameActivity
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Map Activity
Evepyomoteital 1 Apacstnplotnta mov avoiyel tov

xapt poc. O Xdéptng pog exktehel Svo GNUOVTIKEG

gpyaocieg \
e Evtomilel v 0éom pog péow tov dektn GPS 9

e
KoL TV REOVILeEl oTOV YAPTN LOGC. 7 @ @
e FEupopavier T tomobeciec mov vmApyoLV @
onueio EvOLOPEPOVTOG, KAl LLE TNV YPNOT TOV %
otoyeiov mov  AouPdvoope  amd TNV s

OlOOIKTLOKY  LOG  VANPESIO  LITOPOLUE VO

00MnyNBodEe 0TOVG KPLLIEVOLG KOPOVC.

Ewova 4-8: MapActivity

InstunctionActivity
Avt m Activity ovoiyet e oeAida html, péow Tov
EVOOUATOUEVOL  @UALopeTpdte Tov android mov meEPLEYEL

001yieg Yo Tov TpOTO TOL TAUlETOL TO TTOUYVidL.

AboutActivity
Eivon n mo amAn Activity g epapuoyn Hog Kot deV KAVEL KOTL
wwitepo  mepdv  omd TNV EUPAVION  €VOC  KEWWEVOL  LIE

TANPOPOPIEC GYETIKA LE TOV GKOTH ONUIOVPYEL TNG EQOPUOYT

HOG Kot TOV ONpovpyd g,

Ewodva 4-10: AboutActivity
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5. Zuptrepaouara

5.1 MN'evika ZuptrepdopaTa

Xe oUTN TNV TTVYOKN €PYOCiot avaAVCAE TNV ETOLENUEVT] TPAYUATIKOTNTO OTO KIvNTd
miepovd mov tpéyovv Android. ITio cvykekpuéva eidape Kot Ta dvo MO emaLENUEVNC
TPAYLATIKOTNTOG, TOGO TV €papuoydv mov Pacilovioan oe onuadia (marker) 660 kot og
€QOPLOYEC TOV Ogv PacilovTol 6To oNUAdLe Kot avaTTOELE o EPOPLOYT TOL KAVEL XPTion
Kol Tov Vo, €va Toyvidl Kpuppévov Oncavpod mov AauPdvel yopd otnv mOAN TOL

Novmhov.

To moyvidl emTpénel 6TOVE XPNOTEG APOV GLuVOEBOVV og aVTO, PEGO amO UK SLOOTKTLOKT
VANPEGiQ, TOV £YEL KOTOOKEVAGTEL Y10 QLTHV TNV EQOAPUOYT, UTOPOVV VO YPAPOLY TOAAN
amAd v dev givor oM YpappEVN, va AdBovv TANpopopieg Yoo To oL Ppickoviol GTOLELd
péso otnv mOAN tov Noavmlov, ki pécm tov AndAR va pmopécovv va Bpouvv Tovg

KPLUUEVOLS KOPOVG, IOV EIVOl «TTaylOEVUEVO» PHECH GE EIKOVEG KOl VO, ToL EAELOEPDOTOVV.

H Emavénuévn Tpaypatikdémta eivor éva «vé€o» medio mov €xel axdun moAAd eumddio va

VIEPVIKNOEL , OTMG Ko KAOE vEa Teyvoroyia

e O 7eplocotepeg omd avté TIG €PUpUoyEG mov Poacilovial o ePUPUOYEC TOL
ompilovror otnv tomoBecia ( Location based applications ) kot kvpiwg Aettovpyodv
ue toug dékteg tov  GPS tng kivntig cvokevng poc. AlAa ot cvokevéc GPS amd
UOVEG TOLG €YOLV OPKETOVG TEPLOPICUOVE KOl KLPIG o1 LEdpEel TOAAGDY
KOTOOKELOOTMV LE OLOPOPETIKT aKPiPel. OTIC PETPNOELG TOVS, cuvnBwg peta&d 10
péxpt 30 pétpov, kor tnv duvotdétnta vo dovievovv pdvo o givor To

ONUOVTIKOTEPCL.

o Al mepdv TtV mepopiopdv tov GPS |, ol amotioslc Tov Kvntdv OKTHmV, N
TEPLOPIOUEVT] OLAPKELDL 1GYY TNG HUTATAPLAS, OT®G Kot {ATNUO ToL £X0VV VO KAVOLV
HE TNV XPNON NG KAUEPUS TG CVOKEVNG, 1| 07Ol OECUEVEL APKETN UVAUN LITOPOVV

Vo, EXNPEACOVY TOPA TOAAT TV EVYPNOTIO TOV EPAPUOYDV 0LTOV TOV EI00VG
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e Ot povdideg amelkdviong Kol 0l GUOKEVEC EVIOTIGLOV TPEMEL VO YIVOUV TLO EAAPPLES,
TEPLOCOTEPEG OKPIPEIG KO TOYLTEPEG HE ALYOTEPO VTOAOYIOTIKO KOGTOG KOl

KOTAVAA®GT evePYEing.

e A)NAN W0 OMUOVTIKN TOPAUETPO TOL Bo TPETEL VO OKEPTOVE €lvar 1 SuvaTdHTNTO VO
ovveyioel vo SOVAEDEL 1| GLOKELT] UOG OKOMO Kol €0V YOCOVLUE TNV EMKOWW®VEL
TPOCMPWVA 1 LOVILO LLE TO GUOTNLO TOPAKOAOVONGEIS HOG 1} TV CUVOEST OGS GTO

OLadiKTLO €iTE GTO BIKTVLO TNG KIVNTNG TNAEPWOVING.

e AlMnhienidpoon pe tov Xpnoti: ATOITOUVTOL KOADTEPT TPOTOL TOPOVCINONG TWV
dedopuévav kal aAlnienidopacng tov ypnotn pe avtd. H yprion tov cvetiuotog Oa
TPENEL VAL VAL « SLAPAVIG» Y10 TOV XPNOTH, Vo Unv TpofAinuatifeTol yio o mog Oa
exteleotel Lo epyacia, GAla To 1010 TOo cVOTNHA Vo ToV fonBd va emkevipmbel otV

gpyacia.

e AXA0 éva onUavTIKO (NTNHe Vol dLTO TS IOIMTIKOTNTOG, KAODS 0VTEG Ol EPUPHOYES
OmOKAAVTTTOVY TNV B€om Tov YpNom YoPic TOALEC Qopég 0 1010¢ va ExEl ODGEL TNV

adeia yio kATl TETO10 Kot pmopel va v to yvopilet.

‘Oco agopd to TeyviKd Bépata 1 dtapkng eEEMEN TG TeYVoLoYiag Ba Ta KaADYEL TOAAY To
obvtopo omd OTL mepuévovpe. AAlo mepdv amd ovtd  mwpokvITovy AL Bépata Tov
TPOKVTTOVV LE TNV YPNON TNG TEYVOLOYIN TNG EXAVENUEVIG TPAYLATIKOTITOS KO OVOKVTTTOVY
Oéuata mov €yovv oy€orm HE TNV KOWMVIKN ot0d0yN KOl TIG EMMTOCELG OV Oa £xel M

EMAVENLUEVT TPAYLOTIKOTTO GTNV KOO LEPIVOTITAL [LOG.

5.2 MeAAovTiK AouAgia

Ye pio LEALOVTIKT EVNUEPMOT| TNG EPUPUOYNG HOG UTOPOVLE VO, KAVOVUE TNV EPOPUOYT TLO
EVOLLPEPOVTA, ELOTOIOVTOS TIV 101 VTTAPYOLGO SLOAIKTLOKY] LOG VINPEGia TpochétovTag o
VTV KOl GALEC SLVATOTNTEG OTMG Y10 TOPAOELY LA VO LTOPOVV Ol GAAOL GUUUETEYOVTEG GTIV
EPUPLOYT HOG VO, dOVV IOV ivar ot avtimadotl tovg. Emiong o pmopodoaple vo el6dyovpe Kot
O TOAVTAOKO TPIGOLACTOTO OVTIKEIEVO GALGL KoL XOPOKTNPES oL B pumopovoaue HECH
oAyopiBumv aviyvevone okudv Kol aviyvevon ovykpovcemv (collision detection) va

ONUIOVPYNCOVUE Wi VEQ EUTELPIO. GTOV YPNOTT).
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AAMN e oA evilapépovco TpocHnkn mov Ba umopovoape vo Kdvovue Bo fTov vo
UTOPOVUE VO OVOTTOEOVUE £VOL GOGTNLOL Y10 TV GVIOAAOYT GUECHV HIVOUATOV HECO OO
TNV EQOPLOYN HOC Y10 TOVE GUUUETEXOVTEG OTO TTALYVIOL LOG KATA TIV OLPKELD TOV ALY VIOL00

v otV 000vN TG EPAPLOYN LLOG.

levikd 1 emavénpuévn TPayUaTIKOTNTO UTOPEl Vo PoG dOMOEL TOAAEG 10EEC YO TNV AvATTLED
TOAA®V €MV EQOPLOYOV GE TPl TOAAOVG TOUEIC TV avOpomivov dpactnploTiTOV Kot
€101KA G€ OLOKEVEG EELTVOV KIVIITOV  TTOL €ival MO EVYPNOTEG, TO POAKEG Y10, TOV TEMKO

xpNoTh Kot givan whvta poll tov.
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NMAPAPTHMA A: KQAIKAZ THZ E®PAPMOIHZ

H xAéon LoginActivity
public class LoginActivity extends Activity {
Button btnLogin;
Button btnLinkToRegister;
EditText inputEmail;
EditText inputPassword;
TextView loginErrorMsg;

/I JISON Response node names

private static String KEY_SUCCESS = "success";

private static String KEY_ERROR = "error";

private static String KEY_ERROR_MSG = "error_msg";
private static String KEY_UID = "uid";

private static String KEY_NAME = "name";

private static String KEY_EMAIL = "email";

private static String KEY_CREATED_AT = "created_at";

@Qverride

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.login);

// Importing all assets like buttons, text fields

inputEmail = (EditText) findViewByld(R.id.loginEmail);

inputPassword = (EditText) findViewByld(R.id.loginPassword);

btnLogin = (Button) findViewById(R.id.btnLogin);

btnLinkToRegister = (Button) findViewByld(R.id.btnLinkToRegisterScreen);
loginErrorMsg = (TextView) findViewByld(R.id.login_error);

// Login button Click Event
btnLogin.setOnClickListener(new View.OnClickListener() {

public void onClick(View view) {
String email = inputEmail.getText().toString();
String password = inputPassword.getText().toString();
UserFunctions userFunction = new UserFunctions();
Log.d("Button", "Login");
JSONObject json = userFunction.loginUser(email, password);

// check for login response
try {
if (json.getString(KEY_SUCCESS) !=null) {
loginErrorMsg.setText("");
String res = json.getString(KEY_SUCCESS);



if(Integer.parselnt(res) == 1){
/l user successfully logged in
/I Store user details in SQLite Database
DatabaseHandler db = new DatabaseHandler(getApplicationContext());
JSONObject json_user = json.getJ]SONODbject("user");

/l Clear all previous data in database

userFunction.logoutUser(getApplicationContext());

db.addUser(json_user.getString(KEY_NAME),
json_user.getString(KEY_EMAIL), json.getString(KEY_UID),
json_user.getString(KEY_CREATED_AT));

// Launch Dashboard Screen

Intent dashboard = new Intent(getApplicationContext(),
MainMenuActivity.class);

/I Close all views before launching Dashboard
dashboard.addFlags(Intent. FLAG_ACTIVITY_CLEAR_TOP);
startActivity(dashboard);

/I Close Login Screen
finish();
}else{
// Error in login
loginErrorMsg.setText("Incorrect username/password");

}

}
} catch (JSONException e) {

e.printStackTrace();
}
}
D;

/l Link to Register Screen
btnLinkToRegister.setOnClickListener(new View.OnClickListener() {

public void onClick(View view) {
Intent i = new Intent(getApplicationContext(),
RegisterActivity.class);
startActivity(i);
finish();
}
b

RegisterActivity
public class RegisterActivity extends Activity{
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Button btnRegister;

Button btnLinkTolLogin;
EditText inputFullName;
EditText inputEmail;
EditText inputPassword;
TextView registerErrorMsg;

/Il JISON Response node names

private static String KEY_SUCCESS = "success";

private static String KEY_ERROR = "error";

private static String KEY_ERROR_MSG = "error_msg";
private static String KEY_UID = "uid";

private static String KEY_NAME = "name";

private static String KEY_EMAIL = "email";

private static String KEY_CREATED_AT = "created_at";

@OQverride

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.register);

// Importing all assets like buttons, text fields

inputFullName = (EditText) findViewById(R.id.registerName);
inputEmail = (EditText) findViewByld(R.id.registerEmail);
inputPassword = (EditText) findViewByld(R.id.registerPassword);
btnRegister = (Button) findViewByld(R.id.btnRegister);
btnLinkToLogin = (Button) findViewBylId(R.id.btnLinkToLoginScreen);
registerErrorMsg = (TextView) findViewBylId(R.id.register_error);

// Register Button Click event
btnRegister.setOnClickListener(new View.OnClickListener() {
public void onClick(View view) {

String name = inputFullName.getText().toString();
String email = inputEmail.getText().toString();
String password = inputPassword.getText().toString();
UserFunctions userFunction = new UserFunctions();
JSONObject json = userFunction.registerUser(name, email, password);

// check for login response
try {
if (json.getString(KEY_SUCCESS) !=null) {
registerErrorMsg.setText("");
String res = json.getString(KEY_SUCCESS);
if(Integer.parselnt(res) == 1){
/I user successfully registred
/I Store user details in SQLite Database
DatabaseHandler db = new DatabaseHandler(getApplicationContext());
JSONObject json_user = json.getJ]SONObject("user");
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/I Clear all previous data in database

userFunction.logoutUser(getApplicationContext());

db.addUser(json_user.getString(KEY_NAME),
json_user.getString(KEY_EMAIL), json.getString(KEY_UID),
json_user.getString(KEY_CREATED_AT));

// Launch Dashboard Screen

Intent dashboard = new Intent(getApplicationContext(),
MainMenuActivity.class);

/I Close all views before launching Dashboard

dashboard.addFlags(Intent. FLAG_ACTIVITY_CLEAR_TOP);

startActivity(dashboard);

/I Close Registration Screen

finish();

}else{
/l Error in registration
registerErrorMsg.setText("Error occured in registration");

}

}
} catch (JSONException e) {

e.printStackTrace();

}
}
1

// Link to Login Screen
btnLinkToLogin.setOnClickListener(new View.OnClickListener() {

public void onClick(View view) {

Intent i = new Intent(getApplicationContext(),
LoginActivity.class);

startActivity(i);
/I Close Registration View
finish();

}

b;

H xAéon MainMenuActivity
public class MainMenuActivity extends Activity implements View.OnClickListener {
UserFunctions userFunctions;
Button btnLogout;
@Qverride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);



setContentView(R.layout.mainmenu);

TextView t = ((TextView)findViewByld(R.id.main_menu_startgame));
t.setOnClickListener(this);t.setText(R.string.startgame);

t = ((TextView)findViewBylId(R.id.main_menu_intructions));
t.setOnClickListener(this);t.setText(R.string.instructions);

t = ((TextView)findViewBylId(R.id.main_menu_about));
t.setOnClickListener(this);t.setText(R.string.about);
t=((TextView)findViewBylId(R.id.main_menu_exit));
t.setOnClickListener(this);t.setText(R.string.exit);

@Override

protected void onResume() {
super.onResume();
TextView t = ((TextView)findViewByld(R.id.main_menu_startgame));
t.setOnClickListener(this);t.setText(R.string.startgame);

}

@Qverride
public void onClick(View v) {
String str = ((TextView)v).getText().toString();
if(str.equals(getResources().getString(R.string.startgame))) {
//start the game activity
((TextView)v).setClickable(false);
((TextView)v).setText(R.string.starting);
Intent intent = new Intent(MainMenuActivity.this, GameActivity.class);
intent.setAction(Intent. ACTION_VIEW);
startActivity(intent);
} else if(str.equals(getResources().getString(R.string.instructions))) {
//show the instructions activity
startActivity(new Intent(MainMenuActivity.this, InstructionsActivity.class));
} else if(str.equals(getResources().getString(R.string.about))) {
//start the about activity
startActivity(new Intent(MainMenuActivity.this, AboutActivity.class));
} else if(str.equals(getResources().getString(R.string.exit))){
//go back to login activity
startActivity(new Intent(MainMenuActivity.this, LoginActivity.class));

}
}

GameActivity
public class GameActivity extends AndARActivity implements SurfaceHolder.Callback

{



public static final boolean DEBUG = false;

SensorManager sensorManager;
private Camera camera;

int orientationSensor;

float headingAngle;

float pitchAngle;

float rollAngle;

int accelerometerSensor;

float xAxis;

float yAxis;

float zAxis;

LocationManager locationManager;
double latitude;

double longitude;

double altitude;

double bearing;

double distance;

float lat;

float lon;

Location setLoc;
Location locationInUse;

SharedPreferences prefs;
TextView itemValue;
TextView xAxisValue;
TextView yAxisValue;
TextView zAxisValue;
TextView headingValue;
TextView pitchValue;
TextView rollValue;
TextView altitudeValue;
TextView latitudeValue;
TextView longitudeValue;
TextView bearingValue;
TextView distanceValue;

CustomObject someObject;

CustomObject3 someObject3;
CustomObject2 someObject2;
CustomObject4 someObject4;

ARToolkit artoolkit;
Button shot;
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Button stoixeia;
private Resources res;
int ic;

@OQverride
public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

CustomRenderer renderer = new CustomRenderer();//optional, may be set to null

super.setNonARRenderer(renderer);//or might be omited

prefs = getSharedPreferences("SimpleAR", 0);

/I getSurfaceView().setOnTouchListener(new TouchEventHandler());
getSurfaceView().getHolder().addCallback(this);

//internal url for model

/MfileUtil =new AssetsFileUtil(getResources());
/1 fileUtil.setBaseFolder("/models/");

//read model

// ObjParser parser = new ObjParser(getResources().getAssets(),"/models/android.obj");

//String modelFileName?2 = "chair.obj";

/I BufferedReader fileReader = fileUtil.getReaderFromName(modelFileName?2);

try {
/lregister a object for each marker type
artoolkit = super.getArtoolkit();

someObject = new CustomObject
("earth", "marker_at16.patt", 80.0, new double[]{0,0});
//("test", "marker_at16.patt", 80.0, new double[]{0,0},
this.getApplicationContext(),"android");
artoolkit.registerARObject(someObject);

/I Toast.makeText(CustomActivity.this, getResources().getText(
R.string.item1),Toast LENGTH_SHORT ).show();

someObject2 = new CustomObject2
("test", "marker_at17.patt", 80.0, new double[]{0,0});
artoolkit.registerARObject(someObject2);
Toast.makeText(GameActivity.this,
getResources().getText(R.string.item2), Toast LENGTH_SHORT ).show();
someObject3 = new CustomObject3
("test", "new3.patt", 80.0, new double[]{0,0});
artoolkit.registerARObject(someObject3);
Toast.makeText(GameActivity.this,
getResources().getText(R.string.item3),Toast LENGTH_SHORT ).show();
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someObject4 = new CustomObject4
("test", "new6.patt", 80.0, new double[]{0,0});

artoolkit.registerARObject(someObject4);
Toast.makeText(GameActivity.this,
getResources().getText(R.string.item4),Toast LENGTH_SHORT ).show();

} catch (AndARException ex){ }

startPreview();
createHUD();
sensor();

stoixeia = (Button) findViewByld(R.id.stoixeiaButton);
stoixeia.setOnClickListener(new View.OnClickListener() {
@OQverride
public void onClick(View v) {

//To change body of implemented methods use File | Settings | File Templates.

launchStoixeia();

}
1

shot = (Button) findViewByld(R.id.shotButton);
shot.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {

//To change body of implemented methods use File | Settings | File Templates.

new TakeAsyncScreenshot().execute();

}
D;

@OQverride

public void uncaughtException(Thread thread, Throwable ex) {
Log.e("AndAR EXCEPTION", ex.getMessage());
finish();

}

/* create the menu
* @see android.app.Activity#onCreateOptionsMenu(android.view.Menu)
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@OQverride
public boolean onCreateOptionsMenu(Menu menu) {
menu.add(0, MENU_TRANSLATE, 0, res.getText(R.string.translate))
.setlcon(R.drawable.translate);
menu.add(0, MENU_ROTATE, 0, res.getText(R.string.rotate))
.setlcon(R.drawable.rotate);
menu.add(0, MENU_SCALE, 0, res.getText(R.string.scale))
.setlcon(R.drawable.scale);
menu.add(0, MENU_SCREENSHOT, 0, res.getText(R.string.take_screenshot))
.setlcon(R.drawable.screenshoticon);
return true;

public void createHUD() {

// add layout
LayoutInflater controllnflater = LayoutInflater.from(getBaseContext());
View viewControl = controlInflater.inflate(R.layout.hud, null);
ViewGroup.LayoutParams layoutParamsControl = new ViewGroup.LayoutParams(
ViewGroup.LayoutParams.FILL,_PARENT,
ViewGroup.LayoutParams.FILL,_PARENT);
this.addContentView(viewControl, layoutParamsControl);

RatingBar ratingBar = (RatingBar)findViewByld(R.id.ratingBar1);
ratingBar.setRating(0);
ratingBar.setFocusable(false);

void sensor(){
locationManager = (LocationManager) getSystemService(LOCATION_SERVICE);
locationManager.requestLocationUpdates(LocationManager.GPS_PROVIDER, 2000, 2,
locationListener);

sensorManager = (SensorManager) getSystemService(SENSOR_SERVICE);
orientationSensor = Sensor. TYPE_ORIENTATION;
accelerometerSensor = Sensor. TYPE_ACCELEROMETER;
sensorManager.registerListener(sensorEventListener,
sensorManager.getDefaultSensor(orientationSensor),
SensorManager.SENSOR_DELAY_NORMAL);
sensorManager.registerListener(sensorEventListener,
sensorManager.getDefaultSensor(accelerometerSensor),
SensorManager.SENSOR_DELAY_NORMAL);

xAxisValue = (TextView) findViewByld(R.id.xAxisValue);
yAxisValue = (TextView) findViewBylId(R.id.yAxisValue);
zAxisValue = (TextView) findViewByld(R.id.zAxisValue);
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headingValue = (TextView) findViewByld(R.id.headingValue);
pitchValue = (TextView) findViewByld(R.id.pitchValue);
rollValue = (TextView) findViewBylId(R.id.rollValue);
altitudeValue = (TextView) findViewByld(R.id.altitudeValue);
longitudeValue = (TextView) findViewBylId(R.id.longitudeValue);
latitudeValue = (TextView) findViewByld(R.id.latitude Value);
bearingValue = (TextView) findViewByld(R.id.bearingValue);
distanceValue = (TextView) findViewByld(R.id.itemValue);

final SensorEventListener sensorEventListener = new SensorEventListener() {

public void onSensorChanged(SensorEvent sensorEvent) {
if (sensorEvent.sensor.getType() == Sensor.TYPE_ORIENTATION)

{

}

headingAngle = sensorEvent.values[0];
pitchAngle = sensorEvent.values[1];
rollAngle = sensorEvent.values[2];

//Log.d(TAG, "Heading: " + String.valueOf(headingAngle));
// Log.d(TAG, "Pitch: " + String.valueOf(pitchAngle));
/ Log.d(TAG, "Roll: " + String.valueOf(rollAngle));

headingValue.setText(String.valueOf(headingAngle));
pitchValue.setText(String.valueOf(pitchAngle));
rollValue.setText(String.valueOf(rollAngle));

if (pitchAngle < 7 && pitchAngle > -7 && rollAngle < 7 && rollAngle > -7)

{
launchMap();

// camera.release();

}

else if (sensorEvent.sensor.getType() == Sensor. TYPE_ACCELEROMETER)

{

xAxis = sensorEvent.values[0];
yAxis = sensorEvent.values[1];
zAxis = sensorEvent.values[2];

/ILog.d(TAG, "X Axis: " + String.valueOf(xAxis));
/ Log.d(TAG, "Y Axis: " + String.valueOf(yAxis));
/I Log.d(TAG, "Z Axis: " + String.valueOf(zAxis));

xAxisValue.setText(String.valueOf(x Axis));
yAxisValue.setText(String.valueOf(yAxis));
zAxisValue.setText(String.valueOf(zAxis));
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public void onAccuracyChanged (Sensor senor, int accuracy) {
//Not used
}
};

LocationListener locationListener = new LocationListener() {
public void onLocationChanged(Location location) {
locationInUse = location;
latitude = location.getLatitude();
longitude = location.getLongitude();
altitude = location.getAltitude();

//Log.d(TAG, "Latitude: " + String.valueOf(latitude));
/ Log.d(TAG, "Longitude: " + String.valueOf(longitude));
//Log.d(TAG, "Altitude: " + String.valueOf(altitude));

latitudeValue.setText(String.valueOf(latitude));
longitudeValue.setText(String.valueOf(longitude));
altitudeValue.setText(String.valueOf(altitude));

lat = prefs.getFloat("SetLatitude", 0.0f);
lon = prefs.getFloat("SetLongitude", 0.0f);

setLoc.setLatitude(lat);
setLoc.setLongitude(lon);
if(locationIlnUse != null)

{

bearing = locationInUse.bearingTo(setLoc);
distance = locationInUse.distanceTo(setLoc);
bearingValue.setText(String.valueOf(bearing));
distanceValue.setText(String.valueOf(distance));

public void onProviderDisabled(String arg0) {

public void onProviderEnabled(String arg0) {

public void onStatusChanged(String arg0, int argl, Bundle arg2) {
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};

/NaunchMap Activity

public void launchMap() {
Intent showMaplntent = new Intent(GameActivity.this, MapActivity.class);
startActivity(showMaplntent);

}

/Naunch StoixeiaAcrivity
public void launchStoixeia(){

Intent showStoixeiaActivity =new Intent(GameActivity.this, StoixeiaActivity.class);

startActivity(showStoixeiaActivity);
finish();
}

/[TakeAsyncScreenshot
class TakeAsyncScreenshot extends AsyncTask<Void, Void, Void> {

private String errorMsg = null;

@Override
protected Void doInBackground(Void... params) {
Bitmap bm = takeScreenshot();
FileOutputStream fos;
try {
fos = new FileOutputStream("/sdcard/AndARScreenshot"+new
Date().getTime()+".png");
bm.compress(Bitmap.CompressFormat.PNG, 100, fos);
fos.flush();
fos.close();
} catch (FileNotFoundException e) {
errorMsg = e.getMessage();
e.printStackTrace();
} catch (JOException e) {
errorMsg = e.getMessage();
e.printStackTrace();

}

return null;

}

protected void onPostExecute(Void result) {
if(errorMsg == null)
Toast.makeText(GameActivity.this,
getResources().getText(R.string.screenshotsaved), Toast. LENGTH_SHORT ).show();
else
Toast.makeText(GameActivity.this,
getResources().getText(R.string.screenshotfailed)+errorMsg, Toast. LENGTH_SHORT
).show();
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public void onResume(){
super.onResume();

locationManager.requestLocationUpdates(LocationManager.GPS_PROVIDER,2000,2,locatio
nListener);

sensorManager.registerListener(sensorEventListener,sensorManager.getDefaultSensor(orient
ationSensor), SensorManager.SENSOR_DELAY_NORMAL);

sensorManager.registerListener(sensorEventListener,sensorManager.getDefaultSensor(accele
rometerSensor),SensorManager. SENSOR_DELAY_NORMAL);
lat=prefs.getFloat("SetLatitude", 0.0f);
lon=prefs.getFloat("SetLatitude", 0.0f);

setLoc.setLatitude(lat);
setLoc.setLongitude(lon);

if (locationInUse !=null){
bearing=locationInUse.bearingTo(setLoc);
distance=locationInUse.distanceTo(setLoc);
bearingValue.setText(String.valueOf(bearing));
distanceValue.setText(String.valueOf(distance));

}

else
{
bearingValue.setText("no data");
distanceValue.setText("no data");
}
}

public void onPause(){
super.onPause();
locationManager.removeUpdates(locationListener);
/lsensorManager.registerListener(sensorEventListener);
camera.release();
camera=null;

public void onDestroy(){
camera.release();
camera=null;

¥
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CustomRenderer
public class CustomRenderer implements OpenGLRenderer {

[H*

* Light definitions
*/

private float[
private float[
private float[

ambientlight] = {.3f, .3f, .3f, 1f};
diffuselightl = {.7f, .7f, .7f, 1f};
specularlightl = {0.6f, 0.6f, 0.6f, 1f};
lightpositionl = {20.0f,-40.0f,100.0f,1f};

—_— e e

private float[

private FloatBuffer lightPositionBufferl =
GraphicsUtil.makeFloatBuffer(lightposition1);
private FloatBuffer specularLightBufferl =
GraphicsUtil.makeFloatBuffer(specularlight1);
private FloatBuffer diffuseLightBuffer] =
GraphicsUtil.makeFloatBuffer(diffuselight1);
private FloatBuffer ambientLightBuffer] =
GraphicsUtil.makeFloatBuffer(ambientlight1);

/>X<>X<
* Do non Augmented Reality stuff here. Will be called once after all AR objects
have
* been drawn. The transformation matrices may have to be reset.
*/
public final void draw(GL10 gl) {
}

/**
* Directly called before each object is drawn. Used to setup lighting and
* other OpenGL specific things.
*/
public final void setupEnv(GL10 gl) {
gl.glEnable(GL10.GL_LIGHTING);
gl.glLightfv(GL10.GL_LIGHT1, GL10.GL_AMBIENT,
ambientLightBufferl);
gl.glLightfv(GL10.GL_LIGHT1, GL10.GL_DIFFUSE, diffuseLightBufferl);
gl.glLightfv(GL10.GL_LIGHT1, GL10.GL_SPECULAR,
specularLightBufferl);
gl.glLightfv(GL10.GL_LIGHT1, GL10.GL_POSITION,
lightPositionBuffer1);
gl.glEnable(GL10.GL_LIGHT1);
gl.glDisableClientState(GL10.GL_TEXTURE_COORD_ARRAY);
gl.glDisable(GL10.GL_TEXTURE_2D);
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initGL(gl);

/>X<>X<

* Called once when the OpenGL Surface was created.
*/

public final void initGL(GL10 gl) {

gl.glDisable(GL10.GL_COLOR_MATERIAL)

gl.glEnable(GL10.GL_CULL_FACE);
gl.glShadeModel(GL10.GL_SMOOTH);

gl.glDisable(GL10.GL_COLOR_MATERIAL)

¢gl.glEnable(GL10.GL_LIGHTING);
gl.glEnable(GL10.GL_CULL_FACE);
gl.glEnable(GL10.GL_DEPTH_TEST);
gl.glEnable(GL10.GL_NORMALIZE);

MapActivity

public class MapActivity extends Activity {
final static String TAG = "MapView";
SensorManager sensorManager;
SharedPreferences prefs;
int orientationSensor;
float headingAngle;
float pitchAngle;
float rollAngle;
private MapView mapView;
private MapController mapController;
Button back;

ArrayList<Overlayltem> anotherOverlayltemArray;
Context context;
MyLocationOverlay myLocationOverlay = null;

/** Called when the activity is first created. */

@Qverride

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.map);

prefs = getSharedPreferences("MapView", 0);

sensorManager = (SensorManager) getSystemService(SENSOR_SERVICE);

orientationSensor = Sensor. TYPE_ORIENTATION;
/!

sensorManager.registerListener(sensorEventListener,sensorManager.getDefaultSensor(orient

ationSensor),SensorManager. SENSOR_DELAY_NORMAL);
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mapView = (MapView)findViewByld(R.id.mapview);
mapView.setBuiltiInZoomControls(true);
mapController = mapView.getController();
mapController.setZoom(10);

/*contactList = new ArrayList<HashMap<String, String>>();
//--- Create Another Overlay for multi marker
anotherOverlayltemArray = new ArrayList<Overlayltem>();
/I anotherOverlayltemArray.add(new Overlayltem( "0, 0", "0, 0", new GeoPoint(0, 0)));
anotherOverlayltemArray.add(new Overlayltem(

"Stoixeiol", "Roloi", new GeoPoint(37.564621, 22.796373)));
anotherOverlayltemArray.add(new Overlayltem(

"Stoixeio2", "SAderfia", new GeoPoint(37.565339, 22.793171)));

anotherOverlayltemArray.add(new Overlayltem(

"Stoixeio6", "Bouli", new GeoPoint(37.565624, 22.796288)));
anotherOverlayltemArray.add(new Overlayltem(

"Stoixeio7", "Nisi", new GeoPoint(37.569698, 22.79054)));

anotherOverlayltemArray.add(new Overlayltem(
"Stoixeio9", "Filaki", new GeoPoint(37.562324, 22.803175)));

ItemizedIconOverlay<Overlayltem> anotherltemizedIconOverlay
= new ItemizedIconOverlay<Overlayltem>(
this, anotherOverlayltemArray, myOnltemGestureListener);
mapView.getOverlays().add(anotherltemizedIconOverlay);
/---
*/
//Add Scale Bar
ScaleBarOverlay myScaleBarOverlay = new ScaleBarOverlay(this);
mapView.getOverlays().add(myScaleBarOverlay);

//Add MyLocationOverlay

myLocationOverlay = new MyLocationOverlay(this, mapView);
mapView.getOverlays().add(myLocationOverlay);
mapView.postlnvalidate();

myLocationOverlay.runOnFirstFix(new Runnable() {
@Override
public void run() {
mapView.getController().animateTo(myLocationOverlay.getMyLocation());
}
b;

back = (Button) findViewByld(R.id.backButton);
back.setOnClickListener(new View.OnClickListener() {
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public void onClick(View v) {
launchMain();

}

D;

OnltemGestureListener<Overlayltem> myOnltemGestureListener
= new OnltemGestureListener<Overlayltem>(){

@OQOverride

public boolean onltemLongPress(int arg0, Overlayltem argl) {
// TODO Auto-generated method stub
return false;

}

/I @Override
public boolean onltemSingleTapUp(int index, Overlayltem item) {
String modelToShow = "android";
Toast.makeText(MapActivity.this,
item.mDescription + "\n"
+ item.mTitle + "\n"
+ item.mGeoPoint.getLatitudeE6() + " : " +
item.mGeoPoint.getLongitudeE6(),
Toast. LENGTH_LONG).show();

/[create new Activity

Intent intent=new Intent(getBaseContext(), StoixeiaActivity.class);
intent.putExtra("name", modelToShow) ;

/fintent.putExtra("title", anotherOverlayltemArray.get(index).getTitle());
/fintent.addFlags(Intent. FLAG_ACTIVITY_NEW_TASK);

/I context.startActivity(intent);

startActivity(intent);

finish();

return true;

};

private void launchMain() {

Intent showMainlIntent = new Intent(MapActivity.this, GameActivity.class);
startActivity(showMainIntent);
finish();
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/I @QOverride
protected boolean onTap(int index){

Toast.makeText(context,"Touch on marker:\n"+
anotherOverlayltemArray.get(index).getTitle(), Toast. LENGTH_LONG).show();

/lcreate new Activity

Intent intent=new Intent(getBaseContext(), StoixeiaActivity.class);

intent.putExtra("title", anotherOverlayltemArray.get(index).getTitle());

intent.addFlags(Intent. FLAG_ACTIVITY_NEW_TASK);

context.startActivity(intent);

return true;

final SensorEventListener sensorEventListener = new SensorEventListener() {
public void onSensorChanged(SensorEvent sensorEvent) {
if (sensorEvent.sensor.getType() == Sensor. TYPE_ORIENTATION)
{
headingAngle = sensorEvent.values[0];
pitchAngle = sensorEvent.values[1];
rollAngle = sensorEvent.values[2];

//Log.d(TAG, "Heading: " + String.valueOf(headingAngle));
//Log.d(TAG, "Pitch: " + String.valueOf(pitchAngle));
//Log.d(TAG, "Roll: " + String.valueOf(rollAngle));

if (pitchAngle > 7 |l pitchAngle < -7 Il rollAngle > 7 |l rollAngle < -7)

{
/! launchMain();

}

public void onAccuracyChanged(Sensor arg0, int argl) {

@OQOverride

protected void onResume() {
// TODO Auto-generated method stub
super.onResume();
myLocationOverlay.enableMyLocation();
myLocationOverlay.enableCompass();
myLocationOverlay.enableFollowLocation();
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@Override

protected void onPause() {
// TODO Auto-generated method stub
super.onPause();
myLocationOverlay.disableMyLocation();
myLocationOverlay.disableCompass();
myLocationOverlay.disableFollowLocation();

StoixeiaA ctivity
public class StoixeiaActivity extends ListActivity {
private ProgressDialog pDialog;

/I URL to get contacts JSON
private static String url = "http://treasurear/seriusb.com/stoixeia/";

// JSON Node names

private static final String TAG_STOIXEIA = "stoixeia";
private static final String TAG_ID = "id";

private static final String TAG_NAME = "name";

private static final String TAG_LAT = "lat";

private static final String TAG_LON = "lon";

private static final String TAG_ALT = "alt";

private static final String TAG_STOIXEIO = "stoixeio";
private static final String TAG_STOIXEIO_1 = "stoixeiol";
private static final String TAG_STOIXEIO_2 = "stoixeio2";
private static final String TAG_STOIXEIO_3 = "stoixeio3";

/I contacts JSONArray
JSONArray stoixeia = null;

// Hashmap for ListView
ArrayList<HashMap<String, String>> stoixeiaL.ist;

@OQOverride

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.service_main);

stoixeialist = new ArrayList<HashMap<String, String>>();
ListView lv = getListView();

/I Listview on item click listener
lv.setOnltemClickListener(new AdapterView.OnltemClickListener() {
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@Qverride
public void onltemClick(AdapterView<?> parent, View view,
int position, long id) {
/I getting values from selected Listltem
String name = ((TextView) view.findViewByld(R.id.name))
.getText().toString();
String cost = ((TextView) view.findViewBylId(R.id.lan))
.getText().toString();
String description = ((TextView) view.findViewBylId(R.id.lon))
.getText().toString();

// Starting single contact activity
Intent in = new Intent(getApplicationContext(),
SingleStoixeiaActivity.class);
in.putExtra(TAG_NAME, name);
in.putExtra(TAG_STOIXEIO_1, stoixeiol);
in.putExtra(TAG_STOIXEIO_2, stoixeio2);
in.putExtra(TAG_STOIXEIO_3, stoixeio3);
startActivity(in);

}
D;

// Calling async task to get json
new GetContacts().execute();

}

/>X<>X<
* Async task class to get json by making HTTP call

* ok f

private class GetContacts extends AsyncTask<Void, Void, Void> {

@Override

protected void onPreExecute() {
super.onPreExecute();
// Showing progress dialog
pDialog = new ProgressDialog(StoixeiaActivity.this);
pDialog.setMessage("Please wait...");
pDialog.setCancelable(false);
pDialog.show();

@Override

protected Void doInBackground(Void... arg0) {
/I Creating service handler class instance
ServiceHandler sh = new ServiceHandler();
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// Making a request to url and getting response
String jsonStr = sh.makeServiceCall(url, ServiceHandler.GET);

Log.d("Response:

,">" + jsonStr);

if (jsonStr !=null) {

try {

JSONODbject jsonObj = new JSONODbject(jsonStr);

/I Getting JSON Array node
stoixeia = jsonObj.getISONArray(TAG_STOIXEIA);

// looping through All Contacts
for (int i = 0; 1 < stoixeia.length(); i++) {

}

JSONODbject c = stoixeia.get]SONODbject(i);

String id = c.getString(TAG_ID);

String name = c.getString(TAG_NAME);
String lat = c.getString(TAG_LAT);
String lon = c.getString(TAG_LON);
String alt = c.getString(TAG_ALT);

// Stoixeia node is JSON Object

JSONODbject phone = c.getISONObject(TAG_STOIXEIO);
String stoixeiol = phone.getString(TAG_STOIXEIO_1);
String stoixeio2 = phone.getString(TAG_STOIXEIO_2);
String stoixeio3 = phone.getString(TAG_STOIXEIO_3);

// tmp hashmap for single contact
HashMap<String, String> contact = new HashMap<String, String>();

// adding each child node to HashMap key => value
contact.put(TAG_ID, id);
contact.put(TAG_NAME, name);
contact.put(TAG_STOIXEIO_1, stoixeiol);
contact.put(TAG_STOIXEIO_2, stoixeio2);
contact.put(TAG_STOIXEIO_3, stoixeio3);

/I adding contact to contact list
stoixeialist.add(contact);

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

}

} else {

Log.e("ServiceHandler", "Couldn't get any data from the url");

}

106



return null;

}

@OQverride
protected void onPostExecute(Void result) {
super.onPostExecute(result);
// Dismiss the progress dialog
if (pDialog.isShowing())
pDialog.dismiss();
/**
* Updating parsed JSON data into ListView
% >l</
ListAdapter adapter = new SimpleAdapter(
StoixeiaActivity.this, stoixeial.ist,
R.layout.list_item, new String[] { TAG_NAME, TAG_STOIXEIO_1,
TAG_STOIXEIO_2,
TAG_STOIXEIO_3 }, new int[] { R.id.name,
R.id.stoixeiol_label, R.id.stoixeio2_label ,R.id.stoixeio3_label });

setListAdapter(adapter);
}

SingleStoixeiaA ctivity
public class SingleStoixeiaActivity extends Activity {

// JSON node keys

private static final String TAG_NAME = "name";

private static final String 1blStoixeiol = "stoixeiol";

private static final String IblStoixeio2 = "stoixeio2";

private static final String 1blStoixeio3 = "stoixeio3";

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.single_stoixeia);

/I getting intent data
Intent in = getIntent();

// Get JSON values from previous intent

String name = in.getStringExtra(TAG_NAME);
String stoixeiol = in.getStringExtra(IblStoixeiol);
String stoixeio2 = in.getStringExtra(IblStoixeio2);
String stoixeio3 = in.getStringExtra(IblStoixeio3);
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// Displaying all values on the screen

TextView Ib]IName = (TextView) findViewByld(R.id.name_label);
TextView IblStoixeiol = (TextView) findViewBylId(R.id.stoixeiol _label);
TextView IblStoixeio2 = (TextView) findViewBylId(R.id.stoixeio2_label);
TextView IblStoixeio3 = (TextView) findViewByld(R.id.stoixeio3_label);
IbIName.setText(name);

IblStoixeiol.setText(stoixeiol);

IblStoixeio2.setText(stoixeio?2);

IblStoixeio3.setText(stoixeio3);

DatabaseHandler
public class DatabaseHandler extends SQLiteOpenHelper {

/1 All Static variables
// Database Version
private static final int DATABASE_VERSION = 1;

// Database Name
private static final String DATABASE_NAME = "a8809512_trear";

/I Login table name
private static final String TABLE_LOGIN = "users";

/I Login Table Columns names

private static final String KEY_ID = "id";

private static final String KEY_NAME = "name";

private static final String KEY_EMAIL = "email";

private static final String KEY_UID = "uid";

private static final String KEY_CREATED_AT = "created_at";

public DatabaseHandler(Context context) {
super(context, DATABASE_NAME, null, DATABASE_VERSION);

}

/I Creating Tables
@OQverride
public void onCreate(SQLiteDatabase db) {
String CREATE_LOGIN_TABLE = "CREATE TABLE " + TABLE_LOGIN + "("
+ KEY_ID + " INTEGER PRIMARY KEY,"
+ KEY_NAME + " TEXT,"
+ KEY_EMAIL + " TEXT UNIQUE,"
+ KEY_UID + " TEXT,"
+ KEY_CREATED_AT + " TEXT" + ")";
db.execSQL(CREATE_LOGIN_TABLE);

}
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/l Upgrading database

@Override

public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {
/I Drop older table if existed
db.execSQL("DROP TABLE IF EXISTS " + TABLE_LOGIN);

// Create tables again
onCreate(db);

/**
* Storing user details in database
* ok /
public void addUser(String name, String email, String uid, String created_at) {
SQLiteDatabase db = this.getWritableDatabase();

ContentValues values = new ContentValues();
values.put(KEY_NAME, name); // Name
values.put(KEY_EMAIL, email); / Email
values.put(KEY_UID, uid); // Email
values.put(KEY_CREATED_AT, created_at); // Created At

/l Inserting Row
db.insert(TABLE_LOGIN, null, values);
db.close(); // Closing database connection

/>X<>X<

* Getting user data from database

* */

public HashMap<String, String> getUserDetails(){
HashMap<String,String> user = new HashMap<String,String>();
String selectQuery = "SELECT * FROM " + TABLE_LOGIN;

SQLiteDatabase db = this.getReadableDatabase();

Cursor cursor = db.rawQuery(selectQuery, null);

// Move to first row

cursor.moveToFirst();

if(cursor.getCount() > 0){
user.put("name", cursor.getString(1));
user.put("email", cursor.getString(2));
user.put("uid", cursor.getString(3));
user.put("created_at", cursor.getString(4));

}

cursor.close();

db.close();

// return user
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return user;

}

/>X<>X<
* Getting user login status
* return true if rows are there in table
k %k /
public int getRowCount() {
String countQuery = "SELECT * FROM " + TABLE_LOGIN;
SQLiteDatabase db = this.getReadableDatabase();
Cursor cursor = db.rawQuery(countQuery, null);
int rowCount = cursor.getCount();
db.close();
cursor.close();

// return row count
return rowCount;

/**
* Re crate database
* Delete all tables and create them again
k %k /
public void resetTables(){
SQLiteDatabase db = this.getWritableDatabase();

/] Delete All Rows
db.delete(TABLE_LOGIN, null, null);
db.close();
}
}
JSONParser

public class JSONParser {
static InputStream is = null;
static JSONObject jObj = null;

",

static String json ="";

// constructor
public JSONParser() {

public JSONObject getISONFromUrl(String url, List<NameValuePair> params) {

/ Making HTTP request
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try {
/I defaultHttpClient
DefaultHttpClient httpClient = new DefaultHttpClient();
HttpPost httpPost = new HttpPost(url);
httpPost.setEntity(new Url[EncodedFormEntity(params));

HttpResponse httpResponse = httpClient.execute(httpPost);
HttpEntity httpEntity = httpResponse.getEntity();
is = httpEntity.getContent();

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

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

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

}

try {
BufferedReader reader = new BufferedReader(new InputStreamReader(

is, "1s0-8859-1"), 8);
StringBuilder sb = new StringBuilder();
String line = null;
while ((line = reader.readLine()) !=null) {
sb.append(line + "\n");
}
is.close();
json = sb.toString();
Log.e("JSON", json);
} catch (Exception e) {
Log.e("Buffer Error", "Error converting result " + e.toString());

}

/I try parse the string to a JSON object

try {
jObj = new JSONObject(json);
} catch (JSONException e) {
Log.e("JSON Parser", "Error parsing data " + e.toString());

}

// return JSON String
return jObj;

UserFunctions
public class UserFunctions {
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private JSONParser jsonParser;

private static String loginURL = "http://treasurear.seriusb.com/";
private static String registerURL = "http://treasurear.seriusb.com/";

private static String login_tag = "login";
private static String register_tag = "register";

// constructor
public UserFunctions(){
jsonParser = new JSONParser();

}

/>X<>X<
* function make Login Request
* @param email
* @param password
® 3k /
public JSONObject loginUser(String email, String password){
// Building Parameters
List<NameValuePair> params = new ArrayList<NameValuePair>();
params.add(new BasicNameValuePair("tag", login_tag));
params.add(new BasicNameValuePair("email", email));
params.add(new BasicNameValuePair("password", password));
JSONODbject json = jsonParser.getJ]SONFromUTrl(loginURL, params);
// return json
/l Log.e("JSON", json.toString());
return json;

/**

* function make Login Request
* @param name

* @param email

* @param password
* */

public JSONObject registerUser(String name, String email, String password){

// Building Parameters

List<NameValuePair> params = new ArrayList<NameValuePair>();
params.add(new BasicNameValuePair("tag", register_tag));
params.add(new BasicNameValuePair("name", name));
params.add(new BasicNameValuePair("email”, email));
params.add(new BasicNameValuePair("password", password));

/ getting JSON Object

JSONODbject json = jsonParser.getJ]SONFromUTrl(registerURL, params);

// return json
return json;
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/>X<>X<
* Function get Login status
* sk /
public boolean isUserLoggedIn(Context context){
DatabaseHandler db = new DatabaseHandler(context);
int count = db.getRowCount();
if(count > 0){
// user logged in
return true;

}

return false;

}

/>X<>X<
* Function to logout user
* Reset Database
k ok /
public boolean logoutUser(Context context) {
DatabaseHandler db = new DatabaseHandler(context);
db.resetTables();
return true;
}
}

InstructionsA ctivity
public class InstructionsActivity extends Activity {

private WebView mWebView;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.instructions);
mWebView = (WebView) findViewByld(R.id.instructions_webview);

WebSettings webSettings = mWebView.getSettings();
webSettings.setDefaultTextEncodingName("utf-8");
webSettings.setSupportZoom(true);
webSettings.setBuiltiInZoomControls(true);

WebChromeClient client = new WebChromeClient();
mWebView.setWebChromeClient(client);
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mWebView.loadUrl("file:///android_asset/help/"+getResources().getString(R.string.help_file)

)
}
}

AboutA ctivity
public class AboutActivity extends Activity {
@OQverride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.about);
TextView t = (TextView)findViewBylId(R.id.about_text);
t.setText("This App Develop by Theodore Gudis for his Master Thesis");
// finish();

CustomObject
public class CustomObject extends ARObject {

public CustomObject(String name, String patternName,
double markerWidth, double[] markerCenter) {
super(name, patternName, markerWidth, markerCenter);
float mat_ambientf[] = {0f, 1.0f, Of, 1.0f};
float mat_flashf]] = {0f, 1.0f, Of, 1.0f};
float mat_diffusef[] = {0f, 1.0f, Of, 1.0f};
float mat_flash_shinyf[] = {50.0f};

mat_ambient = GraphicsUtil.makeFloatBuffer(mat_ambientf);

mat_flash = GraphicsUtil.makeFloatBuffer(mat_flashf);

mat_flash_shiny = GraphicsUtil.makeFloatBuffer(mat_flash_shinyf);

mat_diffuse = GraphicsUtil.makeFloatBuffer(mat_diffusef);

}

public CustomObject(String name, String patternName,

double markerWidth, double[] markerCenter, float[] customColor) {

super(name, patternName, markerWidth, markerCenter);
float mat_flash_shinyf[] = {50.0f};

mat_ambient = GraphicsUtil.makeFloatBuffer(customColor);
mat_flash = GraphicsUtil.makeFloatBuffer(customColor);

mat_flash_shiny = GraphicsUtil.makeFloatBuffer(mat_flash_shinyf);

mat_diffuse = GraphicsUtil.makeFloatBuffer(customColor);

[HE
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* Just a box, imported from the AndAR project.

*/

private SimpleBox box = new SimpleBox();

private FloatBuffer mat_flash;
private FloatBuffer mat_ambient;
private FloatBuffer mat_flash_shiny;
private FloatBuffer mat_diffuse;

[H*

* Everything drawn here will be drawn directly onto the marker,
* as the corresponding translation matrix will already be applied.

*/

@Override

public final void draw(GL10 gl) {
super.draw(gl);

gl.glMaterialfv(GL10.GL_FRONT_AND_BACK,

GL10.GL_SPECULAR,mat_flash);

gl.glMaterialfv(GL10.GL_FRONT_AND_BACK, GL10.GL_SHININESS,

mat_flash_shiny);

gl.glMaterialfv(GL10.GL_FRONT_AND_BACK, GL10.GL_DIFFUSE,

mat_diffuse);

gl.glMaterialfv(GL10.GL_FRONT_AND_BACK, GL10.GL_AMBIENT,

mat_ambient);

//draw cube
gl.glColordf(1.0f, 1.0f, 1.0f, 1.0f);
gl.glTranslatef( 0.0f, 0.0f, 12.5f);

//draw the box
box.draw(gl);

}
@OQverride

public void init(GL10 gl) {

}

Kataokeon Awdiktvokn Yanpeowo

Config.php
<?php

/>l<>l<

* Database config variables

*/

define("DB_HOST", "mysql5.000webhost.com");
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define("DB_USER", "a8809512_trear");
define("DB_PASSWORD", "xxxxxxxxx");
define("DB_DATABASE", "a8809512_trear");//"android_api");
7>

DB_Connect.php
<?php
class DB_Connect {

// constructor
function __construct() {

// destructor

function __destruct() {
/1 $this->close();

}

/I Connecting to database
public function connect() {
require_once 'include/config.php';
// connecting to mysql
$con = mysql_connect(DB_HOST, DB_USER, DB_PASSWORD);
// selecting database
mysql_select_db(DB_DATABASE);

// return database handler

return $con;

/I Closing database connection

public function close() {
mysql_close();

}

7>

?php

DB_Functions
class DB_Functions {

private $db;

/lput your code here
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// constructor

function __construct() {
require_once 'DB_Connect.php';
/l connecting to database
$this->db = new DB_Connect();
$this->db->connect();

}

// destructor
function __destruct() {

/>X<>X<
* Storing new user
* returns user details
*/
public function storeUser($name, $email, $password) {
$uuid = uniqid(", true);
$hash = $this->hashSSHA ($password);
$encrypted_password = $hash["encrypted"]; // encrypted password
$salt = $Shash["salt"]; // salt
$result = mysql_query("INSERT INTO users(unique_id, name, email,
encrypted_password, salt, created_at) VALUES('$uuid’, '$name’, '$email’,
'$encrypted_password', '$salt’, NOW())");
/I check for successful store
if ($result) {
/I get user details
$uid = mysql_insert_id(); // last inserted id
$result = mysql_query("SELECT * FROM users WHERE uid = $uid");
// return user details
return mysql_fetch_array($result);
} else {
return false;

}

/**
* Get user by email and password
*/
public function getUserByEmail AndPassword($email, $password) {
$result = mysql_query("SELECT * FROM users WHERE email = '$email™") or
die(mysql_error());
/I check for result
$no_of_rows = mysql_num_rows($result);
if ($no_of_rows > 0) {
$result = mysql_fetch_array($result);
$salt = Sresult['salt'];
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$encrypted_password = $result['encrypted_password'];
$hash = $this->checkhashSSHA ($salt, $password);
/I check for password equality
if ($encrypted_password == $hash) {
// user authentication details are correct
return $result;
}
} else {
/! user not found
return false;
}
}

/>X<>X<
* Check user is existed or not
*/
public function isUserExisted($email) {
$result = mysql_query("SELECT email from users WHERE email = '$email");
$no_of_rows = mysql_num_rows($result);
if ($no_of_rows > 0) {
// user existed
return true;
} else {
// user not existed
return false;

}
}

/>X<>X<
* Encrypting password
* @param password
* returns salt and encrypted password
*/
public function hashSSHA($password) {

$salt = shal(rand());

$salt = substr($salt, 0, 10);

$encrypted = base64_encode(shal($password . $salt, true) . $salt);
$hash = array("salt" => $salt, "encrypted" => $encrypted);

return $hash;

/**

* Decrypting password

* @param salt, password

* returns hash string

*/

public function checkhashSSHA($salt, $password) {
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$hash = base64_encode(shal($password . $salt, true) . $salt);

return $hash;

}

7>

Index.php
<?php

/**
* File to handle all API requests
* Accepts GET and POST
*
* Each request will be identified by TAG
* Response will be JSON data

/>X<>X<
* check for POST request
*/
if (isset($_POST['tag']) && $_POST['tag'] !=") {
/I get tag
$tag = $_POST['tag'];

// include db handler
require_once 'include/DB_Functions.php';
$db = new DB_Functions();

/l response Array
$response = array("tag" => $tag, "success" => 0, "error" => 0);

/l check for tag type

if ($tag == 'login") {
/I Request type is check Login
$email = $_POST['email];
$password = $_POST['password'];

// check for user
$user = $db->getUserByEmail AndPassword($email, $password);
if ($user != false) {

// user found

/I echo json with success = 1

$response["success"] = 1;

$response["uid"] = $user["unique_id"];
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"

$response["user"]["name"] = $user["name"];
$response["user"]["email"] = $user["email"];
$response["user"]["created_at"] = $user["created_at"];
$response["user"]["updated_at"] = $user["updated_at"];
echo json_encode($response);

} else {
// user not found
// echo json with error = 1
$response["error"] = 1;
$response["error_msg"] = "Incorrect email or password!";
echo json_encode($response);

}

} else if ($tag == 'register’) {

/I Request type is Register new user

$name = $_POST['name'];

$email = $_POST['email];

$password = $_POST['password'];

/Il check if user is already existed
if ($db->isUserExisted($email)) {
// user is already existed - error response
$response["error"] = 2;
$response["error_msg"] = "User already existed";
echo json_encode($response);
} else {
// store user
$user = $db->storeUser($name, $email, $password);
if ($user) {
// user stored successfully
$response["success"] = 1;
$response["uid"] = $user["unique_id"];
$response["user"]["name"] = $user["name"];
$response["user"]["email"] = $user["email"];
$response["user"]["created_at"] = $user["created_at"];
$response["user"]["updated_at"] = $user["updated_at"];
echo json_encode($response);
} else {
// user failed to store
$response["error"] = 1;
$response["error_msg"] = "Error occured in Registartion";
echo json_encode($response);
}
}
} else {
echo "Invalid Request";
}
} else {
echo "Access Denied";
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7>
Stoixeia JSON
{
"kiboi":
{
by
{
by
{
{
b,
]
}

[

"id": "001",

"name": "Nero",

"stoixeiol":
"stoixeiol":
"stoixeiol" :

"id": "002",

"mbortis",
"Saderfia",
"boyleytiko",

"name": "Photia",

"stoixeiol":
"stoixeiol":
"stoixeiol" :

"id": "003",
"name": "hi",
"stoixeiol":
"stoixeiol":
"stoixeiol" :

by

"id": "004",

"anaktora",
"bouli",

"tsami"

"pyli ,
"arvanitia",
"roloi",

"name": "Aeras",

"stoixeiol":
"stoixeio2":
"stoixeio3" :

"faros",
"nayarxoi",
"kaposistrias",
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