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Ilpoioyos

H teyvoloyum mpdodoc péoa oty mpornyovuevn dekaetioo cuvéBaie otn 014d00m ¥pNoNg
TOV TEYVOAOYLOV &VTOTMIoUoD 0¢omg. Aegdopévov OTL ot TeYVOAOYIEC VTOAOYIGHOV Kot
EMKOVOVIOV Exovv Bedtimbel kot TpowOnOei, etaipeiec 6nmg o Garmin Ltd., Tom Tom ko
Magellan Navigation Inc. éyovv mpoo@épel cuathuoto eviomiopoy 0éong pe avénuévm
YPNOUOTNTO Kot Aettovpyic. Avti TV TEPI0d0 avamTHGGOVY EQPAPUOYEG EVTOTIGLOV BEong
KOl TAOTYNONG GE ECMTEPIKO YDPO, OTMG GE 0EPOIPOLLO KOL OE HEYAAN KOTOGTILLOTAL.

2y katevbvvon vt avartiéape Eva cOGTNO TAONYNONG E6MTEPIKOD YDPov. O KHPLog
OKOTOG QNG TNG SUTAMUOTIKNG €pYOciog elval 1 avATTUEN UIOG EPAPLOYNG TTOL VO TOPEYEL
oT0 YpNotn T ouvvatdtnro vo mlonynbel o100 eomTepkd evog kmpiov Kot oTn
ovykekpipévn mepintmon oto Néo Kmpa tov Hiektpoddymv Mnyoavikov kot Mnyovikov
Ynohioyiotdv tov EMII, kot vo tov mopéyet ypnoleg mAnpoeopiec. H mapovca
Smlopotikn epyoacio Oempel dedOUEVO TOV EVIOTIGUO TOV ¥PNGTN GTO YDPO KOl AGYOAEiTOL
puovo pe toug aAdyopifpovg mhonynong péca o avtdv. ['a 10 Adyo avtd n mopovco BEon
10V Ypnot Kabopiletor and tov ido. H epappoyn ECE Indoor Navigation mov avorto&ayie
gtvor yuo kivntd pe Aettovpykd ovotnua Android, Ady® g duvopkng mov €xet, aAAd Kot
TOV TOALDV SVVATOTITOV TOL TPOGPEPEL.

Méoa and Tig ypappég avtés Oa nbsia va gvyapiotiom Bepud tov emPrémovta kabnyn
pov K. Evotdfio Zukd yia ) dtopkn Tov kabodnynon kat tn dSuvatdTNTo TOV LoV £06MGE VAL
acyoAn0o pe éva toco evolapépov BEua.

[dwitepeg evyapiotieg Bo MBeha emiong va ddow otov MiydAn Maciko, vroymelo
ddaktopa g oxorigc HMMY, ot Ap. Evyevia Adapomodriov e oxoinc HMMY kot oto
vroroma péAN tov Epyactnpiov Kwntov ko Ipocomkdv Emkowvovidv, y Tig
oLUPOVAEC Ko TNV woAVTIUN Ponbeta Tov pov Tapeiyav KabBOAN ™ SidpKelo TG TOPOVGOS
SmAopaTkng epyaciog kabdg kat yo v e€aipetn cvvepyasio mov elya pall tovg.

Téhog, B MBeha va gvuyoplotio® To LVEOAOWA VO HEAN NG TPYWEAODS EEETOCTIKNG
EMTPOTNG, TOVG K. MiyanA ®goldyov kot k. Midtiadn Avayvactov kabnyntég tov EOvikov

MetooBiov [Torvteyveiov.

Evelmiotd to mapov keipevo va @avel piGILO GTOVG LEAAOVTIKOVG OVOLYVIDGTEG.
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Iepiinyn

O axp1Png eviomopudc 0éong o€ E6MTEPIKOVS YDPOVS KOl 1| TAONYNOT GE QVTOVG OMOTEAEL
o TEAevTOoiol  ypoOVIL  Eva ONUOPIAY] Kot  €£EMOCOUEVO  KAAOO TV  OGVPUAT®OV
TNAETIKOWVOVIOV, LE PLEYEAN TOIKIALL EPAPUOYDOV GTOVG TOUELS TNG Propmyoviag, TG vyeiog,
™G OoQAAELNG, OAAG Kol 6€ TOAAOVG GAAOLG TOUEIG TNG KaOnuePVNg avOpdTIvNg
dpaoctnpromtag. H meplopiopévn €KToom T@V EGOTEPIKOV YOP®V, OALYL Kol Ol WO10UTEPW®S
anpoPArentec Ko Svouevelg ocvvOnkeg 014000MG TOV ONUATOV GE OVLTOVG, Ol OTOIES
KaO16TOOV TA YVOOTA GUOTHUOTO EVIOMIGHOL Oéomg emTEPIKOV YOPWV OVETOPKN Y10
EVIOTIOUO OE E0MTEPIKOVG YMDPOLS, OMOTEAOVV TPOKANCT Y10 TOVS OYEOOTES. Exet
npotadel évag peydAog aplBpog cuoTudteVv eviomiopolh BEomg e0MTEPIKOD YMPOL Kot
mlonynong, Kabmg Kot €vo peEYGAo €VPOC TEXVOAOYIOV Kot pHefddwvV eviomiouoh mov
apopPOvV aLTA.

ENUHOVTIKOG TopdyovTog Yol TV avATTUEN TETOIMV GLGTNUATOV NTaV 1 EpEdvion EEvTvav
GLOKEVOV KIVNTNG TNAEQOVING, YVOOT®V Kot g Smartphones kot e101kOTepa KOvOTOUmY
Aertovpyikadv cvotnudteov 6mwg 1o Android. To Android sivor €va Aoyiopikd ovotrytov
KOO, to onoto vrootnpiletar mANpwg ond v etapeio Google. Xto Aoyiopikd avtd
UTOPEL 0TO10GONTTOTE YPNOTNG VA OVATTTOEEL TN O1KT) TOL EQUPLOYN COLPOVO LE TIC OVIYKES
oAAG Ko Tig emBupieg Tov.

'Etol, oto mhaicto TG cuyKeKPIUEVNC SITAMUATIKNG epyaciog avantdydnke oe Aettovpykd
Android OS éva chomuo TAONYNoNG 68 E0MTEPIKO YDPO. XTO GVOTHUA aVTO, Dempeital
dedopévn mn Béon tov Ypnomn, o omoiog pe TN YPNON KATOAANA®WV adyopiBumv
dpoporoynong umopel va odnynbei otov mpoopioud tov. Emiong, mapéyovror ypnoiueg
TANPOQOPIES GTOV YPNOTN £lTE KOTA TNV O1dpKEL TNG TAONYNONG €ite KOTA TV emelepyacia
™G EPAPUOYNG.

H dwmhopatikn epyocio yopiletoar e 6 Ke@dAowo. XT0 TPAOTO KEPAANIO TPAYUATOTTOLEITAL
pio BpAOYpaQIKY| ETGKOTNGT TOV YVOSTOV HEBOI®V Kol GUOTNUAT®V EVIOTIGHOV BEong
oe eEMTEPIKOVG KOl EC0MTEPIKOVG YMPOLS. XTO OVTEPO KEPAAOO Tapovsidlovior ot
alyopiBpol evpeong €AdyloTng amOGTOONG. XTO TPito KeQAAMO, meEPLypdpovTal TO.
YOPOKTNPIOTIKA, Ol OLVOTOTNTEC, Ol €KOOGELS Kol GAAEC YPNOUWES TANPOQOpieg TOL
Aertovpywov Android OS. To Té€topto KEPAANO OGYOAEITOL UE TNV TEPLYPAPT| TMOV
AELTOLPYIOV TNG EQPAPLOYNG Kot divovton Kamola apadetypato tpesipatog Tov akyopifuov
OpopoAOYNONG. XT0 MEUNTO KEPAAOO OlvETOL 0L OVOAVTIKY] TEPLYPAPT] TOV GUGTHOTOG
mov ovortoyOnke. Télog, oto ékto KEPAAMO, mopovctalovror TOAVES UEAAOVTIKES
BEATIOTOTOMGELS KO EMEKTAGELS TNG EQPOPUOYNG. XTO TOPAPTNHO Uopel Kovelg Ta Pactkd
TUNHOTO TOV KOSKO TNG EPAPUOYNC.

Aé&eig Kie1ona
Ecotepucny [TAonynomn, MéBodor evtomiopod 0éong oe ecmtepikd kol e€mTepkd YMPO,
Agrtovpykd Tootuo Android, AlyopiBpot Spopordynong
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Abstract

In the past few years, accurate indoor positioning and navigation constitute one of the most
popular and evolving applications of wireless telecommunications, with a great variety of
commercial applications in the sectors of industry, health, safety, but also in a lot of other
sectors of human activities. The limited extent of indoor spaces, but also especially the
unpredicted and unfavorable propagation conditions of signals make the well-known
outdoor positioning systems insufficient for indoor positioning. This is a technical challenge
for the system designers. A large number of indoor positioning and navigation systems have
been proposed, as well as a great range of technologies and methods of localization that
concern these.

An important factor for the development of such systems was the emergence of intelligent
mobile devices known as smartphones and especially innovative operating systems such as
Android. The Android is an open source software, which is fully supported by the company
Google. In this software any user is able to develop his own application in accordance with
his needs and desires.

The scope of this diploma thesis is to develop an indoor navigation application for Android
terminals. This application exploits the existing positioning systems and navigates the user
to his destination. Also, vocal messages are generated while using the application.

This diploma thesis consists of 6 chapters. The first chapter contains a literature review of
outdoor and indoor positioning methods and systems. The second chapter presents a review
of the existing routing algorithms. Chapter 3 includes the characteristics, the capabilities, the
versions and other useful information about Android OS. The fourth chapter describes in
detail the developed application and presents some generated examples of the routing
algorithm. The fifth chapter contains a thorough description of the exploited routing
algorithm. Future expansions and optimizations of the application are presented in chapter
6. Finally, in the appendix one can find the basic parts of the programming code.

Key words
Indoor Navigation, Indoor and Outdoor Location Based Techniques, Android OS, Routing
algorithms
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Kepaiaro 1

Y nnpeoiec, TEXVOLOYIEC KO TEYVIKEG
EVTOTIGLLOV B€0MC TOL KIVNTOV
TEPLLOTLKOV
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1. Eicaymyn

fuepa, N avEavOpeVn amaitnon yio TponyUEVES, eEATOKEVIEVEG, context-aware, vpuEic
Kol "mavta Slbéolues”  e@apHOYEC EYEL 0OMYNOEL OTN GCULYKAMOTN TOV TANPOPOPLDV
TEYVOLOYIOG KOl TNAETIKOW®VIOK®OV Teploy®v. H évvola context-awareness dpyice va
Sdpopotilel Evav ovolaoTiKO pOAO GTNV AVATTLEN EPAPLOYDV.

O1 vanpeoieg eviomopon 0éong (Location-Based Services - LBS) amotelodv pio, SnUo@iAn
meployn TV context-aware egappoydv. Bpiokovv epappoynq oty Puounyoavio, oto
OLOTAUOTO VYEIOG KOl OOQAAEWC, OAAG Kol GE TOPO TOAAEC OpACTNPLOTNTEG TNG
kabnuepwig Song.

» 'Eva ovompa evtomiopob 0éong oe ecwtepikd xdpo Ba propovoe va fondnoet otov
EVIOTICUO €VOG MAIKIOUEVOL aTOUOL 1 €vOG OTOHOL UE E0IKEG OVAYKEG M)
npoPAnuata vyelag, oe éva vocokopegio, oe €vav oiko evynpilag, M o€ éva
0omo1odNmoTE HEYEAO KTiplo.

» Tlopdiinia Bo pmopovce va Ponbnoel Tovg VIOAAMAOLS TOV ELAOK®V KOl TNV
actuvopio va evtomiCovv ta iyvn emKIVOULVOV KOKOTOIDV, KOOMG Kot VoL SIEVKOAVVEL
OTPATIOTIKES OTTOGTOALS.

» Emiong, 6o Ntav ypMoylo oTov EVTIOMIGUO €VOG TLPOCPECTN OE €va AEYOUEVO
KTNPL0, KOl GTOV EVIOMIGHO EKTOLOEVUEVOV GKOAMV TNG OGTLUVOUIOG TNV OPO TOV
YAVOUV EKPNKTIKG 1 EMLMOVTES.

Opnwg, exkt0¢ amd tov evtomiopd avlpdnmv yro. Adyoug vyeiog Kot ac@dielag, Eva GOGTNLL
evromiopol Béong oe £0mMTEPIKOVG YWpovg Bo pumopovoe va elval TOALTIHO Kol Yo, TOV
EVIOTIGUO OVTIKEWLEVOV.

» Qo pmopovoe va Pfondnocel 6tov EVIOmoUd ¥PNOIUOV EPYUAEi®V Kot eEapTNUATOV
péca 6€ €va EPYOCTAGLO, GTNV EVPECT] AMAPAITNTOV OVTIKEWEV®VY OV givarl mlavo
va yaBodv péca og pio amodnkn, kabdg Kol GTOV EVIOMIGUO amapaiTTon 10TPLKoD
eEomMopol péoa og £va VOGOKOUETD.

Ouwg, mépa amd O To TAPATAVEO TAPAOELYHOTO, VITEAPYOLY avopiBuntol Adyol Yyl TOvg
0m010VG KATO0 TPOCMOTO, KATOW0, £TALPEL 1] KATO10G 0pYaVIGHOG, ival duvatd va Bednoet
VO XPNOYOTOMGEL £€VO. GUGTNUO EVTOMIGUOV 0E0mG €UMOPIKNG €POPUOYNG O Evav
ECMTEPIKO YOPO, YO OKOVG TOL 1dlaitepovg Adyovs. Emopéveg, Adyw twv moAldv
epapuoydyv, eivar avaykaio 1 ovveyng Pertioon TV cuoTNUATOV EVIOTIcUOD BEéomg
ECMOTEPIKOV YDPWV. O TPOTOC-EVPECTG GE ECOTEPIKO YMPO OmoTEAEL (o LeYAAN TpdKAnoN
YO TIG UEYOADTEPEG ETOIPIEG AVATTVENG EPUPUOYADV ECMOTEPIKOV YMPOL, KLPI®MG AOY® TNG
OKOTOAANAOTNTOG TOV OPUOV Kot €upemg kabiepopévov vraifpiov  Teqvoloyldv
TPocolopiopoy Béoncg vy T ypnon oe eowtepwkd kthpro. To IMayxodouio Zvotnua
Evtomopov ®éong (Global Positioning System - GPS) givol puo dpiotn teyvoAroyio mwov
umopel va ypnotpomomdel yiwu tov mpoodopiopud g amdivtng 0éong ota vraifpla
nepPaAlovTa, aALd gtval aKOTAAANAO GTO EGMTEPIKO.

Ov vraiBpleg vanpeocieg mhonynong €xovv yiver mavtod dwbéoiueg Ady®m TOV HKPOV
QOPNTAOV CLOKELOV KOOMG To Kvntd TMAEQmva ypnowomolovy 1o GPS 71 kwvntd
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ovoTiuHaTe TAOYNoNS. Avo ftav KOHPLot AOyol o1 0moiol 0dNYNcaV GTNV VPEin ETEKTOON
TOV VINPECUDY EVTOTMIGLOV KIVITOV:

e AmOKTNON TOV TANPOPOPLOV TPOSdloptopol Béong pe €va ovykekpiuévo Pabud
axpifetog

e Evpeia (kivnmg) mpoécfacn Tov SIKTVOV VITOAOYIGTMOV Yl VO, YPNCUYLOTO00V TIg
TAnpoopieg Béong pe pio peydin faon TAnpoopidv OTmG 10 AladikTvo.

[Mopatmpodvtag v HEYAAN EMEKTACIUOTNTO TOV GULOTNUATOV EVIOMIGHOV 0fong, n
E0MTEPIKT TAONYNOT KOl Ol VAN PETiec voAoyiopov 0éong (Location Based Services - LBS)
npoPAémeTor TG Ba ypNooToLVTAL O YPNCLOTOOVVTOL Ol VITOUOPLES VINPEGTES
TOPO.

1.1. Yanpeoicc Evromicuov Oéonc kol ecmTepIkn mtionynon

Ot vmpeoieg evromopot 0éong (LBS) evoopatdvouy m yeoypaeikn 0éon otig vanpecieg
YO VO TTOPEYOLV oL KON XPNOUN TANpogopia yia To xpnot. Ot location based services
&xovv gupeia 0140001 6€ TOAD GUVIONO YPpovikd dtdotnpa kot avtd yiati Bondnce n e£EMEn
OTIS KWWNTEC ovokevés, N dwbeoiudtra tov GPS kol wpdoeata to Kivntd S10dikTLO.
YHUEPQ, OVTEC Ol LANPECIEG YPMNOLUOTOOVVTOL EKTEVAOG WEGO G€ LTOifplo GLGTHUOTO
TAONYNONG Kol o€ €Qappoyég (web applications) kwvntov tmispoveov. H emtouyia tov
VRoOPLOV GLOTNUATOV TAONYNONS TAPOVGLALEL TV AVAYKN TOV XPNCTMOV Y10 TAOTYNGT Kot
Yo TANPOPOPieg EVTOTIGHOV BEoNC.

H mhonynon oe handhelds cvokevéc mapéyer oto dynua 1 otovg melovc mAonynon Kot
UTOPOLV VO EVOOUATMOVOLV TANPOPOPIES Yo TNV KLKAOQOPio GTOVS OpOUOLS, omueio
evopépovtog (POI) dnwg ta Pevitvadika 1 Tovg xdpovg otabuevonc, kot aAla. Avtég ot
npochetec mAnpogopieg eite mopéyovral Omd T OLOKELY, HECH VOGS GLGTNUATOG
EVNUEPMONG €lTE POPTMOVOVTOL A0 TO JLOIKTLO KATA TN ddpKeln TG TAoNyNnong. [ToArég
EATLOOPOPES  €QOPUOYEG TAOMYNONG YO TO E0MTEPIKO TV  Ktnpiov yivovrol
TPAYLOTIKOTNTO. XTO PEYOAO KTNPlo OM®G EMYEPNOELS, €PYOOTACLN, oTOOUOl Tpaivoy,
KOTOGTNLOTO, OEPOMUEVES, TOVETIGTILUA, GTASLO Kot GAAQ, SLOPOPETIKEG OLADES YPNOTAOV
Oa pmopovGay Vo YPNCILOTOGOVV TO. SLAPOPETIKE £10T VINPECIDOV:

= Ot SVVAUELS SICMOMG YAYXVOLVY TN YPNYOPOTEPT OLOPOUT| Yo £VOL TPOVUOTIGUEVO
dtopo.

* To mpocoTKO GLVTHPNONG YAYVEL TPOGPACTN GTIC CNPOYYES VINPESLOY TTOV Eivar
KPLUUEVES 0O AAAOLG YPNOTEG.

= Ot meddteg Bo pmopovoay vo KOITAEOLY Y10, VITOAANAOVS, KOTAGTHUOTA 1) YpapEia

Kot M €Qappoyn Bo pmopovoe vo TOvg TAONYNOEL €KEL YPNOLUOTOIOVTOS UOVO
ONUOC1EC TPOGPACIUES O10OPOUEC.
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1.1.1. INLBS — Indoor Location Based Systems

Agdopéva yio MV ecmTepkn mhonynon / vanpeoieg eviomopov 0éong (Indoor Location
Based Systems - INLBS) yopaktnpilovtar amd évo mo Ttomikd kot ypovikd mAaicto. Ot
€0MTEPIKEG SOUEG TV KTNPlV, OTOC 01 ToToAoYieS, ival Oyt Tavta dNUOGLO YVOOTES Kol
elval mBavod vo vTayovTal 6e GUYVES AAAOYEG.

Ot vdAAnlot Kvovvton Tpog GAAL ypageio 1 eYKATOAEITOVV TIG Epyaciec TOVS, Ypapeio
OLGKEYTG KPOTIOVLVTAL £TCL TO OWUATIO TPETEL VO ELPOVIGTOVV KOl 1] BECT] TOV OTUOVTIKOV
KOW®OV aAAAYDV OTIG oLoKEVES, emione. Kabmdg avtég ot minpogopieg eivar povo tomkd
OLBECIEG KOt EVOEYOUEVMG VO, VTTAPYEL TPOGROOT LE TEPLOPLGHOVGS, OEV givor emBLUNTO va
HO1POGTOVV OVTEG Ol TANPOPOPIES dNUOCI GTO O100ikTVO. AVT' OWTOV, TO TEPLEYOUEVO
TPEMEL VO TOPEXETAL KO Vo, puBoTel amd va xeplom N pia opydveor mov Ba dtatnpel Tig
TANpoYopiec cuyyxpoves. Mia texvoroyio eviomopov 0éong pe vynin akpifelo yioo tov
EVIOMICUO TOV YPNOTAOV HECOH OTO KNPl €ivol 1 wpodmodeon yuo pio emTuynuéVn
npocapoyn tov vraifpiwv LBS og INLBS.

I'evikd, 600 mpoimobécelg anotelodv ovclacTikovg Tapdyovtes yio INLBS, avtol giva:

» Mo teyvoloyio £00TEPIKOD TPOGOOPICHOV BEoMG mov eivar Kavy va mopExet
exkTinoelg 0éong og évav optopévo Babud axpiPeiog.

» AocVpuotn emkowovia TPokeWEVOL va petapepbodv Ta otoeion PETOEL NG
VTOJOUNG KOl TOV KIVIITOV GUGKEVMV.

Yndpyovv mpdcsOetol mopdyovies, ot 0moiol 1IGYVOVY Y10 GYEIOV OAEG TIG POPNTES GLOKEVES
Omwg M T, ot dlaotdoelg kot M ddpkeln (oNg Tov umatapudv. Avtol Bewpovvrol
devtepebmV amd AAAEG CLGKEVEG OTMG T KIVNTA TNAEQ®VA 1| TOVG YNPLOKOVG TPOSOTKOVS
BonBovg (Personal Digital Assistants - PDA) ot omoiot vdkevTol 6Toug id100G TopAyOVTES.

Téooepig mapdyovteg o1 omoiol amoTEAOVV 1O10UTEPNG CTOVINOTNTAG GTNV EKTIUNOT TOV
TEYVIKOV TPocdlopiopov Béomg eivar n axpifeta, n axepotdTNTA, 1 O10BEGIUOTNTA Kot M
ovvoyn. Avtég ot TopaueTpot eotidlovy oty eE€tacn g mowdtnTog vanpecstmv (QoS) yia
TOV Kiwyntd ¥pNotn cvureptlopfovopévng g TAoyNonS Kot tng TePLoyng KdAvymc.

% H axpifela evog cvotpatog eival to pétpo g mhavotntog va veapéet éva Aabog
o€ [ B€om ko o€ pio 0dopéEVT oTIYUN).

X/
°

H oaxepadmro tov cvotiuatog eivar 1o pétpo g mbavoétntag 0t 10 AdOog
axpifelog elvar péca oe £va GLYKEKPIUEVO OPLO.

% H dwbecipudmro evog cLGTANATOG Eival Eva PETPO TG IKAVOTNTAS TNG VO KOADWEL
TIC OTOLTNOELS OKPIPELag Kot oKEPUOTNTAS TAVTOYPOVOL.

» H ovvoyn evog cvotiuotog eivol €va HETPO TOL EAGYLIGTOV YPOVIKOV OLOGTHHOTOG
YL T0 omoio M vnpecia givar dabécun oTo XPNOTN.

AvTtég o1 évvoteg Ba ypnoipomomBodv apydTepa OTATE NTOV ATOPALITNTN 1] AVAAVCT] TOVC.
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1.2. Acitovpyia cocTnuaTtmy evronicuov 0¢enc

O1 LBS givan mpocomokevtpucég vanpesieg mov Paciloviar oty tpéyovoa BEon Tov ypnot
KOl ETOUEVMG YPNOLLOTO00V TV TeYXvoroyion GPS kot To 61KTLO KIvNTOV ETKOVOVIAOV Y10
vo AMAPovv TIg TANPOPOPIES TIG OYETIKEG pe TNV Tomobesio Kot Vo TIG HETAODMGOLV GTNV
TAELPA TOV SErVer yuo tepatépm eneepyosio.

I'evikd, Omote kol omovdnmote £vag Kvntog ypNnotng xpetaletor mAnpoeopieg 1 Kamota
vnpecia Pactopévn oty TpEYovca BEon tov 1| To cvaTa dtyeiptong ypetdleTon va Tov
evtomioel, 10te 0 GPS M 10 oVomnua eviomopuod Poociopévo oto diktvo (network
positioning system) wapéyet TAnpoopieg BEomng kat Tig petadidel oto kEvrpo. Ot amoITnoelg
TOL YPNOTN AVOADOVTOL OO TO KEVIPO TOPOYNG LANPECIOV (Service provider) kot agov
StpopemBel 1 amdvtnon pe 1o ¥PNoTN NG KEVIPIKNG Paong dedopévav, ot {ntodueveg
TANPOPOPIEC GTEAVOVTAL TTIGM GTO KIVNTO TEPUATIKO.

YoumepacpaTiKd, ot vnpeciec mov Paciloviar otn Béomn tov yprotn mEpAapPavovy dvo
KOPLEG O10OTKOGTES:

o «ZvAhoyn» TG TAnpoopiag ¢ BEonc/Tonobesiog Tov KivnToh TEPUATIKOV

e [lapoyn ™c vanpesiog GOUE®VA LLE TIC TPOIYPAPES TTOL BETEL O 1010 0 ¥PNOTNG

DMz Emlarprise

Wicroeolt

I
I
i
|
. I
MapPoint |
Network [ :
Triangulation -~ |
Call |
Tower 1 |
i
I - SOAPHTTP ' 8
_ Eﬂl - S
- ' Intermet g
Cell : &
Towear 2 Wirslass Carmiar Natwork | MapF‘cint
Usar Mobile Phone [GFRS, 13RTT &lg) | Location
or other : Saryer

cellular device I
I

:' :' | ?

Call Global Mobile : e
Torwar 3 Location |

Centee | Application
: Server

I

2yua 1. H Aertovpyio tov LBS
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1.3. MéOodoi evromiouov 0éonc

Ot teyvoloyieg eviomopov g 0ong evog ypno €xovv peietn et deEodkd tao telgvTaio
xPOVIOL KOOOTL OpEVOC EMTPEMOVY TNV TOPOYYN] LANPECLOV BEoMC Kol apeTépov glval
eCOUPETIKA OMNUOVTIKES Y10 TNV TOPOYN VANPECIOV EKTOKTNG avAykng. Méypt onuepa £xovv
avartuyfel ko mpotabel apketéc pébBodor yoo v extiunon g 0éong TV KvnTodV
TEPUATIKOV, 01 omoieg av eEarpebel n mepintwon mov o xpnotg TPocsdlopilet xelpokivnta ™
Béon tov, tote pumopovv va ta&vounbodv oe dVO Katnyopieg, otov avto-gvromioud (self-
positioning) kot otov amopakpvouéVo gviomiopd (remote-positioning):

» Self-positioning: To KNt TEPUATIKO YPNOILOTOLEL GNUATO, UETAOIOOUEVO OO TIG
Kepaieg (o1 omoieg pmopel va etvan gite emiyeleg eite SopLEOPOL) Y10 VO VTTOAOYIGEL TN
0éon tov. 'Etol, 1 gouown Béon avtokabopiletor omd T GLOKELY] TOL ¥PNOTN
YPNOUOTOIOVTOS TO  HETAOOOUEVO, ONUATO Omd To Emiyeln 1 dOPLPOPIKA
avayvoplotikd onpato. Edikdtepa, 0 6EKTNG KAVEL KATAAANAES LETPNOELG ONUATOV
00 TOVG YEMYPOPIKA OLOVEUNUEVOVG TOUTOVS CNUATOV Kol YPNGULOTOLEL TIC
HETPNOELS aVTES Yo VoL KaBopicel tn BEon tov. Zuvenmg, o déktng "E€pel” mov givon
N 0éon Tov Ko pmopet va ypnoomoindel and Tic EQapUOYES Kot TIG VINPEGIEG OV
Ae1TovpYOHV GTNV KIVNTH GLGKELT] TOL YPNOTN OTMG Yo TNV TAONYNOT OXNUAT®V.

» Remote-positioning: Xe avty v mepintowon, 1 0éon kabopiletor otnv mhevpd
KEVIPIKAOV VITOAOYIGTMOV (SErvers) ypnoiomoldvtog To EKTEUTOUEVH CIUATA 0T TN
ovokevn Tov ypnotn. H Béon katomy eite ypnowonoteitar and tov Server ce €va
ocvotnpa evtomicoov Béomng, eite petadidetan micw o1 GVoKELN HECH oG LeBdOOL
HETAPOPAG OESOUEVAOV. XE QUTNV TNV TEPITTMOOT TO KIvNTO TEPUOTIKO UTOPE Vo
Bpebel pe ™ pérpnon twv onudTev Tov TaEWELOLY GE Kl Ond £vO, GUVOAO OEKTMV.
JUYKEKPIUEVO, Ol OEKTEG TOV UITOPOVV VO €YKATOGTAOOVV og pio 1| TEPIOCOTEPES
0éoelg petpodiv éva onpa TOv TPOEPYETOL amd TO aVTIKEILEVO Tov embupeiton va
TPocooplotel N 06on Tov. AVTEC Ol LETPNOELS TOV GNUATOV YPTCLOTOIOVVTOL Y10
va kafopicovv 10 UnKog n/Kot v Katebhvven TV padlo SUdPOU®Y Kol ETELTA M
0¢om 1oV KvNTov TEPUATIKOV VITOAOYILETOL OO TIC YEMUETPIKES OYECELS.
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1.3.1. Teyvoloyiec Self-positioning

Ot evémreg mov akolovBolv meptypdeovy Tig TOAVEG TEYVOAOYIEG TOV WUTOPOLV VO
XPNOUOTOMOOVV GE £val TETOL0 GLGTN LA

1.3.1.1. Aopvpopor (satellites)

Ta d0pLEOPIKA GLOGTAUOTO TAOYNONG TAPEYOLV YEO-YWOPIKO TPOcdlopiopd Béong e
TaykOGHo KdAvym. Avtiv v 7mepiodo VIAPYOLV JAPOPO TAYKOGHLN S0PLPOPIKA
OLOTAUOTO.  TAONYNONG 7OV  YPYOCLUOTOOVVTAL OTOV  OOTIKO TPOGOIopIoHd  Béong
ocoumepthappavopévon tov apepikdvicov US Navstar moykdcopiov cuetipuatog eViomicuon
(GPS), tov pwowkov Glonass, kot tov T'aAthaiov (Galileo) ¢ Evponaikng ‘Evoong. To
TAEOVEKTNLLOL TOV SOPLVPOPIKDOV GUCTNUATOV £ivar 6Tl 01 dEKTEG UTOPOVV Vo KaBopicovy 1o
YEQYPAPIKO TAATOC, TO YEWYPOAPIKO UNKOG, Kot TO VYog 6€ vav vynid Pabud axpifetoc.
Evtovtoig, n ypouur 6éag (Line Of Sight - LOS) amotteitot yio T Agttovpyio avtdv TV
cvotpdtev. AvTd 00NYEL G AVIKOVOTNTO, GTO Va ¥pNooronfodv avTd To GLGTHUATO
v éva ecTePIKO TEPIPariov 6mov 10 LOS gumodileton amd Toug Toi)oug Kot TG GTEYEC.

1.3.1.1.1 Hayxoouioc Ilpocdiopicuoc Oéonc (GPS)

To Global Positioning System - GPS oyedidotnke apyikd Yoo T0 VIOLPYEID Apvvag TV
HITA xo1 ovopdotnke "NAVSTAR GPS" (Navigation Signal Timing and Ranging Global
Positioning System), aAAd to televtaio xpdvia xpNoIHOTOoLEiTaL EVPEMS 6 OLO TOV KOGLO.
To cOoTpa £xEl TO EENG YOPAKTNPIOTIKA,

v' Eivor évo mMuokpiPée maykOGUI0 GUGTNUO EVIOMIGUOD Kol TAORYNONG Yo TG
vraifpleg epapuroyEs.

v To ovotnuo GPS anoteheitan and 24 dopvedpovg icwv omooctdoewv ot £EL
tpoyrokd emimeda 20.200 yAp emave amd ™ Y.

v' Eivor oyedioopévo katd této10 tpdémo dote dhot ot dopupopol vo. Ppickovial oe
KMomn 55° o¢ mpoc to eminedo Tov onuepvov, oe 60° peta&d Toug o vag and Tov
éALo oto eminedo G KAOe TPOYLAC.

v" H oxpifeia tov cvokevdv GPS Bedtidvetar cuveydc alhd £xovv axdpa e0pog 5-6
HETPO GTOV AVOLYTO YDPO.

v" M ovokevp GPS Sev pmopei va ypnowuoromdel yio évo ecwtepikd meptBdilov
eme1dn to LOS gumodiCertar.

v "Eyel anoderydei nog 4 | mepiocdtepotl 30pueopotl Tov Ppickovial 6E ONTIKY ETAQN
HE TO KWNTO TEPUATIKO EMOPKOLV YO VO TPOCOOPICOVV TIG YEWYPOUPIKES
CULVTETAYIEVES TOV Kol LAAIoTO Le TOAD KaAn akpifeta, tng TaEng 3-50m yia to 95%
0L YPOVOVL (Eynua 2).
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Distance

Distance

Distance ™

3PS Receiver

Zynua 2. GPS — Ontikn emoen TOLAGYIGTOV TEGGAP®V dOPVPOPMV Y10 TOV EVTIOTIGUO TOV
KLVNTOU TEPUOATIKOD

Extog and 1o dtwomukd tov tunua, 1o cvomue GPS araptieton ko and eniysio tpuiua
EAEYYOL LE €VaL EMOVOPOUEVO TUNIO ETIYEIOL EAEYYOV KOl TECCEPO U EMOVOPOUEVA KEVTPO
o€ 16ap1deg meployEs tov mAavit. Ta KEvTpa avTd TPayLaToTolovy EAEYYOVS OGOV apopd
TV TOYOTNTO, TO VYOUETPO KOl TNV EMAPKELL TOV S0PVPOP®V GE MNAEKTPIKN EVEPYELO.
[MopdAinia, yivovtor kot ot Omoleg O10pOMTIKES EVEPYELES OMOLTOVVTIOL KOl OPOPOVV TO
CUGTNHO YPOVOUETPNONG TV S0PLPOP®Y DOTE VO, ATOTPEMETOL 1] TOPOY AavOacuévev
TANPOPOPLOV GTOVS YPNOTES TOL GLOTNOTOG (ZxNpa 3).

O xvprotepog otafuog Paong eivor avtdc oto Colorado Springs twv HITA, o omoiog givat
péAota kol 0 povadlkdg mov Ppicketon 61N ENpd. AvorapPdaver Tov EAeyx0 NG CMOTNG
Aertovpyiog TOV EVATOUEWVAVTIOV TECCHP®V 6TaOUdV, KOOMG KOl TOV GUVTOVIGUO TOVC.
Inuetwvovtog ™ 0éon tov oTtabumdv avtdv Thve oe Evav TayKOoUo YApTn, Topatnpel
Kaveig 0Tl 1 d1dTan Tovg dev etvar Tuyaio, aALL akoAovBOVV o YpopUn TapGAANAY LE Ta
YE@YPOPIKA UNKT).
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1.3.1.1.2. Assisted-GPS

IMa va Bertiwdel n a&lomotio ko va pewbel o ypdvog amotdnwong Béong, éva acHpuaTo
diktvo mAnpogopiag pmopel va cvvdvaoctel pe tov Iaykodcuo npocsdopicud 0éong GPS,
yvootd og Assisted-GPS (A-GPS). To A-GPS ypnowonoteitoal mp®dTIOTO 6TOL KIVNTA
mAépaova. H pébodog A-GPS evioybetar and €va tpito @opéo Tapoyng LANPECIOV, OTMG
éva 01KTVLO KIVIITOV TNAEPOVAV, Yo va fondncel v Kivnty cuokevn pe v Kaboorynon
670 va. ovalnTHoEL TOV GLYKEKPEVO dopupdpo (Zxnua 4). Eriong, ta dedopéva amd v
{0100 TN GLGKELY] YPNGLOTOIOVVTOL Y10 VO EKTEAEGOVV TOVG VTOAOYIGUOVS TPOGIIOPIGHOV
0éong mov dAlwote pumopel va unv 0QeilovTol 6TV TEPLOPIGUEVT VTOAOYIGTIKY 1oyD. To A-
GPS eilvar ypriopo Otav pepikd dopveopikd onuato ivor advvato N un dwbéoipa. O
TOPYOC KUTTAP®V TAPEYEL TIG TANPOQOpPieg ot omoieg Ponbovv 1o déktn GPS (Eynua 5).
Koatd ) ypnowonoinon tov A-GPS, n axpifeia givor tomkd mepimov 10-20 pérpa oddd
voioTaTal TOPOUOIOVG EGOTEPIKOVS TEPLOPIGLLOVG LE TO avtdvopo GPS.
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Zyjpa 4: H Assisted-GPS pébodog
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2ynqua 5. H doun tov A-GPS
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1.3.1.1.3. Pseudolite GPS

Arbpopec puéBodot Exovv avamtuydet yio va vrepviknoovv v anaitnon LOS tov GPS. Mia
uébodog sivar pe v opydvmon «yedtikovy (pseudo-satellite) cvotnudrov mov ppodvro
T0VG SopvEOpovg GPS pe v anoctodn GPS - 6mwg ta onpota 610pBwong oto déktn péca
oto kmpo o¢ Pseudolite GPS (PL). Ta PLS &ival ovyvd HiKpOi TOUTOOEKTEG TOL
YPNOLOTOIOVVTOL Yo VO, dNUIOVPYNGOLV €vay Tomiko, entyelo otabud Paong GPS (Zymua
6). To edpog Tov onuatog kGbe moumodéktn e€aptdrar and T dabdécun ddvoun kdade
LOVASC.

Mdéhota €xer avamtuybel and to €Bvikd mavemommuokd GPS epyoastiplo g Zeovh
(National University GPS Lab of Seoul) évo ocVotnuo, pe to omoio emitvyydvetor o
evtomopog Béong kwvntod pe oxpifelo ekatootdv Yoo ovommuo GPS  somrtepikng
mAonynong. Avtd to cvotua £xetl Evav ypoévo oOykAong Katw and 0,1 devtepdienta, 10
omoio PonBd va avénbel n avtamodkpion yoo Evav Kivntd TEPUATIKO. AVTO TO GOoTNUO
ypnowonotel PL kot éva otabpd avapopdg yuo va Bondnoet éva kivntd oynua GPS og éva
ecTeEPKO mepPdAiov. Ta PLS éxouv pa otabepn BEomn kot xpnoomolovy €vo avTicTpopo
eopéa drapopkol edacong GPS yia va vroroyicovv ) Béon Tov kivntov yprotn. O ctabuog
avagopds emiong eivar kobopiopévog Kot petadidel to @opéa dopbwpévng edong oTo
Kivnto teppatikd. To cvomnua avtipetonilel dQopeg TPOKANGELS GLUTEPIAAUPAVOUEVOD
TV cofap®v AOdV TOV TOAAUTA®Y S100POUOY SIAG00NG KOl TMV OVGTNPOV OTUITCEDV
ovyypovicpov PL. H ypnowomoinon evog kévtpov PL Advel 1o mpofinpa cuyypovicpoo.
To npwtodTLTO Y€ EMTVYEL TO OTATIKO AdBOC Vo givart poig 0,14 ekatooTtd Kot TO SLVOKO
AaBoc va etvar 0,79 ekatooTd.

H yeopetpwn owpdpowon PLS eivar mold onuovtikn kot yivetol amopoitntn yu Tig
EPAPULOYEG €0MTEPIKOD Y®Pov. Akduo kit av to PLS Beltidvouv yevikd v axpifeia
TPocdopooy Béomg, ot ypNoteg mPEmEL Vo YVOPILOLV TIS OPVNTIKEG TTLYES TOVG.
[Mapadeiypatog xbpv, vdpyetl o mo cvvIoun amdotacn petasy pog PL kot tov déktn
xpnotav on' 6t pe évav dopvedpo GPS, katd tétolo tpémo dote omowadnmote AdON 6N
0éon g PL Ba érovv o onuoavtiky emidpacn oTig KOOOPIOUEVEG GULVIETAYUEVES TNG
kepaiag tov déktn. O Pabudc empponig e€aptdton and ™ yeoperpio petald tov PLS kot
oV Okt (M adbvarn yeoueTpion pmopel akoOUN Kol vo TPOKOAEGEL Lo WOIOHOpPio TN
Aon). EmmAéov, avtd to cvuomnua givol moAd OtKovopkd damavnpd Yo Vo EQOPUOCTEL
AOY® ™¢ amaitnong yio évav peydio opfuo PLs.
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1.3.1.2. RFID evernuozra

‘Eva. ovotnpa avayvapiong padtocvyvoritev (Radio Frequency Identification: RFID) éyeu
™V KavOTNTA Vo avoyveopilel GUYKEKPILEVO OVTIKEIPLEVO 1] TPOCMOTO, YPTCLOTOUDVTOG
padtokvpata. To RFID oot Asttovpyet pe tov €€ng 1pdmo:

Apyika, évag moumodékmng RF ocvyvomitov otéhver éva RF onuo oe évav
avapetaddt. O avapetaddmg avtdg Aéyetar RFID tag kot mepilopfdver Oieg Tic
YOPOKTNPIOTIKEG TANpoYopiec mov ypeldletan to RFID ocvomua ywo va tov
avayvopicel. O RFID tag eiodyst oto oo mov €lafe TIG YOPOKINPIOTIKEG TOL
TAnpoeopieg, Kol emavekméumel Tn véa ekdoy] tov RF onuotog mpog Tov
TOUTOOEKTN).

21 ovvéyxewn, o mOUTOdEKTNG TpomBel To onua oe pio povéda, 1 omoio Adystan
RFID reader. O RFID reader ene&epydletar ynelokd to ofpo Kot £I61 ATOKTA THY
yapaxtplotikny mAnpogopio tov RFID tag. Ou RFID readers ko tags emtkovavoidv
peta&h Toug acvppaTo, aKoALODVTIS £vo KOBOPIoUEVO TPOTOKOALD ETIKOIVOVIOG.

Ot povadeg RFID tag yopilovtor og 000 katnyopiec: otig mabntikéc (passive) kot oTig
evepynTikég (active).

Ta passive RFID tags £yovv onuavtikd TAEOVEKTAIATA, OTOE OTL AEITOVPYOHV YWOPIC
pmotopic, OLMG TO0 HEYIAO TOLG HEOVEKTNUO gival OTL TO €0POG AELITOLPYIOG TOVG
elval ToAD pikpo, ko kopaivetor and 1 og 2 m.

Avtibeto, ta active RFID tags Asttovpyovv oe moAd peyoldtepo €0pog, T0 0moio
pmopel va givor Kot 0eKAdEg HETPOA, OUW®G YPNOLUOTOOVY UTaTopia, 1 omoio £xet
TEPLOPIOUEVT dtapKeELlo LoNC.
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Ta passive RFID cvotfiuota cuvifog ypnoonoodv tig e€ng umavieg ocvyvotitov: LF
(125 kHz), HF (13.56MHz), UHF (433 , 868-915 MHz), kot pkpoKvpaTikKEG GLYVOTNTEG
(245 GHz, 5.8 GHz). Ot pndvteg ovyvotiT®V 7oL Ypnoomoovy ta active RFID

CLOGTAUOTO EIVaL OOIEG e AVTEG TV Passive, ektog amd Tig LF ko HF pmdvreg.

Passive RFID Active RFID
o H evépyern petapépeton amd Ecotepikd otov
IR BT tov RFID reader péoo RF VOLETOS6T
Mrotapia O Nt
AwBgopotnta ™G Loy0g Movo péca 6o nedio Tov Sovégeia
TOV OVOPETAOOTY RFID reader
Amnaitnon Yo w6yv
oNpatog amo Tov reader IToAd vymAn [ToAD younin
GTOV OVOUETOOOTN
AW OeoINOTNTA 161G
ON1LOTOS 0O TOV [ToAV yopunin Yynin
avVOpETHOOTYN oToV reader
. , Xopunio N woAd yopmAd Meydlo
AU S (3m 1 ko Ayotepo) (100m 1 mep1o60TEPO)

IxavoTnTae TOL MoON TP

Ikoavotta va defadet ko
VO LETAPEPEL TIG TILEG LOVO
TOV aenTHpP OTAV O
avopUETAOOTNG Aettovpyet
LOY® NG 1oy0G Tov reader

IkavotnTo va deiyvetl Kot va.
amofnKevEL GLVEYDG TOL
dedopéva mov Aappavet

(nuepopmvia / dpat)

AmoOnkevon dedopévmv

Mikpog amodnkevtikdg
YDPOGS Yo
SwPacua/eyypaen (128
Bytes)

Meydrog amoOnkevTiKog
YOPOG Y10l
ddPaocua/eyypaon (128KB)
pe €&vmvn avalntnon
dedopévmv Kot duvaTdtnTa

mpocPaong ota dedopéva

Iivaxas 1. Xapaktmpiotikd tov Passive kot Active RFID tags

"Eva moAd yvootd chotpa evtomicpov Béong, to onoio ypnotpomotel v RFID teyvoloyia,
etvar to SpotON. To SpotON cvomua ypnowonolel Evav cuvadpolotikd adyopdpo mov
Baciletar otv avdivon RSS tudv, yioo va evtomicel éva ovVTIKEILEVO GTOV TPLGOAGTATO
(3-D) yodpo. H tomoloyio. evog SpotON dSiktdov dev Pacileton og kamolo KEVTIPIKY
dwayeipion, oALA ot dopikég povadeg tov diktvov emkowvovovy ue Ad Hoc tpomo. Ot
dopIKéG Hovadeg Asttovpyolv cav aisOntipec mov cuvepydlovror peta&d tovg Yoo va
evtomicovv T 0éom evog avtikelwévov. Ot RSS tyéc tov onudtov mov Aaufdavovv ta
SpotON tags ypnoiponolovvTal e KATAAANAO TPOTO MGTE VO VTOAOYIGTOVV Ol OMOGTAGELS
ueta&y Tov tags. H accuracy kot n precision evog cuotiuatog umwopovv vo, fedtiwbodv, av
EKUETOAAEVTEL e GOOTO TPOTO 1M TVKVOTNTA TV tags Kot 11 CLGYETION TOV TOAAATADV
LETPNCEMV.

‘Eva dAAo chotnua eviomopoy 0€omg £0mMTEPIKOD YDPOL TOV YPNCULOTOLEL EVEPYNTIKT
(active) RFID tegvoroyia eivar to LANDMARC. To ovomqua avtd cvvnbiletor va
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Aertovpyel ota 308 MHz. Mia wwéa mov eiodyet éva LANDMARC cHotnua, eivon n avénon
™¢ axpipelog (accuracy) ywpig v tomobéton enmAéov readers, aAld pe v tomobétnon
emmpdobeTmv etiketdv avapopdc (reference tags) mov agpopovv kabopicuéveg Béoelc oto
xdpo. Ta reference tags Bonbovv oy Babuovounon (calibration) tov ydpov, kot Tailovv
10 pOAO TV onueimv avagopdg (reference points) oto ovotnua. To LANDMARC cootnua
ypnowonotel tig RSS petpnoeig peta&d tag ko readers. O adyopifuoc mov epappolet Eva
LANDMARC cbYotuo yia va evtormioest pion 0éon eivar o KNN (k-Nearest-Neighbor). "Eyet
dwmotwbel 6T | amdotaon cpdipatog o éva LANDMARC cvomuoa givor epimov 1 m
o€ m060oTo 50%, VD 01 LEYIOTEG AMOGTACELS COAALOTOC glval pkpATEPES ad 2 M.

1.3.1.3. Koweioeldéc Jiktvo emikovaviac

Kvuyeloedég diktvo emkovoviog eivarl éva cOGTNUO TOL EXTPENEL GTA KVNTA TNAEQ®VA
VO EMKOWVOVOLV T0 €va Ue TO OAAO. AVTO TO GUGTNHO YPNOLULOTOLEL TOVG HEYOAOLG
KOWEAMTOVG TUPYOVLS Yol VO GLUVOEGEL ACVPUATO TIS KVNTES oLokevés. To €bpog twv
KOWYELOEW DV SIKTO®V EMKOWVOVING E0PTATAL AO TNV TLKVOTNTO TOV HEYGA®V KTNpimV,
TOV OEVIpOV Kol GAA®V mlavev mapepnodicewv. To HEYIOTO €0pOg Yo Evav KOYEAWTO
wOpyo elvar 35 YIMOUETPO GE WO OVOIKTY] OYPOTIKY TEPLoyn. Avty n pébodog eivar o
Baocwr teyvikn mov ypnowonotei to Cell-1D, oamokaAobpevn emiong Kot ™G KLWEAN
npoérevong (Cell of Origin), ywo va mapéyet Tig vanpeoieg BEoNC Yo Tovg YPHOTES KIVNTOV
mMAEPOVOV. Avti 1 pébodog Paciletor oty KavdTTA TOL dIKTVOV VO VITOAOYIlEL TN BEom
eVOG KIVINITOU TNAEPOVOL HE TNV AVAYVAOPICT] TOV KLYEAWMTOD TOPYOL OV 1 GLOKELM
YPNOOTOLEL 68 Evay GLYKEKPIUEVO ¥povo (Zynuo 7). To TAEOVEKTNUO OVTAG TNG TEXVIKNG
elvat M mwovToyoD TOPOVoH SlOVOUY, 1) EVKOAN €QOPUOYN TOL Kol TO YEYOVOS OTL OA. TOL
Kivntd Aépova v vrootnpilovv. H axpifeia avtig g teyvikng eivar moAd pkpn
eEatiog TOV YEYOVOTOC OTL Ol KLWEAMTOL TUPYOL UITOPOVV vo. vootnpifovv gvpog 35
YMOUETPOV 1] Kol TEPIGGOTEPO. XTO AOTIKA TepBdAlovia, ot Kuyelwtol mHpyol
SLOVELOVTOL TTLO TUKVEL.

Q00D

\/
£

OO

Zynua 1. Koyehoedég dikTvo emkovaviog
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1.3.1.4. Wi-Fi

To Wireless Fidelity (Wi-Fi) eivar 10 koo mopovouo yio to. IEEE 802.11 wpétona. H
acvppatn obvoeor Bewpeitar MG 1 TAEOV SLOOEOOUEVT Kol EMKPATOVGO GTNV KAOUEPIVT|
Com. Kdabe acOppatog dpoporoyntng petadidel éva onuo 1o omoio Aapupdvetar amd Tig
GLUGKEVEG 6€ TN TN TEPLoyn. Ol AoVPUATES GLGKEVEG £XOVV TNV IKAVOTNTO VO, LETPT|COVV
™V 1ox0 aVTOL TOV CNUATOG. AVLTA 1M oYLG HETATPENETOL o€ Evav aplOpd, yvmotd g
deikng Aoppavopevng woyvog onudtwv (RSSI). H ovokevn evog ypnotn umopel va
avyvevoel To RSSI kot ) MAC d1evfuven molamkdv dpopoloyntdv cuyypoveg (Zynuo
8).

To RSSI givan adtdotato PETPO MOV ¥PNCUOTOLEITOL OO TOL GUGTILOTO Y10l VO GLYKPIVEL
™mv wox0 TV onudtov omd To moAlamAd onueion mpoécoPaocng. Asv VEAPYEL Kopio
tomorompuévn petotpony| peta&h RSSI kat g mpoypotikng Aappavopevng 1oyvog onuitov
(RSS). TToAlol kataokeLOGTEG £OVV TO GYESWO. METATPOTNG TOLC. Ta onuaviikdtepa
YOPOUKTNPLOTIKA TOV TPOKVTLTOVV amtd TN petatpomnt) Tov RSSI oe RSS eivan o1 péyioteg ko
eMdyoteg Tipég RSSI (adibotatol aképatot apbpot), ot péytoteg kot ehdytoteg Tyég RSS
OV UmopovV va avtimpocwnevfodv (dBm) kot n avdivon g petatponng (tiuq oe dBm
oV ovTImpoomneELETaL omd o povado RSSI). O wivaxog 2 mepropPdver avtég Tig
TOGOTNTES Y10 TOVS KOWVOUG KOTOAGKEVAGTEC.

Kataokevaotig | RSSI Min RSSI Max RSS Min RSS Max Resolution
Atheros 0 60 -95dBm -35dBm 1dBm
Symbol 0 31 -100dBm -50dBm 10dBm

Cisco 0 100 -113dBm -10dBm 1dBm

IHivakag 2. Kowég petatponég RSSI oe RSS

Ot Wi-Fi ovokevég 0mmg ot gopntol vmoroylotég kot ta €vmve kivntd (Smartphones)
YOPOKTNPIOTIKE EKTELODV QUTNV TNV UETOTPOTNY TPOKEUEVOL VO TAPEYOVY OQLTOUOTA TIG
TANPOPOPIES 1GYVOG GNLLOTOG OTIS EPOPUOYES TTOL TPEXOVV 61N cLGokKeELY|. 'Eva mAgovéktnua
tov Wi-Fi givon 011 ta acOppoarta diktvo givar Toykdopie. Ymapyovv e ToAVTANOVGHIKES
TEPLOYES Kot dtadidovtar cuvexdg eEmtepikd. Avtd npokoadel ta Wi-Fi cuotmiuata va £xovv

YOUNAOTEPO KOGTOG EPAPLLOYTS.

IHow WiFi Phones Work

1

Wireless

Analog

| Public

./ Switched
Telephone
Network

Compute—v VolP
Phone, or Wireless
Router,/WiFi Phone

Zyjpa 8. Wi-Fi
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1.3.1.5. Bluetooth

To Bluetooth eivar acOppoatn pnéBodog emkovmviog Tov YPNGIUOTOLEITOL 00 dVO CLGKEVES
yo. kovtivég amootdoelc. To Bluetooth viobetnOnke and v IEEE w¢ npdtumo 802.15 yio
WPAN «ou givon apopoto pe to Wi-Fi. H péyiotn amdotaon ya v emkowvavio Bluetooth
etvar p€ypt 100 pétpa yro v katnyopio 1. Ot cvoKeVEG LmopovV vo 6TeEilovV dedouéva Le
pvOud 3Mb/s Kot 1 epapproyn Tovg eivar WaitePa aKPPT.

1.3.1.6. YaépvOpec (Infrared)

H vrépuBpn acvpuatn dwtowon (Infrared) frav pia mpotondpo teyvoroyior 6tov Topén
TOV E€0MTEPIKOV TPOGOIOPIGHOy 0Béong. QoT1060, OLTO TO GUOTNUA EYEL AVIUETOTICEL
dpopa ovoddn mpoPAnuata. H apykr mpodkAnon elvar to meplopiopévo €0pog €vog
dwrtoov IR. Emiong, m vmépubpn dev €xet kapio péBodo yio v mopoyn LANPECLOV
dedopévmv dktvmong. Mia mpdwpn epappoyn piag texvikng IR elvar to evepyd cvomua
dwakprrikov (Active Badge System). Avtd eivar €va paxpvd GOGTNHO. EVIOTIGUOD GTO
omoio n B€om evog atopov kabopiletor amd To povadikd onua IR mov ekméunetan kdbe déka
devteporenta. To onpato Aappdvovtal amd Tovg achntpeg mov eivar tomobetnpévol e
dwapopeg Béoelg péco oe €va KINPLO Kot To HETASOOLV o€ €va KEVIPIKO GUGTNUA
dwyeiprong Béonc. H axpifela mov emtouyydvetar and avtd 1o choTa elvar apKeTtd vynin
oT0 €6TEPIKA TEPIPAIAoVT. Opme, T0 cHOTNHA TAGYEL AT SIAPOPOVS TEPLOPIGLOVG OTWS
TO KOOTOG EYKATOCTAGE®V a1oONTNpOV AOY® TOV TEPLOPIGUEVOL €0povg Tov IR, T0 KOGTOG
cuvInpNoNG, Kot 1 evoucincio Tov 06Kt 6TO P®G TOL ALV, TO omoio eppaviletal cuyva
ota dmudrtia pe To Tapdopa.

TARGET 1 | TARGET 2
> S
D, D
/ : . ' A
] IRLED, - o L. - . ()
MR o — (P

2ynua 9. H pébodog twv vrepifpav
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1.3.1.7. Ultra Wide Band

Mo ta eoupetikd-evpeiog Covng onuata (UWB) mov ypnoyomolovvior yuo. TOvV
TPOGOOPIoUO BEomG, TO EVOLPEPOV glvarl cuVEXDS OLEAVOUEVO, YEYOVOS TIOV OPEIAETOL
OTNV KAVOTNTA TOVG VO TOPEYOLV HE OKPIPE EKOTOCTOV TANPOPOPIES TPOGIOPIGHOD
0éonc. Ta mieovektuata tov UWB mepthapfdavouy tn yaunin mokvotnta 1ox0og Kot 10
peyoAvtepo gvupog (dvng, to omoio av&dver tnv aflomiotio. H ypnon poag evpeiog
ovyvotTog otoryeimv avéavel v mbavotnta 6Tt £va onpo Bo TANcldoel Eva epmod10, TOV
TPOcPEPEL LYNAOTEPN avaivor. Emiong, 1o ovomuo vrdkettar ot Ayodtepn mopépupoon
amd GAAEG PaOIOGLYVOTNTEG TOL EIVOL GE YPTOT CTNV TEPLOYN.

H ¢von tov ofjpuatog UWB emtpénel otnv mpocéyyion ypovikng Kabvotépnong va TapEyet
VYNAOTEPN akpifela amd TV 160 ONUOTOS 1 TIG KATELOLVTIKEG TPOGEYYIoELS EMEWN N
axkpipeta ¢ xpovikng Kabvuotépnong Tov TPocdlopiool BEong etvar avTioTPOPMS avaAoyN
TPOG TO OMOTEAEGLOTIKO €0POC {OVNG TV oNUATOV. AVTO TAPOLGIALETOL GTOVE TVTOVS TOV
dtvovron katotépm. H axpifeia g pérpnong g dvvaung onpdtov sivar Baciopévn ce
Cramér-Rao Lower Bound (CRLB) yia t1¢ ektiunoelg andotaons og eENG:

«/Var(d) >In10G4 4
10

n,

Ytov tOmo, 10 \/Var(d) glvon 1 akpifeta g oyvg onpatoc, to d eivan | amdéoToon pHeta&y
TV dVo KOpPwv, To Ny givar o Tapdyovtag andAisiog dtadpoung (path 10ss),_to ash eivor
TUTIKY AOKAIOT NG Tuyxoiag HeTaPAnTig tomov Gauss pe pNdEVIKY] UECT TN 7OV
akolovBel  AOyopIOUOKOVOVIKY]  KOTOVOUN KOl  OVTITPOCMOTEVEL TNV  EMOPOCT]  TOL
(QOVOLLEVOL TG oKiooNG 6TO diavAO.

O 10mo¢ ywo ™V akpifela TOV HETPNOEMV XPOVIKNG KOBLGTEPNONG WG LOVIG TopEiog-
dwadpounc pe mpocheto Aevkd ykoaovoolavo BopvPo (Additive White Gaussian Noise -
AWGN) deiyver 6Tt 1 akpifela e€aptdtor dpeco amd 1O AMOTEAEGUATIKO €0pog Cmdvng
onpoatog B tov petadddpevov orjuatog UWB, dniaon:

[ ) c
Var(d) > —2\/5 ’_SNR,B

Ytov TOmo, TO \fVar(d) giva m axpifela 100G GNUATOG, TO C givor 1 TAYVLTNTO TOV EMTOC,
10 SNR &ivar onpatobopufikdc Adyog kot 10 S eivor to amotedeopotikd (1 péom
tetpayovikn pila) evpog Cdvng onuatog. To owKovopikd KOGTOC TNG EQUPUOYNG
nephapPavel éva wavoromtiko diktvo otabumv UWB mpokeipévon vo ektedesBovv ot
TEYVIKEG TPOGOLOPIGLOV BEaMC.
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Zyiua 10. H Ultra Wide Band puébodog

1.3.1.8. Zv¥vown twv Self-positioning zeyvoloyidy

210V aUECOG KATOTEP® EREaVICOpEVO TivaKa cuvoyilovtat Ta OTIKA Kot opynTiKa TG
Kd0e teyvoroyiag :
Self-positioning ApvTiKa
Métpia vaifpio
axpifeia

Meydin
dwbeouoTnTa

e EAdyiotn ecotepikn
axpifelo

o YynAn e00TtEPIKN Kot
vraifpla axpifela
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Passive Passive

¢ Ae ¢ XopnAo M
yperaleran TOAD YOUNAO
protopio €0pog
EMKOVOVIOG
(3m 7 ko

MydtepO)

¢ Mikpog
amoOnNKeLTIKOG
XDPOg

[dwaitepa avaxpipng oe
£0MTEPIKO KoL LITAOPLO

XDPO

Evxoia 6100éc110¢

ot TEPLECOTEPOL
KTnpo

e Eldyoto kdoTOG

EPAPUOYNG

Métpio bpog

Xopunio evpog
Meydro k6GT0G
EQAPUOYTG

o  Meydn axpifeia

Meydio k66TOG
EQOPLOYNG

e Ag ypnoyomoteiton
GLYVa

Iivaxag 3. Octikd kar apvntikd tov Self-positioning teyvoloyidv
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1.3.2. Mé0odor Remote-positioning

Ta anoteleopatikdtepo cvoTiprota BEong eival ekeiva mov Pacilovtal 6Tig pAdlo TEXVIKEG
Béoeic (radio location techniques) ta omoio. EKUETOAAEDOVTIOL TIG UETPNOEIC TOV PUOIKMV
TOGOTNTMOV GYETIKA UE TO pAd1o onpata oL Ta&ldevovy peta&h Tov Kvntoh TEPUATIKOD KOt
EVOG GLVOLOV TOUTOOEKTMV TV omoimv 1 Béon eivon yvootn, m.y. otabudc Paong (BSS),
dopupopot mhonynone. Ot peTpNoElg TV PAdI0 ONUATOV YOPOKTNPIOTIKG &lvar 1
AopPavopevn oyvg onuatog (RSS), n Cell of Origin, n yovia apiénc (Angle of Arrival-
AOA), o ypovog api&ng (Time of Arrival-TOA), kot n xpovikn dtapopd apiEng (Time
Difference of Arrival-TDOA). ITwo npoécata, ot padio arydpiBuor Oéone Paciloviav oe
EVOV GUVOLOGHO TOV AVOTEP® TEXVIKMV. TEToteg VPPOKEG TEYVIKES €YYLMOVTOL Uidt VYNAY
axpipeta B€ong, ot omoiec ¥PNOYLOTOIOVVTOL OAO KOl TEPIGGOTEPO Y10 EPAPHOYES ACPUAELNG
KOl yloo moyviol Kwntov thiepovov. Mdiotoa, ot vPpdikéc texvoroyieg OTMG
napovotdletal kot 610 Zynua 11 amotelodv TV 100VIKOTEPT TEPITTMO™N Y10 EVIOMIGUO
0éong oe ecwTEPIKO YDPO.

Hybrid

Handset

Improving
Accuracy
Network

Rural Suburban Urban Indoor

2ynua 11. Axpifero pefddmv vtomioon KvnTon TEPUATIKOD

1.3.2.1. MéBodoc avayvarpionc tavtotntac kowéinc (COO)

H Cell-ID pébodoc amotelel Pacikn TexvIKY mapoyNe LVINPESIOV Kot epapuoymv Béonc. H
puébodog otnpiletonr 610 yeyovdg OTL TOL KIVITA OikTLa, UTOPOVV VA TPOGOOPIcOVY KOTA
npocéyylon B€on €vOg KVNTOL TNAEPOVOL LE TN YVOON 7Ol KLWEAN 1 GLOKELN
ypnoomolel oe pion dedopévn otiyun. H minpogopia mov ypnowomoteitar eivon 1
naykoouio tavtotnta g koyéing (CGl-cell global identity), n omoio givar povadikn
TayKooumg kol yopoaktnpiler v KoyéAn. Xt ocvvéyeln mapotiBevtal TEPIANTTIKG TO
KUPLOTEPA YOPAKTNPIOTIKA TNG YVOPIGUOTOL.
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e  KaBopileton n koyéAn mov e§umnpetel TO KIVITO TEPUOTIKO Kol YPNGLLOTOI0VVTAL Ol
YE@YPOUPIKES GULVIETAYUEVEG TOL OTAOUODG PAONC 1| TOL KEVIPOL TNG TEPLOYNG
KAALYNMG TNG CLYKEKPLUEVIC KOWEANG MG Ui EKTiUN o TG B€omg ToL KivnToD.

e O mAnpogopieg yia v avtiotoiyion tov CGl pe to yeoypapud TAATOS Kot UKog
10V otafpov Paong Ppickovtal amobdnkevpéveg ot Paon dedOUEVOY TOV SIKTVOV

e To onpavtikdtepo dQehog TG Te)voroyiag ivar 0Tt eivor NON 6€ ¥p1oN GNUEPA KoL
umopei va vroopyel and O6la To Kivntd THALP®VA.

e H axpifeio g peboddov sivar apketd younin kot e&optdtol amd TV aKTiva TG
KOWYEANG, M omoia Kupaiveral omd 50m mepinov Yo E6MTEPIKOVG YDPOoVg Emg 30km
Y0 OYPOTIKEG TEPLOYES, OMOTE £VOL GPAALN GTO TPOGOIOPIGUO TG Béong petd omd
uepkd yruopetpa (km) dev Ba eivon omodextd. I'evikd, n axpifela givar vynAdTepn
OTIG TUKVOKOTOIKNUEVEG TEPLOYES (OOTIKEG) KO YOUNAMVEL TOAD GTO. OLyPOTIKGL
nepiPdrrovta. H akpifela pmopel va Pehtiotonombei pe m ypnon koatevboviikdv
KEPALADV, LE TNV AVENCT] TG TLKVOTNTAG TOV oTabudv BAong, Le TV aAloyn TG
yeouetpiog TV Koyeldv kabdc ko ) peimon tov peyébovg tovg (microcells,
picocells).
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Zyjpa 12. Cell of Origin
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1.3.2.2. MéBodoc tnc yoviac apicnc (Angle of Arrival-AOA)

H yovia dpiénc (AOA) eivar péBodog mov ypnoiponolel Tovg Torlomlovg otaduots Bacemv
YL va. Tpoceyyicet Tn 0€om Tov ¥pNoTN. TE VTN TN TELVIKY YPElovTal TOLAGYIGTOV S0
otafpol faong yvootdv BEcEwV Kol TPOGAVATOAMGHOV 01 0Toiol TPEMEL v, KaBopicovv
yovia pe v oroia o onpa £ebace oto ypnotn. H yovia kabopiletar pe v 0dnynon pHog
KaTeELOVVTIKNG Kepalag HEYPL T HEYIOT oYL CNUATOC I OTaV aviyvevbel coupmvio dong.
Kd&Be pétpnon mapdyet o gubeia ypoppn €161 av to Kivntod ThAEPVO dev givol Tdve otnv
evbeia ypapun tov 6vo otabumv Paong tote n 6o kabopileton amd ™ dotoun TOV dVO
evbeldv ot Béom mov Ppicketar to Kivntd MALpwvo (Zyxnua 13 kot 14). Edv o ypnotg ko
ol otofpoi Phoewv dev elval cuverinedol TOTE AMOITOVVIOL TPIOOLACTATES KOTEVOVVTIKEG
kepaieg. H ypron mepiocodtepmv otabuov PBdcewv amd avtd mov omorteitor, umopei vo
Bedtiwoer kotd moAA v okpifeia (Zynua 15). H axpifeia tov OAOVL GLOTAROTOC
eCaptator amd T Suddoon onuatov, TV axkpifelo TOV KATELOLVTIKOV KEPULDY OV
YPNOLLOTOLOVVTOL KOL TV ATOGTACT] TG GVOKELNG OO TIC KEPULEC.

Zynqua 13. Angle of Arrival Zyua 14. H AOA pébodog

H \l/ - H
J ’; 4

2yua 15. H AOA pébodog
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1.3.2.3. Xpovikn kaOvotépnon

Agdopévov 0Tt TO. MAEKTpOpOyvTIKG KOpota tafdevovv pe pioe otabepn toydTnTo
(ToyuNTa TOL EMTOC) 6TO KEVH, N amdoTaon HeTAly 0Vo onueiov Umopel va LVITOAOYIoTEL
e0koAa pe TN pETpnom tov ypdévov kabvotépnong evog pdodlo kKOHHTOC Tov S1addONKeE
petoEy Touvg. Avt M péBodog elvar KOTAAANAN Yoo SOPLEOPIKE GLOTALOTO KO
YPNOWOTOIEITOL  TOYKOGUI®MG omd  avutd. Ymdpyovv oS00 tOmOL pHeBOd®V  YPOVIKNG
Kabvotépnong: AmdAvtoc cvyypovioudc (Absolute Timing) 1 ypovog aeiénc (Time of
Arrival - TOA) kot drapopikdsg ypovog apiEng (Time Difference of Arrival - TDOA) q
vrepPorkn teyvikn (Hyperbolic Technique).

1.3.2.4. MéBodoc Tov ypovov apiéne (Time of Arrival-TOA)

Me ) pébodo avtr ypnoipomoteitar o popem triangulation mpokepévov va mpocdiopiodei
n 0éon tov yprom. Ilepartépw, Yo va exteleotel to triangulation, Bo wpénel mpmdTa vo
&yovv mpokabopiodei o1 Bécelg TV TpLdV otabumv Baong (Zynua 16). Ewdwodtepa:

% Ze éva oLYYPOVO GUGTNIO, Ol TANPOPOPIES TPOGIIOPIGHOD BEGNG TPoEpyovTaL 0md
TOV amOALTO YPOVO €VOG KLUOTOG oV Ypeldletor yio va taldéyel petald evog
TOUTOV Kot €vOg OEKTN 1M Kol avTioTtpoea. Avtd vrovoel 0Tt 0 dEKTNG EEpeL TOV

aKpiPn xpovo g HETASOOTG.

% Xe éva aclyypovo cOoTNUM, GV 1| TPOGEYYlon ypeldletarl T pétpnon tov round-
trip ypovov evOg GNOTOG HETAGIOOUEVOD OO [0 TYT G VOV TPOOPIGHO KOl GTN
CUVEXELN EMOTPEPEL TG GTNV TNYN UE ATOTEAEGHA VO O1VEL TN pLovadpoun HETPMoN
€15 OmAOVV.

» H oaxpifelo g teyvikng e€optdtor and ta Adon kabvotépnong diddoong (propagation
delay) kot and v axpifela tov peTpce®v ¥pOVov.

YUVENMG, M ATOCTACT, OmO TOV KIvNTO TEPUATIKO TPOG HOVAdOL WETPMOoMG €lvor dueca
avdioyn mpog 1o xpovo duadoons. e va vrapéetr d16d1doTaTo TPOsIOPIGHOG BEong, ot
TOA perpnoetg, 66ov a@opd to oNUaTa, TPEREL Vo Yivovion omd TovAdylotov Tpio onpeio
avagopds, Omwg eaiverar 6to Zynua 16. o ta cvotuata faong, o LovOdpopog ¥pOvog
dladooNg HeTpLétal, Omwg Kot 1 amdoTaon HETOED TG LOVAdAG LETPNONS KOl TOV TOUTOV.
I'evikd, ypnowonowwvtoag 1t péBodo TOA egppaviCovror Vo mpoPAnuata  oto
aroteréopata. Kot' apydg, O6Aot or moumol kol OEKTEC OTO CLOTNUO TPEMEL VA
oLYYPOVIGTOVV aKkpPidg. Aghtepov, To timestamp npémetl va mepvaet pali pe petaddOUEVO
onNua £T61 MOTE 1 LOVASOL LETPTONG VO OLKPIVEL TNV ATOGTACT] TOL TO O EXEL TASIOEYEL.
H TOA pmopei va petpnbel ypnotponotdvtog SopopeTikés TeXVIKEG onpotog ommg direct
sequence spread-spectrum (DSSS) 1 ultra wide band (UWB) petpnioeis.

XPpNOWOTOIEITOL U0l ATAT] TPOGEYYION TNG YEOUETPIKNG UEOOJO Y10 TOV VTOAOYIGUO T®V
onueiov datopng twv KokAwv TOA. H 0éon and 10 6td)0 umopet eniong vo vToAoyIoTEL e
N 1EB0OO EAOYICTMV TETPUYDOVOV LG LN YPOUMKNS GLVAPTNONG KOGTOVS, AV vItotedel 0T
10 Kwntd teppatikd Ppioketar otn 6éon (Xo, Yo), petadioel £vo ofjua oto ypovo tg, ov N
otafuoi Bdong tomoBetnuévorl otic Béoeig (X1, Y1), (X2, Y2 ), ..., (XN, YN) AopBdvouv to
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onua oto xpovo ty , tr, . . ., In. Zav pé€tpo amddoons, 1 GLVAPTNON KOGTOVG UTOPEL val
StapopemBel og e€ng:

FO0= Y8709

Omov 0 umopet vo emdeytel 1o vo omekovicel TV a&lomioTio Tov 6NHaTog AAUPAvovVTog T
uovada pétpnong i, kau fi(X) diveton og e€nc:

(%) =C(t, —t) = (X, = X)* = (Y, =Y’

6mov C eivar M ToydTTA TOL EMOTOG, Kot X = (X, Y, t). Avtq 1 ovvaptnon eiva
dapopemuévn yo kabe povada pétpnone, i =1, ..., N, kot fi(X) Bo pmopodoe vo yivetan
UNdév e TV KatdAAnAn emloyn tov X, Y, kot t. H ektypopevn 8éon kabopiletor pe v
ghaylotonoinon tg ovvapmmong F(X). Ymapyovv dAlor aAyopiBuor Poociopévor oty
teyvik] TOA vyl cLGTAUATO TPOGOOPIGHOL ECMOTEPIKNG OE0oMNG OMWG 0 KOVTIVOTEPOG
yeitovag (Closest-Neighbor - CN) kot veérowrn otdduon (residual weighting - RWGH). O
alyopOpog CN voroyilel T B€om tov xpnot wg Béon otabuov Baong i onueio avaeopag
10 omoio Ppioketor Mo Kovid oe eketvo tov ypnotn. O arydpBpog RWGH pmopel Paocikd
va mopatnpnfet g popen weighted least-squares olyopiBuov. Eivar katdAinio yuo
nepTOoelS 6Tig omoieg epgaviCerar LOS, Non-LOS kar piktd LOS/NLOS.

distance from
beacon B to
location

distance from
beacon A to
location

Zynpa 16. Time of Arrival
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1.3.2.5. MéBodoc tnc drapopdc tov ¥ypovov apicnc (Time
Difference of Arrival-TDOA)

‘Eva ktvntd TAépmvo pmopel va «akoOoEL To GLOTO TOV HETASIOOVTOL TOVTOYPOVA Ol
dapopovg otafovg PAcNS Kol Vo LETPNOEL TN YPOVIKN Oapopd peta&y kdbe Cevyaplod
apiéewv. Eqv og éva diodidotato cvotmnua o ypouun (oypagiletor evdvovtog OAa ta
onueia mov £yovv TV 1d1a ypovikn dapopd, uia veepPorr Oa oyedwotel (Zyfuo 17). H
dwtoun TtV vrepPfolkmdv yeoueTpik®v TOmV Ba kabopicer Tt O0éon TOL KvnTOV
ocvotiuatog (Zynua 18).

estimate from
TDOA between
A and B

estimate from
TDOA between
Band C

Zynpa 17. H pébodog Time Difference of Arrival

Me ™ pébodo TDOA, kéBe pétpnon xobopiletor pe po KoumOAN oty omoic 10 Kvnto
mAEpmvo Ba mpénel va Bpedel. Eotw (Xa, Ya) kat (Xg, Yg) 01 YvooTég BE0€1C TV 6TOOUOV
Bacewv A kot B kat éotm Atag 10 TDOA. H 6éom (X, Yc) urmopel va kabopiotel amo :

\il(XA_Xc)2 _(YA_Yc)z —CAt,, :\/(XB _Xc)2 —(Yg _Yc)2

Avo M 1peig perprioelg TDOA amoutodvtor yu to coen mpoodopiopd 0éong. ‘Eva
onuoavtikd (o yw ta cvotuotae TDOA elvar 1 avaykn va vrapovv pepikd péoa
oLYYXPOVIGLOV TeV otobudv Bdong. To onua mov petadideton omd to Kvntd THALpmvo,

41



noporopupdvetor and didpopovg otabuovg Pacewv kol mpEmEL v LIAPEEL oL YVOOTN
YPOVIKN GYECT UETOED TMV POAOYUDY TMV OEKTMV.

RTT Circle

Node-B -(a)

Estimated
Location

Node-B -{c) Region

O-TDOA
Hyperboloid

Node-B -(b)

2yjua 18. H TDOA teyvikn

1.3.2.6. Ioyic AauPavouevov aijuatroc (RSS)

O mpoavapepbeiceg péBodol mapovcsidlovv optopéva petovektnuoto. o ta ecoTepkd
nepPaiiovta, eivor dvokoro vao Ppebei éva kaval pe otk emapn (LOS) peta&d tov
mouov kot Tov 0éktn. H pddio duadoon oe tétown mepiBdAiovra Ba émacye omd v
enidpacn moAlAmAGDV Owdpopmdv. O ypdvog Ko M yovie &voc onuatog aeiEng Oa
emnpealotav amd TV eTidPOCT TOV TOAAATAGV O100POU®Y, Kol KOTd cuvEneln 1 axpifela
™G ekTinopevng Béong 6o pmopovcoe va peiwbel. Mio pébodog mov Ba pmopovoe va
extiunoel ) 0éon evdg avtikeyévoo, yopic va eEaptdtor 1060 Aueco amd pio mlovn
EAAEWYT OTTIKNG EMAPNG, Elval va xpNGLOTOINBoVV LETPNGELS TOL OELYVOLV TV oY1 TOV
AopPavopevov onuatog | v e&acbévnon tov onuatog (Received Signal Strength: RSS 7
Signal Attenuation) mov ekTéUmEL 0 TOUTOG GTOVG OEKTEC.

‘Eocto 611 0 moundg ekméumet £va onpa, kot évag otafpdoc faong Aapupdvel To onpo ovtd
eEaocBevnuévo katd LS. Avto mov yperaleton eivon va Bpedet Evag tpdmog yia va cucyeTioet
v ££000£VIOT TOL GNUOTOS [LE TNV OTOGTACT OVALEGO GTOV TOUTO Kot Tov otafud Pdomng.
H ovoyétion avt peta&d andotaong ko RSS emtvyydveton av poviedomombei n dtadoon
TOV ONUOTOG OTOV ECMTEPIKO YOPO mov Ppioketar o ypnotg. Oa pmopodcoe va
ypnoporomel Eva epmep1Kd, £va GTATIOTIKO, 1 £VOL OVOAVTIKO LOVTEAO, Y10l TOV ECMTEPIKO
x®po. Av kataeepBel Kot poviehomomBel n d14000T TOL GNUATOS GTO YDPO, TOTE VIAPYOLV
dwbéoeg ocvvaptnoel;, ol omoieg Ociyvouv pe mowo Tpomo eEaocbevel 10 onua dtav
dwdidetan, egartiog TV 1WOWHTEPOV CLVONKAOV TOL EMKPATOVYV GTOV GUYKEKPUUEVO YDPO,
Kol ol omoieg emnpealovv T 0140001 TOL ONUATOC. XVVERMC, v TomofetnBovv oe
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kabopiopéveg Béoeig A: (X1, Y1), B: (X2, Y2) kot C: (X3, Y3) 6T0V £00TEPIKO YDPO TMV
otafuov Baong, 6mwg mapovotdletor oto Xynuo 19, tote givan dvvatdov va Anebovv ot
petpnoelg LSy, LS, ko LS3 avtictorya, o1 omoiec deiyvouv v e€acbévion tov onuatog o€
k@0e otabud Pdong. Emopévmg, av ypnotponombei 1o povtéo d1ddoong to omoio givol
OLOEGIUO Y10 TOV CLYKEKPIUEVO YDPO, UTOPOVV VO VTTOAOYIGTOVV 01 0mooTdoels Ry, Ry kot
R3 avdpeoso otov mound kot toug otabuotvs Paong A, B ko C avtictoyya. Mg avtd tov
TpOTO, O™ Kol 6ToV aAyopiBuo mov Paciletan o TOA petpnoels, Tpokvmtel To €N un
YPOUUIKO GVGTNUA,

R = (X, —X)?+(Y,~Y)?
Ra= (X, —X)2+(Y,-Y)?

RZ=(X,~ X)* +(Y,~Y)?

1N AVo1 Tov omoiov, Kat dpa 1 B€om Tov avVTIKEIUEVOL OV eMBVEITOL VO EVTOTIOTEL, €ivor 1)
TOUN TPLOV KOKA®V.

IMa va €xel 10 ocvoua povadtky] AOon, TPENEL VoL LITAPYOVY TOLVAKIOTOV TPELS oTadpol
Baonc. Ouoiwg, av yperalotav vo eviomotel évo avtikeipevo otov tprodidotato (3-D)
Y®po, o Empene va vLhp oLV TOVAGYIGTOV TEGGEPLS oTafpol Bdong, Yo vo OMGEL LOVAITKT
Aon éva un ypappkd cvotnuo topns ceapav. Onwg €xel mpoavapepbel, elvar mold
dvokolo va povtelomonOel pe emttuyio 1 614600M € Evay €6MOTEPIKO YDPO. AVTO, YiaTi Ot
ovVvOnKeG oKiooNG Kot TOAAATADY O100POUDY TPOKAAODV EVTOVES Kol OPKETA ampOPAEnTES
OLOAEIYELS, KOl ETOUEVMG VTTAPYEL LEYAAT TOOVOTNTO Ol TIUEG TOV LOVTEAOD VO dLOQEPOVY
apketd amd TG mpaypatikés Tés. Katdmyv todtov, moAréc @opég, ot aAiydpiBuot mov
ypnopomroovv RSS petpnoeic odnyovv oe peydia cdipota.

2ynua 19. H RSS pébodog
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1.3.2.7. Tprywvicuoc (Trianqulation)

Ye éva mepPOAAOV HE TIG YVOOTEC OMMAELEG O1A000MNG, 1 1oYLG ONUATOV pUmopel va
petoTpomel dpeca oe amdoTAoT). XT0 KEVO, 1 16Y0G CNUATOV TOIKIAEL LE TO AVTIGTPOPO TOL
TETPOYOVOL TNG amdotaong and 1o mound oto Oéktn. [ va petatpomel axpifog n
OmOGTACT) GE U0 TPAYUATIKY pUOLon, B TPEMEL VO LTOAOYIGTOVV Ol TOPAYOVTIES OTMOC TO.
KEPON KEPUIDV Kol 1M TOPEUPACT OO OVTIKEIUEVO, TOV UTOPOLV VO EUPOVIGTOVV GTNV
nopeio Tov onudtov. H akpifeto avtg g pnebdoov e€aptdton amd v okpifelo pe v
omoia o1 amMAELEG d1dd0ooNg Uropohv va VToAoyioTovv. Elvar eniong amAn otnv epappoyn

mge.

Transmitter A

— Distance from
ap, | current location
to transmitter A

| Ba
Transmitter B @ ag |
~.Bs |
N |
o o |
Distance from \ ! Distance from
current IO’_:-‘BTI'S'|'31 | current location
to transmitter | to transmitter C
e
~ |
e BC ac

Transmitter G

Zypa 20. H pébodog tov Tpryoviepoo (Triangulation)

1.3.2.8. Fingerprinting

H fingerprinting amoteAeitat amd 600 Pripota:

» 10 TPAOTO P a@opd TN GLAAOYN UETPNGEMG CNUAT®V OTO GNUEIN avapopdg
erehBepa aALG KaAd emAeypéva, ol omoieg LETPNOELS, KATOMLY, TEPVIOVVIOL GTNV
TOTIKT) 1] KEVIPIKT BAcM O€00OUEVMV.

» 10 0g0TEPO PO OVOPEPETOL GTO TOUPLAGHO TOL UETPNUEVOVL GNUOTOC TOL TLO
mBovod onueiov avoEOPAg YPNOLOTOIOVTAS £vov  OAYOpOLo  Topldcpatog

oyedimv.

44



Yvvencdg, n fingerprinting sivar por texviky mpocdiopiopod BEong mov cvykpivel Ta
petpnuéva otoryeio RSSI pe o Bdon dedopévov TV ovOUEVOUEVOV TILOV Ylo. Vo
vmoAoyicel TV ekTiuopevny 0€om. Zvykekpiuéva, ot petpnioelg AouPdvovtor oe €va
avBaipeto oyédlo mAéypotog YOpw oamd to Ktpro. ‘Evag moAlomiog  akydpiBuog
OLCYETIGLOV UNTPOV Umopel va ypnotpomomdel yio va ya&el avtnv v Pdon dedouévav
Yo TNV KaAOTEPT avtioTotyia, divovtag Kotd cuvénela o ektipnon 0éonc. Avt n nébodog
elvar waitepa axpiPng aAdd yperaletor apkeTd ¥pOVo Y10 Vo, EQAPUOCTEL.

Prior RSS! Info I Known Position

RSS! Fingerprint 1 Position 1
RSSIFingerprint 2 Position 2
mnng;rprimi Position N-1
RSS! Fingerprint 1 Position N
gl

Receiver

Estimated

Zynpa 21. H pébodog Fingerprinting

1.3.2.9. Xdvown Ty Remote-positioning ue@odwy

Ytov mapokdto nivaxae (ITivakag 4) mapatiBevtar Ta Betikd ko apvnrikd e kdbe

TEYVIKNG :

Cell of Origin

% Ymnopén otabpod
Baong
% O otabpog Paong
pévet akivntog

s Meydin avaxpipela

Angle of Arrival

o

& ZyeTiKd KoAN|
axpifelo pe tov
KatdAAnAo eEomopod

7/

& Amortovvon
KOTELOVVTIKEG
KepPOeS
¢ Amouteitol yvoon

TPOGUVATOAGLLOV
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% Ototobpoi fdong

¢ ZUYKPITIKA KOAT npéneL va etvon
E0MTEPIKN ATOS0CT) GUYYPOVIGUEVOL

s Xopnin akpipelo

Time of Arrival

% ZUYKPITIKA KOAN

Time Difference of Arrival .
E0MTEPIKT ATOO00N

s Xounin akpipeto

RSS s Kol akpifeta % Amontovvton ToAAEG
LETPNOELS

% Amauteiton o

IR ] TPOGOLOPIGHOG TOV

Triangulation

gpappoyn YOVIhY
s Amouteiton peydio
Fingerprinting ¢ Meydln axpipeto YPOVIKO SLaoTN O

Badpovounong

ITivaxag 4. Ogtikd kor apvntikd tov Remote-positioning pebodwv

1.4. 2ovown olwv twv uefodwyv Kot Teyvoroyimy evroricuov Qéonc

Mé00d0g Indoor YouvOnkeg Enidpaon

Accuracy LOS/NLOS a6 10

multipath
Proximity Xopmin Kot ta dvo Ox Xoapmio
TPOG LYNAN PO LYNAO
Direction Métpla LOS No Yynio
(AOA)
Time Yynin LOS Nt Yynmio
(TOA, TDOA)
Propagation Métpua LOS Not Métpro
modeling
Fingerprinting Yynin Kot ta dvo Oyt Métpro

Hivakxag 5. 2Ovoym opiopévav nebodmv eVTomGHOD
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High

Positioning
Accuracy

Low

Indoor Outdoor
Positioning applicability

Zyua 22. Avtietoiyion ypnong pebddmv evtomiopot Béong oe Ecwtepikd kot EEmtepuco
YDOPO LE KPLTNPLO TNV aKpipeta.

Coverage

A

£
= Remote
| .
3
B -g =JRural
| -—
(@]
£
O o
=
£
=%
—
o
o
o
SE.
Accuracy
1 pm 10 um 100 pm 1 mm 1cm 1dm im 10m 100 m

Zyua 23. Avtietoiyion xpnomng Texvoroylmv eviomicpov Béong oe Ecwtepuod kot
E&mtepkod ydpo pe kprrnplo v akpifeta.
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1.5. Avaiven ToroOcoioc

Ot TeyviKéG MOV YPMNOILOTOOVVTAL Yiot TNV ovdAvon tng tomobeciag (scene analysis)
EMOOKOVV VO EAATTAOGOLV TNV OPVNTIKN Emdpacn mov £xovv ot avtiEodTNTEG TOV
nePPAAALOVTOC 0TO0 TEMKO amoTéAecua. Ot TEYVIKEG MOV YPNGILOTOOVV  TPLYOVIGUO
(triangulation) e&aptdvTor ToAD amd Tapdyovteg mov exnpedlovy T S1d06N TOV GNUATOC,
omwg 06pvPoc, mapeuPforéc, moAAamALg avokAdoelc, ObAdoels, eacbevnoelg, okiaon,
okedaoelg. Emiong, n éAdetyn omtikng emapng petald moumov kot OEKTN, TOAAES POPEG,
etvon pio oAy onuavtiky attio opdipotog otig triangulation teyvikés. Kot otnv mepintmon
TOV TEYVIKOV TPIyovicpod mov Pacilovtal oe RSS petpnoeilg, n mbavémta onuaviikov
CQOAUATOV ivar peYdAn, Aoy g advvapiog va Bpebet éva poviédo mov va avtiotoryilet
v RSS pétpnon pe exeivn v amdcToon Tov vIapyel KoAn akpifelo, o€ Evav E0OTEPIKO
y®po. Emopévog, pio peydin mpokAnon tov TeXVIKOV Tov ypnoiomoloby scene analysis,
etvat va avTHETOTIGoVV e emttuyio To TPOPANUA TOV dnpovpyeitat amd TV enidpacn TOV
oLVONKOV O14000MGC OTIC UETPNOELS, Kot Wlutépws ot RSS petproelg, emedn owtég
XPNOUOTOI0VVTOL GLYVOTEPQ 0T SCene analysis.

» 'Eva mleovéktmuo tov teyvikdv scene analysis sivar 0ti pehetodv 10 TPOPANUQ
evtomiopod Béong pe pion S1pOPETIKY OMTIKY ywvia, omd 6Tt ot triangulation teyvikéc.
Anhodn, ot scene analysis teyvikég dev ompilovtar o€ pio | Alyeg petpnosetg, n okpifeto
tov omolwv Ba emnpéale oe avtn Vv mepintwon 10 omotélecuo o€ peydio Pobuo.
AvtiBétog, ompiloviar oe éva peYOAO GUVOAO WETPNGE®MV, TO OMOI0 OVOAVETOL e
KatdAAnAo Tpdmo yia va ddoet pia ekova yio To TEPIPArAov TG Tapovoag pekétns. ‘Etot,
N Tpocoy1| TV Scene analysis TeyvIKOV ETKEVIPOVETOL TEPIGGOTEPO GTO VO, KATAPEPOLV VL
TAPOVV KOl VO EKUETAAAEVTOVV TIG LETPNOELS UE TETOLO TPOTO, MGTE VO OmoTLTM®OOLV 0G0
T0 OLVOTO KOADTEPO, TO 100ATEPO  YOPOKINPIOTIKE TOL mePPAAAOVTOC, Kol Ogv
EMKEVIPMVETAL TOCO TOAD G610 TOcO akpiPeic eivor ot petpnoels. Xe évo mepiPailov
£0MTEPKOD YMPOVL, 01 TIHES RSS mov petpovron og pio otabepr| B€om eivar modd mbavo va
SpEPovv apkeTd PETAED TOVS, AOY® TNG TOAVTAOKOTNTOG KOl TNG CLVEYOVG UETAPOANG TOV
nepfdAlovtoc. Av ypnotpomoteito pia triangulation teyvikr, tote t0 o@dipa Oéong Oa NTav
peydro, ywoti ov peydieg amokAioslg twv RSS tipwodv omd to povrého peta&d RSS ko
avTicTOYYNG AmOGTACNG oL Bal YpnoomolovTay, Ba Ekavay To HovtéAo avtd va unv givol
Aerrovpywkd. Opwmg, ou scene analysis texvikég dev emmpedlovior tO60 TOAD omd TIC
netaforés v RSS tydv mov petpdvrotl. Avtd, yoti kotd to offline otddio, oe kdbe pio
amd TIG vVIOYNPLeES BEGE1S, GLAAEYOVTOL OPKETEG LETPNGELS, Ol OTOIEG TPOPAVAOS OLOLPEPOVY
neta&h Toug, AOY® TOV GLVONK®OY E0MTEPIKOD YDPpov. Tuvendg, To Offline otddio Ponda va
katavonbei og kdmoo fabud, pe éupeco Tpomo, to TA¢ petafdrriovion ot RSS petpioeig o
dpopa Yvootd onueia Tov ydpov. Enopévac, ot actabeic RSS petpnoeig dev anotedovv
peydao mpoPAnpo, €meldn ot PETAPOAEC TOV HETPNOE®V GE O14(POP CMUEID TOV YDPOL
npocnadovv va Tpofrepbovv oto offline otddio.

Emumdéov, otig scene analysis teyvikég dev ouykpivetar povo pia online pétpnon pe pia M
AMyeg Tuég tov radio map. Avtifétoc, é0tm Kol HE EUUEGO TPOTO, CLYKPIVOVTOL TOAAEC
offline tywég pe online tyéc. Av Aoym Kkdmolag petafoAng tov mepiBaiioviog drlalov
apketd kamolec RSS twég oto online otddio, oe ocOykplon pe T Twég mov Oo giyav
uetpnOei oto offline otddio, T0 GEAANA TOL TEMKOD amoteAécpaTOg Oa TaV PEYOADTEPO OV
énpene va ovykplBovv Ayeg Tipég HeTalld Tovg, amd OTL av EMPENE Vo GLYKPOOVV TOAAES
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TInéG petald tovg, yori 1OtE Ol pETPNOES Ue peYAAeg amokAioelg Oa MTav oapeAntéa
TOGOTNTO GTO GUVOAO OAMV TV LETPNOEMY TOL Ba GLYKPIVOVTAV.

» 'Evo axopo peydro mieovéktmuo tov scene analysis teyvikov egivar Otl dev
amouteiton M Vmapén ONTIKAOV EMAPOV, Kol EMOUEVOG €lval TOAD  AEITOLPYIKEG OF
nepPaAlovia ecOTEPIK®OV YOP®V. Oumg, o MOAAEG TEPMTMGEIS, KAMOEG TUYES 7OV
amodnkevovtar og vav radio map pmopei vo 0dnynoovv og AABog GuumEPAGHOTO Y10 TN
0éom evOg avTIKEEVO.

Mo moapddetypa, éotw OTL vEdpyovy VO vroyMeleg Béoeic A ko B, kot T0
avtikeipevo ayvmotng 0éong Ppioketar moAd kovid oty vroynew 0éon A, Kot
noakptd and v vroynelo 0éon B. Te avtn) v nepintwon, 6o nrav Aoywkd ot online
LETPNOELS TOVL OVTIKEWWEVOL VO €ivol 7O KOVIQ OTIS HETPNOCELS TNG KOVTIVIG
vroymoag 0éong A, Tapd oTig LETPNOELS TS pakpivig 0éong B. Opwg, av to tunuo
TOV E6MTEPIKOD YMPOL GTO OTOI0 PPICKETOL TO OVTIKEILEVO VTOQEPEL OO EVTOVEG
daAeiyelg, tote givan mBavo ot onling HETPNOEIS TOV AVTIIKELWEVOD VA SLUPEPOVY
apketd and tig offline Tyég g kovtivig oto avtikeipevo Béong A. Kat av toyet ot
online petproeig va givar moAd kovtd otig offline petpnoeig g Béong B, tote N
nébodoc etvar mbavd va Bempnoet 6TL 10 avtikeipevo Ppioketar Kovid ot Béomn B,
av Kot oty mpaypoatikotta 1 0éon B dev givarl kovivy oto avrtikeipevo. Apa, n
Kataokev] Tov radio map, kabog kot 1 ETA0YH TOV VIOYNELV Bécewv, TPitel va
YIVOVTOL TPOGEYTIKA DGTE VO LEUDVETOAL OGO TO dVVATO TEPIGGOTEPO 1) THAVOTNTA VOL
ANPOOVV TOPATAOVNTIKA OTOTEAEGUOTO GYETIKA [E TN 0E0M EVOG OVTIKEYUEVOU.

Eniong, oty mepintmon mov ot offline RSS tég 600 vmoymeumv Bécemv tuyaivel
va givor moAd Kovtd peta&d tovg, vrapyel n mBavotnTa 1 HEB0SOC EVTOTIGHOD

Béong va unv pmopécet va dtakpivel pe emtuyia oo amd Tig 000 VITOYNPLEG BEGELS
npoceyyilel kodvtepa T €0 TOL AVTIKEUEVOV.

§ correct match

I incorrect match

Zyjua 24. Tlapaderypa mbavod Aabovg oto taiptacua tov online kot offline Tipudv otov

radio map
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Emopévac, oe pio péBodo scene analysis mpoxeipévon vo kataockevaotel o radio map pe
Kotd Tov KoAutepo duvotd tpodmo, Oa mpéner ot offline petproeic va cviiéyovion kat va
eneEepydlovion pe T€T010 TPOMO, MGTE TO TEMKO AmOTEAESUA VO €ivar 0G0 TO dVVATO O

axpiPéc.

Télog, otig scene analysis pebddove, avtiotoryiletor 1 BN TOL AVTIKEIWEVOD AYVEOOTNG
0éonc pe v o katdAANAN vroynelo B€on. Ouwmg, 1 avtiotoiynon avt) oev divel ua
axpiPn Béon yua to avtikeipevo, oAAd delyvel TNV TEPLOYN TOV YDPOV oTNV omoia Ppicketan
10 oavTtikeipevo. Anhaodn, 1o meptBdAiov ¢ moapovcag peAEng ywpiletal oe HIKPOTEPES
vromeployéc. Kabe vmomeproyr| avimpocwnevetol ond pio 1 TEPIGGOTEPEG VTOYNPLES
0éoeic. 'Etol, 0tav Bewpeiton pio vmoymoewa 0éon g ) B€om tov aviikelévov, 61N
npoypatikdtnTo Oempeitor 0Tt T0 avTIKEIIEVO PPIOKETOL GTNV VTOTEPLOYNY TOV YMDPOL TNG
TOPOVCAG UEAETNG, 1 OTOI0 AVTITPOCMTEVETOL Ao TV LoYN P BEon avtr). Opmg, dAleg
uébodot mov ypnotpomotovy scene analysis divouv MG OmOTELEGHO TIG CUVTETAYUEVES OTIG
omoieg Ppioketanr to avtikeipevo dyvootng 0éong. Ta onueio oto omoia dtapépovv o1
dbpopeg texvikéc mov Pacifovrar oty scene analysis eivar 1 puébodog KaTOGKELNG TOVL
radio map, kat o Tpdmog pe Tov omoiov ekpetarievovral Tig online petpnoeig ko tov radio
map, yw tov evromiopd o Béong. ‘Evac alydpiOuoc evromicpod Béomg eivar ov K
mAnoiéotepot yeitoveg (K-Nearest-Neighbor: KNN).

1.5.1. O aiyopiBuoc K Ilnciéetepwv 'eirovoy (KNN)

O olyopOpog k IMinociéotepov Tertovov (k-Nearest-Neighbor: kNN) ocvykpiver Tig
HETPNOEL; OV CLAAEYONMKOV kotd TOo online otddio pe T offline Twég mov elvan
amoOnkevpéves otov radio map. Lt cvvExEw, OO TO GUVOAO OA®V T®V LITOYNOLOV
Bécewv, eméyel tig kK vroynoeleg Béoeig pe offline tipéc mov Ppiockovrarl mo Kovtd oTIC
online petpnoeic, kot Aapfavet veoymn tov Ti¢ K vroymeleg Béoeic mov enérele, e okond va
extiunoel ™ 0éon tov aviikeipevov dyvootng 0éong. ITwo avaivtikd, xotd to offline
o110, Yo KaBe pia voyNea BEon | amobnkeveTon otov radio map £va S1GVVGHOL TIUOV:

Si= (RSSij, RSSyi, . . ., RSSy), 10 omoio amotekeitar omd RSS tipéc mov yapaxtmpilovv ™
CLUTEPIPOPE TV CNUATOV TOV EKTEUTOVTOL atd M oTabuovg Paong oty vroymea Béon
li.

Eniong, Bewpeitan 611 katd to online 6tdd10, TO avtikeipevo dyvmotng 0éong Aapupdvet éva
dtdvvoua RSS petpioemv o = (01, 0z, . . ., Op) and M otabpode Pdonc. Tote, o kNN
alyopBpog Ba TpocmadnceL var VTOAOYIGEL TIG AMOGTAGELS avdpeso 6to ddvucpo online
HeTpnoe®v 0 Kot 0to dtavucpa offline tiudv S; kabe piog vroyneiog 6¢ong li . 'Eva ypnoipo
LETPO TNG ATOGTOCNG LETAED dVO SLOVUCUATMV GTOV XDPO £Ival 1 EVKAEIOELD OLOVUGUATIKY
andotaot. Emopévac, av ypnopwomombel n eukieideia amdotaon yua vo petpndel 1o mdéco
Kovtd Ppioketor o didvuopa online petpioewv oto dbdvuopo offline Tiwdv Kabe piog
vroymoag 0éong, t0te umopel va mpaypatonombovv ol e€Ng vwoAoyiouol :

d; =/(0, ~ RSS,)? + (0, ~ RSS,)* +...+ (0, — RSS,,;)?

i=1,..,n, 6mov N o apBudc TV vIoyNElY Bécemv, Kot d; 1 evKAEIdEI OTOGTAGT TOV
dtavdouartog online Tiu®dv 0 and to didvucpa offline Tudv S; g vroyneag BEong ;.
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Otav 0 kKNN aAyopiBuog €xel mAéov otn S1d0€01| TOL TIC TOPATAVED OMOGTAGELS OVAUESH GE
online kot offline dwwvdopoaro, kadeitor vo emré€er g K vmoynoeleg Béoeic pe TIg
Hkpotepeg amootdoelg di. Aniady, koleiton va emié€et Tic K vmoyneieg Béoeig ue offline
Tipég mov Bpiokovror mo kovtd otig online petpnoels. Enopévac, o kNN aiyopibuog, and
TIG N GLVOMKA VITOYNPLES BEGELS TOL YDPOoV, dlaréyel Tig K vmoymeieg Béoelg oTic omoieg
Bewpel 0TL T0 avtikeipevo ayvwotng Béong Ppioketon To KOVTdL.

O telkdg otoyog evog kNN adydpiBuov, 6mwg kot kabe adydpiBuov evtomopod 0éomng,
elval va dmoel pio extipnon g 0€ong evog avtikelpévov. Av 0 y®POS NG TopovGOg
UEAETNG YoPLOTOV GE VTOTEPLOYES, KOl KAOE LTOmMEPLOYY| OVTITPOSHOREVOTAY Ao pio M
nepLocoTEPEC VIIOYNOEG Béaelg, T0te 0 KNN aAyopiBuog Oa exktiplovce OTL TO OVTIKEIIEVO
dyvootng 0éong Ppioketar omv VTOTEPLOYN TOL YDOPOL, GTNV omoia Oa oaviKav ot
neplocotepeg amd T k vmoynoeleg Béceic mov €yovv emheybel. Xnv mepintwon mov
avalnTOToV 0 EVIOTIGUOC TMV GUVTETAYUEVOV BE0NG EVOG OVTIKEWEVOD, Kol Oyl oAl GE
molo vrwomePloyN Ppioketat, TOTE 01 GLVTETAYUEVES (X, Y) TOL aVTIKEIEVOL Ayvmotng Béong
vroloyilovton maipvovtoag To péco O0po tv ovvietaypévav (Xi, Yi) tov K vroyneiov
Béoemv mov emAEYTKAY, ONANON:

(X, y) = (X, y1) .o+ (i W) /K

Ouwg, oo tig k vroyneieg 0éogig mov emAéytnray, dgv Egovv Oleg TNV 10100 aTdGTOOT, OO
10 avtikeipevo dyvmotng 8éonc. Emiong, av xdmoleg and tig K vroyneieg 0écelg améyovv
TOAD TEPoGOTEPO Omd TO avtikeipevo dyvootng 0éong omd Ott ov dAleg, TOTE O
VTOAOYIGUOG TOV HEGOV POV OO TOV TOPATAVE® TOTO UTOPEL VAL OONYNOEL GE CUOVTIKO
ocpaipa. Emopévmg, o mepurtdoelg 6mov o pécog 6pog divel onuaviikd odipo, Oa ftav
KOADTEPO VO TpomoToinbel 0 VITOAOYIGHOG TOV. ANAadN, 0 HEGOC OPOG TOV GUVIETAYUEVOV
tov K vmoyneiov 0écswv, pmopel va AopPdver vtoyn tov ©¢ Papn TS OTOCTAGELS TOV
davvoudrtov offline tiudv tov K vroyneiov 0écewv and 1o didvuoua online peTpRoE®Y.
‘Etot, pe tov vmoloyiopd evog péGov Opov cvvietaypévav pe Bapn, 10 TEMKO GOAAL
peloveTal, yloti olvetor peyahhtepn oNUOcio OTIG GUVIETAYUEVES TV LITOYNPLOV BécemV
mov €yovv pKkpoTEPES amootdoelg di amd to aviikeipevo dyvootng Béong. Ouwmg, av Kot
BeAtidveronr 1 a&lomoTio TOV GLGTHUATOS, Otav YpNGoToovvTon PBdpn avédavetar n
TOALTAOKOTNTO TOV OAYOPIOLLOV.

H andctaon mov vroroyiler o kNN aAydpiBuog avapeoa oto ddvoopo RSS tpov piog
vmoynolag 0éong (Xi, Yi) ka1 oto didvuopo petpnoewv g 0éong Tov avTiKeipnevo
dyvootng 0éong, stvar dvvotd vo petafdAAieTol, akOUO KOL OV TO OVTIKEILEVO AYVOOTNG
Béong pével axivnto. Avto, ywti oto onueio 6mov Ppioketar 10 AVTIKEINEVO AYVOGTNG
0¢onc, etvan dvvatd To onua vo petafdiieton Evrova, kot £1ot ot online RSS petpnoeic oto
onueio avTod va dPEPOLY CNUAVTIKA LE TV TTépodo Tov ypdvov. Emiong, oe opiopéveg
TEPWTAOCELS, av Kot 1 0éon tov aviikelévov dyvootng 0éong kot pia vroynewn Béon
Bpiokovtor ToAD kKovtd peta&d toug, givarl duvatd ta RSS dwavdopatd toug va dtapépouvv
woAV. 'Etot, av kot o radio map Oa mpémnet va diver pion 660 10 SuvaTO KOADTEPT ATEIKOVION
TOV YOPUKTNPIGTIKOV 014000MG TOv YOPoLv, Kot ot Tég Tov radio map Oa mpémel va
evoopata@vouy TN petafintomro tov RSS tipudv oto ydpo, koud eopd n afefordotnta
TOV LETPNOEWV Elvar TOGO PEYAAN, [e amoTtédeopa va unv eEacealiletatl 6Tt 0 VTOAOYIGHOG
poG SlvuopoTIKNG amdotaons Ba dlvel GOoT TANPOPOPNON YIOoL TO TOGO KOVIA GE pia
vroynoewo 0éon Ppioketar  B€on ToL avtikeipevov, oty mpaypotkoOtnTa. Enopévac, av
otov aAyopilBuo kNN ioyve k=1, oniadnq av AopuPavotov vmdoyn povo mn HIKpOTEPN
SLOVUGLOTIKY OTOGTACT] TOV VTOAOYICTNKE Yiot TV eKTiUNoMN TG 0€omG €VOG AVTIKEUEVOD,
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tote elvan mBavo n extipnon g B€ong tov avtikepévovu va givor ava&lomiot. Opwg, av o
KNN aiyopibpog eméleye pio Tiun tov K peyaddtepn tov éva, 10TE TO GOAAUN GTO TEMKO
amotélecpo Bo pelwvotav. Avtd, yoti 060 TEPIGGOTEPEG OLOVUCUOATIKEG OTOCTAGELS
Aoppdvovtar vToOYT 610 TEMKO ATOTELESUA, TOCO HKPOTEPO gival To THAVO TOCOGTO TV
avaSlOmoTOV SOVUGHOTIKOV amootdoewmy. Emouévag, ot KNN akydpiBuor eivar kadd va
EMAEYOLV HEYAAES TIHEG TOV K, Y1 VoL avTipeTomilovy Ta TpoANUaTo Tov SNUIOVPYODV o1
S1Ad00G61 TOV CNUATOG TA WOAHTEPA YAUPUKTNPIOTIKA EVOG ECOTEPIKOD YMDPOUL.

O1 Booikég Tepurt®oelg Tov kafioTodV avaykaio TNV emloyn ueyolvtepwv aplbuov K ivat
otav vdpyovv mopamave ond pio vwoyneleg BEcelg pe “OdoyTVAMKE amoTLIMUOTA” TOV
OTEYOLV TAPOUOLEG OLUVUCUATIKEG ATOCTAGELS OO TO EIYUATIKO OLVUGO LETPTICEDV TOL
online otadiov, 1 6Tav VITAPYOLY VIOYNHPLEG OEGELG TTOL ATEYOVV, OYL IOLHTEPO LIKPES, OALG
TOPOUOLEG PLGIKEC OTOGTACELS ad TNV TTpayHatiky 0€om, kot mapdiinia Bpiockovtal ova
Cevyn oe avtiBetovg mPooavaTOMOUOVS o oxéon pHe TNV Tpaypoatiky 0éom. ZTig
TEPUTTMOELS AVTEG, 0 HESOG Opog Twv K vroynelwv Bécewmv o mpocéyyile kaivtepo TV
TpayHatikn 0éon.

Ouwg, av n T tov K givar peydin, 10t€ 0 PEGOG OPOG TOV GLVIETAYUEVODV TOV K
vroyneuev Bécemv gtvor mbavod va emmpedletor Kou and vroyneleg BEcelc o1 omoieg divovv
apKeETE PEYdAEG S10VLOUATIKEG amooTAoELS. 'Evag TpOmog EAATTOONG TOV GOAALATOS 0LTOD
etvar o vmoloylopudg evog péocov dpov pe Bapn, 0nwg meptypdetnke mapondve. Koatdmv
oAV avtdv e&dyetal To cLuTEPacUE OTL 1 ETAOYH NG TS Tov K dev givar kabdriov
€0KOAN VTOBEDT, Ko EMOUEVMG VIGPYEL avaykn Vo emtheyel o BédTion T tov K,
omoia vo divel To eELdy1oTo duvatd cpaipa og Evav KNN aiyopifpo.

"Exer mopatnpnOei 611 0 KNN adyopiBpog mapovstalel mold wkovomontiky akpifeta. ‘Eva
onuavtikd peovéktnuae tov kNN adyopiBpov givar to mboavmg peydAo xpovikod St
7ov amoteiton yroo vo, ektipumost pia 0éom. Opmg, 10 ¥povikd avtd SdoTnuo Pmopel va
pewmdel acbntd av peiwdel kot o apluog twv TANpoPopLdY oL amodnkedoviol Katd TO
offline otdo10. Emiong, éxet avapepbei 6Tt 0 KNN aAdyopBpog eEacearilel KaAr evpwoTtia
(robustness) ka1 eEgMEpotnta (scalability).
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Ke@daiaro 2

ALyOp1OuoL oOpopordynong

54



55



2. Eicaymyn

Ot teyviKég OpopoAdGYNONG XPNOLLOTOOUV ahyopiBpovg ot omoiot Bpickovv Tn cuvToudTEPY
nopeio peta&y dvo B€ocemv. O cuvdéaelg LeTOED TV KOUP®V U0 YPOPIKNG TOPACTUCTG
Oa avtimpoomnevfovv omd o S1601GoTOT PATPO. XTN GYECT GUVOEOTG UETAED TMOV
KouPov vapyet o moapdyovtag Papog (Weight) 1 kéotog (Cost), o onoiog e&aptdrar omd v
amooToon TV KOpPwv, to ¥poévo mov ypelaletal ywo va dtovubodv, 1 To Pabud gvkoiiog
npdcPaonc otov enduevo kOpPo. H amddoon tov aryopiBuov eaptdror amd v emioyn
g doung dedopévav kabang emnpedletal and 1o péyebog g Pdong dedouévov. Metatd
TOV Kowdv aiyopibumv givar o Dijkstra, o Bellman-Ford, kot o A*. H meprypoon «débe
alyopiBpov Ba avarvBel oTic akdlovbeg VTOEVOTNTEC.

2.1. O alyopiBuoc Tov Dijkstra

O aAy6piBuog tov Dijkstra sivor évag amd TOvG TEPIGGOTEPO  YPNOUYLOTOUNUEVOVG
aAyopiBuovg dpopordynong. O ollavddg emothyuovag Edsger Dijkstra esenipe tov
alyopOpo to 1959. Avtdc o alyopBpog eivar KatdAAniog yia TpoPAnpate wov e&gtalovy
évav povo koppo mnyng kot évav M meplocdtepous kOpPovg mpoopispod. O adydpiBog
Aertovpyel pe v TpodOnon evog povo kouPov oe €va ypdvo (dtdpkela evog Ppodyov), o
omoiog apyiler amd tov koOpPo mmyn. e kabe Prjpa katd T dgpkel Tov PBpoyov, o
alyopOpog emléyetl évav kouPo, ekeivog o omoiog €xel 6to oOvoro pali pe tovg GAlovg
mBavods evoldpecovg KOUBovg to eldyioto kOGTog amd Tov kOopBo mnyn. O koépupog mov
EMIGKENTETOL OO TNV TNYT CNUELDOVETOL OC PEATIGTOTONUEVOG KO TO KOGTOG G€ OAOVS TOVG
yerrovikovg kopPovg agoroyeitat. O aiyopiBpog Dijkstra amodeikvoeton and padnupotikn
dmoyn OtL Ppiokel v mo ovvioun owdpoun. To Pertictomomuévo KkOGTOG GTOV
npooplopd PBpioketar pore eBdcet o arydpiBpog otov k6o mpoopiopov. Me €va GHVOAO
angikovicewv tov aAyopiBuov Dijkstra 6o moapovoiactel mwg o adyopiBuog Ppiokel Tig
oLVTOUOTEPES SLOPOUES Ge €va chvoro €E1 kOUPov pe myn Tov koépupo 1 kot Tpoopicud
oV KOUPo 6.

Zyjua 25. To ddypaupa Dijkstra tn ypovikn otiyur 0 petd v apyikonoinon
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210 Zynua 25, 0 apBpdg oy AKpN OVTITPOCMOTEVEL TO KOGTOS TOL Oal £xEl Yia va TaS0EyEL
pnéom eketvng g dxpng. O apBuog dimha oe kdbe KOUPO AVTITPOCMOTEVEL TO GLUVOAKO
K66T0G oL Oa Exet Yo va taidéyel amd tov kouPo mmyn o€ avtov Tov KOpPo. Mdiota,
avtd to dedopéva Bo amobnievtovv o€ €va PHovodldoTato Tivaka. Apyikd, T0 KOGTOG GE
oAovg KouPovg ektdg amd v Ty OBa 600el n a&io Tov ameipov. To dmepo KOGTOG
AVTITPOCHOTEVEL OTL Kapio dtadpoun dev Exetl Ppebet yro va tagidevel and tov koo mnyn o€
avtov Tov KopPo. To K66TOog amd TV Tnyn otnv Tnyn, dchntikd, ivor ico pe 0.

Zynpa 26. To dudypappo Dijkstra Eekvavtog and tov koppo 1

O akyopBpog apyilet to Bpodyo tov pe TV emA0YN T0V KOUPOL, 0 0mOo10g £XEL TO UIKPATEPO
KOGTOG, OV GE OLTNV TNV Tepintoon givor o képPog 1 pe xoéctog 0. O KOUPOg MOV
a&oroyeiton eivon {oypapiopévog pe kKokkvo ypopa. Otav évog koppog Pertictomoleiton
(optimize), onpoaiver 0Tt 10 KO6TOG TOL Oa givar TO TEMKO Ko Ogv UTOPEL Vo givor
pikpotepo. Katomy, 10 k6610¢ A0V TV KOpPmv mov givor dimda otov kOpPo 1 kot dgv
&xovv axopa Bertiotomombel, Oa cvykpBel pe 10 k6oTOg MO TOV KOUPO 1 Ko TNV dKpn
peta&y tov kKOpPov 1 ko exeivov tov KOUPov. Xe avTV TV TEPITTOOT, dEOOUEVOL OTL TO
K66T0G Yo T petdfaon otov kOpPo 2 kot tov kopPo 4 givon dmepo, Ba evnuepmbBolv Ta
k6ot ToVug og 2 kot 4, avtictoyo. To kd6cTOog oTov KOUPO 2 eivon 2 emeldn mpémel va
tagéyel pécm Tov kOpPov 1 pe kéctog 0 To omoio mpootiBetar 610 KOGTOG TOL £)EL Yo VL
ndel amd tov kOpPo 1 otov képuPo 2, o omoio eivar 2. To pmhe PEA0g avTimpocOTEVEL TV
dradpopn aviyvevong kat Ba ypnoomoinfel apoTov TEAEUOGEL 0 AAYOPIOLOG, TPOKEWEVOD
va dtopopmBei 1 Stadpour|. Avtd mapovsialetal oty Zynua 26.
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Zyjua 27. To ddypappa Dijkstra otav o kopPog 2 éxet fertiotonomOel

"‘Emerta o kOuPoc pe 10 pikpdtepo kOGTOG, oL givar kOUPog 2, agloloyeital. Znpeumvetat Og
otL o kopPoc 1 éyel (oypagiotel pe oKOVPO KOKKIVO YP®OUO Yo Vo QoiveTar OTL el
BeAtiotomomBel kot dev Ba evnuepwbei dAro. Emerta, ot xopPotr dimia otov kéupo 2
a&lohoyodvtat, cvpmeptrapfavopévon tov kopPBov 4, Tov kopuPov 3, kat tov kOuPov 5. To
k66T0¢ 6TOV KOUPO 4 Tav 4 6TO PO yovpEVo Prpa pe v dtadpoun dupecso amd Ty Tnyn
(xkopPo 1). Emonpaiveral, 0tav a&oroyeitat o kOUPog 2, 10 k66106 610V KOUPo 4 pécm tov
kOpuPov 2 givorl pikpdtepo amd to TpéYov k6GTOG Tov. Emopévmg, 1o k6cT0g Bar evuepwbet
¢ 3, pe ta pumhe BEAN, avt ™ EOpPAd, va deiyvouv TV KatehBvven g ddPOUNS TPOg TOV
Koppo 2, 6Tmg TapovotdleTor 6To Tynua 27.

Zyniua 28. To awdypappa Dijkstra otov o kopPog 4 £xet fertiotonomOel
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Y10 enduevo Pupa, o kOuPog 4 agoroyeiton ko yopakpiletonr Pertictomompévog. To
Tp€Yov KO6GTOG 6ToV KOUPo 3 katl Tov kOpPo 5 etvar Ayotepo am' 0Tt pécm tov KOpPov 4.
Emopévac, ta k60t TV KOUPOV 00TdV 08V EVIILEPOVOVTAL, OTMG EIVAL EULOAVES KOl GTO
Zymuo 28.

Zyiua 29. To ddypappa Dijkstra otoav o kopfog 3 £xet fertiotonomel

To endpevo Prjna eivar va a&roroynBet o kopPog 3. Xto Zymua 29, pa dtadpopn £xet Ppedel
otov KOUPo mpoopiopov, N omoia £yel K0oTog 13 Ko MEPVA péow TV KOUPoV 2 Kou 3.
[Mopora avtd, avtd dev givor to TEMKO KOGTOC €medn 0 KOUPOG TPOOPIGHOD dev €xel
BeAtiotomomBel axopa. Avtd onuaivel 6Tt pdAAoV dev VILAPYEL AAAN dtadpopur|, 1 omoia va
£xel pKpoOTEPO KOGTOG.
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Zynpa 30. To didypappa Dijkstra étov o kOppog 5 éxetl PektiotonomOei

Ye ovtd 1o Prpo, o koépPog 5 a&loroysiton kol pio GLVIOUOTEPN SdpPOU TPOS TOV
npooplopd Ppénke pe kdcotog 12. XN ovvéyeln, M GLVIOUOTEPT OLOPOUY| TPOG TOV
TPOOPIGUO EVIUEPDOVETOL Kol TEPVEAEL LEG® TOL KOUPoL 5. H amewcodvion avtod tov Pripatog
eupaviCetoar oto Zynua 30. Xto 1€A0¢, 0 mpooptopds adloroyeiton kot Bertiotonoteitat. To
TeEMKO KO0TOoC €xel v allo 12 won givor 10 ehdyioto KOGTOG TTOL YpELdleETOn Yoo vo
Ta&EYEL OO TNV TNYN GTOV TPOOPIGHO. XPNGLOTOI®VTAS To. BEAN aviyvevong, umopet va
StpopemBel N Aot OOPOUN TPOG TOV TPOOPIoUO HECH TV KOUPwV 2 kol 5 dnwg
amewcoviletar to Zymuo 31.

H onuovtucotepn mruyn tov akyopibuov Dijkstra givor 0t1 emidéyel 10 pikpoOTEPO KOGTOG
oV €Yel KAmo1og kOUPog oty apyn kébe Bpdyov. Katd cuvénein, o adydpiBuog pmopet va
eleyyBel pe v amodelEn o611 oe KGBe Ppoyxo, 1O EAYIOTO KOOTOG TV KOUPwV
BeAtiotomoteital. XVVET®S, £6T® OTL LIWAPYEL O OLOPOPETIKT OOOPOUN UE €V LIKPOTEPO
KOGTOG O TNV YN GTOV KOUPO e TO EAAYIOTO KOGTOG, TOTE Bal TPEMEL QLT 1 S1OPOUN
Vo TEPAGEL U0 POPE ard omolodnote vTdAouro KOpuPo. Me ta dedopéva avtd, n emAoYN
OV KOUPOL HE TO €ABYIOTO KOOTOG OELYVEL OTL TO KOGTOG G€ OAOVLS TOLG AAAOLG KOUPOVG
TPEMEL VO VOl LEYOADTEPO. ZVVETMG 1 TPocHNK™M NG dKpng aw&dvel HOvo T0 GLVOAKO
KOGTOG T0 0moio og Kapia mepintmon dev pumopei va givorl pkpdtepo. Avtd amodEKVIEL TO
advVaTO aVTNG TG LOBECNC, Kol KATA GLVETEIN TO KOGTOG 6TOoV KOUPO pe To €AdyloTo
K66T0G givor TEMKO Kot PEATIGTOTOMNUEVO.
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Zynpa 31. To ddypappa Dijkstra étav o koppog Ipoopiopod (kdppog 6) £xet
BeltiotomomOel

2.2. O aiyopiBuoc twv Bellman-Ford

O aiyopibpog tov Bellman-Ford éyet og okomd va Adoel 10 TPOPANUE. €VPEONC
GUVTOUOTEPNG TOPELRG GE LA YPOPIKT TAPAGTACT] OOV Ol GKPEG £XOVV OPVNTIKEG TUULES
Bapovg. Acgiyver v avikavotnta tov Dijkstra vo dovAéyel pe apvnTikéc GKpeg pe v
TPocHNKN (o cLVONKNG TPOoTUGiog IOV amOTPENEL TV TopEia amd T daPaocr HEG® VOGS
apVNTIKOD KUKAOV. AVTi TG €TAOYNG TOL EAG(IGTOV KOGTOVG KOUPOL og KABe Ppodyo Ko
™G EVNUEPOONG OA®MV T®V YETOVIKGOV KOUP®V Tov Onwwg otov adydpiBuo Dijkstra, o
aAyopiBpoc tov Bellman-Ford evnuepmver 6Aeg tic mbavéc akpeg mov LEApPYoLy o7TN
YPUPIKY Tapdotact. Avtd amoTpEmel 6Tov aAyOpBpo va emAEEEL TOV 1010 eAdyioTo KOUPO
amepeg popég (endless loop). O apBudg evnuépwong tov xpdvov otov oryopduo eivat
1GOOUVOLOG e TO WEYIOTO UNKOG NG ovvtopdtepng mopeiag mov efetdlerar. Me v
EVNUEPWOT TOV YPOVOV Vv QOpéG, 0 omoiog givar o apBudg twv Vertices otn ypagikn
TapAoTacT), 0 ahydpiBuog pumopet va Bpet ) PEATiom Avon. [lapodro mov o alydpBpoc Towv
Bellman-Ford pmopei va Agttovpynoet pe ypaepovg mov £Xouv KOGTN, 0 TPEX®V YPOVOS Eival
YEWPOTEPOS amd Tov akyopiBpo Dijkstra emeidn npémet vo evnuepdoel OAeS TIC TOAVEG AKPEG
o1 YPOQIKN TAPAGTACT] AVTL AKPIPOG TOV SUTAAVOV AKpV 0mtd TOV KOUPO LE TO LIKPATEPO
K6610¢. Me avtd ToV TPOMO OLEAVETOL 1) GLUVOAIKY] TOALVTAOKATNTA TOVL aAyopiBov G6To
O(N3). Adyw ™¢ vynAng molvmhokoOTNTAG TG, 0 odyopiBuog twv Bellman-Ford mpénet
Lovo va ypnoponombel oTny TEPITTOGN TOL N YPAPIKT TAPACTACT EXEL AKPEG LE OPVNTIKA
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Bapn. Xto Zynuo 32 mapovcidletor €va TAPAdEYHO EPOPUOYNS TOV OoAyopiBpov TtV
Bellman-Ford 6mov o ypa@og £xet Akpeg pe apvnTIKES TIES PApovg.

BELLMAN-FORD ALGORITHM

2ynua 32. Ta 614010 VITOAOYIGHOV GLVTOUOTEPNS AVOTG YPNOULOTOLDOVTOS TOV 0hyOpOLo
tov Bellman-Ford

2.3. O aiyopiBuoc A*

O aryopBuog A* elvarl évag 01apopeTiKOc ahydpBog o omoiog kol avtdg mpoomadel va
Moel To TPOPANUA TNG GLVIOUOTEPNS Stadpoung HeTald 000 KOUP®V GE pio YPOEIKN
napactooct. Exel mapdpota Asttovpyia pe tov adyopiBuo Dijkstra, Bpickel Tnv cuvtopdtepn
nopela pe v mpodBnom evog kopPov ™ @opd amd v myn. H dapopd peta&d tov
olyopiBpov A* xor tov aAdyopiBuov Dijkstra eivon ot Aswtovpyio g€vpeong g
GUVTOUOTEPTG OLOPOUNG KOL GTNV EVIUEPMON NG O10dIKOGIaG aVTHG. AVTL v EvIEPDVEL
OAOLG TOVG YEITOVIKOVG KOUPOLS, 0 adyopiBuog A* evnuepovel pévo tovg KOUBovg mov dev
EYOuV eMOKEPTEL TPV, e Lo ao10d0EN eAmtida 0Tt avt| Ba lvar 1 GLVTOUOTEPT dLAdPOUN
EMEON TTPOEPYETOL ATO TNV GLVTONATEPN "Kat' ekTipnon mopeia". H cvuvroudtepn drodpoun
oe k0Be Prpa dev eivor amoilvtn. AviiBétwg, n cvviopdtepn dadpoun givar To dBpoispa
™G amOALTNG SdPOoUNG amd TNV TNy oTov KOUPO KOl L0 «EVPETIKT» EKTIUNON NG
amoOoTOONG 0O aLTOV TOV KOUPO otov mpoopiopd. H Bértiom anddoon tov alyopibuov A*
eCaptdror amd To «eLPETIKO» TPOTLTO. H «evpeTikn» extipunon mpénetl va etvon Aoy, Kot
OgV TMPEMEL VO VIEPEKTIUNCEL TNV 0mdoTaoN HETAED TOv KOUPOL Kot Tov mpoopispov. O
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«EVPETIKOC) TOMOG NG omdotacns HeTah Tov KOUPOL KOl TOL TPOOPICUOV TPEMEL V.
IKOVOTIONGEL TOV 0po OTL dev LITAPYEL Kopio OdPOUn OTN YPOQIKN TopdoTtocn mov Oa
UTOPOVGE VO Elval WIKPOTEPN OO TNV «EVLPETIKN» ektTiunon. Qo1000, dgv TMPEMEL Vo
vrepekTUN Ol ) amdoTaon pe TV avabeon pog ToAy pukpng agiloag, 1 omola £l EMMTAOCELG
ot Owdikacio emAOYNG Tov eAdyotov kOpPov. IMapadeiypatoc yaptv, €va KaAd
«EVPETIKO» TPdTLIO UTopel vo avorTuydel Otav 1 Ypaeikn Tapdotaon €ivol oTIC YNveg
ovvtetaypéves. To «evpetikd» mPOTLITO UTOPEL VO VTTOAOYIGTEL e TNV EVKAEIDELD AOGTAOT
petald 0600 ovvtetaypévov. Av kot 0 oAyoplBpoc A*  mapéyet po yopnmAdtepm
moAvmAokOTNTA. Oamd Tov oAyopiBuo Dijkstra, n Avon mov kobopiletar amd avtdv TOV
alyopBpo dev etvan n BéATIOT Omd pobnpatikn droyn, To omoio onpaivel 6Tt | Aon dev
eAEyxeTOn v OVTMG glvan 1) KoAvTepn Avon).

2.4. 2vykpion alyopiBuwyv dpouoloynonc

2tov mopoKdTo Tivako Tapovctdloviol GUVOTTIKG To TAEOVEKTHLOTO KO TO LELOVEKTILLOTOL
Tov KaOe AlyopiBuov dpopordynong:

[ToAd vynAn toydnTo Agv dovAgbel L apvnTIKA
Dijkstra Bapmn oto ypdeo
[8avucog

Aovlievet pe apvntikd Bopn
Bellman-Ford XopmAn toydmra
[davikog

A* Tayovtatog Agev glvan Tavto 10avikog

IHivakag 6. Octikd Kot apvnTikd Tov AhyopiBuwv dpoporoynong

Me Bdon ta mapoandve ctotyeio yio TV TPOyUOTOTOiNGT TG TAONYNONG TG EQUPUOYNS
ypnoonomdnke o adydpiBuoc tov Dijkstra mg akyopibpog dpopordynong kabmg ot Bdaon
dedopévev g epapuoyns dev vmdpyovv apvntikd koéotn. Ta kOGTN TG €PAPULOYNS
Bacifovion omv amdctaon TV KOuPwv mov £xovv oplotel oto Odpopa onueia TV
ECMOTEPIKOV YOPTOV TOV KTNPimVv, omdte eivar povo Betcol apBpoi. Eniong, onwg paivetan
Kot 07t ToV Topamdve Tivoka o adyopifuoc tov Dijkstra éyet tnv vynAdtepn todTNTO Kot
anotelel Tov 1avikd aAdyopiBuo yio thv epappoyn avti. O adydpibpog Dijkstra givar o
YPNYOPOTEPOG KO YPNOLUOTOLEL TOVG ALYOTEPOVS TOPOVG Yol TV EVPESN TNG GLVTOUOTEPNG
dwdpoung, kabmg emiong £xel pkpr moAvmiokodtnto. oo eivar  Pdon dedopévov, Tog
ypnoonomdnke o adyopdpog tov Dijkstra oty epappoyn, o kddikag kabdg kol Tov
Tpomo  €bpeong G eAdyomng oamodotaong petald apywne tomobeciog ypnotn Kot
npoopiopod Ba avaivbel oto kepdiao 5: «Yiomoinon Eeoppoyng ECE Indoor
Navigationy.
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Kepaiowo 3

Avaivon Tov AEITOLPYIKOV
Yvotuoato¢ Android OS
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3.1. Eicaywyn

Mia kvt TAaT@Oppo ivar o @opnTi GLGKELT, £va Kvitd THAEQP®VO 1 éva sSmartphone,
oTNV omoia £vog YPNOTNG UTOPEl va EKTEAEGEL O1APOPES AEITOVPYIEC O TNV KLYEAOELON
diktowon kot v mpdcoPacn oto Awadiktvo. YTApyouv OAO Kol TEPIGGOTEPES VEES
Aertovpyieg mov mpooTibevtal oV TPEYOVOO, TOPOY®YT] TNS KIWWNTHG GLOKELNG Yo VO
aLENCOLY TN AEITOLPYIKOTNTO KOl TNV TOPAY®YIKOTNTA Tovs. 'Eva amd ta Agttovpyikd
ocvotiuato ta omoia avamtOydnkov eivor kot to Android OS. Amotelel évo cvotnua
W00VIKO Y10 GUGKEVEC Ol OTTOIEG AEITOVPYOVV LE TN YPNON UTaTapiog Kot SOHOVVTOL KUpimg
amd vAkotexvikd eEomhMopd. Tétoleg ovokevég eival ta Kvntd tepuatika (Smartphones,
tablets) oALd kot cuokevég evtomicpot Béong (GPS). Onmg 6Aa ta AelToVPYIKE GLOTAHLOTO,
étol ka1 to Android diver ™ Svvatdmra o6TIG d1dPopes ePapUOYEC OV PLAoEEVEL va
EMKOIVOVOVV Kot VoL EpilovTon Ta YopaKINPIGTIKA TG EKAGTOTE GLGKEVTG.

H etarpeior Android Inc. 16pHOnke oo Palo Alto g California, tov Oktdppro tov 2003 amod
tovg Andy Rubin, Rich Miner, Nick Sears ot Chris White. IMapd tig mpogoveic
TPONYOVUEVEG OAOKANPMGELS TOV 10PVTOV Kol TOV TPOT®V vItoAAniov, 1 Android Inc.
AELTOVPYNOE KPLOJ, OTOKAADTTOVIONG LOVO OTL AELITOVPYOVGE GE AOYICUIKO Yo TO. KIVNTA
miépmva. Exeivo 1o étoc, Rubin Euewve amd ypruota. H Google arnéktmoe v Android
Inc Tov Avyovoto tov 2005, kdvovtag t Buyatpiky g Google Inc, pe oxeddv OAOVG TOVG
WOPLTEG TNG VA TOPAREVOLY GTNV ETALPEIN LETA TNV Eveon avTh. Apyikdg otdyog vanpée n
avanTLEN ELTVOTEP®V KIVIITOV GLGKELMV OV YvOPav TV Tomofesio Tov ¥pNHoTn TOLG
KOl TIG TPOTIUTGELG TOV.

CN>O=0ID

Zypa 33. Aoydtomo mhateoppag Android
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3.2. XapoKTnpIioTIKA KOl ASITOVPVIEC

To Android eivor éva Aettovpyikd cOoTNUo £T61 GYESGUEVO, DOTE VO TPOGPEPEL TN
HEYIOTN TOPOUETPOTTOINGON OTOL KIvnTtd TNAEQ®VA, avAAoya pe TIC emBuuiec Tov ypno.
[Tpocpépel 6TOVG KOTAVOAMTEG TN SLVOTOTNTA VO XPNOLUOTOMGOLY eEEMYUEVES VIINPEGTEG
0V Al0dIKTHOV, OTTMOC AVTUAANYYT] UINMVOUATOV MAEKTPOVIKOV Toyvopopeiov, mpdsPacn o€
oeMOEG KOWmVIKNG dkTHmoNg Kot euotkd mhionynon otov Ilaykoouio Iotd, ywpig va
aperel Tov topéa yoyoymyia. Exiong, vrooyeton mAnddpa epappoymdv mov 0o Bertiddvcovv
MV gumepion NG OVOTOPAY®YNG HOLGIKNG, TNng Olayeipiong apyeiov, ™G AqYNg
QOTOYPAPLOV Kol Bivieo aAld kol TG emkowoviog péow SMS, MMS kot govnTik®Vv
KMoeov. Apyikd ovartoydnke and v Google kot apyodtepa omd v Open Handset
Alliance. Emtpénel 6T00¢ KATAGKEVAGTEC AOYIGUIKOD VoL GUVOETOVLY KOSIKO LE TNV XpHon
™G YA®ooOG mpoypappatiopoy Java, eAéyyoviog TNV ovokevn HEcw  Piplobnkdv
AoylopkoL aventuyuévov and v Google.

To Android Pociletor otov mupnva Tov AgtovpykoL cvotiuatog Linux. Apywd
avantoyOnke and v Google kot mAéov avamtvocetar and v Open Handset Alliance
(OHA), wa xowompa&ion 48 TNAETIKOWVOVIOKOV ETOPLDV, ETOPIOV AOYICHIKOD Kot
kataokevng hardware, ot omoieg eivar aglepmpéves otnv avantuén Ko e£EMEN avoryTdv
TPOTUTMV GOTI CLOKEVEG KNG ThAepmviag, O0ntmg 1 Google, 1 Motorola, n HTC, n
Samsung, 1 LG, n Qualcomm, n Sprint, 1 T-Mobile k.a. ot omoieg To NoéuBpn tov 2007
£€PePaV 6TO0 MG TO VEO aVTO Agttovpyikd cvotnua. H Google dnpocigvoe 1o peyaidtepo
uépog tov Kmdtka tov Android vd Tovg dpovg g Apache License, piag ehevbepng adetog
AOYIOUIKOV, YEYOVOG OV EMTPEMEL GE TANOOC TPOYPUUUOTIOTAOV VO GYEOAGOVY EQUPLOYEG
yw. to Android pe ™ xpnom e YA®GGS TPoypoUUaTIcHoD Java, eAEyyovTag TNV GUGKELN
pécm Pprobnkadv Aoywopikov avertvypévov oand v Google. Ov gpappoyés avtég
UTTOPOLV VO, LETAPOPTOOOVV 6Ta KIvTd TNAEQ®VA 0td ToV dikTvako TOmo Android Market.

¥t Google, n opdda mov odnyndnke amd tov Rubin avémtvée o kvnty TAaTeOpua
oLOKEVOV 1OV TpoPodothnke amd Tov mupniva Linux. H Google sumopedtnke tmv
TAUTQOPUE GTOVG KATOCKEVOOTEG KOl TOVG UETOPOPEIS KPOTNAEPDOV®V LE TNV VTTOGYECT
™G TapoYNG evog evkaumTov, Bertidcyov cvothuatoc. H Google giye mopatdéet o oepd
VMK®OV TUNUATOV KOl GUVEPYUTAOV AOYIGHKOD Kol €lYE EMCNUAVEL GTOVG HETOPOPELG OTL
NTaV 0VOIKTO GTOVG J1POPOLS Pabovg cuvepyasiog.

2t0v TOpOKAT® Tivake @oivoviol To YEVIKO GTOlEl TOL AETOVPYKOD GLOTHUOTOG
Android:
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Programmed in C (core), Java (Ul), C++

OS family Linux

Working state Current

Source model Open Source

Initial release September 20, 2008

Latest stable release  4.0.4 (Ice Cream Sandwich)

Package manager Google Play / APK

Supported platforms  ARM, MIPS, x86

Kernel type Monolithic (modified Linux kernel)

Default user interface Graphical

License Apache License 2.0
Linux kernel patches under GNU GPL v2

Official website www.android.com

ITivaxag 7. TIinpogopieg Tov Android OS

H Boown dwpopd tov, and tor GAAL AEITOVPYIKE GLGTAUATE TTOV OVETTLENY O1BPOPES
ETALPEIEC Y10, TTOPOUOIOVG GKOTTOVG, givarl mw¢ to Android Pacileton €€’ olokAnpov o
xpnon Java. ‘Etot, yio v avamtoén pag Android spoppoyng yivetat, eKtog omd T ypnon
Java, ka1 n ypnom evig ewovikod Tposouolwty|. 'l o Adyo avtd, Yo TV avamTuén Tov
napéyetal o gikovikn pnyavn (Dalvik) n onoia extedei Tov dikd g kmddwka byte, kabdg
Kot po Bipiodnkn cuvaptioemv kat epyareiov mov ovoudletor Android SDK. Ta facikd
YOPOKTNPLGTIKA KOl 01 KUpLoTEPEG Aettovpyieg Tov Android givor ta e€ng:
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H mhatedppa eivon tpocappociun oe ueyolotepn ovéivon (VGA),
dod1doTaTeEG YNOLaKES Ypaptkés PipAtodnkec, Tpiodidotata Ypaptkd

Aa(l)‘r; VPYLES Bacwopéva oty OpenGL ES 1.0 ékdoon yopaktnpioTikay, kabmg Kot
ovns TOPUOOGLOKEG OTEIKOVIGEIS 000VNC "EEuTVEMV" GLOKEL®V KIVNTNG

TAEQOVIOG.

AmoOnkevon , . . . . ,

[ — Xpnon Paong dedopévav SQLite ya Tic avaykes amobkevong

To Android vrrootnpilet teyvoroyieg GVVIECILOTNTOG
Yuvoésouotnra | cvpnepiiappavopévov GSM/EDGE, CDMA, EV-DO, UMTS,Bluetooth,

ko Wi-Fi.

AmocToM)] , . , , .

S T SMS ko MMS givar ot 810061101 TPOTOL OVTOAANYNG UITVOUAT®V.

IMepuynon otov

I v Ttepuynon otov 1otd 10 Android diabétetl Eva puAlopetpnt

Io16 Baciopévo oty avoryt teyvoroyio WebKit.
Aoylopuko ypoapupévo otny Java givor duvatov vo LETOYAMTTIGTEL Ko vol
Yrootipi&n |exteheotei oty gwcovikn pnyavn Dalvik, n omoia givon o e€etdukevpévn
Java VAOTOINGY EIKOVIKT] UNYXAVIG, GYXESLOCUEVT] Y10 XPNOT) GE POPNTEG
GLGKEVEC, TAPOAO OV OEV EIVOL (ol TPOTLAN ELKOVIKT] Pnyovn Java.
To Aertovpywcod Android vrootnpilet tig akdOAoVOEC LOPPES MOV,
, GTATIKNG KOl KIVOULLEVT|G
;";“"!"‘én swcovac: H.263, H.264 (oe 3GPY MP4 container), MPEG-4
AT SP, AMR, AMR-WB, AAC, HE-AAC, MP3, MIDI, OGG
Vorbis, WAV, JPEG, PNG, GIF,BMP.
, To Aertovpywcd Android pmopei va cuvepyooTel pe KAUEPESG GTATIKNG 1
Emmiéov , , . , . .
O KWoOpeVNG kOvag, 006veg apng, GPS, aicntipeg emtéyvvong,
har d\:lv[a)l ren LayvNTOUETPA, O160146TATOVS KOOMG KOl TPLOIUCTUTOVS EMLTAYVVTES
YPOPIK®V.
Ieprparrov [TepthapPaver €vog TPOoOHOI®TY GLOKELNS, Epyaieia Yia d10pHwon
Avantoéng COOALATOV, VUM Kot EpYOAEin avAALGNG TNG ATOS0GNG TOV
Aoylopikod | ekteEAEGIUOL Aoyiopikoy kabmg kat éva emurpocbeto yia to Eclipse IDE.
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[Mapopota pe to App Store tov iPhone OS, to Android Market givat £vag
KOTOAOYOG EQPUPLOYDY TOV UTOPOVV VO LETAPOPTOOOVV Kot
€YKOTAGTAO0VV GTNV GUGKELT GAUECH LEG® OGVPUATMV KAVAADV, YOPig
TNV XPNON VIOAOYIGTY. Apykd LOVO dMPEAV EPAPUOYEG NTAV OLVATOV VO
eykataotafovv. EQappoyéc ent mAnpoun ntav peténeita S100éc1es 6To
Android Market otig HITA votepa oo tig 19 defpovapiov 2009.

Ayopd ko
Eykoatdotaon
E@appoyov

To Aertovpykd Android eiye & opiopod vrootpién yio 006veg
TOALOTTAGDY oNUEI®V aALA 1) SuvaTdTNnTa 0V T EYEL KAEWMOEL Gg emimedo
mopnva (TBavov yio amopuyn TopaPlicemy TMV TOTEVIOV AOYIoUIKOD
™mc Apple otig teyvoroyiec oBovav apng). Kuklopopei pia averionun
tpononoinor (Mod) mov xet avamtuydel yia vo vrootnpilel moAamAn
emaen (multi-touch), oAAé amattei dikardpoto TpOGPacng VIEPYPNOTN
(superuser) otn cvokevn yio. va ypagel ot pviun flash évac Toprivag
7oL va. unv giva voyeypappévog (unsigned kernel).

006vn Agiig
[oArami@v
Ynpueiov

ITivakag 8. Xopaxtnplotikd kot Asttovpyieg tov Android OS

3.3. Exdoceic

H 1otopia £ékdoong Tov Asttovpykod cvotipotog Android dpyioe pe v éxdoon Android
beta tov NoéuPpio tov 2007. H mpodtn eumopikny €kdoom, Android 1.0, Pynke tov
YentéuPpro tov 2008. To Android eivon éva Aertovpykd cvoTpa Kivntod TOv avorTuyOnKe
and ™ Google kot v Open Handset Alliance, kot €govv vdp&et TOAALEG EVNUEPDGELS GTO
Aertovpykd cvomnuo Bacedv ™G and TV apyiKy TG £KO00N. AVTEG Ol AVATPOGOPLUOYEG
dopbodvovy o ceIApaTo Kot TPocHBETOVV VEN YOPOKTNPIOTIKA Yvopicpoata. Amd tov
Ampimo tov 2009, kaBe Android €kdooom €xel avamtvyBel KAt amd Eva dvopo kMoo
Baciopévo oe éva emdopmo N YAVKO. AVTEG Ol EKOOGEIS OV £XOVV KUKAOPOPTCEL KOTA
xpovoroywn kot aieapntiky ogpd: Cupcake, Donut, Eclair, Froyo (mayouévo yiaovprtt),
Gingerbread (peAdyopo), Honeycomb (kmpnBpa) ko Ice Cream Sandwich (cdvtovitg
noywtd). H mo npdoeatn éxdoon tov Android OS eivon to Ice Cream Sandwich v4.0.4, tov
Maptio Tov 2012.

Bz 10 Bl oregoord [l Ceam Sarich
i Fioo
Cpcdle Gngerbmad
Donut
- 1 - - - 1T - - " 1 " T T T T T 1

208 20 a0 21 A a1,
Beta 2 B o Cram Sondichi )
1 Honeycomb{3x)

Zyjua 34. Ot exdooeig tov Android OS wg mpog To ypdvo
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To mhaicto APL, mov mapéyet pa mhotedpua Android, eEgidikedeTon xpnoIULOTOIOVTOG EVaY
aképaio aplud avayvopiong, yvootd kot oc APl Level. ‘Etot, to eminedo API eivon évog
aKépalog apBuog mov avayvopiler povadikd to framework API mov mpoceépetan and o
ékdoomn g mhatedpuag Android. TIpémet va yiver katovontd 6t n avayvopion tov API
Level nailel onpoviikd poAo 610 va d1acPAAGTEL 1| CLUPATOTNTA TG EQOPUOYNAC UE TIC
oVLOKEVEC oTlg omoieg Oa eykataotabel. Kabe dwadoyikn €xdoon tng mAatpopuag Android
vrootnpiler akpifog éva tétoo Level ko pmopel va meptloufdvel evnuep®OELS GTO
mhaicto gpappoydv APl tng Android. Kabdg to uépn g APl evnuepdvovtol, ta
TOAOOTEPA TTOL avTIKAOIoTOVTOL, OV KOl OE YPNOLOTOI0VVTAL TAEOV, OEV OTOLOKPVVOVTOL
teheimg. Ot evnuepmoelg avtég eivar €101 oyedacpéve ®ote 10 véo eminedo APl va
TapapUEVEL copPatd pe TG maiootepeg ekdooelc. 'Etol, or mepiocdtepeg adhayég etvan
TPOGHETIKEG KO ELGAYOLV L0, VEQ 1] OVTIKOOIGTOVV i AELITOVPYIKOTNTO.

Ytov mivako 9 mapovctaloviol ot EKSOGEIC TOL Aeltovpykoh cvotiuatoc Android pe ta
avtiotoyo APl Level pali pe tnv ovopooio g £€k600mg aAAG Kal TO TOGOGTO TMV YPNOTMOV
TOV YPNOLUOTOLOVY TNV KaOE £kdoom.

Platform Version Codename API Level Distribution
Android 1.0 Base 1 0%
Android 1.1 Base 1.1 2 0%
Android 1.5 Cupcake 3 0.3%
Android 1.6 Donut 4 0.7%
Android 2.1 Eclair 7 5.5%
Android 2.2 Froyo 8 20.9%
e, :
droid 2.3.3 - Gingerbread
Android 2.3.7 10 63.9%
Android 3.0 11 0.1%
Android 3.1 Honeycomb 12 1.0%
Android 3.2 13 2.2%
e o
dr0id 403 - Ice Cream Sandwich
Andioid 4.0.4 15 44%

ITivarag 9. Ot ekdocelg Tov Android OS
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Android 2.3.3
Android 3.0

Android 3.1

Android 3.2

/_\ Android 4.0
: Android 4.0.3

= Android 1.5

i\ Android 1.6

Android 2.1

Android 2.2

Androjd 23

2ynua 35. [locootd ypnoonoionong Kabe £kdoong

Mepd otoyyeia yio v kdOe £kdoon mapartiBevion TapoKdaTo:

» H éxdoon Cupcake gionyoye KOTOLL KOVOUPYLOL YOPOKTNPIOTIKG KOL OVOVEDGELG

oV demoaveia ypriotn (User Interface):

Ikavonto yuoo Kataypoen kot mopakoAovOnon Pivieo péoa amd TNV
Aertovpyion g Prvreokdpepoc, petagoptmon Pivteo oto YouTube won
ooToypoeldV oto Picasa amevbeiog amd to TAEP@VO, Kovovpylo LoAokd
TANKTPOAGY10 (apNC) pe TPOPAEYT KEWWEVOL

Yrootpién tpotvmov Bluetooth A2DP kot AVRCP

Ikavommta avtopatng obdvdeong oe pkpoovokevn Bluetooth oand o
GLYKEKPLLEVT OmOGTOON

Kowovpyla widgets kot pdielot Tov pmopohv vo, dSNUOGIELTOVV GTIV apPYLKN
006vn

Kwobpueveg petafaceig 006vng

Zyiiua 36. Aoyotomo Android 1.5 CUPCAKE
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» H éxdoon Donut npBe tov Zentépfpro tov 2009 ko meprddpPove:
e Beitiopévo Android Market

¢  Evoopoatopévn gotoypagiky unyovn, Bvteokduepa kot diemapn (interface)
yraAepi

e H ykalepl emurpémer mALOV GTOVG YPNOTEG TNV EMAOYN] TOALUTADV
POTOYPUPLOV Y10 Loy PPN

e Avaveopévn avalnmnon He GV, HE ToyLTEPN OmOKPLon Kot Pabvtepn
oAOKAN PO pe gyyevelg (native) €QopUOYES, CUUTEPIAAUPAVOUEVIG TNG

SVVATOTNTOS VO KOAOVVTOL ETOPES

e Avoveouévn avalnmmon pe v ovvoatdtnta avalTnone GEMO0OEIKTMV,
1GTOPIKOV, ETOPMV KOl GTO S1AdTKTLO Ao TNV apytkn 006vn

e Avaveopévn vrootnpiEn teyvoroyidv yio CDMA/EVDO, 802.1x, VPNs kot
LLE U0V LETOTPOTNG KEWWEVOL 6 opthia. (text-to-speech)

*  Ymoompi&n yw avdivon oBovaov WVGA

e  Beltwoeig oty Tod T Yo avalnTnon Kot Yo EpOPUOYEG POTOYPUPIKNG
Hnyovig

W (W=~
. &j
Zynpa 37. Aoydétomo Android 1.6 DONUT

> H éxdoon Eclair, Android 2.0 epgoviotke tov NoéuBpto 2009, e TI¢ T0vEKIOCELS
tov o€ Android 2.0.1 tov AskéuPpro 2009 (Eclair 0.1) ko tov Iavovépro 2010 pe to
Android 2.1 (Eclair MR1). Mepwég arlayéc avdpesa and v Tponyoduevn £kdoon
elvat:

e BéAitiot taydmra vAkov

e Ymootpi&n Yo meptocoTEPES 0006VES Kol avOADGELG
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e Beltiopévn demoedveia ypnot

o Kowobpyla dempdveio ypiong yio tnv unyavi avalnnong Kot vrootnpién
tov tpotvmov HTMLS

o Koawobpyieg AMoteg emapav

e KaAvtepog AOyog Gompov — Hopov yio ovTaL

e BeAltiopévor yapteg Google (google maps) 3.1.2
*  Ymootmpién Microsoft Exchange

¢ Evoopoatopévn vrootpién flash yio tqv Camera
o Ynolaxn peyédovon (zoom)

e KAdon MotionEvent BeAtiopévn ®GTE 01 KATOOCKELOOGTEG VO UTOPOVV VL
TOPAKOAOLOOVV AMOTELECUATIKOTEPA TAL YEYOVOTO TOAALUTANG OLPTG

o Avave®lévo EIKOVIKO TANKTPOAOY10

e Bluetooth 2.1

¢ —

Zyiua 38. Aoyotvmo Android 2.0 ECLAIR

» H éxooon Froyo, npBe tov Mdio tov 2010 kot avapesa otic oAlayEc mephapupave:

e  Beltiotomomoelg oty Toy0TNTA YEVIKE TOL AEITOVPYKOD GUGTHOTOS, GTNV
LU Kot 6TV omddoon

¢  Evooudtwon oty punyovn avalnmmong, g unyovng Javascript tov Chrome
V8

o Avénuévn vmoompiEn Microsoft Exchange (ce moMtikés ac@areiog,
ovyypovicpob nueporoyiov, auto — discovery, GAL look-up, remote wipe)

e  Beltiopévog mpowbntng epappoyng (application launcher), pe cuvtopgvoelg
TPOG TG EPAPUOYES TNAEPDOVOL Kol EPaPUOYES TNG Mnyovig Avalntnong
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[Ip6odeon USB kot Asttovpyia dvvapukng Covng (hotspot) WiFi
Avaveopévn epapuoyn Ayopdg (Market) pe avtépatn avavémon

Emloyn v amaydpevon mpodcPaocng doedopéveov maveo omd €vo SikTvo
KWVNTNG ThAEQPOVING

I'pryopn evoriayn avAapeso o€ TOAATAEG YAMOGEG TOV TANKTPOAOYIOL Kol
TV AeEIKOV TOVG

dovntikn KANon Kot dtopopacpog exapov pe Bluetooth

YmoompiEn yia apBuntikong kot aA@aptduntikods KodkoHg

H pnyovn avaltnong pmopet va anotvnwcet kivovpeva GIFs
YnootpiEn ya media HETa@OpT®ONG apyeimv oty unyovn avaltnong
YmoompiEn yio £YKATAGTOCT EPOUPLOYADV GTNV ETEKTACIUN LV

YnootpiEn Adobe Flash 10.1

LB an T

Zynpa 39. Aoyétomo Android 2.2 FROYO

» H éxdoon Gingerbread mapovoidotnke tov Askéufpro Tov 2010 kot 1 ékdoon vt
nepAdpPoave:

BeAtiopévo Ul yuo amdotnra ko taydhnta

[Two ypryopn, mo dtooONTIKN €160y KEWEVOL

Emiloyn AéEemv kot avtrypagn/emikOAANoN Le Eva ayyrypo
Behtiopévn evepystokn dwayeipion

YnootipiEn NFC (Near Field Communication)
Yrootpién video kKAnong

YrootpiEn tov tpwtékorirov WebM yia avomapaywyn video
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Zynua 40. Aoydtomo Android 2.3 GINGERBREAD

» H ékdoon Honeycomb &ivar otn 8160g0om TmV ¥pNOTOV KOl TPOYPOUUATIOTOV 0
tov Ogfpovdpro tov 2011, Aiyeg puépec petd v enavékdoon tov Android 2.3.3, ko
npoopiletarl amoKAEIGTIKA Y10 TOUTAETEC. MEPIKA Y OPpOKTNPIOTIKA.:

Yrootnpilel Sumdpnvous Kot TETPATLPNVOVS ETEEEPYUCTES

Bektiopévn vrootpién tov tapmAetdv ovamtuén Aoyiopikob (scripting) yi
3D, og yAdooo 1 omoia kadeiton "Renderscript”

Video chat péow Google Talk
Google eBooks

"ISiwTikn Tepynon”

PN

Zyfua 41. Aoydtono Android 3.0 HONEYCOMB
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» H éxdoon Ice Cream Sandwich fpfe otv ayopd otig 19 OktwpPpiov tov 2011 ko
neplappove:

o ZEek)leldmpo TNG GVOKEVNG LE AVAYVAOPLOT TPOGHTOV

e Aloyn peyéboug tov Widgets

e Software mTAnkTpa TAonynong

e Néa Live Wallpapers

e Anuovpyia @akéAmv Tov TEPIAAUPAVOLY EQUPLOYEG 1) ETAPEG

e Evkoln mlofynon oTig TeEAEVTUIEG AVOLXTEG EQPAPUOYES KOl AUECO KAEIGIUO
TOVG

e Evkolo tpafnyua Screenshot omoloodnmote 006vnc
e OpBoypaeog katd TNV TANKTPOAOYNON KEWEVOL

e People app ota mpoétvma tov People hub tov Windows Phone o6mov
enpaviCovtor 6Aeg ot drabéceg TANPoPopies Yo Kabe emapn

e Avaveouévn spoppoyn Gmail pe 2 ypouués mpoemokdnnong ko offline
avalftnong oto email tov televtaiov 30 nuepmv

e [l OSpoppo ovOTNUA EWOTOMCEMY HE TPOGONKN QOTOYPAPLOV Kot
LELOVOUEVO KAEIGLILO TOVG

Zynpa 42. Aoydtoro Android 4.0 ICE CREAM SANDWICH
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H Google aArdlel TaKTIKY 0TIG EKOOGELS TOV AEITOVPYIKOD TNG GUGTILOTOG, ONLOVPYDVTOS
EVOL KOO «UETMTO» E TOVG KOTOOKELOOTEG Smartphones kau tablets. e po tpoonddeio va
OTOLOTNOEL TIG ETOPEIEC KIVNTNG TNAEQOVIOG Vo £(0VV TOV €AEYYO T®V GLOKELMOV, M
etapeio oyxedialel va dmoel vopitepa mpdsPacT 6TOVS KATUOKEVOOTEG CLOKEVMV GE VEES
€KOOGELS TOV AEITOVPYIKOD KOt VO TOAOVVTOL KOTEVOEIOY 0TOVG KaTOvVaA®MTES. OElovTag Vo
aALGEEL TO KaBESTOG TOL emKpATEL ONUEPA, OTOL TPMTO EKAEWVE GLUE®VIO pe €vav
KOTOGKELOOTH O 0TO10C KUKAOPOPOVGE TN GLOKELT aLTH HE TNV vEa £kdoon tov Android
KoL LETA Ao Eval YPOVIKO SLAGTN O STVOVTOV KOl GTOVG VTOAOUTOVS KATAGKEVOOTES.

H xivnon avt éxer okond va dmwoel ot Google smmAéov éheyyo emdve oto Pocikd
YOPOKTNPLIOTIKG KOl TIG EQAPLOYEC TOV Asttovpyoldv oto Android, peidvovtag tov EAeyyo
mov Béhovv va €yovv ot mhpoyor Kivntig TmAEpwviog otlg ocvokevés. H Google Ha
OLUVEPYOOTEL e €MC KOl TEVTE KOTOOKEVLOOTEG TOLTOXPOVO, Yo TNV avATTLEn TG VENG
oelpdg smartphone xou tablet «Nexus», ta omoion kot Oa mwAoVVTOL amevBeing GTOVG
katovorotég o HITA, Acioa xou Evpodmn péoco g 1otoceMoag g kot iomg omd
optopévoug mpounbevtég Mavikne. H Google delyver va unv mroeitol kot cvveyilel va
Byaler kor véec exdoocels pe ovopata yAvkmv avty ) @opd. Ot véeg cvokevég Oa
YPNOOTO0VV TNV emdpevn ékdoor tov Android 5.0, Jelly Bean, kot 1 Google gvelmiotei
va €xel £Ton po TANPY YKapo cuokevdv Ttpog dtdbeom péypt v Huépa twv Evyopiotiov
tov 2012. H Google oyedidlet po avafaduon tov Aettovpyikoh cuoTHUATOG KAOE YpOVO
OmOTE EVOEYXETAL VA TAPOVGIACEL TNV €ndevn avafadon otig apyés tov 2013, 1 omoia Ha
ovopaletar Android 6.0, Key Lime Pie (Aepovomita).

3.4. Android SDK

H ovértoén Aoyoukod Android eivar 1 dadikacio amd v omoio. o1 VEEC EQOPUOYES
dnpovpyodvtar yo o Aettovpykd cvetpa tov Android. Ot gpoppoyés avarTucoovTaL
ocvvnBwg ot YA®coo Java aAld ko GAAo epyoieia avdmtuéng sivon dswwbéoua. And tov
Ampiho tov 2011 mepiocdtepeg amd 200.000 epappoyéc éxovv avomtuydei yio to Android,
ue mhvo oo 3 droekatoppvplo katefdopoto. H Android mlatedppo ovamticoetot yio vo
yiver n ayamnpévn og dropa mov gival vrevhuva Yo TV AVATTLEN KIVIITOV TNAEPOV®V.
Mua épevva tov lovviov 2011 €dg1&e 611 Tave and 67% twv developers kivntdv TMAepdvov
YPNOWOTOINCE TNV TAATPOPLLO, KOTA TNV SIIPKELL TNG ONUOGIELONG.

To mokéto avamtuéng Aoywopkov (Software Development Kit-SDK) zmepilapfaver éva
TEPLEKTIKO GUVOLO gpyaleimv avantuénc. Avtd meptraufdavovy évav dopbwtn (debugger),
Biprodnkeg, éva mpocopowwty Kwwntov thiepmvov Poaciopuévo oto QEMU, apyeioa,
delypoto Kodikmv kol cepvaplo. To emionpo VTOGTNPIYUEVO EVEOUUTOUEVO TEPPAALOV
avartuéng (Integrated Development Environment-1DE) givor to Eclipse mov ypnowonotet
o Android epyoleia avamntuéne (Android Development Tools-ADT) Plugin, av kot ot
developers pmopovv va ypNOOTOMOOVY 0mOL0dNTOTE EMEEEPYAOTH] KEWEVOV YO, VO
eneEepyactovv v Java kat ta apyeio XML, kot €metta pnoomTolony ™ YPOUU EVTOANG
epyareiov (to makéto avamntuéng Java (Java Development Kit-JDK) a1 to Apache Ant
AOLTOVVTOL) Y10 VO SULOVPYHoOLY, Vo YTicovv kot va dtopbdcovy tic Android spoppoyéc
Kabmg emiong kot vo eAEéyyovv Tig cuokevég Android.

O1 Bertuiwoelg oto Android SDK mmyaivouv padi pe mv avartuén mhatpopucdv Android. To
SDK vmootpiletl emiong tic mokodtepeg ekdoocelg ¢ Android mhatedpuag o nepintmon
nmov ot developers emBopodv va ctoyedoovy Ge €PUPUOYEG TOAMOTEP®V KvnT®V. Ta

79



ePYOAElDl OVATTTUENG OmOTEAODV GLOTATIKA TO Omoia. pwopovv va kotéfovv omd 1O
J1dikTVLO, GVVETMG aPOTOV £xel KATEPEL M MO TPOCEOTN KOO0 Kol 1) TAUTPOPUO,
TOAOOTEPEG  TAATOOPUES Kol gpyoieion umopodv  emiong va  kotéfovv  yu  TECT
ovppatdémrac. Or Android epappoyéc ovokevalovrar o€ .apk kat amobnkevoviol KaTm and
1o /data/app folder tov Android OS (o @dxelog eivor TPOGPAGIUOC HOVO YioL TOV YPHOTN
(root user) mov dev €yet mePAEEL TO AEITOVPYIKO TOL GLGTIHLATOS Y10 AOYOVS OCPALELNG).

3.5. Apritextovikng

H mlotedppa Android eivor pio avolktod GUGTHUOTOS OPYITEKTOVIKY, HE EVLEMKTO
nepPAAAOV avamTuéng eved mopdAANAc vITooTNPIlEl TV EMEKTACIUOTNTO TNG EUTEPLOG
YPNOTN, LE TO PEATICTOTOMUEVA YPAPIKA GLGTAUATO TOL O1afETEL, TV TAOVGLO LTOGTHPIEN
TOADUECOV Kot TOV 1oYLpd browser mov éyel evoopotmopévo. Emtpénel tn ypron kot tnv
OVTIKATAOTOGOT CUGTOTIKMOV TOV KOl VTOGTAPLEN UIOG OTMOTEAEGHOTIKNG Bdong dedopévavy,
EVO TAVTOYPOVA VTTOCTNPIlEl TOKIAN HEGO OCVPULOTOV EMKOWVMOVIOV. XPNCIUOoToLEl Eniong
wo  ewovikny ovokevn, v Dalvik Virtual Machine (DVM), mov e&ivol dpiota
BeAtioTOmOMNUEVN Y10l TIG KIVNTEG CUGKEVEG.

To Android eivar pa otoifo Aoyiopikov. H Aoy wicw amd avtiv v ékepacn Kot tnv
OAN erocoeio Tov Android, kp¥OPetar 6to axdAovbo ddypoppe Tov TapovsldlovTal Ta
Baoikd cvotatikd Tov (Zynuo 43).

APPLICATIONS

Contacts Phone

APPLICATION FRAMEWORK

Window Content View

Activity Manager Manager Providers System

Telephony Resource Location Notification

Fatage Manager Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries
Framework

OpenGL | ES FreeType WebKit

SGL SSL libc

LINUX KERNEL

Display Camera Driver Flash Memory Binder (IPC)

Driver Driver Driver

Audio Power
Keypad Driver WiFi Driver Drivers Management

Zynua 43. Ta Pacikd TepieyoUeEVH TOV AELTOVPYIKOD cvoThpatog Android
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Ymv otoifa tov Android, moapatnpovvion 4 emineda. Kdbe enimedo otnv apyltekTovikn
aUTY, YPNOWOTOLEL TIG VANPEGIEG TOV TOV TPOGEEPOVTOL OO TO. MO KAT® EMITEDQ.
[Mapaxdto Oa meptypapoHv avTd Ta ENimedn EEKIVOVTOS OO TO MO YAUNAO.

3.5.1. Hvpnvac Linux (Linux kernel)

To Android eivon Pooiopévo ota yepd Oeguéhia tov Linux. O mopivag Linux eivou
doKIaoHEVOS, oTafepOg Kot TETVYNUEVOG Kat uropet va Bpedel mavton, amd pordyla xepdg
puéxpt vepvmoroyiotéc. To Linux mapéyet oto Android 10 a@oipetikd emimedo LAKOV,
EMTPEMOVTAS TOL va umopel va ypnotpomombel oe peyddn mowidMo TAATQOPU®Y GTO
puéArov. Ewdweotepa, to Android ypnoyonotet tov moprva Linux yio thv dwayeipion pviune,
v Swelpon depyosidv, TNV OKTVMOON Kol GAAEG VANPECIEC TOL AELTOVPYLKOD
GUGTNHOTOG.

3.5.2. Eyyeveic BifpiioOnkec — Native Libraries

210 apéomg yniotepo eminedo Ppiokovrar ot Native Libraries — Eyyeveic BipiioOnkec.
OMlec avtég eivar  ypappéveg oty yAoooa mpoypoappatiopod C ko CH+ ko
LETAYADTTIGTNKAY Y10 TNV GUYKEKPILEVT] OAPYLTEKTOVIKT] VAIKOV OV YpNoLpomoteitot and to
mMAEP@vo. Ot BiAodnkeg avtéc dev gival epappoyéc Tov pumopoHv va otafodv amd POveS
TOVG. YTapyovv yio v umopohv vo KAnBovv amd mpoypapupato VYnAotepov enmédov. And
v ékdoomn Donut Kot petd, o1 KATAGKELAGTEG UTOPOVV VA YPAPOVV TIC JIKEG TOVG TETOLEG
BipAtodnkeg pe v xprion g Epyaieiobnkng NDK ( Native Development Kit ).

3.5.3. Xpovoc Extéieonc — Android Runtime

>10 1010 eminmedo pe TG eyyeveig PpArodnkeg, Ppioketor Kan o ypdvoc ektéheong Android.
Edd Covv Baocikéc Ppitodnieg tg Java ko 1 ewovikn punyavn Dalvik. H Dalvik etvon pa
BeAdtioTomompévn vAOTOINOT HOG EKOVIKNG UNYoviG Java yio popnTEG GUGKEVES OO TNV
Google. H Dalvik tpéyet .dex apyeia, Ta omoia givar bytecodes mov mpoépyovror amd apyeia
.class kau .jar. Ev avtiféoetl Opmg pe ta .class apyeia, to .dex eivor moAd mo coumayn kot
OmOOOTIKA, YEYOVOG CMUOVTIKO Yl CLGKEVEG HE TMEPLOPICUEVN Hvhun Kou umatopio. To
Android mepthapfdaver éva chvoro PBacikdv BiAodnkdv mov mapéyovv TG TEPICCOTEPES
and TG dbéoueg Asttovpyiec tov Packov Pipiodnkodv g Java. Kdanow mokéta kon
KMioelg vmhpyovv kot oto Android kdmowa GAAa dev vmootnpilovion KaBOAov, evd
tavtoypova o Android mapéyel Kon eMmPOcHETA TPOSAPUOGUEVO OTIG OIKEG TOV AVEAYKEC.

3.5.4. Illaicio Yrootiipiénc Avartoéne Epapuoyav — Application
Framework

[Maveo and 11 eyyeveic Pipriodnkeg ko to ypoévo extéreong Android, eivar 1o mAaiclo
VROCTNPIENG OVATTUENG €QOPUOYDV. XTO EMMEO AVTO TAPEXOVTOL LYNAOL EMTESOL
OOUIKEG HOVAdEC Ol Omoleg WmopovvV vo YpNoomomBodv yio TNV KOTOOKELY] T®V
epappoydv. To mAaiclo vrooTNPIENG aVATTLENG EPAPULOYDV EIVOL TPO-EYKATEGTNUEVO GTO
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Android, aAAG givol ETEKTAGIHO, APOV O KAOE KATOOKEVOGTNG UTOPEL VO TO GUUTANPMOCEL
pe ducd tov koppdrtia. To onpovtikdtepa dopkd otoryeio Tov TAoGiov owToD glvat:

*

3. onResume()
2. onStart()
1. onRestart()

Awyepromg Apaotnprotitov - Activity Manager: Yreb0uvog yio tov Aeyyo Tov
rpovou Long (Zymua 44) Tov EQopPUOYOV Kol Yoo TNV S TnpNo”n Uog otoifag mov
EMUTPENEL TNV TAONYNOT TOL ¥PNOTY GE TPONYOVUEVEG 00OVEG.

Mopoyéag Tlepieyopévov - Content Providers: Avtd ta avrtikeipeva mepiéyovv
d€d0UEVOL TTOV LITOPOVV VO, STOUOLPAGTOVV HETAED EQUPUOYDV.

Awyepromg [Mopwv - Resource Manager: Ot mopot, givol oTIONTOTE LIAPYEL OE EVal
npoypoppo. Ko oev eivor kddwog. Mo mopdderypo pmopel v eivor kmdukol
YPOUATOV, OAPaPIOUNTIKOTL YOPOKTAPES N OKOHO Kol ETOLUN GYEOLOYPOLLLLOTOL
obovav etaypéva oe XML, T omoio pmopel to Tpoypoppo vo KaAel.

Awyepromg TomoBeoiag - Location Manager: Xpnoiponotgiton yio vo. Umopei va
E€petl To AEPVO oL PBpioketal avd TG GTLyun.

Awyepiome Kowomomoewv - Notification Manager: [dovikdg tpdmog vy va
EVNLEPDVELG TOV YPNOTN Y10 YEYOVOTA TOV GUUPAIVOLV, SOKPLTIKA XWOPIg va
OLOKOTTELS TNV €PYOTia TOV.

Activity Lifecycle

C MNew Activity )

1. onCreate()
2. onStart()
3. onResume()

Running

onResumel()

Paused
onStop() \ )

I

[}
I
I
r
s

,
-

.
- = =<kill>>

Destroyed )‘IJ

Zyjua 44. O xdxhog Cong wag dpaotnprotntog (Activity) Android
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3.5.5. Epapuoyéc— Applications

‘Eva set amo epappoyég fpickovtar 6To VYnAOTEPO EMimedo NG apyitekTovikng tov Android
Loyiopkov ko mepthapuPdaver email client, SMS/MMS egappoyn, nuepordylo, évav web
browser, xapteg kot epapuoyég ent avtmv, enapé (contacts) k. a. OAeg ot epappoyég eivan
YPOUUEVEG O€ YAMOooa, Java.

3.6. Mepidio Avopdc

I[Ipv amd 3 ypdvia xaveig dev pumopovoe vo @aviactel 0Tt 1 ayopd twv Android
smartphones 0o umopovce Oyt uévo va ameidnost v Nokia kot v Apple aAld va
KLPLELGEL TOV KOoUOo TV kvntdv. H emtuyia tng Google sivan a&roonpueiowt. To k6ATO Yo
VoL T0 TETVYEL aVTod Elvorl TOGC!

1)
2)

3)

4)

5)

elva dwpedv.
elvat avoytd oe OAOLG.

EMTPENEL TNV KAOE ETOUPIR KIVITAOV TNAEPDOV®V VL TPOGPEPEL T KA TNG YPUPIKA
Kot Waitepeg pvhuicerc.

axolovBel v 1o Aoykn pe TIG EMTALOV EQAPUOYEG OV UOPelg va KaTePAcELS
ov akoAovBel kol to AppleStore kot yeEVIKA eival GYETIKA EUPAVEG TMG TPOoTaOEel
vo, yturnogt Ty Apple 610 1660 «C00l» givar va €xelg 0 d1kd cov smartphone.

TOVTOYPOVA, LE TO VA EXEL Eva 6pd “coPapés” epaployés, mpoomadel va Tumnoet
™ RIM pe 1o blackberry, po etapio mov amevBbvetonr 6e kowd mov PAémel 10
KIVNTO TEPIGGOTEPO GOV EPYUAEID EMAYYEALATIKOD KL Ol KOWVOVIKOV TPECTIL.

[Mopakdto Ba Teprypapel  mopeio TG 610 TOYKOGIO HePISLO ayOpdacs:

Tnv devtepn mepiodo (Q2) tov 2009 1o Android eiye pepiowo 2,8% oTic ToyKOGHIES
noAncels smartphone.

Tov ®efpovdpio tov 2010, n mhlotedpue Android «ateiye 10 9,0% NG
Apepucdvikng ayopds smartphone, OT®mg PETPETOL OO TOVS TPEXOVTEG KIVITOVG
ocuvdpounTéG. Avtog o apBudg Mtav Mo TEAVEO omd Ho. TPOTYOVUEVT] EKTIUNOM
(5,2%) tov Noéuppro tov 2009.

>10 Q2 tov 2010, to 10S g Apple Ntav mo mave kotd 11%, delyvovtag 0Tt TO
Android maipvel o pepidlo ayopdg xvpiog amd ™ RIM, kou mpémer axdpo vo
AVTOYOVIGTEL TOVG KOTOVOAMTEG HE VYNAEG OMOLTNOELS YO TIG VEEG TPOCPOPES
avToyoVioTdv. Emmdéov, ot avalutég emkevtpoOnkay oto TAEOVEKTLOTO OTL TO
Android éyet éva TOALOIOWAIKO, TOAL-UETAPEPOUEVO  AEITOLPYIKO  GOOTNUO
(Operating System - OS).
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o Méypt to 1éhog Q3 tov 2010, to pepido ayopdg otig HITA eiye avénbei oto 21.4%.
MdaMmota, tov Mdio tov 2010, ot mowAincelg Tov Android oty Apepikn Eemépocov
aT TNG aVTiTaANg TAaTEOppag iPhone.

e 10 Q4 tov 2010, t0 pepidio eixe owénbel oto 33% g ayopdg Kot yivetan €161 M
Kopveaio TAateoppo smartphone og mwAncelg, £yovrog to Android to 59% 1ng
OUVOAIKNG eykateotnuévng Paong ypnotov 10S g Apple otig HITA kot to 46%
NG GLVOMKNG eyKatesTNUEVNG faong ypnotav i0S oty Evpdn.

e >10 Q1 tov 2011, 1O AEITOLPYIKO GVGTNUO OV YPNOLUOTOOVY To. smartphones
eépvel 1o Android oty 1n Béom pe expnitiky dvodo 26% o€ oyéon e TO TEPOIVO
Tpiunvo, To Symbian t¢ Nokia otn devtepm, to 10S ¢ Apple oty Tpitn Ko T0
Aoyiopikd twv BlackBerry oty 41 0éon.

e >10 Q2 tov 2011, 10 Android ftav mpmdTo G 35 amd TIG 56 YOPEG EVD OTO
naykoGo pepidto to Android €yel To 48% yapn oe ayopéc ektog HITA. Agvtepo 10
Apple 10S pe 19% oto Q2, Eenépaoce ) Nokia kot to Aettovpykd g (Symbian).

e X710 Q3 tov 2011, T0 Android katatdooston ¢ n Kopveaio Smartphone tiotedppua,
pe pepido ayopdc 52,5%, avénuévo katd 4,6% amd TtV mTPONyovrEV] TPiUNnVN
nepiodo. To Symbian éneoe 16,9% ko to 10S g Apple givar otnv tpitn Oéomn pe
pepido 15%. H RIM - cvveyilovtag v mtdon - kotéyel v tétaptn 0€on pe
uepidro 11%, axorovboduevn and tnv Microsoft pe 1,5%.

e >10 Q4 1oV 2011, 10 Android tg Google mapapével TNV KOPLEN HE TOGOCTO
50,9% TV CUVOMKAOV TOANCE®V TOL TPUNVOL, OV Kol TOPOVLCIACEL Lot kPN
KApyYn o€ CLYKPION HE TO OUECMOG TPONYOVUEVO TPIUNVO, TPOPOVMG AOY® TNG
KukAopopiog tov iPhone 4S. To 10S Ppioketor otn devtepn Béom pe mMOGOGTO
23,8%, evd t0 Symbian katpakvAnce oty tpitn 0¢on, pe m1ocootd poig 11,7%

e Xt0 Q1 tov 2012, to Android kpatdel to. okfmTpa pe 56,1% moykoopuimg Evavtt
22,9% g i0S. To Symbian pe 8,6% xotr n RIM pe moAifoeig 9,9 ekatoppvpiov
povadmv o1o oo dtotne Kot t0cootd G Théemg tov 2,4% O¢ @aivetar va Eyouvv
KOG TOYT UWITPOGTA GTOVS 00O UEYAAOLG.

OS MARKET SHARES OF SMARTPHONES,
2009-2015

Symbian Android
Apple iOS Windows Phone

BlackBerry OS

“40%

30% \ :

oFe \_.__-—-c' ¥
*,

10%

0%

2009 2010 2011 2012 2013 2014 2015

We are here

Zyniua 45. Topeio Tov Aertovpyikdv cvotnudtov (2009-2015)
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To Android evepyomotovoe 300.000 avé nuépa mtptv tov AgkéuPpro tov 2010. Méypt t1g 14
IovAiov tov 2011, 550.000 Android cvokevég evepyomowobvtav amd v Google «dbe
nuépa, pe avénon 4,4% v gfdopdda. Tnv In Avyovstov tov 2011, vroroyicnke OTL TO
android eiye mepinov 48% tov pepdiov ayopdg smartphone. Xtig 13 OxtmBpiov tov 2011, 1
Google aviyyeike 0t vanpEav 190 exoatoppdplo Android cuokevéc oty ayopd. Amo Tig 16
Noepppiov tov 2011, xatd ) didpketo g avakoivoong tg Google povowng "These Go
to Eleven", 200 exatoppvpioa Android cuokevéc giyav evepyomombei. Me Bdorn avtdv tov
appd, pe 1,9% tov Android cvokevdv va givol TapmAéte, mepimov 3,8 ekatoppvplo
Android Honeycomb taumiéteg £xovv moAndei. 11 20 Aekepuppiov tov 2011, Andy Rubin
aviyyetke 01t Google evepyomorovoe 700.000 véeg Android cvokevég kabnuepvd. Avo
unveg apyotepa, otig 27 defpovapiov tov 2012, Andy Rubin aviyyeile o611 Google
evepyonolovoe Tave and 850.000 Android smartphones Kot TopmAETeC KaONUEPIVAL.

> IpoPisyn nia to éroc 2015

e Toa mphypata, copeova pe v IDC, Ba aAra&ovv pilikd to 2015 amd ™ devtepn
0éom kot Katw. Xty mtpdt Ba mapapeivel to Android, to omoio Oa Exel e&elyOet
OTNV TO SNUOPIAT TAATEOPLA LE €Vl pLepidto TG TaEews Tov 45,4%.

e Ouwmg, ot devtepn Béom Ba Ppebovdv Ta Windows Phone pe 20,9%, xabng n IDC
avapével 6tt m ovvepyasioo Microsoft - Nokia 6o Agtitovpynoel KatoAvtikKd otV
abENOTM TG ONUOTIKOTNTAG TNG GVYKEKPIUEVTG TAATQOPLLOG.

o  Evdweépov elvar akOun 1o yeyovog TG dV0 TAATPOPUES OV £XOLV TOVG OIKOVG
TOVG PAVATIKOVG 0madovg Ba dtatnproovv otafepd to pLepidtd Tovg. ZVyKEKPIUEVQ,
10 10S ¢ Apple Ba eivon mepinov oto 15,3%, pe to Blackberry OS va kwveiton oto
13,7%. Oco yio to Symbian, ovslooTikd dev VIapyel dedopévo 6Tl To pepidtd tov Ha
gtvar 010 0,2%.

o [Iépav TtV TPoavVOEEPHEVIOV AEITOLPYIKOV GLGTNUATOV, LRTAPYOLV Kol GAAEG
nAateoppeg yio smartphones. H IDC ektipd 61t t0 6uvolikod pepidnd tovg Ba eivan
nepinov 610 4,6%.

e Ot avorvtég g IDC dev dgiyvouv va miotevovv 6t 10 webOS, 10 Agttovpyikd
GUGTNUO Y10 POPNTES CLOKEVEG OV £xel avantvéet I Palm, n omola amoteiel mAéov
uqua g HP, va éxet v oavtamdkpion mov TEPUEVOLV TO GTEAEYT TOL
CLUEPLKAVIKOD KOAOGGOV.

o Evdgyouévag kar n IDC va vmootnpilel 6Tt 6TV ToyKOGHLO 0yOPA OEV UTOPOVV VO

avtéEOVV TEPIOGOTEPEG OO TECOEPIS TAATQOPUES, €K TV Omoiwv ot dvo Oa
arevBivovTal 6To VPV KOO Kot Ba £Yovv HeYAAT YKAUO CLGKEVDV.
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IDC’s Prediction for
the 2015 Mobile Market

\.' g
Windows Phone / Windows Mobil

21%

Android
45%

BlackBerry
14%

2ynqua 46. H mpoPreyn vyl T1g TOANGELS TOV AEITOVPYIKAOV cuotnpdtov péyxpt o 2015 amd

v etopia IDC
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Keparoro 4

H epoppoyn Hronynong oe
Ecmtepikove ywdpovg - ECE Indoor
Navigation
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4.1. Eicaymyn

2V mopovco SITAMUATIKY Epyocio avamtoyOnke por epapuoyy TAONYNONG E0MOTEPIKOD
YOPOL Kol g0peong mANpoeoptdv Yy toe Néa Ktmipia omg Zyoing HAextpoArdywv
Mnyovik®dv kot Mnyovikev Yroroyiotov (HMMY) tov EBvikod Metodfiov TToAvteyveiov
(EMII). To cvomnua ovtd mop€yel TOAAEG OLVUTOTNTES KO ONUOVTIKEG TAPOPOPIES Y10 TOV

xpHom:

R/
A X4

*

Mmnopet va Bpet TAnpo@opiec KaONYNTOV 1 YPOUUOTELDV GYETIKO UE TO TNAEQ®VA
Ko tnv tomofesia Toug.

Mmropei va o€t Tov xbptn tov Kibe 0pOPOV, GTOV OTOI0 EIVOL KOTAYEYPOUUUEVES OAEG
ot aifovoeg, to apedéatpa, Ta ypageio TV kKaONYNTOV Kol GAAo onueio
evolapépovtog (Points of Interest — POI). Eniong pmopei va. kéver Zzoom in kou Zoom
out to xaptn Yo vo. S€L TO KOAG TIG TANPOPOPIEG TOV TOV EVILAPEPOVLY OTWS KoL VL
uetakwvet (scroll) to yaptn o€ 6mota mhevpd OELEL.

To Kvprdtepo Koppdtt TG ePapproyng tvor n mhonynon. O ypnomg dtoAéyel péoa
am6d TN Pdon dedopévemv mov Ppioketon kot €nerta o€ mowo onueio (aibovoa,
apedéatpo, ypagpeio, W, exit k.a.) 0élel va mael. H mhonynon Eekvdel amd to
onueio mov Ppickeror 0 ¥PNOTNG KOl TOV OElYVEL TNV AT SOPOUN Yo TOV
TPOOPIoUO L pio e ypappr mov {oypaeiletal oTadtoKd.

[ToA) onuovtikd péPog ™S €QUPUOYNS €ivol 1| GOVNTIKY] TAONYNOT OAAGL KOl TO
KOTOAANAQ QOVNTIKG KOl OTTIKG UNVOUOTO 7OV okoVyoviow Kol gpeavilovral,
TOVTOYPOVE, OTA OyYAMKA Kotd tnv avalntnon minpogoptdv. ['evikd ko’ 6An v
OLIPKELD TNG EPAPHOYNG, TO OTTIKG UNVOLOTO €lval Kot QOVNTIKEG 0dNyieg Yo va
SLELKOAVVOLV TO YPNOTY.

Exet t dvvatdmta va ahAdEeL Ty VTopEn TOV QOVNTIKGOV OMAGV, TNV ToyOTNTO

NG TAONYNONG, OOV 0poPo Ba delyvel | epapproyn OTav EEKIVAEL Kot AAAEG aKOLOL
dwbéopeg emA0YEG pésa amo T puOUIcELS TG EQAPLOYTS.

4.2. H epapuoyny ECE Indoor Navigation

Yty evomto ovt Ba avaivbei n gpoppoyy ECE Indoor Navigation avagépoviog Tic
EMPUEPOVG OLVATOTNTES, OAAG KOl EMAOYEG TTOL £XEL O XPNOTNG YPTCLLOTOLDVTOGS TN.

4.3. 'Evapén Epapuoync

Ortav 0 gpnotg «Tpé€ey Vv €Qapproyn TOTe N apykn 006vn eaivetat oTig dvo axdAovdeg
Ewovec:
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Ml @ 6:21em T @ 6:55 pu

— e}
B.0.4
o010 B.0.5 |
%) e ]
Z 4 BO3 |
o 0 011 i f
z' t 806 |
SWED> B.0.2 008
? C 012 !l. '||
- B.0.1
013
: ==t :]i
Iadoor Navigation [ =1 i
1o 8.0.10 ) qu 1 -
The School of Electrical and Computer TN LU LA O B .
Engmeering
of the
National Technical University of Athens ;
Hello, I am Ntuadroid and I will help you
to find your destination. You are on the
Floor 0

Ewova 1 Ewxova 2

e Xmv Ewodva 1 @aiveton mog Eekvaer N €pappoyn, oty omoia mapovcstaletan T
gldovg gpappoyn etvar kot yroo mow oo tov EOvikod Metodfov TToAvteyveiov
avantoynke («Indoor Navigation to The School of Electrical and Computer
Engineering of The National Technical University of Athens»). Emiong, kotd t
SLApKEL TNG EIKOVOS OVTNG AKOVYETOL Y10 TECGEPD OEVTEPOLETTO LLOVGIKT).

e Xmv Ewodva 2, paivetor o xaptng tov eoyeiov amd ta Néa Ktipro Hiexktpoldymv
Mnyovikov kot Mnyovikov Ymoloylotdv, otov omoio Omwg @aivetonr givol
KOTOYEYPAUUEVEG Ol OVOUOGIEG TV aBovcdv, auededtpmv, WC K.0. ZT0 KAT®
HEPOG TNG EKOVOG QaivETOL VO OTTTIKO VOO OAAGL TOVTOYPOVO EIVOL KOl POVNTIKY|
odnyio to omoio Aéel «Hello, I am Ntuadroid and | will help you to find your
destination. You are on the Floor O». To 6vopa «Ntuadroid» 666nke 610 cvoTUa
TOV QOVNTIKOV 001DV Kot E00TONGEMV.

4.4. Kevrpiko Megvov

Otav 0 ypNoTG TATNOEL TO TANKTPO «MENU» TOV KIVNTOL £UOAVILETOL TO KEVIPIKO LEVOD
™G €QOPUOYNG, OTO OTOI0 O YPNOTNG EYEL TIG MOPAKAT® ETAOYEG OTMOG TOPOoLGLALovTat
otV Ewova 3 mov akorovbet.
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Ml & 6:56 pm

'[| l A.0.12

A.D.11 L 005
Yoo T E—
| A.0.13
L 004
Floor 0 = =
Ground A.0.14
- 003
FADID § =
_— L | A0.15
[EE 002
I ¢ G
AN16
AD.4 A0S ool

- e 2l Ll =) ¥} k
Find Destination  Select Floor POI
N - a
Settings Volume Back
Eixova 3

Ta epyaleio mov divoviar 6To ¥pNotn 610 Kevepikd pevol (Ewodva 3) eivar to mopokdtm:

1.

Find Destination: Me v emtAoyn vty 0 YPNOTNG UTOIVEL GTO WHEVOD Y10, TNV
monynomn. O xpnomg dwaAéyel v Béom Tov KoL T0 PHEPOS 6T0 omoio BEAEL va Tdel.

"Yotepa akolovbei 1 mAonynon pe ta OTTIKE UnvOLOTO Kot TIC QOVNTIKEG 00NYieg

TPOG TO LEPOG TTOL £xEL EMAEEEL.

Select Floor: O ypnotng emléyovtag avtd T0 KOLUTl pmopel va emAEéEEL OOV
O0po@o Bélel va det.

POI: Tlatovtag avtd o Kovumi, 0 ¥PNOTNG Umaivel o€ o AMoto amd onpeio
evolapépovtog (Points of Interest). T Aiota avt propei va gt Ty tomobecio Twv
ONUEIOV OVTOV TAVE GTO YAPTN OTMG Kol EMIONG TANPOPOPIES YO0 TOVG KaONYNTEG
KO TIG YPOLULOTELEC.

Settings: H emloyn ot petapépet to xpnot otn kKAGon mpofoirfc tov pubuicewv
™G epappoyns. O xprong €xet Lo GEPE ETAOYDOV KOl TPOTIUGEMV.

Volume: O ypriiong pe v emdoyn avty tov eueavifetol po umdpa ETAOYNHG TG
EVTOOTG TOV POVNTIKOV EL00TONGEMV.

Back: H emloyn ot pHetapépel Tov ypniotn oty mponyoduevn activity kot av dev
VIapyEL GAAN activity tote tov petapépel oty Kevepikr 006vn tov Kivntov.

Mo Adyovg koAOTEPNC GLVOYNG OTNV TEPLYPAPN TNG EPUPHOYNS, TO Tapamdve 6Oa
avaeepBOLY AVTIGTPOPO GTNV OVAAVOT| TOV EMUEPOVS TPOYPUUUATOV KOl ETAOYDOV TOV
€xeL 0 xpNoTNG.
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4.4.1. Emiloyn Back

G 7:18pm
T as
8.0.4 ]

* Mg v emhoyf] TOL Kovumoy %0 _’_':,‘3;5 J N
«Back» (Ewova 4), 6mmg vrodniovel Kot B.03 - Floor 0 —
to’évoua 0V KODMRI?I’) emctp:?(pa TOV - ITB'M 1 Ground
APNOTN 6TV TPOTYOVHEVT K?»acn ™me Grs ‘L oos { . [ ‘o
epappoyng oy omoia Hrav. Méhwota, v —— B |
o€ TEPINTMON €lvorl 6TV TPMTN «activityy o1s _ ) F T
Kot motnoet 1o kovpmi avtd, totE O E: =] prargll [l .
K\elogl 1 epappoyn kot Bo Tov mETAEEL '—'im@L_ : : L]]
OT1 KEVIPIKT MOTO IOV £)XEL O XPHOTNG TIS = [a - - ! WA " I
EPAPULOYEG TOV KIVNTOD TNAEQDVOL TOVL.

Agrtovpyel oav to «Back Button» tov = = e —
Kivntov kot ouvnlmg emoTpéPELl TOV o B i
XPNOTN  OTNV  KEVIPIKN KAGGN, TNV |Find Destination Select Floor POI
MapActivity.class. G +

Settings Volume

Ewxova 4

4.4.2. Exiloyn PbOuionc Evracnc Hyov (Volume)

»  Jlatdvrog to kovpumi «Volume» amd 1o kevipikd pevov (Ewdva 5) avadvetar Eva
nopabupo mave oy vadpyovoa 00ovn to omoio avaypdest «Options» kot and KOT®
«Speech Volumey» pe o pmdpa kot o ypnomg umopei va emdé€el v éviaon Tov
QOVNTIKOV E00TOMGEMY TNG EPOPLOYNG LE TO VO LETOKIVEISTNV umdpa apiotepd (peimon)
N 0e&a (avénon). 'Erncita matdvrog 1o «OK» amobnkeveton n emdoyn tov 1 «Cancely»
aKvp®vovTal ot aAlayég mov £yvav (Ewkdva 6).

'ﬁﬂﬁ 7:17 pm 'ﬁﬂﬁ 6:57 pm

i B.0.5 ¥ A;

010 0.

BO3 | Floor 0 —

e B N 1 4 Ground

B.0.6

B.O.2 | T oos boA

L N

B.O1 ] "

a.0.4a .05

‘.'"'—""' i - :i Arnf a4 A, 5 [:

Find Destination Select Floor POl

= a
Settings Back
Eiwova 5 Ewcova 6
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4.4.3. Emiioyn PvOuiceic Epapuoync (Settings)

» Me 10 kovumi «Settings» divetar 1 dvvatdtrta 6to YpHoTn Vo peTapepOel oTIC
pvOuicelg g epappoyne. Tig aAlayéc mov umopel vo KAVEL GTO CUGTNUO TNG EPAPUOYNG
AVOADOVTOL TOPAKAT®, Ol OTOIEG TOPOVGLALOVTOL KOl OE EIKOVEG.

Music for start screen: Onwg
avaQépOnke Kol TPONYOLUEVMOCS, KOTA
™V évapén e EQOPUOYNG OKOVYETOL Yol
téooepa  Ogvutepoienta  povoiky. O
XPNOTNG £YEL TN OLVATOTNTA VO EMAEEEL
av 0éAel va akovyetat 1 OYL 1| LOVGIKY| UE
T0 VO «TIKApe» M vo «EeTikapeyy 10
kovti avtictoya (Ewkdéva 7). H emioyn
ot amofnkedETAL GTO GLOTNLLA, KoL TV
emopevn @opd mov Bo  Eexwnoer M
epopuoyn, Oa 1oyvel M emAoy 7OV
enéhele 0 ypNOTNG.

Voice for speech: Eite «atd v
egepebvnon TG EQUPHOYNG YL TNV
avaltnon mANPoeopldV £ite Katd TNV
mTAoNyMoN, axovyovtot (POVNTIKES
oonyieg Kot €100TOMGELS 6T AyYAIKA. O
xpNoTNG Hmopel vo daAé€etl av Béhel va
OKOVYOVTOL O1 POVNTIKEG OpIAeS 1 Oy H
emAoyn avtn eQopproleTol aUES®S OTO
ovotnua g epappoyns (Ewova 8).

Ml @ 7:25em

"ECE Indoor Navigation

Settings

Music

~ for start screen

for sy

Select Floor

Floor 2

Select speed

rast

Information

Info

Download Speechsynthesis

about

Ewcova 7

%m 7:25 pm

'ECE Indoor Navigation

Settings

Music

for start screen

Voice
~ for speech

Select Floor

Floor 2
Select speed

Information

Info

Download Speechsynthesis

about

Eiwxova 8
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» Select Floor: O ypnotng umopel vo emAé€et tav Bo Eekvael 1 popproyr, amd Toov
opopo BéAel va eppaviletar o xbptg (Ewova 9). Ot duvatég emAoyég OTmMG paiveTot
otV Ewova 10 etvan o1 €€ng:

= Floor0
= Floor 1
= Floor 2
= Floor 3

O ypnotng umopsei va. emhé€et Eva and avtd gite vo matfhoet To kovuni «Cancel» ywa va
AKVPMCEL TNV KOTAYOPNON. Z€ TePInT®ON 7ov emAéel KAmolo OpoPo, 1 ETAOYN TOV
enpavietar kdtm omd to «Select Floory. Xtnv mpokepévn mepinmtmon fTav opyikd o
dpogog 0-1606ve10 «Floor 0» (Ewova 9) kor emdéydnke o 2°° dpogog «Floor 2» (Ewdva
11). ’Etot, TV eno6pevn opd mov o xpHotng ETBLUNGEL VO XPTCILOTOGEL TV EQPOPLOYT, O
Yaptng mov Oo poptmOei Oo eivar Tov 2°” opodPOVL.

%ﬂ] 7:06pm

Gl @ 6570 @ 7:06em

\ECE Indoor Navigation

Music Select Floor

for start screen

Voice Floor 0
for sy

Select Floor Floor 1 @) Select Floor

- Floor 0

Select speed

Normal

Information

Info

Download Spe

Ewxova 9

Floor 2

Floor 3

Ewxova 10

. Floor2

Select speed

Normal

Information

Info

Download Sp

Ewova 11



» Select speed: Katd v mionynon, {oypoaeiletatr pe opiopév tayxdTnTo 1 YPOUU, 1
omoia dgiyvel v dtadpopun oV TPEMEL VO AKOAOVONGEL O YPNOTNG YO VO PTAGEL TOV
TPooplopd ov £xel dnAmoet. 'Exel opiotel n taydnto «Normaly, n onoio givat 1 o
KOTAAANAN Yo va v akoAovOnocel évag ypniotng (Ewdva 12). AAAG vrdapyet m
dvvatomro va ovénbel 1 ko vo petwBel avaioyo pE TIC TPOTUNGELS KOU TIC
wotepdTTEG TOL KAOE YpNoth. Ot duvatég emhoyég elvar ot e&ng (Ewova 13):

= Very Slow
= Slow

= Normal

= Fast

= Very Fast

O ypfiotng pmopel vo emhé€el éva and avtd gite vo motnost To kovuni «Cancel» yuo va
AKVPAOGEL TNV KOATOYDOPNON. L€ MEPIMTOON TOV EMAEEEL KATOX TOVTNTA, M ETIAOYN TOL
enpavietar kdto and 1o «Select Speed». Ztnv mpokeévn mEPITTO®ON NTOV OPYIKA M
emhoyn «Normal» (Ewova 12) kau emhéydnke n topdnra «Fasty (Ewova 14).

%ﬂ] 107

"ECE Indoor Nawgathn

Music
for start screen Very SlOW
Voice

for speec for sf

Slow

Select Floor

'Semctspeed
- Normal

Information

Info

Download 5p

about

System

Ewxova 12

Normal

Fast

Very Fast

Cancel

Eiwova 13

Select Floor

'Semctspeed
Fast

Information

Info

Download Sp

Eiwxova 14
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Y1g pvbuicelg vmhpyelr kot po evotnto. mov ovopdaletar «Information». Xe avtiv

VIAPYOLY VO avTiKEipEVa., To «Infoy» kat to «abouty.

Info Download Speechsynthesis:
[Matdvtag mwiveo oto «Infoy, avaddeton
éva. mapdbupo o©T0 0moio TEPLYPAPETAL
TG vo  Katefdoet o ypnotng 10
Speechsynthesis  (Ewova  15). To
Speechsynthesis eivor o epapuoyn tov
Kyntov ywo va. pmopel 1o 1010 10 Kvntd
0V va cuvhécel keipevo oe opMa (text-
to-speech). Avti 1 epapuoyn ypetdleton
YL VO UTOPOVV VO OKOLGTOUV Ol
QOVNTIKEG 00MYieg KOl E€00TOMCELS TNG
EQPAPHOYNG.

= about System: Ilot®vtag move 610
«abouty, avoddetar évo  mapdbvpo
onwg oaivetor otnv Ewova 16, oto
omoio LVIAPYOVV TANPOPOPIES Yoo TNV
EQAPLLOYN aVTN, SNANOY] Yo Ol GYOAN
KoLy oo Adyo  avomtOyOnke.
Emumiéov VILAPYEL oUVOEGLOG
EMKOVOVIOG OV LTAPYOLV TPOTAGELS
oo TOVG YPNOTEG KOOMG Kol TO OVOUQ
TOL  MUOLPYOD NG EQUPHOYNG,
Kovotavtivog [Hamacmdpov.

'ﬁﬂﬁ 6:59 pm

Eiwcova 15

Za Ml @ 6:02em

Ewcova 16
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4.4.4. Emoyn Xnueio Evowaoépovroc (POI)

Enéyoviag to wovumi «POl», o ypnotg petapépetor oe o Aiota omd ornueio
EVOLPEPOVTOC OIMG Ypapeio KaOnyntomv, aueiBéatpa, aibovoes, ypoupoteieg, KvAKelo,
TovaAéTES, ££600VG Kal dAAa ToALG (Ewkdva 17). ‘Encita, emléyovtag to Kabéva and avtd,
0 XPNOTNG HETOPEPETAL KOl 6TNV avtiotoryr kAdor. Eite Oa divel oto ypnot ) dvvatodotnTa
va emAéEel g molov Opoo BEAEL var del avTd oL eméhele Kot HeTd va OgL TV Béom Tov
Thve o©To YApTN €lte av vmdpyel uovo éva ota Néa Ktmpia 1618 B ToL gppavicet
katevbeiov ™ B€om tov 61O YAPTN KOt 6€ OOV OpoPo ivat.. OAa ta POl elvan ta €€ng:

o Professors’ Offices M) @ 7:02em
"ECE Indoor R T D T ]

o Amfitheatre

Professors' Offices
o Classrooms

o Secretariat Amfitheatre
o Librar

y Classrooms
o Labs

) Secretariat
o Cafeteria
o WC Library
o Elevators

Labs
o Stairs
. Cafataria
o Exit
Eiwxova 17

o Safety Exit

&5h T 7:05 pm

'ECE Indoor Navigation =

% Eva amd 1o mo onuoviikd pépn  pog
YyoAg eivan to ypageio TV kobnyntov
(Professors’ Offices). 'Etol 0 ypnotng €xet
™ duvatotnTa. Vo Yasel Omoov Kabnyntm
0éket, o omolog va &yet ypoapeio ota Néa
Kmpo e Zyodic HMMY, kot va dct [RCEREIIiE
TAnpopopiec oxetwcd pe tov aplud Tov
ypapeiov Tov Kot Tov Opoeo mov Ppioketan EEEECIgE]:
10 ypapeio. EmmAéov, pmopel va der 10
mAépmvo, 10 eof kot to email tov (6co [RIsIg=la%
etvar dwbéoa) kabmg emiong Kot 10 mTOL
Bpioketar To ypageio Tov TAV® 610 YhpTn. REELSES
[Mopakdte mapovoidletar £vo TapadEyLLoL
TG akplPdg Aettovpyet.

Amfitheatre

Eixova 18
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=2 Apywkd, smAéyovtag o ypnotng to «Professors’ Offices» and t Aioto tov POI,
LETAQEPETAL GE ot GAAN KAdom otnv omoia vrdpyel éva kovti avalntmong (Search
box). O ypnotng pmopet va ypayel To dvopo Tov kafnynth mov embouei Kot KoToOMTLY,
10 cvotnua avolntel amd ) Paon dedopévev to dvopa mov £dwoe o ypnotns. Eotw
ot 0 ypnotng Ypaestl «Sykas» ommg eaivetal ko oty Ewova 19. "Yotepa, motd to
kovumi ywoo v avalnmon. Xmv Ewova 20, mapatnpeitar Ot £xel eppaviotel 1o
ovopa «Efstathios Sykas» kot kétw omd 10 Gvopd ToL avoypaQeToL 0 OPOPOS KOl TO
VOOUEPO TOL YPAPEIOL TOV. LT GLYKEKPIUEVN TepinTwon ivar o 2°° dpogog «Floor 2
Kol 0 aplOuog tov ypageiov tov «B.2.11».

Gl @ 7:03eu Ml @ 7:03em

'ECE Indoor Navigation d 'ECE Indoor Navigation

Give the name of the professor Give the name of the professor

Ewcova 19 Eixova 20

Efstathios Sykas
Floor 2 - B.2.11

2 ovvéyewn, TATAEl TAVEO GE AVTO TOL TOV
éByare n avalntnon Kot 0 xpNoTNG LETAPEPETAL
ota otoryeio Tov kabnynt k. Evotdbiov Xvkd. [ cn.ntua.gr
2mv Ewodvo 21 Onmg eivar ep@avig €ovy [ttt Ry
eEUQOVIOTEL TO TNAEPOVO TOL Ypapeiov TOv, TO
email tov kor po emioyn mov Aéer «Find
Position on the Map».

Eiwova 21
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e Otav o ypriotng matnoet to «Call officer, tote
KoAel TOV aptpud mov @aivetatl KAT® amd ovTd
KOl €Tl UmOpel VO EMKOWWOVNAGEL UE TOV
kanynt (Ewova 22).

BN & 2:33em
Dialing

+S02TU0 P TZ2528

Press Menu for call options.

Eiwrcova 22

e Otov o ypiomc matnoelt to «Emaily, toéte pmopei vo oteider email xor va
EMKOWVOVIOEL LEGM NAEKTPOVIKOD TayLOpopeion pe Tov kabnyntn. Mdiota, to email
etvar dtbéoo ya Tov xpno, 6nwg eaivetar otnv Ewodva 21.

Ml & 3:06,m

e Téhog, O0tav matnbei to «Find Position
on the Mapy, 10te Ba. eppaviotei | Oéom
TOV YPOPEIOL TOL KaONYNT| TAV® GTO
xopTN, 0TS Qoiveton ko otnv Ewova
23.

=
| 825
B.2.4
F ) - ‘: --2-?
B3 Floor 2
B5.2.8
i - -
e ! B.2.9
r B.2.10
e s Eus_tza_lﬂﬂos Sykas
B.2.1
. B8.2.12
LY |
e T
Hid
PSS = | -
8.2.13
B.2.14
] = == J L]
B8.2.15
B.2.20
b =
B.2.19 Y
Eixova 23

= Avtioctoyog tpémo¢ avalftnone Tov Kadnyntov eivar Kol Yol TIC YPOUUOTEIEG

«Secretariaty. AALG vTapyovV dVO JAPOPES.

e H pio dwwpopd sivor 6t N Aiota givarl duvapkr, SnAadn eaivetal amd v apyn M
Mota pe TG ypoppoteieg kot 0tav 0 ¥pnotg TOTHoEL 6T0 Kouti avalnmong
ypoppoteio Tov yyvel, Oa epgoviotel pdvo aut).

e H debtepn elvan 611 €xel meprocdtepa TMAEP®VA Kot as dabéoia Yo Tov xpnot.
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= Ta vroroura POl Agttovpyodv pe tov id1o tpomo. O ypiotng eite matdel oe pio emhoyn
amd T Alota kot tov deiyvel katevbeiav oto Ydptn Vv Tomobesio tov (Cafeteria,
Library) eite divelr otov ypiiot va emilé€el og molov 6po@o BEAeL va del owTd OV
enélele (WC, Elevators, Stairs, Exit, Safety Exit) eite va tov gupavifetot véa Aioto
ue véeg emAoyég yuo vo emdé€el mo ovykekpipévo (Amfitheatre, Classrooms, Labs).

Mo v kéBe mepintmon B Tapovcloctel oe E1KOVES Eva TAPASELY A OO OVTA.

v WC
Ml @ 9:47em

Cafeteria

Elevators

Stairs

Exit

Safety Exit

Ewcova 24

Ml @ 0:47em

'ECE Indoor Navigation

O Floor - Ground

1st Floor

2nd Floor

3rd Floor

Select Floor to see all WC

Ewxova 25
e Jantl 9:52 pm

L

n.im

B

Floor 1

— | R— |
ALlL.B | M
101 -

ALl | N
10%

5 1
ALLE
10

Ewxova 26
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N & 9:37em Bl €2 9:38rm
011
) Gr
I' e B.OE ,' o
i B.0.2 oos
Professors' Offices 012 il 1
B.0.1 | ; —
| 013 i k
Amfitheatre e v j A.0.4
- d Amf. 4
| f
B.0.10 ‘[ qu p .
Classrooms - . . - il '
Here is: Library
= - - L

W T 1 Ty

; - l . A03
I

B.0.9 = Amf. 3
Library -
Library - L ]

Labs

Secretariat

Mafataeria

Eixova 27 Eixova 28
v Amfitheatre
BH @ 10:04pm TR @ 249 o Wil @ 251w
' | ' 007 [ ADLS
on2
Professors' Offices | ‘ wa
r
Amfitheatre L B .
Classrooms | e K‘T
Herg{js:hmf‘l \
e \ <
. ! “ A0l \\}
Secretariat PP

=

Library

Labs

All Amfitheatres are on the Floor 0 -
Gmund. F|00r0

afatarin

Eiwcova 29 Ewova 30 Ewova 31
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4.45 Emiioyn Aliayn Opogov (Select Floor)

* Me 10 wovumi «Select Floor» diveton
dvvatdtTo oTo YpNotn vo petapepbel o o Mota
pHe TOLG 0pOeovg Tov kInpiov. H Alota Omwg
eaiveton otnv Ewova 32, givat:

o 0 Floor — Ground
o 1% Floor
o 2" Floor
o 3"Floor

Kowtalovtag tv Ewodéva 33, mapamnpeitor 0Ot
VIAPYEL £Vl «Tio» dimAa and v emioyn «0 Floor —
Ground». Avto yivetar yati mpwv o ybptng £detyve
tov 0po@o 0 —16dyeo (Ewova 32). Ondte, og dmotov
Opopo delyvel M €POPUOYN KOl TOTNGEL O YPNOTNG
otV €mAoYn opdéPov Ba TOV £xEl EMAEYUEVO TOV
O0popo otov omoio eival. Emiong, Otav o ypnotng
Bpioketar oTovg Ybpteg £xEl TN OLVATOTNTO VAL TOVG
uetokvel mpog omolo kKorevbvvon embouet (scroll)
Kot EXEL akOpo TNV emAoyn va peyebiver (zoom in) M
Vo HikpUVEL (ZOOM Out) To ¥Gptn TOTOVTOG TAVED
otV 006vn yu opiopévo ypodvo ko epeavifeton o
zoom controller énmwg @aiveTonr Kot GTIG TAPAKAT®
ewovec. To zoom kvpaiveror omd 10% £ 300% ko
N mpoemAoyn eivar oto 50%. Ztig axdAovOeg ekdveg
(Ewova 34, Ewova 35, Ewova 36) epgavilovio
tpia otryodtumo pe Zoom 20%, 50% wor 100%
avtioToya.

G ® 7:17em
=
3.0.4 r IS
010 B.OS || o
- J, 009 q
B.0.3 — Floor 0 —
011 I 1 Ground
B.0.6
B.0.2 008 b AL
012 - ol
— _I,_ q
B.0.1 " t L: .
013 I |
P : A.0.4 A0S
i ] Amf. 4 Amf. 5 =
T 14 [ | 3
| |wid - L
- ] - o % —a —
@
Find Destination | Select Floor POI
f-""'_«‘ -
& + a
Settings Volume Back
Eixova 32

@ 3:19eu

1st Floor

2nd Floor

3rd Floor

Eiwrcova 33
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RNl ® 7:12em AN @ 7:10em
I \ [ 1

A011

B.0.5 F oos 1
oo9 4’ |
e — Floor 0 b
i Ground |
B.0.6
008 b A.0.10 §
; 007
L b |
= W= F = e
—_ S : [ !
L% | et = :i A.0.9 A.0.5
o = b as o Amf. 4 Ami. 5
— it ] = L] —E
Y w21 - ! [} - T = 8 E ]
> Ll STEE" 4 Lo b s
BB Rk W=
.:‘.‘. Awti |l I - u n _i_ Ef il_ |-
|
. L I I 3 [ ||
AD3 AD.2 ||_ |
Amf.3 | Amf. 2 |
Zoom: 50% ° °
. 1 AL
@ 1 &
Eiwcova 35

Al & 7:10em

e

| -
_ |
R

A.0.1
Amf. 1

Zoom: 100% — ——
=
(S W— @)
Ewrcova 36
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4.5. Exiloyn Evapinc Aiadikacioc IIAonynonc

e ovtn Vv evotnta Ba meprypagel n dadikacio TAonynong g eeoappoyns. Mia amd Tig
duvotéc emAOYEC OV €Yl O YPNOTNG OTOV TOTNOEL TO KEVIPIKO «uevovy gival n «Find
Destination» (Ewova 37). Me v emAoyn ovt Eekvaetl 1 dtodikacio tng TAONYNoNG ota.
Néa kmpia ¢ oxoing HMMY.

Bl @ 7:15em

=5
B.0.4 g At
010 4- B.0.5 .J
B.0.3 Floor 0 —
o q Ground
B.0.6

B.0.2 oos B oA
012 i - o1
—— 1 [EE—
B.0.1 i - |
013

L — ¥

L 1| A.0.4 ADS
| ! Amf. 4 Amf. 5

Select Floor POIL

+ <3

Settings Volume Back
Eixova 37

[Tepinmtkd, n dwdwkacio g TAOYNONG TPOyLATOTOEITAL (G EENG:

> Apywd, o ypnomg polg tatnoet v emhoyn «Find Destinationy, petagépetat 6to
mapaBvpo ekywdpnong g 0éong tovg, oV apy” HUAAGTO aKOVYOVTOL QOVITIKEG
odnyieg ot omoieg sivar towtdypova kar ontikd ppvopa «Where are you? Choose
your positiony. O ypnotg ypaeet oto kovti avalitnong (search box) v tonobecia
T0V. Xg mepintwon mov Oev EEpel mmG va Bécel T B€on tov N av de Tov Pydlet
Kamoo anotéAecpa 1 avalnTnon, TaToOVTaS To KOVUT avalntnong Le KeVO To KouTti
avalnmong, epeavifovtar Oheg ot SLVOTES EMAOYEG TTOL £IvOl KOTAYOPNUEVEG GTN
Baon dedopuévov (Ewova 38).

» Emonuaivetor mog ta pikpd M keoiaio ypdppota dev mailovv polo oty
avalnmon. Avto mov mailel poro givarl 1 cepd pe v omoia B ypawyeL o ypnoTG
v tonobeoia tov. o mapdderypa, av Eypage «Mobile lab» dev Oa éByale timoto.
Emiong, o ypnotng 611 ypdopet oto search box, npaypatonoteiton avolntnon nave ce
aVTo TOL EYEL YPAWeEL dnAadn av matnosl T AEEN - evouéva ypaupoto «lay, 6o tov
eupavioel Ohec TG emAoyég mov mepthapufdvouv ™ AEEn avt) péca ot AEels,
Omwg yopakmplotikd mapovotalel  Ewdva 39. Agv mailer poro av Oa Eekivdel pe
avtd N AEEN M av TEPLEYOVTAL LEGH OE OVTEG.
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Fafl® 2:58em Ml @ 9:03 em

'ECE Indoor Navigation 'ECE Indoor Navigation

Get directions from source to Get directions from source to
destination destination

Choose Source

Amfil

Floor 0 - Ground

0 - Ground

0 - Ground

eria
-0 - Ground

Enteuktirio

Ewcova 38 Ewxova 39

» Yortepa, matdviog TNy Topivi] Tov Béon and t Alota, n oroia tov epeaviletar and
™ Baon 0e00UEVOVY, HETOPEPETOL GE L0 AAAT KAAGT. TNV KAAGT QTN 0PYLKA, TOV
gpeoviCetar évo omTIKG Kot pOVNTIKO UVLRO, 6TO 0Toio Tov Aéel «YOou are in the
(v emroyn mov ékave). Where do you want to go? ». O ypiong umopei va
StoréEet To pépog 6to omoio BE el va maet. T1dA pe v i dradikacio mov emélete
NV Tomtofesia Tov, EMAEYEL TOV TPOOPIGUO.

» Xg autd 10 onueio, emAéyovtag o ¥pNotg TNV tomobecio oty omoio BEAEL va
Bpebel, petapépetor oto otdd10 TG TAoNyNons. Epeaviovratl to ontikd punvopato
«Chose (n emAoyn TPOOPIGHOV)» Kot TOV OPOPO GTOV 0moio eivar kat Egkvaet 1

wAonynon.
[Ma va yiver mo kotavontd, Bo TapovctacTovy dVO TAPAdELYLLOTO TAOTYTOTG.

1) TomoBecia ypriom: «Mobile and Personal Communications Lab - B.2.2»

[poopiopdc : «Undergraduate Secretariat G.1.1»

Apykd Lomdv 0 ypNoTNG TATAEL GTO KEVIPIKO «UEVOV» TOL KIvnTo¥ Kol PAETEL TIC EMAOYEC
115 epapuoyns. Iatder oto «Find Destinationy 6mwg eaivetor Tponyoduevn Euwova 37 kot
HETOQEPETOL OTNV KAAoN emhoyng g tomofeciag tov. Epeavileton 1o omtikd punvopa
«Where are you? Choose your position» pe v avtictoyn eovntikr odnyio (Ewova 39).
‘Enetta, o ypiiomc ypaeet oto search box «mobile and personal» (Ewéva 40) kot motdet
10 kovumi ovalhtnong kot tov eugavifetor m  emioyn «Mobile and Personal
Communications Lab - B.2.2y.
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Al e 1:17 am AN @ 1:20 am

'ECE Indoor Navigation

Get directions from source to Get directions from source to
destination destination

Choose Source Choose Source

mobile and personal

Where are you? Choose your position

Ewcova 40
Ewova 41

EAM S 1:20 am

'ECE Indoor Navigation

Get directions from source to
destination

Xmv  outhavy  ewdva  (Bwovo  42) [ ep .
napatnpeitar 0t poli pe to ovoua «Mobile
and Personal Communications Lab -
B.2.2» vmapyer kar 10 «B.2.2» TO OTOiO bile anc nal Communie
avaeépeTor otov oplBpd g aibovcag tov
gpyaotnpiov. EmmAéov, kdtow amd 10 Ovoua,
enoaviCetor cov vroonueiopo (sub item)
«Floor 2 — B Fasi» 1o omoio deiyvouv tov
OpOPO Kol GE TOwL. PAoT TOV KINpiov eivon
10 gpyactplo (ta Néa ktnpua £govv A ko B

oaon).

mobile and personal

Eiwxova 42

107



> ovvéyewn, petaPaivel oty enduevn kAaon (Ewova 43), oty omoia dtoAéyel To pHéEPOG
nov Béhel va mhel. Mog petafet, eppavifetor aAld Kot akovyetal To €ENG pRvopa «You
are in the Mobile and Personal Communications Lab - B.2.2. Where do you want to
go? ». O ypnotg Aowmdv SloAéyel TOV TPOOPICUO TNG TAONYNONG. ZTNV TEPIMTOON OLTH
emléyel OtL OéAeL va mhel oTn Ypoppateio Twv TpomTvy K@Y, I'pdeet «secretariaty kot tov
enpaviCovror 0ieg ot ypappoteies (Ewova 44). O ypriotng emdéyetl ™ ypoppateio n oroio
ypaopetan ¢ «Undergraduate Secretariat G.1.1».

Ml & 9:19em @ 9:23em

'ECE Indoor Navigation 'ECE Indoor Navigation

Choose Destination Choose Destination

secreta riad

.1
1

You are in the Mobile and Personal

you want to go?

Eiwxova 43 Ewcova 44

To enduevo otado givar n Thonynon. Katd m petdfoon ommv aAin kidon spoaviCeton 1
eMA0YN TOL TPoOopIoHoL oL ékave «You chose Undergraduate Secretariat G.1.1». kot
LETA G€ TTOLOV OpoPO gival, OnAadn otov opogo 2 «Floor 2». ‘Enetta, sppoviletor o xaptng
0V 0pOPOL TOL dNAWGCE OTL BpickeTar O YPNOTNG, Kol TAV® GTO YEpTN Qoaiveton pe pio
KOKKIVN Kovkida 1 Torofesio Tov Kot amd mhvw To Ovopo Tov pépovg mov dbieée. Emiong,
av otov B0 6poeo eival o Tpoopiopdg, tote Ba gppaviCetatl kot avTd pe Tov 1010 TPOTO.
MéMota, av mpokettar va. ypnowonomBodv okdrec (stairs) | acaveép (elevator) tote
gnpaviCetot kot avTd 6TO YAPTN Yo VoL SIEVKOADVEL TO XPNOTH DGTE VO EEPEL O TPV TG
Oa petafel oTov TPOOPIGUO TOL. XNV apyN TNG TAOYNONG, eneaviletal éva punvouo to
omoio Aéel «Follow the blue line in order to reach your destination», dniadn katd ™
duapkewn g mTAonynong (oypoaeileTonl oTOdOKA Ul WTAE YPOUUN 1 OTToloL 6TV AKPN TNG
€xel Mo KOKKIVY KOukido M omoio avTImPocmAmEVEL TNV Tomobesion Tov YPNoTn, OTMG
eaivetal otnv Ewkéva 45.
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Ml € 10:06 em

r i |
Il B.2.S5

B.2.4 B.24 - _
B.2.6 . - L]
[ I * F L B.2.7
) B.2.3 ) -
B.2.3 - Floor 2
- < Floor i bi B.2.8 .
- | B28 : P s Mg bi Fersonal Communics
[ - M.r.':.blle ang Personal Communic B30
B2.9 B.2.2
B.2.2 b B.2.10
x mar "L B-Llﬂi B.2.11
¥ B.2.11 B.2.1
B.2.1 .
; B.212 L
k = 1 4
Eleﬁor
-
i— *
|+-¢ . .o

'-._E-.._I_! . o

Follow the blue line in order to reach

your destination

. Imras

Ewcova 45 Ecéva 46

2mv Ewéva 46 epopoviCeton n pmke ypapp pe v KOKKvI Kovkida, Omwg ovapépOnie
TPONYOLUEVMG, OTTMOC KOl 01 KOVKIOES KOl TOL OVOLOTO TNG aPYIKNG Tomofesiag Tov ypnot
KOl TO HEGO OV Oa YPNGYLOTOUCEL Y10 VO PTAGEL GTOV TPOOPIGUO TOV. T CUYKEKPLUEV
nepintoon eivar «Elevatory. Emiong, kdbe @opd mov odralel mopeia o0 xpnotng mpog ta
0kl  mpog To aplotepd gpeavifovior ta pnvopoto «Turn righty kot «Turn lefty
avtioToya.

O ypiomc uoMG @tdoel oto acavoép sueoavileton to eéng ufvopa «Use Elevator to
change floor. Go to Floor 0» (Ewodva 47). O ypnotng ypNOOTOLEL 0oavVeEP Yo va
uetaPei amd tov 0poeo mov Ppicketon (2°) oto 100yelo. Emerto, alhalel o xaptng Kot
eupaviCetar o xapg tov tooyeiov. H mionynom otapatder yuti péypt va petofet o
YPHROTNG antd Tov 2° 0poeo 610 16dYe0 Ba ypelaotel kKamowo ypovo. T owtd 0 Adyo Kat
eneoviCetar To ppvopa mov Aéel «Tap on the screen to continue your navigationy
(Ewova 48). Zvvenmg o ypfotng motdel mvo otnv 006vn (single Tap up) kot Eekvaet n
mAonynon. O ypiotg kad’ OAn ™ didpketa ™ TAoynong pmopei vo kavet single Tap up
oy 0006vn kot vo otouatiosl 1 mAonynon kol va Eavakdver single Tap up kot va
ovveyioel. KdBe popd mov 10 wdver avtod, eppaviCetoar to pvopa «Pause» otav givor vo
otapatiosl (Ewkova 49) ko «Resumey dtav eivor va cuveyiost (Ewova 50). Avtd eivon pia
TOAD ¥pNoUYN €MAOYN TOL Oivel TN SLVATOTNTA GTO Y¥PNOTH VO GTOUATHGEL TNV TAOYNON
Kol vo avalnTioel KAt 6To ¥aptn £ite emedn aALALEL OpOQPO gite EMEWON KATL £YIVE KO TOV
nopepmodilel va cuveyicel TPOg TOV TPOOPIGUO TOV gite av Tnyaivel ypiyopa 1 TAONYNON.
Mo v tedevtaio mepintmon, eixe avaeepbel otig pvBuicelg 611 0 ypnotg €xel ™
JUVOTOTNTO VO, TOTNOEL EULPAVIOT] TOV KEVTPIKO UHeVOD Kal va mdel ot «Settings» kot va
TATHGEL TAVD oty emdoyn «Speedy» kot va emAé€et v tayvTnTa. e TV omoio Oo yivetan
N mAonynon. Avtd mov Ba aArdEer elvan 6TL T0 cvoTra Ba Coypagilel mo ypriyopa N mo
apyd av o ypnotng emiéEel «fast», «very fasty n «slowy, «very slow» avtiotoya. H
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npoemAeyuévn tovTTa. «normal» Oswpeitan M péon tayxdINTO TOL OVOPOTOVL. XTIG
TEGGEPIS TOPAKATO EKOVES POivOvTOL OGO TEPTYPAPTIKOV.
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O ypnotg minoidlel mpog tov mpoopicpd tov (Ewkdva 51). AAMAG mpv ptdcel mpémel va
YPNOOTOMOEL KATOlEG okdAeg. MOAIG PTACEL, TO GUGTNHO TOV EVINUEPDVEL LE OMTIKO-
eovnTikd unvopo «Use stairs to change floor. Go to floor 1» (Ewéva 52). TIaM 6nmg kot
TPONYOLUEVMG LE TO 0OOAVGEP, £TICL KOl TOPO HE TIG OKOAES OAAACEL O yhpTNng Ko
gpeaviCetar o yaptng Tov 1° opdeov kol TavTOYPOVE oTOMATAEL T TAOWYNoM Kot
enpaviCetar to pnqvopo «Tap on the screen to continue your navigation» (Ewévo 53).
210 xGptn avTtd QOiveTol 0 TPooplopde, Kobdg o mpoopiopds eivar otov 1° dpogo. O
YPNOTNG ToTdel TAVD oty 006vn ko cvveyiler 1 mhonynon. Metd and Alyo o ypnotng
etavel otov mpoopiopd tov kot 1o «Ntuadroid» Tov evnuepdvelr 0Tl £@Toce
«Congratulations, you reached your destination» (Ewova 54).

T & 9:51em M €& 10:07 pm
004
| A.D.14
o003 % AD04
003
| [ ALDAS
o002 A.D.15
— —! o002
[ A.016 S
001 A0de
o r ; ™ T o001
| | HBL r.o.3 [
o ™ r.on.s
[— L :_ s = E 1 .
_ s E— . SEaws w
. L=, c i 1 -
T —— ke -
o i r.o.1 L
Y = “—— cafeteria C r.o.i
ALD.L | \Kv 2 . Cafeteria
| Amf. 1 - " A.0.1 |
H J amf. 1 T -
== —_—

Use Stairs to change floor. Go to Floor 1

Eiwova 51 Ewxova 52

Eh Ml & 10:13 pm Ml & 10:08pm

= Undergraduate

= * 0

Congratulations, you reached your
destination

Tap on the screen to continue your
navigation

Ewxova 53 Ewcova 54
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H mhonynon teleiwoe kot 0 ypnong £PTace 6TovV TPooplopud Tov. Av BeAnoel umopel va
mhonynOei mpog dAro pépog pe v idta dradikacia.

2) Oa meptypaPTel GALO £va TOPASEIYILO Y10 VO YIVEL TO EUPOVAG 1| TPOYUATOTOINGT TNG
dladkasiog TS TAONYNoNG GALGL T GUVOTTIKG ALTH TN POPAL.

Tomoleoia ypriotn: «Main Entrance»

[Ipoopiopdg : «<PC LAB A.1.10-4»

Apyikd, o ypnotg Ppioketor oy KOpla €icodo twv Néwv Kmpiwv. Ondte avolyel v
EQOPLOYT], TOTAEL TO KOVUTL TOV KIVNTOL Y10 TNV ELPAVIGT] TOL KEVIPIKOD HEVOD KO TOTAEL
omv emioyn «Find Destination». Xto search box tng enduevng kidong yphoer «main
entrance» kot tov epgaviCetor omd ™ Pdaon dedopévev 0Tt Toupldlel OYETIKA HE TNV
exympnon mov €kave. Ztnv Ewova 55, epgavileton povo pia emioyn kabmg povo pio kopio
€16000 €yovv TO KNPl OVTA, otV omoia emloyn avaypdgetol amd Kot «Floor 0 —
Ground» mov vrodnAdvet 6Tt givat 6710 160Y¢€10. 'Eneita apod 10 emAEEEL peTOQEPETAL GTNV
GAAN KAAoM oL Elval Yol TNV ETIAOYT TOL TPOOPIGUOV UE TO AVTIGTOLYO UNVLpO «YOU are
in the Main Entrance. Where do you want to go? » (Ewodva 56). O ypfiotng 0élet va mdet
07O EPYOOTNPLO VITOAOYIGT®V, 6TV aibovca A.1.10-4. Omote ypapel oto search box udvo
tov aplpd g aibovcag «A.1.10-4» ywo va tov 10 Pydirer KatevBeiov (Ewdva 57). Oa
umopovoe ouwc Kot v yphwyet «PC LAB» kot va tov gpeavietovv 6ia ta PC LAB g
oxoAng mov PBpiokovror ota Néa Ktpla kon émeita va Stodéel 1o suykekpiévo mov BéLeL
(Ewova 58). Tapaxdto eaivovial oe IKOVES TO AVTIGTOTYO GTLYLOTLTO.

Ml @ s8:52eu M) @ 8:53em

'ECE Indoor Navigation ECE Indoor Navigation

Get directions from source to Choose Destination
destination

Choose Source
main entrance

Main Entrance

Floor 0 - Ground

You are in the Main Entrance. Where do
you want to go?

Eixova 55 Eiwcova 56
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%m 8:55rm

Choose Destination

Ewcova 57 Ewova 58

"Emetta, o ypnotng petapépeton oTov xaptn yia v Evapén g TAONYNonG e To KOTAAANAL
omTkKd unvopato va  epgavifovior kol TG ovIioTtoyes QovnTikég odnyleg oamd To
«Ntuadroid» va axovyovtat. Znv apyn evnuepovel tov ypriot ot didkee 10 «PC LAB
A.1.10-4», o mowov dpogo givar «Floor 0» kot 0Tt Tpémet va akolovOnoet Ty uake ypopuun
ywo. vo. @tdoel tov mpoopicpd tov «Follow the blue line in order to reach your
destination» (Ewodva 59). Zmn cuvvéyelo Eekwvdelr m mhonynon Kot mopovctdletor €va
ottypidtuno oty Ewova 60 oto omoio gppaviCetor n odnyia va otpiyel 0e€d 0 xpnong.
Katdé ) didpketa g mhonynong o xpnotng €xet m dvvatodtnta vo aAldgel v toxdtnTa
TAONYNONG OTMG KOt Y10 TO av BEAEL VoL TNV CTOUATIGEL KOt VoL TV EEKIVIIGEL OTO1ONTTOTE
otypr Oeoel matdvtog Tave oty 006vn (Single Tap up). Emmiéov, o xprotg uropet va
KGvel Zoom in kot zoom out yio va dgl pe mEPLOCOTEPT] AEMTOUEPELN, UE UEYOADTEPT
gukpiveln To xaptn Kot va Tov dtevkoAdvel otny mhonynon. Kabwg o ypriiome akorovbei
umAe ypopun oto ydptn mAncidlel 1o acavoép kol tOTE guovifeton To pnvopo «Use
Elevator to change floor. Go to floor 1» (Ewoéva 61) kot avtopata arhalel o yapTng Kot
otapatdel N mhonynon £16t MoTE Vo, PTAGEL 0 yprotng otov 1° dpogo kot vo cuveyioet. Ta
va ouveylotel n mhonynon mpémel va motnost miveo oty 086vn (Ewodva 63), dAlwote
enpaviCeton kot to katdAinio upvoua «Tap on the screen to continue your navigation»
(Ewova 62). Mélota, otov yaptn tov 0pdeov ovtol gpeavifetor kot o mpoopioudc. O
YPNOTNG OKOAOVOEL TN UTAE YpOUUT], OTARATAEL Yol AlyO Ko Y10 auTO QOIVETOL TO OTTIKO
uvopa «Pause» (Ewova 64) kot 6tav cvveyiler tv mhonynon «Resumey» (Ewova 65).
Télog, petd amd Alyo o ypnotng @Tavel otov mpoopicpd tov kot to «Ntuadroid» tov
evnuepadvel 6t éptace «Congratulations, you reached your destinationy. (Ewovo 66).
2115 axorovbeg eikdveg mapovsialovrol otrypidtTuTa ko’ OAN ™ ddpKela TG TAONYNOTG.
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1

Tap on the screen to continue your
navigation
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Ml @ 11:47 am
R

Gl & 11:48 am

104
ALT A1.10
103 [PCUAE AT 30-4
[T | 4 A ],
A.1E AL11
102 I 3
L ]
P rlﬁ; [10] 1 = = —
A.1.5 A2 AlB AL11
— 10 ? 102 L 3
- - = — D
- ALa3 ! a.1.5 A112
1 — 101 ! 2
: I ELE.iJ'EtDT=. = . > |= _
} = | =i | r o ALa3
. il o —_— 1
b 1 J J. | I flewat = !
f. E T '
=W, ~ i
Resu
Eiwrxova 63 Euxova 64
M€ 11:48 am Bl €& 11:48 am
sl -
A.L8 Al9
104 5 i
— —
ALT A.1.10
103 FC LAB A.30-4 . .
[ ]
wr 1 bt }— - il
A.L6 Al11 |
102 3 A1.8 A.19
i 5
104 -
A.LS Al12 P | = b
101 sl A.1.10
. _ 2 103 [PCUABATJ0-4

Ewcova 65 |

Congratulations, you reached your
destination

Eiwxova 66

115



116



Keparoro 5

Y Aomoinon TG EQapuroyYNng
ECE Indoor Navigation
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5.1. Eicaywyn

O ypnomg/client éyxet ™ SvvatdTTa YPNOLOTOIOVTIOG OVTH TNV EPAPUOYN Vo TAonynOel
ota Néo Kmpia mg oxoAng HMMY. MdMota, o ypnotng umopel va AGPel ypnoyueg
TANPOQOPies Y TIG aibovoeg, TV ypappateio Kot Toug kabnyntég, Kabag eniong umopei va
ol péca amd Tovg YApTeG TNV TomoAoyio Twv ktnpimv. Télog, diveton 1 dvvaTOTNTO GTO
YPNOTN VO UTTEL OTIG PLOUIGELG TNG EPOPUOYNS KoL VO AtoONKEVGEL TIG TPOTIUNGELS TOV.

Ta dedopéva avapeco oTig KAGGES peTa@EpOvVTOL Le TNV ypnon getters kou Setters evad
avtiotoyo yivetan kat ypron intents yuo v petdPfaocn omd ™ pio khaon otnv enduevn. To
HEVOL emAoy®dV vAomombnke pe v ypnon yAoooag XML evd cuvoébnioav dadpactikd
ue epyaieio Java to omoia givar dtobéoipo otovg Android Developers.

5.2. AMtaypauuao Kidocewy

Yy evotra auth yivetal avdivon tov kKAdcewv mov amaptiCovv v epoppoyn ECE
Indoor Navigation, ot omoieg Tapovoidlovtal 6to mapakatm oyfue. H kdbe pio viomoet
Lo S1pOPETIKY AELITOLPYIaL.

?g Hierarchy | [ Package Explorer &3

a =28 ECE Indoor Mavigation
a B src

a4 3} com.data
. [4] Maplntent.java
. [4] PassDatajava
. [4] PassValues.java
. [4] PointsFloor.java

a 3 com.databaselist
. [ Arnfitheatrelist.java
. [4] ClassRoomsList.java
. |J] ElevatorList.java
. [¥] LabsList.java
. [¥] SafetyExitList.java
. [¥] StairsList.java

Apywcd, n évapén g eQoproyng yivetar HEC® NG
KAGong Start.java. H kAdon «tpéyew v activity n
omoia gupavilel oV 000V TOL KIVNTOL €KOVA 1|
omoio. avoypdoper yw mowr oyoAn tov EMII
TPOYUATOTOMONKE 1  €QOPUOY KOl TOVTOYPOVO
OKOVYETOL LOVGIKT.

Kotomw, axolovBet n KOploL KAdon
MapActivity.java, n omoia amopacilel avdAioyo pe

. [¥] WCList.java

2} com.dijkstra

. [¥] DatabaseHelper.java
. [¥] DijkstraAlgerithm.java
. [¥] Edgejava

- [ Vertexjava

H com.ece

. [4] Floorsjava

| [ Mapictivity.java

. [ Poijava

. [ Prefsjava

. [ Startjava

. [4] VeolumeBar.java

4 com.search

. [¥] DestinationList.java
. [¥] ProfessorDetails.java
. [¥] Professorlist.java

. [¥] SecretariatDetails.java
. [¥] SecretariatList.java

. [¥] Sourcelist.java

H com.view

. [ MapView.java

. [J] Mavigation.java

to.  dgdopévo mov  €xet av  Ba  KoAécer TV
MapView.java 1 tv Navigation.java. Emiong, 1
KAdon MapActivity.java @uofevel kot 10 pevoy
EMAOYDV, Oamd TO OmOi0 O YPNOTNG HTOpel va
EKKIVGEL TNV mAonynomn, va oAAdEer o ydptng
(6po®0), va emAéEel TV €VIOON TOV QOVNTIKOV
TOAVUECOV, VO UTTEL OTIG PLOUICELS TG EPAPLOYNG,
va umel ot Mota tov Points of Interest (POI) ko va
ndiel oV Tponyovuevn kAdon (back).

H «\éon MapView.java sugavifer otnv 006vn tov
VTOAOYIOTH] TOVG EC0MTEPIKOVG YAPTEG T®V KINpiwv
Kol péoa omd avTi TopPEYOVTIOL Ol OLVATOTNTES GTOV
XPNOTN Yo VO KAVEL ZOOM iN kot Z0OM Out 6mmg Kot
va petakwvel tov xdptn mpog Omowo Katevbuvon
embBopeti (scroll).
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H xAdon Navigation.java koieiton amd v kAdon MapView.java otav o ypfotng
TPOKELTOL VO, YPTCLULOTOMGEL TNV TAONYNoN TG epapuoync. Iopéyet tig ideg duvatdTnTeg
otov ypnotn o€ oyéon pe v KAdon MapView aAld o ypnotng umopei emiong va
OTOUOTNOEL KOl VO, GUVEYIGEL TNV TAONYNON 00EG QOPEC BEAEL TaTMOVTAG TAV® GTNY 006V
(Single Tap up).

O1 xAdoeig Floors.java, VolumeBar.java, Prefs.Java, Poi.java kot SourceList.java
AmOTEAOVV EMAOYEG TOV KEVTIPIKOV pevoy. Emiong vrdpyel kot n emhoyn «Back», n omoia
EMIOTPEPEL TOV YPNOTI GTNV TPONYOVLEVN KAAON.

H xhdon Eloors.java Eekivaer otav o yprotng matfost thv emioyn «Select Floor» tov
KEVTIPIKOV peVOD. XN KAAGN oVTh, 0 ¥PNOTNG EMALYEL TOLVOD 0pOPoL BEAEL va deL TOV
YGpTN Ko PeTd TNV emoyn emotpépel otnv MapActivity, n onoia pe to dedopéva mov Exel
kahel Tnv MapView kot eppavilet Tov yaptn ¢ ETAOYNG.

H xAdon VolumeBar.java eppaviCet £va avadvopevo mapdbopo 4tov 0 ¥pHoTng TOTNoEL
«Volumey oto Kevpikd pevov. Xt KAAomn avTh, 0 YpPNoTNG WITopel va aVENGEL ] VO LELDOEL
NV €VTOoT TOV NYNTIKOV ToOAVHEG®VY. Kdbe popd mov avéopeidvel Ty £VTaoT aKOVYETOL M
AéEn «sound» yia va yvaopiler o ypnotng méco duvatd 1 yaunid pobuos v évtaon tov
Nnyov.

H xAdon Prefs.Java petagépel to ypiiot otig puOuicelc Tov cLGTHUOTOS TG EQUPLOYNG
otav 0 xpNoTNG TOTNGEL 6TNV emhoyn «Settings» Tov Kevipikoy pevov. T KAGoN avTi, 0
xpNots emAéyel av Béker va axkovyetonr povowkny omnv évapén g €QOPUOYNG, VO
aKOVYOVTOL Ol OVNTIKEG 00Nyieg Kot emiong, e molov OpoPo Vo EEKIVAEL 1 EQAPLLOYT KoL
ol vo gtvon M toyvTNTa TG mAonynons. EmimAéov, €xel mAnpogopiec 6cov agpopd To
choTNHo Kot TG vo. katefdoel o ypnotng v epappoyn speechsynthesis n omoio givat
amapoitn Yo v vmapén e eovntikng opiiog (Ntuadroid).

H «Adon Poi.java &exwvder 6tav o ypiiog matnost v emhoyn «POI» tov kevipikov
HevoL. Xt kKAdon autn, vrapyet po AMoto and onueio evolapépovtog (Professors’ Offices,
Amfitheatre, Classrooms, Secretariat, Library, Labs, Cafeteria, WC, Elevators, Stairs, EXit,
Safety Exit). Emiiéyovtag o xpfiotng £va and outd eKKivel o GAAN KAGom.

H «Adon ProfessorList.java evepyomoteiton O6tav o ypnotng emré€el 10 «Professors’
Offices» am6 T POIL. O ypnotng petapépetol o€ £vo kouti avalitnong, 610 omoio Umropet
va avalnmoet kdmoto Kadnynt. Ondte apod ekywpnoel To GVopa Tov Kadnyntn, Tatdel T0
kovuni avalnmong kot epeoaviCovtar téco ovopata amd 1N Pdon dedopévev Oca
TPLalovV LE TNV EKYDPMNOT TOL XPNoth. MOAG emlééel To Ovopa mov emBupel, exkkivel N
KAdon ProfessorDetails.java otnv onoia epeavifovtat ot minpoeopieg Tov kabnynty. Av
TATHGEL TAVO 6TOV apliud TOL THAEP®OVOL, TOV KOAEL, OTOV TOTHoEL Tave oto email propel
Vo emKovovioetl pall Tov pe 1o NAEKTPovIKO Tayvdpopeio kol umopel vo emAEEEL va OgL T
Béon tov mhve oto yaptn. Tote exkivei 1 MapActivity kot pe ™ oelpd ¢ eKKIVEL TV
MapView petagépovtag to amapaitnta SESOUEVA Y10 TV EUPAVIOT] TOV GNUEIOL TAV® GTO
xepTN.

H xAdon SecretariatList.java svepyonoteitat étav o ypnotng emiééet to «Secretariaty amod
100 POl. Onwg kou mponyovuéveg pe v kidon ProfessorList, n SecretariatList epeoviCet
éva Kouti avalntnong, 6to omoio umopel va ovalnTnoe TiC YPOoUHaTeieg TG oyoAns. Ondte
aPOD EKYMPNOEL TO OVOLLA TNG YPOUUATELNS, TaTdEL TO KOl avalnTnong kot epeavifovrol
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1650 ovopata amd TN faon dedopuévev 0Ga Toplalovy e TNV EKYDPTOT TOL XPNoTY. MOAg
emdé€el ovtd mov embouei, exkivei M kAdon SecretariatDetails.java omv omoia
epeavifovtoar ot mAnpoopiec g ypoupoteiog. Av moatnoel whve otov aplfud Tov
MAEQ®VOL, TNV KOAEl, OTav Tathoel Tave oto email umopel vo emkovovioet poll pe ta
ATOMO TNG YPOUUOTELNG [LE TO NAEKTPOVIKO TayLOPOUETD Kot TEAOG, UTopel var eMAEEEL VoL OEL
™ 0éom g mhve oto xaptn. Tote exkivel n MapActivity kot pe ™ celpd g exKvel tnv
MapView petagépovtag Ta amapaitnta dEG0UEVA Y10 TV EUPAVICT] TOV GNUEIOL ThV® 6TO
xXaptn.

H «\éon Sourcelist.java evepyomoteiton 0tov o ypnotng emaééel 1o «Find Destinationy
amd To KeVIpKo pevov. Kotd v exkivnon tng, kaAeitar n kAdon DatabaseHelper.java. H
DatabaseHelper swfalet to sglall.xml apygio kot to petatpénel oty SQLiteDatabase db.
‘Emeito, otmv xAdon SourceList o ypriotng emiéysr v 0éon tov péco amd ™ Pdon
dedopévemy kol oeoL TNV emAéEel  petagépetor oty emduevn  KAdom, TNV
DestinationL.ist.java. tnv kAdon ovtr, 0 ¥pROTNG EMAEYEL TOV TPOOPIGUO KOL UETH TNV
eMA0YN, oV KAGoTN avTh KaAovvtal ecmteptkd ol KAdoelg DijkstraAlgorithm.java,
Edge.java, Vertex.java. Ag@od olokAnpdost o aAyopiOuoc OpopoAdYNoNG  TOL
VIOAOYIGHOVG Kal Bpel T cuvtopdtepn dradpoun, Koreitor 1 MapActivity kot ev cuveyeio
avtn) v Navigation kot Eekwvder | TAonynon.

Ot «hdoeig  AmfitheatreList.java,  ClassroomsList.java, ElevatorL.ist.java,
StairsList.java, LabsList.Java, SafetyExitList.java, WCL.ist.java Bpickovtar otn Aota
tov POL.

e Me v kAdon AmfitheatreL ist.java divetor n duvotdtnTa 6T0 XPHoT Vo StoréEeL
éva amd To apeBcatpa kot va 0L TV B€0m ToL 6TO XAPTN.

e Me v k\don ClassroomsList.java, o ypnotg pmopei vo emidééel amd po Aioto
aBovodv kat va 0gl TV Tomobecia Tov.

e Me 1c KMdoeg ElevatorList.java wot StairsList.java, o ypiotg pmopei vo det Tov
VILAPYOVV OGOVGEP Kot GKAAEG o€ KABE GpOoPO.

e H xhdon LabsList.java nepihapfdver 0lo ta gpyactipla g oxoAng ota Néa
Kmpu kot 0o ypriotng pmopel va det ot efvan Kot EMAEYOVTOG KATOWO amd ovTd
BAémer T B€om Tov GTO YAPTN.

e H xhdon SafetyExitList.java speoviCet Odeg T1c €£660V¢ ao@oleiag TV KTnpiov.

e H «hdon WCList.java divel ) dvvatdtnta. 610 ¥PHOTN VO dEL TOL VITAPYOLV
TOVAAETEG OE KAOE OPOPO.

Ot «Mioceig Maplintent.java, PassData.java, PassValues.java, PointsFloor.java
gvepyomotovvtol Otav ypetdleton va petapepbotv dedopuéva amd 1 pio kAdon otnv dAAn. H
Maplntent ypeidleton 6tav givar yio vo petapepBodv SedopUEVa GYETIKA E CUVTETOYIEVEG
0éonc evd ol dAAeg tpelg kKAAoel epthapPavouy getters kou setters yu v petapopd
TANPOPOPLOV OTMG GTNV TTEPinTTOOoN TV KAdcewv ProfessorDetails kou SecretariatDetails.

2T1C LTOEVOTNTEG TOL 0KOAOVOOVUV yiveTon meptypaen TV PACIKOV TUNUATOV TG
EQUPUOYNG KOOMDS KOl TOV KAAGEDV TOL OITACYOAOVV.
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5.3. H d1ad1kacio Evapinc tnc EQapuoync

H epappoyn Eexwvbelr pe v epedvion oG €KOVOS KOl TOVTOYPOVO OKOVYETOL £V
Tpayovdl. Omw¢ @aivetor O6TOV TOPUKAT® KOOWKWM, OPYIKOE (QOPTMVETOL TO TPOyoLOL
song.mp3 omd tov @daxero /rfraw. Me ta SharedPreferences Aaupdaveton (getPrefs) m
TPOTIUNOT TOL ¥PNOTN Yo TO av BEAEL va akovotel To tpayovdt. To mepieyouevo tov key
«checkboxMusicy» amoOnkevetar ot petafAnty Boolean «music». Av n tiun givan oAndng
161 TO TPOAyoLdt Eekvael vo maileton (ourSong.start()) ko umaivel oe éva thread to omoio
Eexwvael ko tpéyel v téooepa oevteporenta (sleep(4000)). Apov mepdoel o ypdvoC
HETAPEPETAL LE T PN oM intent oty MapActivity class.

ourSong = MediaPlayer.create(Start.this, R.raw.song);

SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences (getBaseContext ()) ;
boolean music = getPrefs.getBoolean ("checkboxMusic", true);
if (music == true)
ourSong.start () ;

Thread timer = new Thread() {
public void run () {

try {
sleep (4000) ;
System.gc () ;

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

} finally {
startActivity (new
Intent ("com.ece .MAPACTIVITY")) ;

}
}s

timer.start () ;

@Override

protected void onPause () {
// TODO Auto-generated method stub
super.onPause () ;
ourSong.release();
System.gc() ;
finish();

Emiong, n ewodva éyel opiotei og background pe v evtodn setContentView(R.layout.start).
Ytov @dakero /r/layout eivar amobnkevpévn 1 ewdvo, start.img, n omoio koAeiton pécw TNg
setContentView ko 1 omoia ivon vtevduvn yia 1o Tt o eppaviotel oty 006vn.
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5.4. Yiomoinon Tty yoptwv

[ToA) onuavTIKO TUNHO TNG EPAPLOYNG EIVAL O YAPTEG TOV KTNPI®V KOl 01 SUVATOTNTEG TOV
divovtar oto ypniotn v vo toug eneEepyactovv (zoom, scroll). Etov kmddike mov
axolovBet, Tapatnpeitot 0 TPOTOG e TOV 0010 TO VST ELPAVILEL TOVG XAPTES AL KO
WG 01 O18POPES OLVATOTNTEG TTOV TOPEXOVTAL GTO YPNOTI KATOOKEVAGTIKAV.

Apyikd, amd v KOpla KAAGN amd To 0E00UEVO TOV TOHPVEL TO CLGTNUO OO TO ¥PNoTn Oa
KOAEOEL KOl TIG ovtioTolyec KAAoels. Ymapyet m ovvaptnon ShowFloor oty omoia
kaBopiletan 0 6popog mov Oa dei&et ) epappoyn otnv 086vn Tov Kivyntov. Otav Tpdkeitat o
YPNOTNG VO UTEL GTOVG YAPTEG TOV GUOTHUOTOG KOl VO TOVG EMECEPYNOTEL Kol v TAPEL
TANPOPOpPiec Yo avToV TOTE néom g setContentView n MapView eival avti mov KoAeital.
Kabdg éxel oprotel 011 dtav givar yio va €l 0 ¥pNnoTng Toug Xaptes, | petafAntr Boolean
isView givar aAn0ng (true), aAlung va givon yevdng (false) otav eivar yio t Asttovpyio g
TAONYNoNG Ko Katdmy KaAgiton 1 kAdon Navigation.

public void showFloor (int floor) {

if (isView) {

if (drawpoints == null) ({
int x = 0;
int v = 0;

nametxt = null;
setContentView (new MapView (this, null, floor, x,
y, nametxt));
} else {
setContentView (new MapView (this, null, floor,
drawpoints.getcoX (), drawpoints.getcoY (),
drawpoints.getS()));
}
} else {
view = new Navigation (this, null, x1, yl, z1, x2, vy2,
z2, Xs, ys, zs, name_source, name destination, this);
setContentView (view) ;

¥

[Mopakdto Oa teptypa@BoLV HepKES SOLVATOTNTEG TTOL £YEL O YPNOTNG KATA TN didpKewn eite
™G TAoNYNoNG ite 0TOV PpiokeTor otV XPNCYLOTOINGN KOl ETEEEPYOACIA TOV TANPOPOPLUDY
BAémovtac toug yapteg. Ot Topakdte kddikeg Ppiokoviar ot MapView ko Navigation
KAAGELS.

5.4.1. Zoom in xou Z00M out

O ypnotg éxet T dvvatdTNTA Vo LeyeBiver kot va pikpHvel Tov xbptr. [a va epepovictel o
zoom controller wpénel va €yel matnuévn yio Aiyo v 086vn (onLongPress). Tote o tov
enpaviotei o zoom controller pe éva mnv (-) Kot éva cuv (1) Yoo vo PIKPOIVEL KOl Vo
peyeBvver avtiotoya to xdptn mov PAémel. Me 1 ocvvdptnon onZoom vroioyiletor To
1660 Bo pikpaiver 1 Ba peyeBovel o yaptng pe KGbe TATNUA TOL YPNOTH OTIS AVTIGTOLYEG
emloyéc. Méow tg ovvaptnong makeZoomLabel kaBopiletar n euedvion tov zoom
controller. TTapakdt® @oivetal 0 KOSIKAG TNG AELTOVPYING AVTHG.
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O xpNot¢g moTOVTAG TAV® 6TV 000Vn gvepyomoteital 1 cuvaptnon onLongPress kot 0étet
tov mZoomController va eivat opatodg setVisible(true).

public void onLongPress (MotionEvent e) {
mZoomController.setVisible (true) ;
notTouched = false;

}

¥t ovvaptmon onZoom pvOuiletoan n KAipoaka. Onog @aiveton mapaxdtom, n mScale
opiletar va aArAalet katd 10% pe to mdtnpa tov Kabe Kovpmov gite Oetikd gite apvnTcd.

public void onZoom(boolean zoomIn) ({

mScale += zoomIn ? 0.1 : -0.1;

mScale = Math.min(MAX_ZOOM, Math.max (MIN ZOOM, mScale));
mZoomLabel.setText ("Zoom: " + mZoomFormat.format (mScale));
System.out.println ("onzoom") ;

invalidate () ;

mZoomController.setZoomInEnabled (mScale != MAX ZOOM) ;
mZoomController.setZoomOutEnabled (mScale != MIN ZOOM) ;

}

Ymv TopokaTe® cvuvaptnon, kabopiletor n gupdvion tov mZoomcController, dniadn to
mAaiclo, To puéyeboc tv ypappdtmv, To background ypopa kol 1 6€on Tov oty 006v.

private void makeZoomLabel (Context context, ZoomButtonsController
zoomController) {

ViewGroup container = zoomController.getContainer();

View controls = zoomController.getZoomControls();

LayoutParams p0O = controls.getLayoutParams() ;

container.removeView (controls) ;

LinearLayout layout = new LinearlLayout (context);

layout.setOrientation (LinearLayout.VERTICAL) ;

mZoomLabel = new TextView (context);

mZoomLabel.setPadding (12, 0, 12, 0);

mzoomLabel.setTypeface (Typeface.DEFAULT BOLD) ;

mZoomLabel.setTextColor (0x£f£000000) ;

PaintDrawable d = new PaintDrawable (Oxeeffffff);

d.setCornerRadius (6) ;

mzZoomLabel.setBackgroundDrawable (d) ;

mZoomLabel.setTextSize (20);

mZoomLabel.setGravity (Gravity.CENTER HORIZONTAL) ;

LinearLayout.LayoutParams pl = new
LinearLayout.LayoutParams (LayoutParams.WRAP CONTENT,
LayoutParams.WRAP CONTENT) ;

pl.gravity = Gravity.CENTER HORIZONTAL;

layout.addView (mZoomLabel, pl);

layout.addView (controls) ;

container.addView (layout, p0);
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5.4.2. Kivhon yoptawv - Scroll

‘Emerta, o ypnotg umopet va Aol vo LETOKIVAGEL TO YApTN TTPOg Kdamola katevduvon.
Avtd yivetan pe tn cvvaptnon onScroll. Mdahota, vrdpyet kou 1 cvvdptnon onFling pe v
omoio pmopel Kot LVTOAOYIeL TNV TAXVTNTA TOL UETAKIVEL O ¥PNOTNG TNV EKOVA (TOV YAPTN)
HE OKOTO VO TNV SLTNPNOEL APOL 0 YPNOTNG £XEL AMOUAKPVVEL TO OGYTLVAO TOL Omd TNV
006vn.

public boolean onScroll (MotionEvent el, MotionEvent e2, float distanceX,
float distanceY) {

mX -= distanceX / mScale;

mY -= distanceY / mScale;

mX = Math.max(getWidth() - WIDTH, Math.min (0, mX));
mY = Math.max(getHeight () - HEIGHT, Math.min(0, mY));
notTouched = false;

invalidate () ;

return true;

}

public boolean onFling (MotionEvent el, MotionEvent e2, float velocityX,
float velocityY) {

int minX = (int) (getWidth() - WIDTH);
int minY = (int) (getHeight() - HEIGHT);
mScroller.fling((int) mX, (int) mY, (int) velocityX, (int)

velocityY, minX, 0, minY, 0);
invalidate () ;
return true;

5.4.3. Eugpavion ko1 Ernsepyacio yaptn

Y7revBuvn cuvaptnon yia T ¥pNon Kot yio TV omoladmote eneEepyacia Tavm GTov XapTn
eivon 1 makeContent. tn cuvaptnon avtn, propei va EEKIVIGEL 1| POPTOOT THG EIKOVOG TOL
Yaptn Onw¢ eoivetan otn 12" ypoupn tov mapakdten kddike kol orowadnrote encéepyocio
umopet va, yivel peta&d tmv evroddv picture.beginRecording() xau picture.endRecording().

private Picture makeContent () {
Picture picture = new Picture();
Paint paint = new Paint();
Paint points = new Paint();
Paint txt = new Paint();
points.setColor (Color.BLUE) ;
points.setStyle(Paint.Style.FILL AND STROKE) ;
points.setStrokeWidth (10) ;
txt.setColor (Color.BLACK) ;
txt.setTextSize (20);
Canvas c¢ = picture.beginRecording (WIDTH, HEIGHT) ;
c.drawBitmap (image, 0, 0,paint) ;
picture.endRecording() ;
System.gc () ;
return picture;
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Téhog, vrehBuvn cuvdptnon yo TV epEdvion OA®V oLTOV otV 000VN TOL VLIOAOYIGTY|
etvar m onDraw. A@o¥ maper OAeg TIG TANPOPOPIEG Amd TIG TOPATAVE® GULVOPTNOELS,
eneEepydleton ta d0edopéEvVa Ko eppovilel Tov canvas otnv 006vrn Tov Kivitov.

protected void onDraw(Canvas canvas) {
canvas.save () ;
if (mScroller.computeScrollOffset()) |
mX = mScroller.getCurrX();
mY = mScroller.getCurrY():;
invalidate () ;
}
mMatrix.reset () ;
mMatrix.preTranslate (mX * mScale, mY * mScale);

int w = getWidth{();

int h = getHeight();

float pivotX = Math.max(Math.min(-mX, w / 2), 2 * w — WIDTH -
mX) ;

float pivotY = Math.max(Math.min(-mY, h / 2), 2 * h - HEIGHT -
my) ;

mMatrix.preScale (mScale, mScale, pivotX, pivotY);
if (notTouched) {
mMatrix.postTranslate(w / 2f - mScale * followX, h / 2f
- mScale * followY);
}

canvas.concat (mMatrix) ;
// draw content

mPicture.draw (canvas) ;
canvas.restore () ;

5.5. Anuirovpyia Kevrpixov Mevoi

O ypNog 6TOV TOTHGEL TO KOVUTL TOV KIVNTOV Y10 TO KEVIPIKO HEVOD TOTE OVOOVETAL GTNV
000vn éva pevod pe 6 emhoyéc. Avto omuovpyeitoan otnv MapActivity kidon. H
dnuovpyia Tov peVoDH Kol TV ETAOYDV YIVETOL YPNOIUOTOIOVTOS TV cvvaptnon boolean
onCreateOptionMenu, 6rmg @aivetol TOPUKATO.

public boolean onCreateOptionsMenu (Menu menu) {
super.onCreateOptionsMenu (menu) ;
menu.add (0, 0, 0, "Find

Destination") .setIcon(android.R.drawable.ic menu directions);
menu.add (0, 1, 0, "Select

Floor") .setlIcon (android.R.drawable.ic dialog map);
menu.add (0, 2, O,

"POI") .setIcon(android.R.drawable.ic dialog info);
menu.add (0, 3, O,

"Settings") .setIcon(android.R.drawable.ic menu preferences);
menu.add (0, 4, O,

"Volume") .setIcon(android.R.drawable.ic input add);

menu.add (0, 5, O,
"Back") .setIcon(android.R.drawable.ic input delete);
return true;

}
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Onwg mopatnpeitol, dSnpovpyobvtol 6 ETIAOYEG LE TNV EVIOAN

menu.add (),

OTIG OTOIEG aVAYPAPOVTOL OVOLOTO, OVTIGTOLYOVVTOL EIKOVIOI Kot BECELS eupaviong oTo
HEVOD.

[Motdvtag pio amd avtég TIg emA0YEG, 0 ¥PNOTNG HeTagépeTal oe pion dAAn kAdon. H
petapacn avtn yi vetal pe tTnv cuvaptnon boolean

onOptionsItemSelected (Menultem item),

KOl LETA VTAPYOLV Ol TEPWTTMOELS CASES, OOV OVAAOYO e TNV €MA0YT Tov OBa kdvel (M
0éom amotedel kputpro), Ba Tpaypatomonel avTod TOL VITAPYEL TNV AVTIGTOLYN CASE.

public boolean onOptionsItemSelected (Menultem item) {
switch (item.getItemId()) {

case O:
Intent intent = new Intent (this,
com.search.Sourcelist.class) ;
intent.putExtra ("Floorl", z2);
startActivity (intent);

if (!'isView) {
isOK = false;
finish () ;
break;

}

finish();

return true;

case 1:
Intent intentl = new Intent (this, com.ece.Floors.class);
intentl.putExtra ("Floorl", z2);
startActivity (intentl);
if (!isView) {
isOK = false;
finish () ;
System.exit (0);
break;
}
finish();
return true;

case 2:
Intent intent2 = new Intent (this, com.ece.Poi.class);
intent2.putExtra ("Floorl", z2);
startActivity(intent2);
if (!isView) {
isOK = false;
finish () ;
System.exit (0);
break;
}
finish () ;
return true;

case 3:
onlySpeak ("Settings") ;
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Intent intent3 = new Intent (this, com.ece.Prefs.class);
intent3.putExtra ("Floorl"™, z2);

startActivity(intent3);

return true;

case 4:
onlySpeak ("Volume") ;
final AlertDialog.Builder alert2 = new
AlertDialog.Builder (this) ;

// get the tool to change the media volume of the phone
final AudioManager am = (AudioManager)
getSystemService (Context.AUDIO SERVICE) ;
double maxVol =
am.getStreamMaxVolume (AudioManager.STREAM MUSIC) ;
final double curVol =
am.getStreamVolume (AudioManager.STREAM MUSIC) ;

LinearLayout 11 = new LinearLayout (this);
1l.setOrientation(LinearLayout.VERTICAL) ;
final VolumeBar b = new VolumeBar (this, tts, am);

b.measure (150, 30);
b.layout (0, 0, 150, 30);
b.forcelayout () ;
b.setPadding (15, 10, 15, 10);

// Set up the bar to start at the current volume
b.setProgress ((int) (b.getMax() * curVol / maxVol));
TextView tv = new TextView (this) ;

tv.setText ("Speech Volume:");

11l.addView (tv) ;

11l.addView (b) ;

alert2.setView(1ll) ;

alert2.setPositiveButton ("Ok", new
DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int
whichButton) {

}
)i

alert2.setNegativeButton ("Cancel", new
DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int
whichButton) {
dialog.cancel () ;

am.setStreamVolume (AudioManager.STREAM MUSIC, (int) curVol, 0);
}
1)

Dialog alertDialog = alert2.create();
alertDialog.setTitle ("Options"™);
alertDialog.getWindow () .setLayout (15, 10);
alertDialog.show () ;

return true;

case 5:
onlySpeak ("Back") ;
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isOK = false;
finish () ;
System.exit (0);
break;

}

return false;

Emiéyovtag, pio amd Tig mapandve emAoyEg epeovilovtot Kot ot avTioTolyes KAAGEIS. ZTIg
TOPUKATO VITOEVOTNTEC, TEPLYPAPETOAL ALVAAVTIKA 1) OOUT| Y10 TNV KAOE pio eTAoYT.

5.5.1. PvOuiccic (Settings)

O ypnotg/client el ™ dvvordTNTO VO KOOOPIGEL TIC TPOTUNGEIS TOV GYETIKG UE TNV
Evapén e eOpUOYNG .. LOVOIKN, Opogo. EmmAéov pnopet va kabopicel v taydtnta
™M¢ TAonynons, v Ymapén TV POVNTIKOV gdomomoeny kat odnywov (Ntuadroid). Avto
gmtuyyavetal péco amd to menu_item «Settings» otnv MapActivity class. H petagopd
otV KAdon yivetal pe Ty ypnoponoinon tov intents.

Intent intent3 = new Intent (this, com.ece.Prefs.class);
startActivity (intent3);

Exel éyer dnuovpynBei éva Preference Screen Layout, 6mov ot emiloyég Tov ypnoth
amoOnkevovtar ot popen Shared Preferences. O Shared Preferences eivat évog andog kot
eAaPpOG, amd BEa KATAVAA®ONS TOP®V GLGTILATOS, UNYAVICHLOG amodnKevong dedopévav
™me epappoyns. Emrpénovy otov ypnotn va amobnkevel (ebyn key/value dedopévov cav
named preferences kot vo ypnoylonotei oe kabe Khdon g epappoyng tov. To preference
key eivor amAd évo string mov tovtomotel povadikd T ocvykekpuyuévn preference ko m
preference value eivor n tyun g preference avtc.

Ot tHmot dedopévav mov vrootnpilovtor and v SharedPreferences class, péom g omoiog
umopovv vo. dnovpynbodv to. named preferences, eivar: boolean, float, integer, long,
string. A0y® ™G dVVATOHTNTOG TOVG OWTNG, XPNCLOTOLOVVTOL Y10 VL OTOBNKEVOLV YpTyopa.
default tipéc, class instance variables, v tpéyovco katdotacn tov user interface ot
QLOIKA TIG EMAOYEG TOV ¥pnotn. Emiong, ypnoyomotodviar cuyvd yio vor Kpatobv Hovipo,
dedopéva KaTd TN OldpKeED. TV USEr SesSions Kot Yo va, KAvouv SlobEotes TG EMAOYEC
avTéc o€ kGBe component tng QopPHOYNC.

Mécw, howmdv, tov PreferenceScreen Layout oe .xml apyeio mov kodeitor and ™ KAdon
Prefs.java, kabopiotnkav técoepa (ebyn Shared Preferences.

1) 'Eva pe key = “checkboxMusic”, pe default value = “true”, xabob¢ eivor g
popeng «CheckBoxPreference», omote €xer g tég «truen M «false» av eivon
«TIKOPLGUEVOY TO KOLTL 1} Oyt avtiotoryo (Ewkova 67).

2) 'Eva pe key = “checkboxVoice”, ue default value = “true”, kabng sivor g
popeng «CheckBoxPreference», omdte €xer g tég «truen 1 «false» av eivon
«TIKOPLGUEVOY TO KOLTL 1} Oyt avtiotorya (Ewkova 67).
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Ml @ 6:57 em

ECE Indoor Navigation =

Settings

Music

for star

Voice

for speech

Select Floor

Floor 0
Select speed
Mormal

Information

Info

Eiwrcova 67

3) 'Eva pe key = “floorlist”, pe default value = “0”, kou eivor g HOPENC
«ListPreference» omoTE Exel o entries="@array/chooseFloor”
entryValues="“@array/updateFloor”. Onov o mivakag «chooseFloor» éyel tig €€ng

TIEG:
o Floor 0
o Floor 1
o Floor 2

o Floor 3

Evd o mivakog «updateFloory éyet tig tipéc:
o0
ol

o 2
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4) ‘Evo pe key = “speed”, pe default value = “30”, ko &ivar g pHopeNc
«ListPreference» omoTE éxet o entries="@array/selectSpeed”
entryValues="“@array/updateSpeed”. Omov o mivakag «selectSpeed» &yet tic €€ng

TIWEG!
o Very Slow
o Slow
o Normal
o Fast

o Very Fast

Evd o mivakog «updateSpeed» éxet tig Tipég:
o018
o 24
o 30

o 40

Y1ig mepurtdoelg 3 kot 4 mov vdpyet To «ListPreferencey, kdtw omd to «Select Floory kot
«Select Speed» vmapyel éva sub item «Floor 0» kaw «Normal» avtictowyo, oto omoio
eupaviCetoar M €mAoyn tov ¥pNoTn Omwg ¢aivetar oty Ewdva 67. O kddwkog ovtov
eUQaVIlETOL TAPAKATO.

protected void onResume () {
super.onResume () ;
// Set up a listener whenever a key changes
getPreferenceScreen () .getSharedPreferences () .registerOnSharedP
referenceChangelistener (this) ;

}

protected void onPause () {
super.onPause () ;
// Unregister the listener whenever a key changes
getPreferenceScreen () .getSharedPreferences () .unregisterOnShare
dPreferenceChangelistener (this) ;

}

public void onSharedPreferenceChanged (SharedPreferences sharedPreferences,
String key) {
updatePrefSummary (findPreference (key)) ;

131



private void initSummary (Preference p) {

if (p instanceof PreferenceCategory) {
PreferenceCategory pCat = (PreferenceCategory) p;
for (int i = 0; i < pCat.getPreferenceCount(); i++) {

initSummary (pCat.getPreference(i));

}

} else ({
updatePrefSummary (p) ;

}

private void updatePrefSummary (Preference p) {

if (p instanceof ListPreference) {
ListPreference listPref = (ListPreference) p;
p.setSummary (listPref.getEntry());

}

if (p instanceof EditTextPreference) {
EditTextPreference editTextPref = (EditTextPreference)p;
p.setSummary (editTextPref.getText ());

Télog, vdpyovv otnv evotnta «Information» ot emAoyéc «Infoy kot «abouty» to omoia
enpaviCovron pe m ovvaptnon InstructionsDialog(). Tapakdto topatifetat 0 kKdOSKOC:

Preference info = (Preference) findPreference ("info");
Preference about = (Preference) findPreference ("about");

info.setOnPreferenceClickListener (new
OnPreferenceClickListener () {

public boolean onPreferenceClick (Preference preference)
{
i =1;
InstructionsDialog() ;
return true;

) ;

about.setOnPreferenceClickListener (new
OnPreferenceClickListener () {

public boolean onPreferenceClick (Preference preference)
{
i = 2;
InstructionsDialog() ;
return true;

)i

PreferenceManager.setDefaultValues (Prefs.this, R.xml.prefs,
false) ;

for (int 1 = 0; i <

getPreferenceScreen () .getPreferenceCount (); i++) {
initSummary (getPreferenceScreen() .getPreference(i));
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public void InstructionsDialog() {
AlertDialog.Builder ad = new AlertDialog.Builder (this);
ad.setIcon (R.drawable.icon);
if (1 == 1) {
ad.setTitle("Info");
ad.setView (LayoutInflater.from(this).inflate (R.layout.info,
null)) ;
} else {
ad.setTitle ("About");
ad.setView (LayoutInflater. from(this) .inflate (R.layout.about,
null));

}

ad.setPositiveButton ("OK", new
android.content.DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int argl) {
// OK, go back to Main menu
}
1)

ad.setOnCancellistener (new DialogInterface.OnCancellListener ()

{
public void onCancel (DialogInterface dialog) {
// OK, go back to Main menu

5.5.2. PbOuion ‘Evracnc Hyov IHolvuéowy (Volume)

Amd to menu_item «Volume» avadvetar oty Kevipikny 006vn mapdbvpo g Hope1g
«AlertDialogy» pe pa pmdpo yioo tnv pobuion g Evioong Tov oL TG EPOPHOYNG, OTME TO
TPAYoLOL 6TV £vapén TG EPUPUOYNS Kol 1| @OVNTIKY] opAia. Apykd, 0 oyedlacrdg Tov
Topadvpov avtov, dmmg o tithog, to background ypopo kot N prdpa, yivetar péca and ™
MapActivity class yiati dev petagpépetat og GAAN KAGon. Ondre:

final AlertDialog.Builder alert2 = new AlertDialog.Builder (this);
// get the tool to change the media volume of the phone

final AudioManager am = (AudioManager)

getSystemService (Context.AUDIO SERVICE) ;
double maxVol =

am.getStreamMaxVolume (AudioManager.STREAM MUSIC) ;
final double curVol =

am.getStreamVolume (AudioManager.STREAM MUSIC) ;

LinearLayout 11 = new LinearLayout (this);
11l.setOrientation(LinearLayout.VERTICAL) ;
final VolumeBar b = new VolumeBar (this, tts, am);

b.measure (150, 30);
b.layout (0, 0, 150, 30);
b.forcelayout () ;
b.setPadding (15, 10, 15, 10);
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// Set up the bar to start at the current volume

b.setProgress ((int) (b.getMax() * curVol / maxVol));
TextView tv = new TextView (this) ;

tv.setText ("Speech Volume:") ;

11l.addView (tv) ;

11.addview (b) ;

alert2.setView(1ll) ;

alert2.setPositiveButton ("Ok", new
DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int
whichButton) {

}
)
alert2.setNegativeButton ("Cancel", new

DialogInterface.OnClickListener () {
public void onClick(DialogInterface dialog, int
whichButton) {

dialog.cancel () ;

am.setStreamVolume (AudioManager.STREAM MUSIC, (int)
curvVol, 0);
}
1)

Dialog alertDialog = alert2.create();
alertDialog.setTitle ("Options"™);
alertDialog.getWindow () .setLayout (15, 10);
alertDialog.show () ;

}

Xy 12" ypapun tov kddika keAeiton  VolumeBar class. Otav o ypiotng petakivel v
umdpa, akovyetar N AEEN «soundy». Avtd yivetal Yo vo UTopel 0 ¥pNoTng vo. emAEEEL TNV
emBountn €vioon TV YOV TOV GLGTNUOTOS. ANAadn, OTAV 0 ¥PNOTNG UETOKIVEL TPOG TO
aplotepd (6e€1d) ) umapa, Ba axovyetar  AEEN «sound» 6A0 kat o younAd (dvvord). H
VolumeBar kidomn givar vrebOvvn yo avd.

public class VolumeBar extends SeekBar {

private TextToSpeech tts;
AudioManager am;

public VolumeBar (MapActivity mapActivity, TextToSpeech tts,
AudioManager am) {
super (mapActivity);
this.tts = tts;
this.am = am;

}

public boolean onTouchEvent (MotionEvent event) {
if (event.getAction() == MotionEvent.ACTION UP) {
double curVol = getProgress|();
double maxVol = getMax () ;
am.setStreamVolume (AudioManager.STREAM MUSIC, (int)
(curvVol / maxVol *
am.getStreamMaxVolume (AudioManager.STREAM MUSIC)), O0);
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tts.speak ("", TextToSpeech.QUEUE FLUSH, null);
tts.speak ("sound", TextToSpeech.QUEUE FLUSH, null);
}

return super.onTouchEvent (event) ;

Emiong, ypnowomoteiton n punyavny TTS (TextToSpeech), to omoio petotpénet 1o keipevo oe
oo, ‘Etot, Aowdv, n AEEN «soundy axovyetan

tts.speak ("sound", TextToSpeech.QUEUE FLUSH, null);

5.5.3. A layn Opopov (Select Floor)

H evallaynq tov opdéeov yivetar amd to menu_item pe v emroyn «Select floor». H
LETOQOPA oTNV KAAoT yivetal pe tnv ypnowomoinon tov intents. Kotd ) petapopd
amobnkedeTarl oto intent po TAnpoeopio OV APoPE TOV OPOPO-XAPTH GTOV 0MOio Eivarl O
xpfhoTg.

Intent intentl = new Intent (this, com.ece.Floors.class);
intentl.putExtra ("Floorl", z2);
startActivity (intentl);

‘Eneta, Eexvael n Floors class, ) omoio ovolaotikd givan po Aota ArrayAdapter<String>,
1 omoia xpNOOnOlEL TOV Tapakat® String wivoka.

String classes[] = { "0 Floor - Ground", "lst Floor", "2nd Floor", "3rd
Floor" }

2t Mota avty|, eaivetat dimha amd tov 6poPo GToV 0moio €lvar 0 YPNOTNG VAL KTIK», QVTO
yivetar Aappdvovtac tnv T amd to intent, n omoia votepa amobnkevETAL GTHV PETAPANTY
integer selected.

Bundle extras = this.getIntent () .getExtras/();
selected = extras.getInt ("Floorl");

H petafintr selected ypnowomoteiton yia va. yiver check n 6éon tov opd@ov otov omoio o
YPNOTING ElvaL.

public View getView (int position, View convertView, ViewGroup parent) {
CheckedTextView v = (CheckedTextView)
super.getView (position, convertView, parent);
v.setChecked (position == selected);
return v;

}

TéNog, avaAioya e TNV EMAOYN TOL XPNOTY), LETOPEPETOL KOl GTOV AVTIGTOL(O OpOPo. AvTd
yivetar Tdh pe v ypnoponoinon tov intents. o v axpifela, o 6po@og otn AMota £xet
po Béon kol pOMG TaTNoEL 0 XPNoTNG ToV OpoPo Tov BEAel petapépeton otnv Maplintent
class kot kaTd TN HETOPOPA LETAPEPETOL KOL 1] TANPOPOPI TNG ENTAOYNG TOV YPNOTY.
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protected void onlistItemClick(ListView 1, View v, int position, long id)
{

// TODO Auto-generated method stub

super.onListItemClick(l, v, position, id);

if (position == 0) {
startActivity (MapIntent.openFloor (this.getApplicationContext (), 0));
} else if (position == 1) {

startActivity (MapIntent.openFloor (this.getApplicationContext (), 1)),
} else if (position == 2) {

startActivity (MapIntent.openFloor (this.getApplicationContext (), 2));
} else {

startActivity (MapIntent.openFloor (this.getApplicationContext (), 3));
}

Mmnaivovtag otnv  Maplintent, kaAgitor m  ovvéptnon openFloor kot oty onoia
amofnkevovtal 0 6po@og «floor» kat dAleg 600 petafintéc «action» kot «Viewy» ot omoieg
yperalovat yio Aoykég cuvonKec.

public static MapIntent openFloor (Context context, int floor) ({
MapIntent mapIntent = new MapIntent (context);
mapIntent.putExtra ("action", "open floor");
mapIntent.putExtra("floor", floor);
mapIntent.putExtra ("view", true);
return mapIntent;

Kat votepa kareiton 1 MapActivity class, n onoia givar vevBovn yio v gpedvion tov
26PN,

private static Class<?> clazz;
static {
try |
clazz = Class.forName ("com.ece.MapActivity");
} catch (ClassNotFoundException e) {
e.printStackTrace();

}
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5.5.4. Xnueio Evoiapépovroc (POI)

Amd to menu_item n emdoyn POl couPdier otn petopopd g khaong MapActivity oty
Poi. H petagopd otnv kAdon yivetou pe tnv ypnoiponoinon twv intents.

Intent intent2 = new Intent (this, com.ece.Poi.class);
startActivity(intent2);

‘Enerta, Eexwvder n Poi class, n onoio ovclaotikd eivor o Alota ArrayAdapter<String>, n
omoio, YpPNOIOTOoLEl TOV TapakdT®m String mivaxo.

String classes[] = { "Professors' Offices", "Amfitheatre", "Classrooms",

"Secretariat", "Library", "Labs", "Cafeteria", "WC", "Elevators",
"Stairs", "Exit", "Safety Exit" };

Ta mopomdve amotehovv onueior evolapépovtog yioo Tov ypnotr. Kdébe emioyn ot Alota
&yel kou pio O€om (position). IMatdvrog o ypotg o€ pio emthoyn g AMotag, Aappdvetot n
Béon g emroyng Yo vo petagepbel oy emdpevn avtictoryn KAGGON NG EMAOYNG TOV
ypnom. H petdfoon oty emdpevn KAGon yivetal yloo okOUo (ot @Opa HE TN XpNon TV
intents.

protected void onlListItemClick(ListView 1, View v, int position, long id)
{ super.onlListItemClick(l, v, position, id);
if (position == 0) {
startActivity (new Intent ("com.search.PROFESSORLIST")) ;

} else if (position == 1) {

startActivity (new
Intent ("com.databaselist .AMFITHEATRELIST")) ;

} else if (position == 2) {

startActivity (new
Intent ("com.databaselist.CLASSROOMSLIST")) ;

} else if (position == 3) {
startActivity (new Intent ("com.search.SECRETARIATLIST")) ;
} else if (position == 4) {

startActivity (MapIntent.DrawPoints (this.getApplicationCo
ntext (), 400, 737, 0, "Library")):;

} else if (position == 5) {
startActivity (new Intent ("com.databaselist.LABSLIST"))
} else if (position == 6) {

startActivity (MapIntent.DrawPoints (this.getApplicationCo
ntext (), 1495, 735, 0, "Cafeteria"));

} else if (position == 7) {
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startActivity (new Intent ("com.databaselist.WCLIST"));
} else if (position == 8) {

startActivity (new
Intent ("com.databaselist.ELEVATORLIST")) ;

} else if (position == 9) {

startActivity (new
Intent ("com.databaselist.STAIRSLIST")) ;

} else if (position == 10) {

Toast toast = Toast.makeText (this, "All Exits are on the
Floor 0 - Ground", 5000);

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

toast.show () ;

startActivity (MapIntent.DrawPoints (this.getApplicationCo
ntext (), 563, 745, 0, "Exit"));

} else {

startActivity (new
Intent ("com.databaselist.SAFETYEXITLIST")) ;

Katdé v emioyn tov «Professors’ Offices» kot «Secretariaty petapépetot o ypHotng oTig
KAGoewg ProfessorList kot SecretariatList, ou omoieg £yovv évo search box. Xto kovti
avalnmong o xpnotng £xel T dvvatdtNTa Vo ovolnTioEL Tov Kafnyntn 1n ) ypoupoteio
v To. omoio B€AEL va pabet TAnpoeopies gite avtég ivon 1 Tomobesia Tov gite givar Kamolo
mAépmvo, eaé kar email. TTotdvtag tdve oto search button kaAeitoar  Baon dedouévmv
Kot Tifetan Eva qUETY Yo To oV Taplalet 1 EKYMOPNOT TOL ¥PNOTN UE KATOL OEOOUEVA OO
™ Baon dedopévav. H Bdon dedopévav dwafaletor pe tnv VIOAn:

db = (new DatabaseHelper (this)) .getWritableDatabase();
‘Enetta, 1 avalnitnon mov yiveton pe to db.rawQuery to omoio @aivetol Topakato:

public void search (View view) {

// 11 1is the concatenation operation in SQLite
cursor = db.rawQuery ("SELECT id, firstName, lastName, floor
FROM info WHERE firstName || ' ' || lastName [l " ' || floor

LIKE ?", new String[] { "%" + searchText.getText ().toString/()
+ st 1)

startManagingCursor (cursor) ;

adapter = new SimpleCursorAdapter (this, R.layout.prof list,
cursor, new String[] { "firstName", "lastName", "floor" }, new
int[] { R.id.firstName, R.id.lastName, R.id.floorN });
setListAdapter (adapter) ;

A@o¥ gppaviotel ovTtd Tov avalntovoe 0 YPNOTNG KOl TO EMAEEEL TOTE LETAPEPETOL GTNV
emopevn KAGom 1 omoia TEPAAUPAVEL TIG YPOUYLES TANPOPOPIES GYETIKA LE TNV ETAOYN TOV

138



ypnom. H k\don dcov apopd toug kabnyntég sivar n ProfessorDetails ka1 6cov agopd Ti¢
yvpoupateieg eivor mn SecretariatDetails. Kot otic 600 meputdoelg mepappdvovion
mAépmva, email kol n duvatdtnta vo 6t 0 xpNoTng TV Tomobesio TG EMAOYNG TOV TAV®
070 XapTN. MdAioTa, éva TOAD oNUAVTIKO YOPUKTNPIOTIKO OVTOV TOV 0E00UEVMV Eival OTL O
YPNOTNG WITOPEL OV TOL YPNOUOTOOEL dpesa. Aniadn, ov TATNCEL TAVEO oToV 0plOuo
MAEQ®VOL TOTE T0 KIvntd Ba Tov KoAéoel, avtiotolyo Kot Yo to email mov umopei av
ypawyel kot va, 1o oteilel. Oha avtd yivovior HEG® TOL TOPOKAT® KM, 0 0moiog givoat
uépog g ProfessorDetails kAdong kot eivon Topopotog pe avtov g SecretariatDetails :

Apyad, drafaleton n Baon db kot petd pe v exthoyn mov €kave 0 XPHOTNG TPONYOLUEVOGS
uetapépeTor péom intent oe ovty v kKhdon kor Béteton epdnua db.rawQuery ya va
Bpebovv ot avtictolyeg mAnpoeopiec g emAoyng 1o ypnom. Iapokdtw eaivoviolr mmg
enpaviCetoanw to officephone ko to email. Apod yivouv OAa avtd, ta dedouéva
napovotalovtotl e pia AMota ListAdapter.

db = (new DatabaseHelper (this)) .getWritableDatabase();
Cursor cursor = db.rawQuery ("SELECT id, firstName, lastName,
floor, z, %, y, phone, email FROM info WHERE id = ?", new
String[] { "" + profld });
startManagingCursor (cursor) ;
if (cursor.getCount() == 1) {
cursor.moveToFirst () ;
profNameText = (TextView) findViewById(R.id.profName) ;
profNameText.setText (cursor.getString (cursor.getColumnIndex ("firstName"))
+ " " 4+ cursor.getString(cursor.getColumnIndex ("lastName")));
titleText = (TextView) findViewById(R.id.floorNum) ;

titleText.setText (cursor.getString(cursor.getColumnIndex
("flooxr"))):

actions = new ArrayList<PassValues>();
positions = new ArrayList<PointsFloor>();

String officePhone =
cursor.getString(cursor.getColumnIndex ("phone")) ;
if (officePhone != null) {
actions.add (new PassValues ("Call office",
officePhone, PassValues.ACTION CALL));

}

String email =
cursor.getString(cursor.getColumnIndex ("email")) ;
if (email !'= null) {
actions.add (new PassValues ("Email", email,
PassValues.ACTION EMAIL));
}

positionX = cursor.getInt (cursor.getColumnIndex ("x")) ;
positionY = cursor.getInt (cursor.getColumnIndex ("y"));
positionZ = cursor.getlInt (cursor.getColumnIndex("z"));

actions.add (new PassValues ("Find Position on the Map",
null, PassValues.ACTION MAP));

name =
cursor.getString(cursor.getColumnIndex ("firstName")) + " " +
cursor.getString(cursor.getColumnIndex ("lastName")) ;

}

139



adapter = new PassValuesAdapter () ;
setlListAdapter (adapter) ;

Kat ya 11g tpeig mepurtwoeig (officephone, email, position on the map) xoAeitar 1 kidon
PassValues, 1 omoia mepiapPdver getters ko setters yio t petagopd tov dedopévmv.

public static final int ACTION CALL = 1;
public static final int ACTION EMAIL = 2;
public static final int ACTION MAP = 3;
public PassValues (String label, String data, int type) {

super () ;

this.label = label;

this.data = data;

this.type type;

}

public String getLabel () {
return label;

}

public void setLabel (String label) {
this.label = label;

}

public String getData() {
return data;

}

public void setData (String data) {
this.data = data;

}

public int getType () {
return type;

}

public void setType (int type) {
this.type = type;
}

I'o 1o officephone avtictoyei n evépyeian ACTION_CALL, ywo to email avtiotoyel n
evépyeia ACTION_EMAIL kot yo v €0peon g 6¢omng oto yaptn n ACTION_MAP. T'a
Vv k0Be evépyela £xel oplotel Eva apOpdc.

ACTION CALL = 1
ACTION EMATL

=2
ACTION MAP = 3

Avdroya pe v emioyn mov Ba Kavelr o ypnotng, Oa mpaypatoromel ko n aviicToym
evépyewn. [apakdto paivovtor ol avtictotryeg evEpyelec:
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» case PassValues.ACTION CALL:
Uri callUri = Uri.parse("tel:" + action.getData());
intent = new Intent (Intent.ACTION CALL, callUri);
startActivity (intent);
break;

2NV TEPIMTOON AWTN, 0 ¥PNOTNG TATnoE va. KANOel 0 ap1Ouog. I'veton petapopd oto pevon
KAMoNG Tov Kwvntod ypnowomowdvrtag intent kot péoca oto intent petagépetor o
TNAEQ®VIKOG aptOpde.

» case PassValues.ACTION EMAIL:
intent = new Intent (android.content.Intent.ACTION SEND) ;
intent.setType ("plain/text") ;
intent.putExtra (android.content.Intent.EXTRA EMAIL, new

String[] { action.getData() 1});
startActivity (intent);
break;

Avtictorya, o ypnotg uropei va oteilel email oto dropo mov enéhele.

> case PassValues.ACTION MAP:
startActivity (MapIntent.DrawPoints (this.getApplicationContext (
), positionX, positionY, positionZ, name));
break;

Téhog, Yo va gppaviotel n Béom ¢ emhoyng Tov ¥pNnot oto Xaptn, Aapupdvovtal ot
OULVTETAYUEVEG TG EMAOYNG Kot Kodgitor 1 cuvaptnon DrawPoints g khaong Map Intent.
AoV mepactovv oto intent ot amapaitnTeg TANPOPOPIEG YIOL TNV EUPAVIOT GTO XAPTY,
Kahgiton 1 kKAdon MapView yo v eugdvion tov KatdAiniov yaptn (avéioyo tov 6po@o
g emhoyng) poll pe o onpeio g tonobesiog g EmAOYNS.

Me tov mapokatm KodKa, epeoaviCovtar ot Alota ta tnAépmva, email kot position kat
TPOYLLOTOTOIEITOL 1] EKYDPTOT TWV EVEPYELDV Y TNV KAOE emAoyn.

public View getView(int position, View convertView, ViewGroup parent) {
PassValues action = actions.get (position);
LayoutInflater inflater = getlLayoutInflater();
View view = inflater.inflate(R.layout.passvalues 1list,

parent, false);
TextView label = (TextView)
view.findViewById(R.id.label);

label.setText (action.getLabel ());
TextView data = (TextView) view.findViewById(R.id.data):;
data.setText (action.getData());
return view;
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5.5.5. Miadikacio thc tionynonc

H monynon &ekwvael natdviog o ypfotng oto menu_item v emhoyn «Find Destinationy
Ko petagépetar péom intents oty emduevn kidon omnv omoio. 0 ypnotng opilel v
tonofecio Tov. Apykd KoAeiton 1 AT SEOOUEVDV.

db = (new DatabaseHelper (this)) .getWritableDatabase () ;

‘Emerto. o yprotng €xet T dvvatdtnta oto search box vo kataympnoet ) 0éon tov kot va,
natoel o kovpmi avalfmone. H avalitmon yivetoaw pe v eviodn db.rawQuery otnv
omoio tiBeTon éva epOTNUO, OV 1 KOTAXDPNON TOV YPNOTN TOPdlel pe KATO0 amd To
dedopéva TG oTNANG «node_name» tov mivoka «nodesy. Xt cuvéyela, to dESOUEVE 0T
KOToy®PovVTaL 6€ £va, CUrSoOr kot avtd speoaviCovtot o puo ListAdapter.

public void search (View view) {

// 11 1is the concatenation operation in SQLite
cursorl = db.rawQuery ("SELECT _id, name, node name, numFloor,
pox, poy, poz FROM nodes WHERE node name LIKE ?", new String[] { "%"

+ searchTextl.getText () .toString() + "S$" });
startManagingCursor (cursorl) ;
adapterl = new SimpleCursorAdapter (this, R.layout.nodeslist,
cursorl, new String[] { "node name", "numFloor" }, new int[] { R.id.name,
R.id.floorZ });
setlListAdapter (adapterl) ;

INo va petafet o xpRoc oV erOUEV KAAGOT), TPETEL VO TATHGEL GE Pl OO TIG EMAOYES
nov Ba Tov €xel N AMota. MOAG matnoel pLeTapEpeTaL otV €nOUeVT KAAoN otV omoia Oa
dimacet Tov Tpooptopd tov. Katd ) petafaocn, petapépoviot Kot kamoto dedopuéva HEcm
intent.putextra 6nmg o1 cuvteTaypéveg g B€omg Tov, 1 ovopacio ¢ 0€ong Tov aAhd Kot M
ovopacio Tov KouBov.

public void onlListItemClick(ListView parent, View view, int position, long
id) A
Intent intent = new Intent (this, DestinationlList.class);

Cursor cursorl = (Cursor) adapterl.getItem(position);
intent.putExtra ("SOURCE ID",
cursorl.getInt (cursorl.getColumnIndex (" id")));

intent.putExtra ("source",

cursorl.getString(cursorl.getColumnIndex ("name")));
intent.putExtra ("name source",

cursorl.getString(cursorl.getColumnIndex ("node name")));
intent.putExtra ("x1",

cursorl.getInt (cursorl.getColumnIndex ("pox")));
intent.putExtra ("yl",

cursorl.getInt (cursorl.getColumnIndex ("poy")));
intent.putExtra("z1",

cursorl.getInt (cursorl.getColumnIndex ("poz")));
name_source =

cursorl.getString(cursorl.getColumnIndex ("node name"));
startActivity (intent);
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Xty kKAdon otnv onoia o SNADGEL 0 XPHOTHG TOV TPOOPIGHO TOV, £)EL TAAL Evar search box
Kot e TNV 101 Sradikacio emiéyel mov BELEL va mhiet.

public void search (View view) {

// |11 1is the concatenation operation in SQLite

cursor2 = nodes_db.rawQuery ("SELECT id, name, node name,
numFloor, pox, poy, poz FROM nodes WHERE node name LIKE ?", new String[] ({

+ searchText2.getText () .toString () + "&" });

startManagingCursor (cursor2) ;

adapter?2 = new SimpleCursorAdapter (this, R.layout.nodeslist,
cursor2, new String[] { "node name", "numFloor" }, new int[] { R.id.name,
R.id.floorZ });

setlListAdapter (adapter?) ;

}

MoMg emhé€er o ypnotng, koAeitor o aAydpiBpoc tov Dijkstra. Ttnv khdon ovth
netapépinke, Omwe avaeépbnke, péow intents o kouPog g tomobesiag Tov ypNRoTn Kot
TOPA VoL YVOGTOG 0 TPOOPIGHOG. ZVVETMOG umopel va Ppedel n eddytotn dwodpopun| petald
source kou destination.

Y10 mp®OTO KOUUATL TOL KddKo, TibeTon éva epdtnuoe (nodes_db.rawQuery) ot PBdon
dedopEVOV Yo ToV Ttivako «nodesy, va emdéEel OAa 0ca givar otov mivaka owtd ("SELECT
* FROM nodes") . Xt ocvvéyelo, mnyaivet o CUrSOr otnv mpmtn Oéon ko Eekwvaer n
KOTOYMPNOT TOV GLVIETAYUEVOV OAMV TOV KOPLO®OV, UEXPL VO QTACEL GTOV TEAELTAIO

Koupo.

// Dijkstra
DijkstraAlgorithm algo = new DijkstraAlgorithm();

Cursor nodes = nodes_db.rawQuery ("SELECT * FROM nodes", null);

startManagingCursor (nodes) ;

nodes.moveToFirst () ;

while (!nodes.isAfterLast()) {
Vertex vertex = new

Vertex (nodes.getString(nodes.getColumnIndex ("name")));

vertex.x = nodes.getInt (nodes.getColumnIndex ("pox"));
vertex.y = nodes.getInt (nodes.getColumnIndex ("poy"));
vertex.z nodes.getInt (nodes.getColumnIndex ("poz"));

algo.vertices.put (nodes.getString (nodes.getColumnIndex ("name")),
vertex) ;
nodes.moveToNext () ;

MoMg teleidoel, Bétel éva Kavobpylo epdTUo otov mivaka «pathy yw vo Ppet tovg
KOpupovg mov evvovtor petald tovg kot mowo Ba eivor to KO0TOG o¢ KhBe mEepinTo.
Bpioket, Aoutov, v eAdylomn S1odpoun Kol KOTOYWPEL TIG CUVTETAYUEVES TOV KOUP®OV NG
eMdoTNG Sadpoung o€ Tivakeg KaBMG Ba xpelasTOvV Y10, TNV TAONYNO).

Cursor edges = edges_db.rawQuery ("SELECT * FROM path", null);
startManagingCursor (edges) ;

edges.moveToFirst () ;

while (!edges.isAfterlLast()) {
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String fromStr =
edges.getString(edges.getColumnIndex ("fromNode")) ;
String toStr =

edges.getString (edges.getColumnIndex ("toNode")) ;

int cost = edges.getInt (edges.getColumnIndex ("cost"));
Vertex from = algo.vertices.get (fromStr);
Vertex to = algo.vertices.get (toStr);

from.adjacencies.add (new Edge (to, cost));
edges.moveToNext () ;

algo.computePaths (algo.vertices.get (source));

List<Vertex> sortestPath =
algo.getShortestPathTo(algo.vertices.get (destination));

int[] xs = new int[sortestPath.size()];

int[] ys = new int[sortestPath.size()];

int[] zs = new int[sortestPath.size()];
int i = 0;
for (Vertex v : sortestPath) {

xs[i] = v.x;

ysl[i]l = v.y;

zs[i] = v.z;

i++;

A@o0 éyxel Bpebel kot 1 eAdyiot dtadpoun, koreital péow intents n Maplintent.

startActivity (MapIntent.SrcDest (this.getApplicationContext (), source, x1,
yl, zl, destination, x2, y2, z2, xS, yS, zS, name_source,
name destination));

Xpnowonoteitor n SrcDest oty omoia mepviovvTan ot ovopacieg tov kKOUPwv e B€ong
TOV XPNOTN KOl TOL TPOOPIGHOL KOOMG EMIONG KO Ol TIVOKEG UE TIG CLUVTETAYUEVES OAMV
TOV KOUPOV TG EAIYIOTNS S10dPOUNS.

public static MapIntent SrcDest (Context context, String source, int x1,
int yl1, int z1, String destination, int x2, int y2, int z2, int[] xs,
int[] ys,
int[] zs, String name source, String name destination) {
MapIntent mapIntent = new MapIntent (context);
mapIntent.putExtra ("points", "show position");

mapIntent.putExtra ("source", source);
mapIntent.putExtra ("x1", x1);
mapIntent.putExtra("yl", yl);
mapIntent.putExtra("z1", zl);

"destination", destination):;
"X2"’ X2),'

mapIntent.putExtra
mapIntent.putExtra

mapIntent.putExtra ("y2", y2);
mapIntent.putExtra ("z2", z2);
mapIntent.putExtra ("xs", xs);
mapIntent.putExtra ("ys", vys);
mapIntent.putExtra("zs", zs);

mapIntent.putExtra
mapIntent.putExtra
mapIntent.putExtra
return mapIntent;

"name source", name_ source) ;
"name destination", name destination);
"view", false);

N~~~ o~~~ o~~~ o~~~ —~
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Katomy, n Maplintent kokei tnv MapView 1 omoia givon vevfuvn yia 1o Tt Oa eppaviotet
otnv o06v.

private static Class<?> clazz;
static {
try {
clazz = Class.forName ("com.ece.MapActivity");
} catch (ClassNotFoundException e) {
e.printStackTrace () ;

}

H MapView, enedf] mpdkertoar yoo tqv mepintwon ¢ mAonynong o kolécer tnv
Navigation otnv omoia {oypapilovtot ot S10dPOpES Kot «TPEXELY 1| TAONYNON.

private float getLengthUpToPoint (int index) ({
float 1 = 0f;

for (int 1 = 1; 1 <= index; 1++) {
x1l = xs[i - 1];
yl = ys[i - 11];
x2 = xs[i];
y2 = ysl[il];

1 += Math.sqgrt((xl - x2) * (x1 - x2) + (yl - y2) * (yl -
v2));
}

return 1;

H cvvépton getLengthUpToPoint vroAoyilet yio ke ypovikn oty méon andotoon
amo TV apyikn 0€on Exel KOAOYEL 0 XPNOTNG.

private int getIndexCoveredByLength (float length) {
for (int i = 1; i < xs.length; i++) {

x1l = xs[i - 1];
yl = ys[i - 1];
x2 = xs[i];
y2 = ysl[i];
length -= Math.sqgrt((xl - x2) * (x1 - x2) + (yl - y2) *
(vl - vy2));
if (length <= 0)
return i - 1;
}
return xs.length - 1;

H ovvapmon getindexCoveredByLength vmoloyiler péxpt moo xoéufo €xer @tdost o
YPNOTNG Y10 KAOE YPOVIKT GTIYUY).

H «é0¢e ypovikn otryun €xet oprotet ota 100ms.
Yrapyer wo ocvvaptnon makeContent otnv omoia mpoypatomoleital 1 amotdHTOON NG

dradpopng oto yaptn. O kddikag mov axoAovdel amotedel Eva puépog g makeContent yio
va Tapovctactel mwg Asttovpyel. Atutnpeitor otabepd to apykd onpeio, Kot KOADVTAG TIC
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Topamive dV0 cuvaptNoelg Aaupdvetor cuveymg 1 Béon tov ypnotn kot (oypoeileton
péExpL eKeivo 10 onpeio.

mPath.moveTo (xs[0], ys[0]);
for (int i = 1; i <= indexCovered; i++) {
mPath.lineTo(xs[i], ysI[il]);
}
if (indexCovered < xs.length - 0.1) {
float 1 = getLengthUpToPoint (indexCovered) ;
float dl = coveredLength - 1;
float x1 xs[indexCovered];
float yl = ys[indexCovered];
float x2 = xs[indexCovered + 1];
float = ys[indexCovered + 11;
float d = (float) Math.sgrt((xl - x2) * (x1 - x2)
+ (yl - y2) * (yl1 - y2));
float t = dl1 / d;
mPath.lineTo(x1l + t * (x2 - x1), yl + t * (y2 -

<
N
|

v1l)):

c.drawCircle(x1l + t * (x2 - x1), y1 + t * (y2 -
yl), 3, points);

followX = x1 + t * (x2 - x1);

followY vl + t * (yv2 - yl);

Me v aAlayn Tov 0poeov, opiletal ®g véo apykd onueio n 6éon Tov k6oL oL givar To
acaveép N ot okdreg. H mhonynon tpéyel péoa and éva thread run, to omoio crtapatdet
OIS 0 xpNOTNG KAADYEL TNV 0dOGTOOT).

private void makepicture() {

mPicture = makeContent () ;

timer = new Thread() {
public void run() {
try {
sleep(8000) ;

while (true) {
sleep(interval) ;
if (changeFloorBefore) {
isPaused = !isPaused;
activity.change (isPaused) ;
if ((updown¥Y[u] == 728) &&
(xs[indexCovered - 1] == 1300)) {
activity.message ("Go
downstairs") ;
changeFloorBefore = false;
sleep(2000) ;
} else if ((updownY[u] == 728)
&& (xs[indexCovered - 1] == 1495)) {
activity.message ("Go
upstairs") ;
changeFloorBefore = false;
sleep(2000) ;
} else {
activity.message ("Use " +
updown[u] + " to change floor. Go to Floor " + zs[indexCovered + 1]);
sleep(5000) ;
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activity.message ("Tap on the
screen to continue your navigation");
u = 2;

}

speed = activity.changeSpeed();
if (!isPaused)
coveredLength += speed *
(interval / 1000f);
if (coveredLength > totalLength) {
i=20;

activity.message ("Congratulations, you reached your destination");
return;

}
mPicture = makeContent () ;
postInvalidate () ;

}

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

}
}s
timer.start () ;
timer = null;

5.6. Anuirovpyia ALyopi1Buov opouoroynenc

I'o aAyopiBpo dpopordynong emiéytnke o adyopifuoc tov Dijkstra. Apykd, vedpyet pio
Baon dedopévav «Allinfoy, n oroia éxel molor kKOpPoOL evidvovtor peTa&d TOVg Kot UE TO10
ko6o1og (Cost).

O1 kopveéc (Vertices) ekmpocomodvtar amd v Vertex class.

public class Vertex implements Comparable<Vertex> {
public final String name;
// public Edge[] adjacencies;
public List<Edge> adjacencies = new ArrayList<Edge>();
public double minDistance = Double.POSITIVE INFINITY;
public Vertex previous;

public Vertex (String argName) {
name = argName;

}

public String toString() {
return name;

}

public int compareTo (Vertex other) {
return Double.compare (minDistance, other.minDistance);

}
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Eivon amapaitmro va dwatnpnbel o Alota dkpov yio kdbe kopoen. Ilpv ) ypron tov
alyopiBpov Ba mpémet va avapepBodv dvo GAla media:

e minDistance: H pikpotepn amdotacn amd Ty anyn 1pog TV Kopuen 6To YPAeN L.
Apykonoteitor oto Oetikd dmepo (660 To dSvvaTOV HEYOADTEPO).

e previous: H ava@opd otnv TponyovueVn KOPUON Y10l VO, VTOAOYIGTEL 1] GUVTOUOTEPT
SLdpopn amd TNV TNy KOPVPY GE QLT TNV KOPLPT.

‘Emerta, mpémel yoo tov aAyOplOpo vo PUTOuV o€ GEPA Ol KOPLPEG Yo AVTO LIAPYEL M
ocvvéptnon compareTo.

Ymhpyet, eniong, pol KAGoN 1 0oio. avVTITPOSMTEVEL TIG AKPEG Ko LETAPEPEL TNV aia Tov
KOGTOLG TOV KOl TOV GTOYO KOPLOPT):

public class Edge {
private Vertex target;;
private double weight;

public Edge (Vertex target, double weight) {
this.setTarget (target);
this.setWeight (weight) ;

}

public void setTarget (Vertex target) {
this.target = target;
}

public Vertex getTarget () {
return target;

}

public void setWeight (double weight) {
this.weight = weight;
}

public double getWeight () {
return weight;
}
}

2y mopondve KAAGT, Yo TNV HETAPOPE TV dedouévav ypnoomomOnkay getters kot
setters.

> ovvéyela, akolovbel to KOpLo pEPOg tov akyopiBuov dpopordynons. Oa ympiotel oe
V0 oTéod0 0 TPOTOG VITOAOYIGHLOD:

"  YrmoAoywopdg G €AGYOTn OmdoTOoNG omd TV Ty o€ KABE KOPLEY TOV
ypapruatog. Tavtoypova, Kataypagel TIC Previous avapopéc yio kabe kopuen Vv, n
omoia divel TV TPONYOVUEVI] KOPLOT TNG GLVTOUOTEPNG OOPOUNG OO TNV TNYN
KopueN 6To v . Avto givan To akpo Priua.

= Apyotepa, kaBe @opd mov embupeiton vo Bpebel o cvykekpluévn cuvtoudtepn
dtadpopn HETAED NG TNYNG KOPLONG Kol TOL d0Bévtog kKoUPov, akolovBovvtal ot
TPONYOVUEVES AVOPOPES YL TV YPIYOPT TOV KATOCKELT).
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Mo 10 Tpdto pépog, vhpyet n cuvdptnon computePaths , n omoia maipvel wg gicodo v
Y Kopve1 amd TV omoio Ppickovioal OA TO GLVTOUATEPO LOVOTATLOL.

public void computePaths (Vertex source) {
source.minDistance = 0.;
PriorityQueue<Vertex> vertexQueue = new
PriorityQueue<Vertex> () ;
vertexQueue.add (source) ;

while (!vertexQueue.isEmpty()) {
Vertex u = vertexQueue.poll();

// Visit each edge exiting u
for (Edge e : u.adjacencies) {
Vertex v = e.getTarget();
double weight = e.getWeight();
double distanceThroughU = u.minDistance + weight;
if (distanceThroughU < v.minDistance) {
vertexQueue.remove (V) ;
v.minDistance = distanceThroughU;
v.previous = u;
vertexQueue.add(v) ;

To meplypappa Tov TOG Asttovpyel N cuvdptnon eppavileTon TAPUKATO:

o Ilpaypotomoleiton emiokeyrn vy kabe wopven, Otav Eemepdoel TG GKPEg Kot
mpocapoyr| g minDistance avaAioya pe TIg avAayKes.

Edv (u, V) givor o oxpn kot u €ivot To GUVTOHOTEPO LOVOTATL TTPOG V, TOTE!
d(u) + w(u, v) =d(v).

Me dAla Aoyia, m €0pecn ToL v yiveton Tnyoivovtag omd Ty Tnyn 610 U, akolovddvtag v
akpn (u, v). Tehkd, Ba emokepbei kdbe Tpokdroyo Tov v, 0 omoiog eivan TposPaciLog and
mv Y. H cvvropdtepn dwdpoun mepvdet péoa and €vo and avtd. [Hopakorovdeiton n
piKpoTepn oamdotocon 1 omoio Exel vwapEel péypt otryung omd tn minDistance kot TV
KOPLOT| TOL TEPAGE OO T Previous.

double distanceThroughU = u.minDistance + weight;
if (distanceThroughU < v.minDistance) {
vertexQueue.remove (V) ;
v.minDistance = distanceThroughU;
v.previous = u;
vertexQueue.add(v) ;

Téhog, yperaletar Evag TpOTOG Yo Vo EMOKEPOOVV TIG KOPLPEG LE TNV EAAYIOTN ATOGTAO)
Tovc. Xpnowomoteiton 1 PriorityQueue class tng Java pe v minDistance wc
wpotepodOTnTa. H ovpd mpotepardotnrag dev taiptdlel 6tav 1 cepd TV oTolyeimv eival
aAlaypévn, omdte O6tav oAhalel n eldylomn oandotacn Tov kdbe kOpPov, Ba mpémel va
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apopedel ko va EavaromobetnBel oto ocvvoro. H ovpd Oa amoteAeiton povo amd TIg
KOPLQES TTOL £YOVV TEMEPAGLEVT] ATOCTOCT).

while (!vertexQueue.isEmpty()) {
Vertex u = vertexQueue.poll();

Ynrdpyer mpdcPacn kot propoldv va amopakpuviohv o IKpOTEP GTOLYELD
ypnoponowwvtag tv pPoll(). Av npaypatonomBel olhayn oty eAdyloTn 0mTOGTOOT TNG
KOPLONG, TPEMEL VO, YIVEL EVIUEPOOT.

vertexQueue.remove (V) ;
vertexQueue.add (v) ;

[Mapaxdtm pe tn cvvaptnon getShortestPathTo, oAlalel n cepd v vertices kat and v
TEAEVTOIO LETAPEPETOL TNV TTNYN KOPLON.

public ArraylList<Vertex> getShortestPathTo (Vertex target) ({
ArrayList<Vertex> path = new ArrayList<Vertex>();
for (Vertex vertex = target; vertex != null; vertex =
vertex.previous)
path.add (vertex) ;

Collections.reverse (path);
return path;

5.7. Dovntikéc oonyisc

Kotd m odpketo tng mAonynong oAl Kot GTov YPNOLLOTOLEITOL 1] EQOPUOYT akovyovTal
QOVNTIKEG 00MYieC Kol €100MOMGCELS. 1O GUOTNUO OVOTAPOY®YNG OMAING OVOUAGTNKE
«Ntuadroid». H avamapaywyfn g OAlOG TPOyUOTOTOLEITOL E TN YPNOUOTOINGT TOL
Text-To-Speech engine. Avto mov kdvel givar va petatpénel évo Keipevo o€ opdia. o va
yivel avtd, opykd, mpémel vo Kotefdost o ypnotng oamd to Android Market 1o
speechsynthesis ka1 vo o Kavel eyKoTtaoToo.

Ocov agopd tov kmdwka, 1 class mov Ba ypnoiponoiei to text-to-speech (tts) mpémet va £xet
mv demapr onlinitListener «implements OnlinitListener». Xvvenmg, 0ceg KAAGELS
ypnopomroinoay to tts eiyav kol v demaen avt. Eniong, ypnowonoidvtag tnv evioAn

tts = new TextToSpeech(this, this);

KoAgltor 1 mopaKAT® cvvaptnomn, M omoin opilel MG YAMGGH OWAING TO CUEPIKAVIKO
ayyAkd Kou 6to message to Keipevo 1o omoio Oa petatpomnel oe opiMa.

public void onInit (int status) {
tts.setLanguage (Locale.US) ;
tts.speak (message, TextToSpeech.QUEUE FLUSH, null);
}
}

"Emetta, av ypelaotei katd ™ didpkela g activity, ypnoylomoteitot to
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tts.speak (message, TextToSpeech.QUEUE FLUSH, null);

‘Eva mapdaderypo omd po KAAom g EQapUOYNGS:

public void onInit (int status) {
tts.setLanguage (Locale.US) ;
SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences (getBaseContext ()) ;
boolean voice = getPrefs.getBoolean ("checkboxVoice", true);
if (voice == true) {
if (isFirst) {
tts.speak ("Where are you? Choose your position",
TextToSpeech.QUEUE FLUSH, null);
isFirst = false;
} else
tts.speak("You are in the " + name source + ".
Where do you want to go?", TextToSpeech.QUEUE FLUSH, null);
}
}

Y10 omoio mapatnpeitor n vwapén tov SharedPreferences, kabmg divetal 1 duvatdTNTA GTO
xPNOTN va eMAEEEL av BEAEL VoL akoVYoVTOL O GVNTIKES 0odnyieg N Oxl. Av n petafAnm
boolean voice givatr oAnOng 1ot O acovyovTaL.

5.8. Baon dsdousvwv

["a ) Aettovpyia ™G epaproyns, Ntav amapaitntn 1 Kotackevn pog faong dedopévov. H
Baom avth mepapPaver téocepa tables. H Baon dedopévav ovopaleton «Allinfoy

public static final String DATABASE NAME = "Allinfo";

Ko ta tables «nodes» «pathy» «info» «Secretariatinfoy.

H Bdon dedopévav katackevdotnke oe éva . Xml apyeio to omoio to dwufdlel  epapuoyn
Ko Onpovpyei ta tables ko ta dedopéva ocav va eivar kavoviky SQLite Database.
[Mapakdto mapatifevion pepikadedopéva omd kabe table g Paong dedopévmv.

e To table «nodes» mepthapPaver tovg kOUPovE TG TAOYNoNG. XPNOYOTOIDVTOG
aVTOVG TOL KOUPOLS O aAyOpIBUOg dpopordynons, umopel kot Ppiokel v eAdylotm
dwadpoun mpog tov mpooptopd. To «nodes» xel tov aptdpd tov KOuPov, TV ovopooio Kot
TOV 0poo oTov omoio &ivar o kKOuPog KaBMG Kol TG cuvteTayUéVES X, Y KOl Z 7OV
TapLalovv GTo YAPTN.

<sqgl>
<statement>
CREATE TABLE IF NOT EXISTS nodes (
_id INTEGER PRIMARY KEY AUTOINCREMENT,
name VARCHAR (50),
node name VARCHAR(50),
numFloor VARCHAR(50),
pox INTEGER,
poy INTEGER,
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poz INTEGER)

</statement>

<statement>INSERT INTO nodes (name, node name, numFloor, pox, poy, poz)
VALUES('v0', 'Main Entrance', 'Floor 0 - Ground', 942, 875, 0)</statement>
<statement>INSERT INTO nodes (name, node name, numFloor, pox, poy, poz)
VALUES('vl', 'Amfl', 'Floor 0 - Ground', 1060, 775, 0)</statement>

<statement>INSERT INTO nodes (name, node name, numFloor, pox, poy, poz)
VALUES ('v2', null, 'Floor 0 - Ground', 942, 775, 0)</statement>
<statement>INSERT INTO nodes (name, node name, numFloor, pox, poy, poz)
VALUES ('v3', null, 'Floor 0 - Ground', 942, 700, 0)</statement>
<statement>INSERT INTO nodes (name, node name, numFloor, pox, poy, poz)
VALUES ('v4', null, 'Floor 0 - Ground', 1060, 700, 0)</statement>
<statement>INSERT INTO nodes (name, node name, numFloor, pox, poy, poz)
VALUES('v5', null, 'Floor 0 - Ground', 1011, 700, 0)</statement>
<statement>INSERT INTO nodes (name, node name, numFloor, pox, poy, poz)
VALUES ('v6', null, 'Floor 0 - Ground', 1300, 700, 0)</statement>
<statement>INSERT INTO nodes (name, node name, numFloor, pox, poy, poz)
VALUES('v7', 'Exit 1', 'Floor 0 - Ground', 1300, 728, 0)</statement>

e To table «path» otic dVo mpmdTEC GTNAEG Eivar o1 KOUPOL TOV EMKOWVWOVOVLV HETAED
TOVG Kol 6TV Tpitn oTHAN givat 10 KOGTOG oL Bl €€ Yo vaL TAEL O XPNOTNG A TOV €Vl
koppo (1" otiAn) otov GAro kéupo (2" oThin).

<statement>
CREATE TABLE IF NOT EXISTS path (
_id INTEGER PRIMARY KEY AUTOINCREMENT,
fromNode VARCHAR (50),
toNode VARCHAR (50),
cost INTEGER)

</statement>

<statement>INSERT INTO path (fromNode, toNode, cost) VALUES('v0', 'v2',
100)</statement>

<statement>INSERT INTO path (fromNode, toNode, cost) VALUES('wvl', 'wv2',

118)</statement>
<statement>INSERT INTO path (fromNode, toNode, cost) VALUES('vl', 'wv4',
75)</statement>

<statement>INSERT INTO path (fromNode, toNode, cost) VALUES('v2', 'wv0',
100)</statement>

<statement>INSERT INTO path (fromNode, toNode, cost) VALUES('v2', 'wvl',
118)</statement>

<statement>INSERT INTO path (fromNode, toNode, cost) VALUES('v2', 'v3',
74)</statement>

<statement>INSERT INTO path (fromNode, toNode, cost) VALUES('v3', 'wv2',

74)</statement>
<statement>INSERT INTO path (fromNode, toNode, cost) VALUES('v3', 'vb',
69)</statement>

e To table «info» mepiéyer mAnpogopieg oyetikd pe to ypageio TV KaONyNTOV,
mAépmva, email kot Tig cuvtetayuéve e 0€ong Tov Ypageiov Tov KabnynTH 61O XAPTY.

<statement>
CREATE TABLE IF NOT EXISTS info (
_id INTEGER PRIMARY KEY AUTOINCREMENT,
firstName VARCHAR(50),
lastName VARCHAR (50),
floor VARCHAR(30),
z INTEGER,
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x INTEGER,

y INTEGER,

phone VARCHAR (30),

email VARCHAR(30))
</statement>
<statement>INSERT INTO info VALUES(1l, 'Michael', 'Theologou', 'Floor 2 -
B.2.9', 2, 450, 363, '+302107722532', 'theolog@cs.ntua.gr')</statement>
<statement>INSERT INTO info VALUES(2,'Efstathios','Sykas','Floor 2 -
B.2.11', 2, 450, 456, '+302107722528', 'sykas@cn.ntua.gr')</statement>
<statement>INSERT INTO info VALUES(3, 'Foto','Afrati', 'Floor 2 - B.2.5"',
2, 450, 175, '+302107722498', 'afrati@softlab.ece.ntua.gr')</statement>

e To table «Secretariatinfoy mepiéyer mAnpogopieg oYeTIKA pE TG OLAPOPES
ypoppateiee, tnAépova, eaé, email kot tig cuvtetayuéveg g Béong tovg oto yaptN. Xe
KATOEC TEPUTTDGELS OTIC OTOLEG OEV LITAPYOVY dedOUEVA TOTOOETHONKE o TodAa “—.

<statement>
CREATE TABLE IF NOT EXISTS SecretariatInfo (

_id INTEGER PRIMARY KEY AUTOINCREMENT,

name VARCHAR (50),

floor VARCHAR(30),

z INTEGER,

x INTEGER,

y INTEGER,

phonel VARCHAR(30),

phone2 VARCHAR (30),

fax VARCHAR (30),

email VARCHAR(30))
</statement>
<statement>INSERT INTO SecretariatInfo VALUES (1, 'Undergraduate
Secretariat G.1.1','Floor 1', 1, 1495, 735, '"+302107723990"',
'+302107721889', ' +302107723991"', 'secretalcc.ece.ntua.gr')</statement>
<statement>INSERT INTO SecretariatInfo VALUES (2, 'Postgraduate Secretariat
G.1.2','Floor 1', 1, 1495, 670, '4+302107724307', '+302107722224"',
'+302107722397"', 'graduate@ece.ntua.gr')</statement>
<statement>INSERT INTO SecretariatInfo VALUES (3, 'Secretariat of
Electronic Lab B.1.12', 'Floor 1 - B Fasi', 1, 450, 472, '=-', '=-', '=-', '-
'y</statement>

</sql>

Onwg mopotnpeitat, n Pdon dedopévav éxst ypagtel og .Xml apyeio kot m omoio dmwg
avaeépbnke amoteleitar amd técoepa. tables, ta omoia av dev LVIAPYOLY dNUIOVPYOVVTOL
ekeivn ™ otiyu] (CREATE TABLE IF NOT EXISTS). To kdfe table éyer kdmoieg
uetaPintég dpdpov tomwv (integer, varchar). Emiong, m «dBe ypouun xataypa@ng
dedopévev amotelel Eva statement oto omoia Kataypd@ovToL To SEQOUEVO TOV LETAPANTOV
avtov Yoo v Kabe mepintoon my. INSERT INTO path (fromNode, toNode, cost)
VALUES.

To ddPacpa tov .Xml apyeiov ko n perotponr) tov oe SQLiteDatabase yivetor pe tov
TOPUKATO KOOKOL:

public void onCreate (SQLiteDatabase db) {

String s;
try {
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Toast.makeText (context, "1", 2000) .show();
InputStream in =
context.getResources () .openRawResource (R.raw.sqglall);
DocumentBuilder builder =
DocumentBuilderFactory.newInstance () .newDocumentBuilder () ;
Document doc = builder.parse(in, null);
NodelList statements =
doc.getElementsByTagName ("statement") ;
for (int i = 0; i < statements.getLength(); i++) {
S =
statements.item (i) .getChildNodes () .item(0) .getNodeValue () ;
db.execSQL(s) ;
}
} catch (Throwable t) {
Toast.makeText (context, t.toString(), 50000).show();

}

Avtd mov kavet givar va wapet to sqlall.xml apyeio amd to drero /r/raw, va to avoiet kat
vo. to dwfdost. ‘Emerta akolovbel o xml parser o omoiog enefepydletar 10 mEPEYOUEVO,
avayvopilel TIg E0MTEPIKES OVTOTNTES, KOl EAEYYEL oV KAOE ovIOTNTA Elval KOAOS OPIGUEV
(well-formed). Ta dedopéva and to, “statement” dwafdlovton kot ektehodv o SQL otnv db
n onoia ivar SQLiteDatabase.
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Ke@daiaro 6

MEMOVTIKEC ETEKTAGELS
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210 KeQAAO0 aTO, Bo avapepBohv o1 mOAVEG LEANOVTIKEG EMEKTAGELS KOl BEATIDOELS NG
epappoyns. H epappoyn avt pumopei va ypnoyoromdel kot e dAia ktipo. H dadikacio
EMEKTOONG TNG EPAPLOYNS TNG 6€ GAL KTHpLo amoTeLeiTan od 6Ho oTAdLN, TO Omoia efvat:

1. No mepacTovV o1 YAPTEC TV VEMV KTNPIOV GE LOPET| EIKOVAG.

2. No kotookevaotel pia véa Baon dedouévmv oe .Xml apyeio. H Bdon Oa amoteleiton
amd 6vo mivakeg (tables). Xtov mpdto mivako Bo katoywpnOodv ot kduBot dnAadm
ovopaocio kopuPov kot ot ovvietayuéveg tov. Koatoémv, oto devtepo mivako Oo
KataywpnBovv oot kOpPot emkovawvodv pe GAAOVG KOUPOLG Kol TO KOGTOS NG
petapaong amd tov Evo KOUPo otov GAAO.

SVVENMS, av Yivouv ovTéC ot aAAaYEC, dNACON OVTIKOTACTOOOVV Ol VITAPYOVTES YAPTES LE
TOVG XAPTEG AAAOL KTNpiov Kot To dedopéva tov apyeiov sqlall.xml aviikatactabovv pe ta
véa dedopéva, TOTE UmOpel 1 eQapUoy vo TPEEEL Ko VoL TAONYNGEL TOV XPNOTH T VEQ
KTNpio.

211 cvyKekplévn epappoyn Bempeitar dedopévn n B€om Tov ypNoTn, N OTola KoTaympeiTot
amo Tov {010 1o XPNoTN KATd TN OdpKew TG TAonynons. Emopévmg, n edpeon g B€omg
TOV YPNOTN YpNoipomoiwdvtag pio and Tig tpoavapepbeioeg peBoddovg evtomopuov Béong oe
ECMOTEPIKO YDOPO AMOTEAEL LOVOOPOUO TEPAUUTEP® EMEKTAONS TNG €PapLoyNs. ‘Exovtag ™
0éon tov ypnot umopel va mpaypatoromBel mTAonynom o€ mPAyHOTIKO ¥pOVO. XE pud
tétow mepintmon pmopel emiong va eAEyxeTal av 0 ypNotng £xel amopakpuvlel and v
dwdpoun mov mpémel va. akolovdnoel. Av €xel amopakpuvOel kol givorl €KTOC O100POUNG
10TE PTOPEL VoL YIvETOL ETAVATPOGIOPIGHOG TNG EAAYIGTNG OLOPOLUNG TPOG TOV TPOOPLGLLO.

EmumAéov, pe Baon tm 0éom tov yprotn OBa NTaV TOAD OMUAVTIKO VO TOV EUEAVICE M
EPOPLLOYTN TO TLO KOVIIVA TTPOG OLTOV GNUELD EVOLOPEPOVTOC, Ywpig va ypetaletar vo yaEet
OV LIAPYOLV KOl av €ivar Kovtd Tov. Avti N vanpesio Ba propovce va ypnotpomom et
KOl G€ €Vo. GOLMEPUAPKET Yo, TNV €VPECT TPOIOVI®V N GE £vo. TOAVKATAGTNLO Yo TN
€0PESN NG O KOVTIVIG TPOG TOV XPOTN TOVOAETAG 1) £5000V.

Mo dtopo pe edwég avdykes, Bo mPEMEL Voo VIAPYEL EMAOYN YL TO OV UTOPOVV Vol
YPNOUOTOUCOVV GKOAMA 1 av emiBupodv TN ¥pnoonoinomn acaveép, omote o Ba mpémet
va PpeBel m mo ovvroun Swdpour] ARG o dwdpoun mov vo. cvuPadilel pe Tovg
TEPLOPICHOVS oL BETEL O YPNOTNG. LVVENMG, B TPEMEL Vo VITAPYEL HEVOD Vi va BETEL O
YPNOTNG TOLG TEPLOPIGLOVG TOV EMBVLEL.

INUOVTIKO KOUUATL TNG EPUPUOYTNG OTOTEAOVY Ol PMVNTIKEG 00nyies. O pmvnTiKég 00MYieg
etvat povo ota ayyAkd. Zovendc, xpolno Ba Ntov va Stvotay 1 SuVITOTNTA GTO YPNOTN Vo,
EMALEEL TN YADGGO TOV QOVNTIKOV 00NY1dv. Avtictorya, Bo pmopovcay va aArlalovv Kot
TOL OTLTIKA UNVOLLOTO GTNV EMAEYUEVT YADGGOL.
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Start.java

package com.ece;

import android.app.Activity;

import android.content.Intent;

import android.content.SharedPreferences;
import android.media.MediaPlayer;

import android.os.Bundle;

import android.preference.PreferenceManager;

public class Start extends Activity {
MediaPlayer ourSong;

@Override

protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setContentView(R.layout.start);
ourSong = MediaPlayer.create(Start.this, R.raw.song);

SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());
boolean music = getPrefs.getBoolean(""checkboxMusic", true);
if (music == true)
ourSong.start();

Thread timer = new Thread() {
public void run() {

try {
sleep(4000);
System.gc();

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

} finally {
startActivity(new

Intent("com.ece. MAPACTIVITY"));

}
}
g
timer.start();
}
@Override

protected void onPause() {
// TODO Auto-generated method stub
super.onPause();
ourSong.release();
System.gc();
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finish();

MapActivity.java

package com.ece;
import java.util.Locale;

import android.app.Activity;

import android.app.AlertDialog;

import android.app.Dialog;

import android.content.Context;

import android.content.Dialoglinterface;
import android.content.Intent;

import android.content.SharedPreferences;
import android.media.AudioManager;

import android.os.Bundle;

import android.preference.PreferenceManager;
import android.speech.tts. TextToSpeech;
import android.speech.tts. TextToSpeech.OnlnitListener;
import android.view.Gravity;

import android.view.Menu;

import android.view.Menultem;

import android.widget.LinearLayout;

import android.widget. TextView;

import android.widget. Toast;

import com.data.Maplntent;
import com.data.PassData;
import com.data.PointsFloor;
import com.view.MapView;
import com.view.Navigation;

public class MapActivity extends Activity implements OnlnitListener {

boolean isView = true;
boolean isFirst = true;
TextToSpeech tts;
Navigation view;
PassData flooraction;
int floor;

String nametxt;

public String source, destination, name_source, name_destination;

publicint x1, y1, z1, x2, y2, z2, xs[], ys[l, zs[];
inti=0;
boolean isPaused = false;;
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PointsFloor drawpoints = null;

int[] pinakas = new int[1000];

int indexCovered = 0;

String[] updown = {"0", "1", "2", "3" };
int[] updownX = new int[5];

int[] updownY = new int[5];

intl=0;

boolean isOK = true;

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
Bundle extras = this.getIntent().getExtras();
if (extras !=null) {
isFirst = false;
isView = extras.getBoolean("view");
if (isView) {
String action = extras.getString("action™);
String ok = extras.getString("ok");
if (action '=null) {
int floor = extras.getInt("floor");
z2 = floor;
showFloor(floor);
} else if (ok '=null) {
int floor = extras.getInt("z");
z2 = floor;
int X = extras.getInt("x");
int y = extras.getInt("y");
String nametxt = extras.getString('name");
drawpoints = new PointsFloor(X, y, floor, nametxt);
showFloor(floor);
} else
showFloor(0);
} else if (extras !'= null) {
source = extras.getString(*'source™);
name_source = extras.getString(""name_source");
x1 = extras.getInt("x1");
yl = extras.getint("y1");
z1 = extras.getInt("z1");
destination = extras.getString(*destination");
name_destination = extras.getString("name_destination™);
X2 = extras.getInt("x2");
y2 = extras.getint("'y2");
z2 = extras.getInt("z2");
Xs = extras.getIntArray("xs");
ys = extras.getintArray("ys");
zs = extras.getIntArray("zs");
showFloor(z1);
isPaused = false;

} else {
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SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());

String select = getPrefs.getString("floorlist”, "0");
int selectFloor = 0;
try {

selectFloor = Integer.parselnt(select);
} catch (NumberFormatException nfe) {

/[ Handle parse error.
}

showFloor(selectFloor);

}
tts = new TextToSpeech(this, this);

}

public void onlnit(int status) {
tts.setLanguage(Locale.US);
if (isFirst) {
String message = "Hello, I am Ntuadroid and I will help you to find
your destination. You are on the Floor " + flooraction.getdata();
onlySpeak(message);
Toast toast = Toast.makeText(this, message, 25000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();
} else if (isView)
onlySpeak("Floor " + flooraction.getdata());
else {
message("Follow the blue line in order to reach your destination™);
}

}

public void change(final boolean changeStatus) {
isPaused = changeStatus;
}

public void onlySpeak(final String text) {
SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());
boolean voice = getPrefs.getBoolean("checkboxVoice", true);
if (voice ==true) {
tts.speak(text, TextToSpeech. QUEUE_FLUSH, null);

}

}

public void message(final String message) {
if (IsOK) {

SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());
boolean voice = getPrefs.getBoolean("checkboxVoice", true);
if (voice ==true) {
tts.speak(message, TextToSpeech.QUEUE_FLUSH, null);
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}
this.runOnUiThread(new Runnable() {
public void run() {

Toast toast = Toast.makeText(MapActivity.this,
message, 8000);

toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

H
}

public void showFloor(int floor) {

if (isView) {
if (drawpoints == null) {
intx=0;
inty=0;
nametxt = null;
setContentView(new MapView(this, null, floor, X, vy,

}else {

setContentView(new MapView(this, null, floor,
drawpoints.getcoX(), drawpoints.getcoY (), drawpoints.getS()));

}else {

view = new Navigation(this, null, x1, y1, z1, X2, y2, z2, XS, Ys, ZS,
name_source, name_destination, this);

setContentView(view);
}

nametxt));

flooraction = new PassData(floor);
if (YisFirst) {
Toast toast = Toast.makeText(this, "Floor " + floor, 4000);

toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

}

@Override

public boolean onCreateOptionsMenu(Menu menu) {

super.onCreateOptionsMenu(menu);

menu.add(0, 0, 0, "Find
Destination™).setlcon(android.R.drawable.ic_menu_directions);

menu.add(0, 1, 0, "Select
Floor").setlcon(android.R.drawable.ic_dialog_map);

menu.add(0, 2, 0, "POI").setlcon(android.R.drawable.ic_dialog_info);

menu.add(0, 3, 0,
"Settings™).setlcon(android.R.drawable.ic_menu_preferences);

menu.add(0, 4, 0, "Volume").setlcon(android.R.drawable.ic_input_add);
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menu.add(0, 5, 0, "Back™).setlcon(android.R.drawable.ic_input_delete);

return true;

¥

public boolean onOptionsltemSelected(Menultem item) {
switch (item.getltemlId()) {

case O:

case 1:

case 2:

case 3:

message(""Where are you? Choose your position™);
Intent intent = new Intent(this, com.search.SourceL.ist.class);
intent.putExtra("Floorl", z2);
startActivity(intent);
if (tisView) {

iISOK = false;

finish();

break;
}
finish();
return true;

onlySpeak(*Select floor");
Intent intentl = new Intent(this, com.ece.Floors.class);
intentl.putExtra("Floorl", z2);
startActivity(intentl);
if (lisView) {
iISOK = false;
finish();
System.exit(0);
break;
}
finish();
return true;

onlySpeak("Point of Interest");
Intent intent2 = new Intent(this, com.ece.Poi.class);
intent2.putExtra("Floorl", z2);
startActivity(intent2);
if (tisView) {
iISOK = false;
finish();
System.exit(0);
break;
}
finish();
return true;

onlySpeak("Settings");
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case 4:

Intent intent3 = new Intent(this, com.ece.Prefs.class);
intent3.putExtra("Floorl", z2);

startActivity(intent3);

return true;

onlySpeak("Volume");
final AlertDialog.Builder alert2 = new AlertDialog.Builder(this);

/I get the tool to change the media volume of the phone
final AudioManager am = (AudioManager)

getSystemService(Context. AUDIO_SERVICE);

double maxVol =

am.getStreamMaxVolume(AudioManager.STREAM_MUSIC);

final double curVol =

am.getStreamVVolume(AudioManager. STREAM_MUSIC);

LinearLayout Il = new LinearLayout(this);
Il.setOrientation(LinearLayout. VERTICAL);
final VolumeBar b = new VolumeBar(this, tts, am);

b.measure(150, 30);
b.layout(0, 0, 150, 30);
b.forceLayout();
b.setPadding(15, 10, 15, 10);

I/ Set up the bar to start at the current volume
b.setProgress((int) (b.getMax() * curVVol / maxVol));
TextView tv = new TextView(this);
tv.setText("Speech Volume:");

Il.addView(tv);

Il.addView(b);

alert2.setView(ll);

alert2.setPositiveButton("Ok", new

Dialoglnterface.OnClickListener() {
public void onClick(DialogInterface dialog, int whichButton)

{

}
hok

alert2.setNegativeButton("Cancel"”, new

Dialoglnterface.OnClickListener() {
public void onClick(Dialoglnterface dialog, int whichButton)

{

dialog.cancel();

am.setStreamVolume(AudioManager.STREAM_MUSIC, (int) curVol, 0);

}
hok

170



Dialog alertDialog = alert2.create();
alertDialog.setTitle("Options™);
alertDialog.getWindow().setLayout(15, 10);
alertDialog.show();

return true;

case 5:
onlySpeak(*'Back");
iSOK = false;
finish();
System.exit(0);
break;

}

return false;

ky

public int changeSpeed() {
SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());
String select = getPrefs.getString("speed”, "30");
int speed = 30;
try {
speed = Integer.parselnt(select);
} catch (NumberFormatException nfe) {
/[ Handle parse error.
}

return speed,;

}

public void onBackPressed() {

if (lisView) {
startActivity(new Intent("com.search.SOURCELIST"));
finish();
System.exit(0);

}else {
startActivity(Maplntent.openFloor(this.getApplicationContext(), 0));
finish();
return;

}

return;
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MapView.java

package com.view;
import java.text. NumberFormat;

import android.content.Context;

import android.graphics.Bitmap;

import android.graphics.BitmapFactory;

import android.graphics.Canvas;

import android.graphics.Color;

import android.graphics.Matrix;

import android.graphics.Paint;

import android.graphics.Picture;

import android.graphics. Typeface;

import android.graphics.drawable.PaintDrawable;
import android.util. AttributeSet;

import android.view.GestureDetector;

import android.view.Gravity;

import android.view.MotionEvent;

import android.view.View;

import android.view.ViewGroup;

import android.view.GestureDetector.OnGestureL.istener;
import android.view.ViewGroup.LayoutParams;
import android.widget.LinearLayout;

import android.widget.Scroller;

import android.widget. TextView;

import android.widget.ZoomButtonsController;
import android.widget.ZoomButtonsController.OnZoomListener;

import com.ece.R;
public class MapView extends View implements OnGestureListener, OnZoomListener {

int floor = 0;

intx =0;

inty =0;

inti=0;

String txtname;

private static float[] SRC = new float[] { 0,0 };

private static final int WIDTH = 1599;
private static final int HEIGHT = 1023;
private static final float MIN_ZOOM = 0.1f;
private static final float MAX_ZOOM = 3;

boolean notTouched = true;
float followX, followY;
private float mX;

private float mY;
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private Scroller mScroller;

private GestureDetector mGestureDetector;
private float mScale;

private Picture mPicture;

private ZoomButtonsController mZoomController;
private NumberFormat mZoomFormat;
private TextView mZoomLabel;

private Matrix mMatrix;

private float[] mDst;

public Bitmap image;
BitmapFactory.Options options;

public static Bitmap imageO0;
public static Bitmap imagel,;
public static Bitmap image2;
public static Bitmap image3;

public static void initBitmaps(View this_) {
if (image0 != null)
return;

Bitmap image;

BitmapFactory.Options options = new BitmapFactory.Options();

image = BitmapFactory.decodeResource(this_.getResources(),
R.drawable.floor0, options);

image0 = Bitmap.createScaledBitmap(image, WIDTH, HEIGHT, true);

image.recycle();

image = BitmapFactory.decodeResource(this_.getResources(),
R.drawable.floorl, options);

imagel = Bitmap.createScaledBitmap(image, WIDTH, HEIGHT, true);

image.recycle();

image = BitmapFactory.decodeResource(this_.getResources(),
R.drawable.floor2, options);

image2 = Bitmap.createScaledBitmap(image, WIDTH, HEIGHT, true);

image.recycle();

image = BitmapFactory.decodeResource(this_.getResources(),
R.drawable.floor3, options);

image3 = Bitmap.createScaledBitmap(image, WIDTH, HEIGHT, true);

image.recycle();

ky

public MapView(Context context, AttributeSet attrs, int floor, int x, inty, String
txtname) {
super(context, attrs);
this.floor = floor;
this.x = X;
this.y = ;
if (x==0) && (y==0)) {
notTouched = false;
}

followX = x;
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}

followY =vy;
this.txtname = txtname;
initBitmaps(this);
if (floor == 0) {
image = image0;
} else if (floor == 1) {
image = imagel;
} else if (floor == 2) {
image = image2;
}else {

image = image3;
}

mScroller = new Scroller(context);

mGestureDetector = new GestureDetector(this);

mScale = 0.5f;

mZoomController = new ZoomButtonsController(this);
mZoomController.setAutoDismissed(true);
mZoomController.setOnZoomL.istener(this);
mZoomController.setZoomSpeed(1);
mZoomController.setZoomInEnabled(mScale < MAX_ZOOM);
mZoomController.setZoomOutEnabled(mScale > MIN_ZOOM);
makeZoomLabel(context, mZoomController);

mZoomFormat = NumberFormat.getPercentInstance();
mZoomLabel.setText("Zoom: " + mZoomFormat.format(mScale));

mPicture = makeContent();
setVerticalScrollBarEnabled(true);
setHorizontalScrollBarEnabled(true);
mMatrix = new Matrix();

mDst = new float[2];

System.gc();

protected void onDetachedFromWindow() {

}

super.onDetachedFromWindow();
mZoomController.setVisible(false);

public boolean onTouchEvent(MotionEvent event) {

¥

return mGestureDetector.onTouchEvent(event);

protected void onDraw(Canvas canvas) {

canvas.save();

if (mScroller.computeScrollOffset()) {
mX = mScroller.getCurrX();
mY = mScroller.getCurrY();
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invalidate();

ks

mMatrix.reset();
mMatrix.preTranslate(mX * mScale, mY * mScale);

int w = getWidth();
int h = getHeight();
float pivotX = Math.max(Math.min(-mX, w/ 2), 2 * w - WIDTH - mX);
float pivotY = Math.max(Math.min(-mY, h/2), 2 * h - HEIGHT - mY));
mMatrix.preScale(mScale, mScale, pivotX, pivotY);
if (notTouched) {

mMatrix.postTranslate(w / 2f - mScale * followX, h / 2f - mScale *

followY);
}
canvas.concat(mMatrix);
/[ draw content
mPicture.draw(canvas);
canvas.restore();
}

protected int computeHorizontalScrollExtent() {
return Math.round(computeHorizontalScrollIRange() * getWidth() / (WIDTH
* mScale));

ky

protected int computeHorizontalScrollOffset() {
mMatrix.mapPoints(mDst, SRC);
float x = -mDst[0] / mScale;
return Math.round(computeHorizontalScrollRange() * x / WIDTH);

ky

protected int computeVerticalScrollExtent() {
return Math.round(computeVerticalScrollRange() * getHeight() / (HEIGHT
* mScale));

ky

protected int computeVerticalScrollOffset() {
mMatrix.mapPoints(mDst, SRC);
float y = -mDst[1] / mScale;
return Math.round(computeVerticalScrollRange() * y / HEIGHT);

¥

public boolean onDown(MotionEvent e) {
mZoomController.setVisible(false);
return true;
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public boolean onFling(MotionEvent el, MotionEvent e2, float velocityX, float

velocityY) {

int minX = (int) (getWidth() - WIDTH);

int minY = (int) (getHeight() - HEIGHT);

mScroller.fling((int) mX, (int) mY, (int) velocityX, (int) velocityY, minX, 0,
minY, 0);

invalidate();

return true;

}

public void onLongPress(MotionEvent e) {
mZoomController.setVisible(true);
notTouched = false;

¥

public boolean onScroll(MotionEvent el, MotionEvent e2, float distanceX, float

distanceY) {

mX -= distanceX / mScale;

mY -= distanceY / mScale;

mX = Math.max(getWidth() - WIDTH, Math.min(0, mX));

mY = Math.max(getHeight() - HEIGHT, Math.min(0, mY));

notTouched = false;

invalidate();

return true;

}

public void onShowPress(MotionEvent e) {

ky

public boolean onSingleTapUp(MotionEvent e) {
return true;
}

public void onVisibilityChanged(boolean visible) {
}

public void onZoom(boolean zoomin) {
mScale += zoomIn ? 0.1 : -0.1;
mScale = Math.min(MAX_ZOOM, Math.max(MIN_ZOOM, mScale));
mZoomLabel.setText("Zoom: " + mZoomFormat.format(mScale));
System.out.printIn(*onzoom");
invalidate();

mZoomController.setZoomInEnabled(mScale '= MAX_ZOOM);
mZoomController.setZoomOutEnabled(mScale != MIN_ZOOM);

¥

private void makeZoomLabel(Context context, ZoomButtonsController
zoomController) {
ViewGroup container = zoomController.getContainer();
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View controls = zoomController.getZoomControls();
LayoutParams p0O = controls.getLayoutParams();
container.removeView(controls);
LinearLayout layout = new LinearLayout(context);
layout.setOrientation(LinearLayout. VERTICAL);
mZoomLabel = new TextView(context);
mZoomLabel.setPadding(12, 0, 12, 0);
mZoomLabel.setTypeface(Typeface. DEFAULT_BOLD);
mZoomLabel.setTextColor(0xff000000);
PaintDrawable d = new PaintDrawable(Oxeeffffff);
d.setCornerRadius(6);
mZoomLabel.setBackgroundDrawable(d);
mZoomLabel.setTextSize(20);
mZoomLabel.setGravity(Gravity. CENTER_HORIZONTAL);
LinearLayout.LayoutParams p1 = new
LinearLayout.LayoutParams(LayoutParams.WRAP_CONTENT,
LayoutParams.WRAP_CONTENT);
pl.gravity = Gravity. CENTER_HORIZONTAL,;
layout.addView(mZoomLabel, pl);
layout.addView(controls);
container.addView(layout, p0);

ky

private Picture makeContent() {

Picture picture = new Picture();

Paint paint = new Paint();

Paint points = new Paint();

Paint txt = new Paint();
points.setColor(Color.BLUE);
points.setStyle(Paint.Style.FILL_AND_STROKE);
points.setStrokeWidth(10);
txt.setColor(Color.BLACK);

txt.setTextSize(20);

Canvas c¢ = picture.beginRecording(WIDTH, HEIGHT);
c.drawBitmap(image, 0, 0, paint);

if (x 1= 0) && (x != 428) && (X != 438) && (X != 460) && (x != 423) &&

(x1=563) && (y '=0)) {
c.drawCircle(x, y, 4, points);
c.drawText("Here is: " + txtname, X - 75, y - 30, txt);
}elseif (x ==428) {

c.drawCircle(x, y, 4, points);

c.drawText("Here is: " + txtname, X - 50, y - 30, txt);

if (floor < 3) {
c.drawCircle(992, 637, 4, points);
c.drawText("Here is: " + txtname, 950, 620, txt);

}

if (floor == 0) {
c.drawCircle(290, 737, 4, points);
c.drawText("Here is: " + txtname, 240, 720, txt);
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}

}else if (x ==438) {
c.drawCircle(x, y, 4, points);
c.drawText("Here is: " + txtname, X - 75, y - 30, txt);
c.drawCircle(1004, 90, 4, points);
c.drawText("Here is: " + txtname, 930, 75, txt);

} else if (x ==563) {
c.drawCircle(x, y, 4, points);
c.drawText("Here is: " + txtname + " 3", X - 75, y - 30, txt);
c.drawCircle(1547, 700, 4, points);
c.drawText("Here is: " + txtname, 1472, 685, txt);
c.drawCircle(1300, 728, 4, points);
c.drawText("Here is: " + txtname + " 1", 1250, 713, txt);
c.drawCircle(1300, 670, 4, points);
c.drawText("Here is: " + txtname + " 2", 1250, 665, txt);
c.drawCircle(563, 660, 4, points);
c.drawText("Here is: " + txtname + " 4", 513, 645, txt);
c.drawCircle(465, 580, 4, points);
c.drawText("Here is: " + txtname + " 5", 390, 565, txt);
c.drawCircle(465, 490, 4, points);
c.drawText("Here is: " + txtname + " 6", 390, 475, txt);
c.drawCircle(942, 875, 4, points);
c.drawText("Here is: Main Entrance - Exit", 820, 860, txt);

} else if (x ==460) {
c.drawCircle(x, y, 4, points);
c.drawText("Here is: " + txtname, x - 50, y - 30, txt);
if (floor < 3) {
c.drawCircle(1030, 575, 4, points);
c.drawText("Here is: " + txtname, 980, 560, txt);

}
}elseif (x ==423) {

c.drawCircle(x, y, 4, points);

c.drawText("Here is: " + txtname, X - 50, y - 30, txt);

if (floor == 0) {
c.drawCircle(1380, 672, 4, points);
c.drawText("Here is: " + txtname, 1330, 657, txt);
c.drawCircle(1030, 625, 4, points);
c.drawText("Here is: " + txtname, 980, 610, txt);

} else if (floor < 3) {
c.drawCircle(1030, 625, 4, points);
c.drawText("Here is: " + txtname, 980, 610, txt);

¥

picture.endRecording();
System.gc();
return picture;
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Navigation.java

package com.view;
import java.text. NumberFormat;

import android.content.Context;

import android.graphics.Bitmap;

import android.graphics.BitmapFactory;

import android.graphics.Canvas;

import android.graphics.Color;

import android.graphics.Matrix;

import android.graphics.Paint;

import android.graphics.Path;

import android.graphics.Picture;

import android.graphics. Typeface;

import android.graphics.drawable.PaintDrawable;
import android.util. AttributeSet;

import android.view.GestureDetector;

import android.view.Gravity;

import android.view.MotionEvent;

import android.view.View;

import android.view.ViewGroup;

import android.view.GestureDetector.OnGestureL.istener;
import android.view.ViewGroup.LayoutParams;
import android.widget.LinearLayout;

import android.widget.Scroller;

import android.widget. TextView;

import android.widget.ZoomButtonsController;
import android.widget.ZoomButtonsController.OnZoomL.istener;

import com.ece.MapActivity;
public class Navigation extends View implements OnGestureListener, OnZoomL.istener {

int numberAgain = 0;

int floor = 0;
intx1=0;
intyl =0;
intx2=0;
inty2 =0;
int z2=0;
inti=0;
intl=0;
intu=0;

int[] pinakas = new int[5000];

int indexCovered = 0;

String name_source, name_destination;

String[] updown = { "0", "1", "2", "3", "4", "5", "6", "7", "8" };
int[] updownX = new int[5];
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int[] updownY = new int[5];
int[] xs = {};

int[] ys = {};

int[] zs = {};

boolean startAgain = true;
boolean isFirst = true;

int number = 0;
intj=0;
intk=0;

int count = 0;
int countl = 0;

int counter = 0;

int counterl = 0;

int counter2 = 0;

boolean isAnimation = true;

float followX, followY;

boolean pass = true;

boolean passfloor = true;

boolean passagain = false;

boolean changefloor = true;
boolean changeFloorAfter = false;
boolean changeFloorBefore = false;
boolean FirstTime = true;

private static float[] SRC = new float[] { 0,0 };

private static final int WIDTH = 1599;
private static final int HEIGHT = 1023;
private static final float MIN_ZOOM = 0.1f;
private static final float MAX_ZOOM = 3;

private float mX;

private float mY;

private Scroller mScroller;

private GestureDetector mGestureDetector;
private float mScale;

private Picture mPicture;

private ZoomButtonsController mZoomController;
private NumberFormat mZoomFormat;

private TextView mZoomLabel;

private Matrix mMatrix;

private float[] mDst;

public Bitmap image0, imagel, image2, image3;
BitmapFactory.Options options;

private MapActivity activity;

public Navigation(Context context, AttributeSet attrs, int X1, int y1, int floor, int x2,
int y2, int z2, int[] xs, int[] ys, int[] zs, String name_source,
String name_destination, MapActivity activity) {
super(context, attrs);
this.floor = floor;
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this.z2 = z2;

this.x1 = x1;

this.yl = y1,

this.x2 = x2;

this.y2 = y2;

this.z2 = z2;

this.xs = xs;

this.ys = ys;

this.zs = zs;

this.name_source = name_source;
this.name_destination = name_destination;
this.activity = activity;
MapView.initBitmaps(this);
image0 = MapView.image0;
imagel = MapView.imagel;
image2 = MapView.image2;
image3 = MapView.image3;

System.gc();

mScroller = new Scroller(context);

mGestureDetector = new GestureDetector(this);

mScale = 0.5f;

mZoomController = new ZoomButtonsController(this);
mZoomController.setAutoDismissed(true);
mZoomController.setOnZoomL.istener(this);
mZoomController.setZoomSpeed(1);
mZoomController.setZoomInEnabled(mScale < MAX_ZOOM);
mZoomController.setZoomOutEnabled(mScale > MIN_ZOOM);
makeZoomLabel(context, mZoomController);

mZoomFormat = NumberFormat.getPercentinstance();
mZoomLabel.setText("Zoom: " + mZoomFormat.format(mScale));

coveredLength = Of;

totalLength = getLengthUpToPoint(xs.length - 1);
setVerticalScrollBarEnabled(true);
setHorizontalScrollBarEnabled(true);

mMatrix = new Matrix();

mDst = new float[2];

find();

makepicture();

System.gc();

¥

private void find() {
for (int w = 0; w <= (xs.length - 1); w++) {
if (((xs[w] ==1032) && (ys[w] == 575)) || ((xs[w] == 465) &&
(ys[w] == 543))) {
updown[l] = "Elevator";
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updownX[l] = xs[w];
updownYTI] = ys[w];
I++;
} else if ((xs[w] == 1032) && (ys[w] == 637)) || ((xs[w] == 425)
&& (ys[w] == 543)) || ((xs[w] == 1405) && (ys[w] == 670))) {
updown[l] = "Stairs";
updownX[l] = xs[w];
updownYTI] = ys[w];
I++;
} else if ((xs[w] == 1405) && (ys[w] == 728)) {
updown[l] = "Stairs";
updownX[I] = xs[w];
updownYTI] = ys[w];
I++;

}

private float getLengthUpToPoint(int index) {
float | = Of;
for (inti=1;i<=index; i++) {
x1 = xs[i - 1];
yl=ys[i-1];
X2 = xs[i];
y2 = ys[i];
| += Math.sgrt((x1 - x2) * (x1 - x2) + (y1 - y2) * (y1 - y2));
}

return I;

}

private int getindexCoveredByLength(float length) {
for (inti=1;i<xs.length; i++) {
x1 =xs[i - 1];
yl=ysli-1];
x2 = xs[i];
y2 = ysli];
length -= Math.sqrt((x1 - x2) * (x1 - x2) + (y1 - y2) * (y1 - y2));
if (length <= 0)
returni- 1;

}

return xs.length - 1;

}

protected void onDetachedFromWindow() {
super.onDetachedFromWindow();
mZoomController.setVisible(false);

¥

public boolean onTouchEvent(MotionEvent event) {
return mGestureDetector.onTouchEvent(event);
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protected void onDraw(Canvas canvas) {
canvas.save();
if (mScroller.computeScrollOffset()) {
mX = mScroller.getCurrX();
mY = mScroller.getCurrY();
invalidate();

}

mMatrix.reset();
mMatrix.preTranslate(mX * mScale, mY * mScale);

int w = getWidth();

int h = getHeight();

float pivotX = Math.max(Math.min(-mX, w/ 2), 2 * w - WIDTH - mX);
float pivotY = Math.max(Math.min(-mY, h/2), 2 * h - HEIGHT - mY);
mMatrix.preScale(mScale, mScale, pivotX, pivotY);
mMatrix.postTranslate(w / 2f - mScale * followX, h / 2f - mScale *

followY);
canvas.concat(mMatrix);
/I draw content
mPicture.draw(canvas);
canvas.restore();
}

protected int computeHorizontalScrollExtent() {
return Math.round(computeHorizontalScrollRange() * getWidth() / (WIDTH
* mScale));

ky

protected int computeHorizontalScrollOffset() {
mMatrix.mapPoints(mDst, SRC);
float x = -mDst[0] / mScale;
return Math.round(computeHorizontalScrollRange() * x / WIDTH);

}

protected int computeVerticalScrollExtent() {
return Math.round(computeVerticalScrollRange() * getHeight() / (HEIGHT
* mScale));

¥

protected int computeVerticalScrollOffset() {
mMatrix.mapPoints(mDst, SRC);
float y = -mDst[1] / mScale;
return Math.round(computeVerticalScrollRange() * y / HEIGHT);
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public boolean onDown(MotionEvent e) {
mZoomController.setVisible(false);
return true;

¥

public boolean onFling(MotionEvent el, MotionEvent e2, float velocityX, float

velocityY) {

int minX = (int) (getWidth() - WIDTH);

int minY = (int) (getHeight() - HEIGHT));

mScroller.fling((int) mX, (int) mY, (int) velocityX, (int) velocityY, minX, 0,
minY, 0);

invalidate();

return true;

¥

public void onLongPress(MotionEvent e) {
mZoomController.setVisible(true);
}

public boolean onScroll(MotionEvent el, MotionEvent e2, float distanceX, float

distanceY) {

mX -= distanceX / mScale;

mY -= distanceY / mScale;

mX = Math.max(getWidth() - WIDTH, Math.min(0, mX));

mY = Math.max(getHeight() - HEIGHT, Math.min(0, mY));

invalidate();

return true;

ky

public void onShowPress(MotionEvent e) {

}

public boolean onSingleTapUp(MotionEvent e) {

isPaused = lisPaused;
activity.change(isPaused);
if (isPaused)

activity.message("Pause");
else

activity.message("Resume");
return true;

ky

public void onVisibilityChanged(boolean visible) {
}

public void onZoom(boolean zoomIn) {
mScale += zoomIn ? 0.1 : -0.1;
mScale = Math.min(MAX_ZOOM, Math.max(MIN_ZOOM, mScale));
mZoomLabel.setText("Zoom: " + mZoomFormat.format(mScale));
invalidate();
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mZoomController.setZoomInEnabled(mScale 1= MAX_ZOOM);
mZoomController.setZoomOutEnabled(mScale '= MIN_ZOOM);

¥

private void makeZoomLabel(Context context, ZoomButtonsController
zoomController) {
ViewGroup container = zoomController.getContainer();
View controls = zoomController.getZoomControls();
LayoutParams p0O = controls.getLayoutParams();
container.removeView(controls);
LinearLayout layout = new LinearLayout(context);
layout.setOrientation(LinearLayout. VERTICAL);
mZoomLabel = new TextView(context);
mZoomLabel.setPadding(12, 0, 12, 0);
mZoomLabel.setTypeface(Typeface. DEFAULT_BOLD);
mZoomLabel.setTextColor(0xff000000);
PaintDrawable d = new PaintDrawable(Oxeeffffff);
d.setCornerRadius(6);
mZoomLabel.setBackgroundDrawable(d);
mZoomLabel.setTextSize(20);
mZoomLabel.setGravity(Gravity. CENTER_HORIZONTAL);
LinearLayout.LayoutParams p1l = new
LinearLayout.LayoutParams(LayoutParams.WRAP_CONTENT,
LayoutParams.WRAP_CONTENT);
pl.gravity = Gravity. CENTER_HORIZONTAL,;
layout.addView(mZoomLabel, pl);
layout.addView(controls);
container.addView(layout, p0);

ky

final long interval = 100;

int speed = 30;

float coveredLength, totalLength;
private Thread timer;

private boolean isPaused = false;;

private void makepicture() {

mPicture = makeContent();
timer = new Thread() {
public void run() {
try {
sleep(6000);
while (true) {
sleep(interval);
if (changeFloorBefore) {
isPaused = lisPaused,
activity.change(isPaused);
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(xs[indexCovered - 1] == 1300)) {

downstairs");

(xs[indexCovered - 1] == 1495)) {

if ((updownY[u] ==728) &&
activity.message("Go

changeFloorBefore = false;
sleep(2000);
} else if ((updownY[u] == 728) &&

activity.message("Go upstairs™);
changeFloorBefore = false;
sleep(2000);

}else {

activity.message("Use " +

updown[u] + " to change floor. Go to Floor " + zs[indexCovered + 1]);

continue your navigation");

1000f);

reached your destination");

¥

sleep(5000);
}

activity.message("Tap on the screen to

u=2;
}

speed = activity.changeSpeed();
if (YisPaused)
coveredLength += speed * (interval /

if (coveredLength > totalLength) {
i=0;
activity.message("Congratulations, you

return;
}
mPicture = makeContent();
postinvalidate();
Il System.gc();

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

}
}
)2
timer.start();
timer = null;

¥

public void pause() {
isPaused = true;
}

public void resume() {
isPaused = false;
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private Picture makeContent() {

Path mPath = new Path();

Paint lines = new Paint();

Paint points = new Paint();
lines.setColor(Color.BLUE);
lines.setStyle(Paint.Style. STROKE);
lines.setStrokeWidth(4);
points.setColor(Color.RED);
points.setStyle(Paint.Style.FILL_AND_STROKE);
points.setStrokeWidth(5);

Picture picture = new Picture();

Paint paint = new Paint();

Canvas c = picture.beginRecording(WIDTH, HEIGHT);

indexCovered = getIndexCoveredByLength(coveredLength);

pinakas[i] = indexCovered,
if ((i >0) && (pinakas[i] - pinakas][i - 1] > 1)) {
indexCovered--;
pinakas[i] = indexCovered,;
}
if ((indexCovered >= 1) && (pinakas[i] != pinakas[i - 1])) {
float x2 = xs[indexCovered + 1] - xs[indexCovered];
float y2 = ys[indexCovered + 1] - ys[indexCovered];
float x1 = xs[indexCovered] - xs[indexCovered - 1];
float y1 = ys[indexCovered] - ys[indexCovered - 1];
float cross_prod = x1 * y2 - x2 * y1;
if (Math.abs(cross_prod) > 0.01f)
if (cross_prod > 0)
activity.message("Turn right");
else
activity.message("Turn left");

¥
i++;

if (zs[indexCovered] ==0) {
c.drawBitmap(imageO0, 0, 0, paint);

} else if (zs[indexCovered] == 1) {
c.drawBitmap(imagel, 0, 0, paint);

} else if (zs[indexCovered] == 2) {
c.drawBitmap(image2, 0, 0, paint);

} else {
c.drawBitmap(image3, 0, 0, paint);
}

if ((zs[indexCovered + 1] == zs[indexCovered]) && (pass)) {
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mPath.moveTo(xs[0], ys[0]);

for (int i = 1; i <= indexCovered; i++) {
mPath.lineTo(xs[i], ys[i]);

}

if (indexCovered < xs.length - 0.1) {
float | = getLengthUpToPoint(indexCovered);
float dl = coveredLength - I,
float x1 = xs[indexCovered];
float y1 = ys[indexCovered];
float x2 = xs[indexCovered + 1];
float y2 = ys[indexCovered + 1];
float d = (float) Math.sqrt((x1 - x2) * (x1 - x2) + (y1-y2) *
(y1-y2));
floatt=dl/d,;
mPath.lineTo(x1 + t * (x2 - x1), y1l +t* (y2 - y1));
c.drawCircle(x1 +t* (x2 - x1), y1 +t * (y2 - y1), 3, points);
followX = x1 +t* (X2 - x1);
followY =yl +t* (y2 - yl);
}

counter = indexCovered;

Paint source = new Paint();
source.setColor(Color.BLACK);
source.setTextSize(25);
c.drawText(name_source, xs[0] - 30, ys[0] - 10, source);
c.drawCircle(xs[0], ys[0], 3, points);
if (updown[0] '="0") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[0], updownX[0] - 30, updownY[0] - 10,
updownpaint);
c.drawCircle(updownX[0], updownY]0], 3, points);
}

if (updown[1] I="1") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[1], updownX[1] - 30, updownY[1] - 10,

updownpaint);

c.drawCircle(updownX[1], updownY(1], 3, points);

}

if (zs[indexCovered] == zs[xs.length - 1]) {
Paint destination = new Paint();
destination.setColor(Color.BLACK);
destination.setTextSize(25);
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c.drawText(name_destination, xs[xs.length - 1] - 45,
ys[xs.length - 1] - 15, destination);
c.drawCircle(xs[xs.length - 1], ys[xs.length - 1], 3, points);
}

if ((xs[indexCovered] == 1405) && (ys[indexCovered] == 728) &&
(FirstTime)) {
changeFloorBefore = true;
FirstTime = false;

ks

}else {
if ((zs[indexCovered + 1] == zs[indexCovered]) && (passagain)) {

changeFloorBefore = false;

if ((xs[indexCovered] == 1405) && (ys[indexCovered] ==
728) && (FirstTime)) {
changeFloorBefore = true;
FirstTime = false;

hy

mPath.moveTo(xs[counter], ys[counter]);

for (int i = counter; i <= indexCovered; i++) {
mPath.lineTo(xs[i], ys[i]);

}

if (indexCovered < xs.length - 0.1) {
float | = getLengthUpToPoint(indexCovered);
float dl = coveredLength - I;
float x1 = xs[indexCovered];
float y1 = ys[indexCovered];
float x2 = xs[indexCovered + 1];
float y2 = ys[indexCovered + 1];
float d = (float) Math.sqrt((x1 - x2) * (x1 - x2) + (y1 -
y2) * (yl - y2));
floatt=dl/d;
mPath.lineTo(x1 +t* (x2 - x1), yL +t* (y2 - y1));
c.drawCircle(x1 +t * (x2 - x1), yl +t* (y2 - yl), 3,
points);
followX = x1 +t * (X2 - x1);
followY =yl +t* (y2 - yl);
}

if (zs[indexCovered + 1] == zs[xs.length - 1]) {
Paint destination = new Paint();
destination.setColor(Color.BLACK);
destination.setTextSize(25);
c.drawText(name_destination, xs[xs.length - 1] - 45,
ys[xs.length - 1] - 15, destination);
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c.drawCircle(xs[xs.length - 1], ys[xs.length - 1], 3,
points);

¥

if (updown[1] !="1") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[1], updownX[1] - 30,
updownY[1] - 10, updownpaint);
c.drawCircle(updownX[1], updownY(1], 3, points);

}
if (updown[2] 1="2") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[2], updownX[2] - 30,
updownY|[2] - 10, updownpaint);

hy

if (updown[3] '="3") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[3], updownX[3] - 30,

c.drawCircle(updownX[2], updownY[2], 3, points);

updownY[3] - 10, updownpaint);

}

counterl = indexCovered;

c.drawCircle(updownX[3], updownY][3], 3, points);

} else if (changefloor) {
changeFloorBefore = true;
changefloor = false;
pass = false;

mPath.moveTo(xs[0], ys[0]);

for (inti = 1; i <= indexCovered; i++) {
mPath.lineTo(xs[i], ys[i]);

}

Paint source = new Paint();
source.setColor(Color.BLACK);
source.setTextSize(25);
c.drawText(name_source, xs[0] - 30, ys[0] - 10, source);
c.drawCircle(xs[0], ys[0], 3, points);
if (updown[0] '="0") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);

190



c.drawText(updown[0], updownX[0] - 30,
updownY[0] - 10, updownpaint);

k

if (updown[1] I="1") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[1], updownX[1] - 30,

c.drawCircle(updownX[0], updownY]0], 3, points);

updownY[1] - 10, updownpaint);

¥

if (zs[indexCovered] == zs[xs.length - 1]) {
Paint destination = new Paint();
destination.setColor(Color.BLACK);
destination.setTextSize(25);
c.drawText(name_destination, xs[xs.length - 1] - 70,

c.drawCircle(updownX[1], updownY[1], 3, points);

ys[xs.length - 1] - 15, destination);
c.drawCircle(xs[xs.length - 1], ys[xs.length - 1], 3,
points);

}
} else if (passfloor) {

counter = indexCovered;
counter2 = counter,
changeFloorBefore = false;
passagain = true;

passfloor = false;

mPath.moveTo(xs[counter], ys[counter]);
for (int i = counter; i <= indexCovered; i++) {
mPath.lineTo(xs[i], ys[i]);

}
if (indexCovered < xs.length - 0.1) {

float | = getLengthUpToPoint(indexCovered);

float dl = coveredLength - I;

float x1 = xs[indexCovered];

float y1 = ys[indexCovered];

float x2 = xs[indexCovered + 1];

float y2 = ys[indexCovered + 1];

float d = (float) Math.sgrt((x1 - x2) * (x1 - x2) + (y1 -
y2) * (yl1 - y2));

floatt=dl/d;

mPath.lineTo(x1 +t* (x2 - x1), y1l +t* (y2 - yl));

c.drawCircle(x1 +t * (x2 - x1), yl +t* (y2 - y1), 3,
points);
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followX = x1 +t* (x2 - x1);
followY =yl +t* (y2 - y1);
}

Paint source = new Paint();
source.setColor(Color.BLACK);
source.setTextSize(25);

c.drawText(name_source, xs[0] - 30, ys[0] - 10, source);
c.drawCircle(xs[0], ys[0], 3, points);

} else if (('changeFloorBefore) && (passagain)) {
changeFloorBefore = true;
passagain = false;

mPath.moveTo(xs[counter], ys[counter]);
for (int i = counter; i <= indexCovered; i++) {
mPath.lineTo(xs[i], ys[i]);

}

Paint source = new Paint();
source.setColor(Color.BLACK);
source.setTextSize(25);

c.drawText(name_source, xs[0] - 30, ys[0] - 10, source);
c.drawCircle(xs[0], ys[0], 3, points);

if (updown[1] !="1") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[1], updownX[1] - 30,
updownY[1] - 10, updownpaint);

}

if (updown[2] 1="2") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[2], updownX[2] - 30,

c.drawCircle(updownX[1], updownY(1], 3, points);

updownY[2] - 10, updownpaint);

}

if (updown[3] 1="3") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[3], updownX[3] - 30,

c.drawCircle(updownX[2], updownY|2], 3, points);

updownY[3] - 10, updownpaint);
c.drawCircle(updownX[3], updownY|3], 3, points);
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counterl = indexCovered;

}else {

changeFloorBefore = false;

if (k==0){
changeFloorAfter = true;

}else {
changeFloorAfter = false;
}

k++:

mPath.moveTo(xs[counterl + 1], ys[counterl + 1]);

for (int i = counterl + 1; i <= indexCovered; i++) {
mPath.lineTo(xs[i], ys[i]);

}

if (indexCovered < xs.length - 0.1) {
float | = getLengthUpToPoint(indexCovered);
float dl = coveredLength - I;
float x1 = xs[indexCovered];
float y1 = ys[indexCovered];
float x2 = xs[indexCovered + 1];
float y2 = ys[indexCovered + 1];
float d = (float) Math.sqrt((x1 - x2) * (x1 - x2) + (y1 -
y2) * (yl1-y2));
floatt=dl/d,;
mPath.lineTo(x1 + t * (x2 - x1), y1l +t* (y2 - y1));
c.drawCircle(x1 +t* (x2 - x1), yl +t* (y2 - y1), 3,
points);
followX = x1 +t* (x2 - x1);
followY =yl +t* (y2 - yl);
}

Paint destination = new Paint();

destination.setColor(Color.BLACK);

destination.setTextSize(25);

c.drawText(name_destination, xs[xs.length - 1] - 70,
ys[xs.length - 1] - 15, destination);

c.drawCircle(xs[xs.length - 1], ys[xs.length - 1], 3, points);

if (updown[3] 1="3") {
Paint updownpaint = new Paint();
updownpaint.setColor(Color.BLACK);
updownpaint.setTextSize(25);
c.drawText(updown[3], updownX[3] - 30,
updownY[3] - 10, updownpaint);
c.drawCircle(updownX[3], updownY|3], 3, points);
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}
}
c.drawPath(mPath, lines);
picture.endRecording();
if (number < 3) {
System.gc();
number++;

}

return picture;

Floors.java

package com.ece;

import android.app. ListActivity;

import android.os.Bundle;

import android.view.View;

import android.view.ViewGroup;

import android.widget.ArrayAdapter;
import android.widget.CheckedTextView;
import android.widget.ListView;

import com.data.Maplntent;

public class Floors extends ListActivity {
String classes[] = { "0 Floor - Ground", "1st Floor", "2nd Floor", "3rd Floor" };
int selected;

@Override

protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
Bundle extras = this.getIntent().getExtras();
selected = extras.getInt("Floorl");

ArrayAdapter<String> adapter = new ArrayAdapter<String>(Floors.this,
android.R.layout.simple_list_item_checked, classes) {
@Override
public View getView(int position, View convertView, ViewGroup
parent) {
CheckedTextView v = (CheckedTextView)
super.getView(position, convertView, parent);
v.setChecked(position == selected);
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return v;

}
}
setListAdapter(adapter);
}
@Override

protected void onListltemClick(ListView I, View v, int position, long id) {
/l TODO Auto-generated method stub
super.onListlitemClick(l, v, position, id);

if (position ==0) {
startActivity(MapIntent.openFloor(this.getApplicationContext(), 0));

} else if (position == 1) {
startActivity(MapIntent.openFloor(this.getApplicationContext(), 1));

} else if (position == 2) {
startActivity(MapIntent.openFloor(this.getApplicationContext(), 2));

}else {
startActivity(MapIntent.openFloor(this.getApplicationContext(), 3));
}

}

public void onBackPressed() {
startActivity(Maplntent.openFloor(this.getApplicationContext(), selected));
finish();
return;

Prefs.java

package com.ece;

import android.app.AlertDialog;

import android.content.Dialoglinterface;

import android.content.SharedPreferences;
import android.content.SharedPreferences.OnSharedPreferenceChangeL.istener;
import android.os.Bundle;

import android.preference.EditTextPreference;
import android.preference.ListPreference;
import android.preference.Preference;

import android.preference.PreferenceActivity;
import android.preference.PreferenceCategory;
import android.preference.PreferenceManager;
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import android.preference.Preference.OnPreferenceClickListener;
import android.view.LayoutInflater;

public class Prefs extends PreferenceActivity implements
OnSharedPreferenceChangeL.istener {

inti=0;
int floor;

@Override

protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
Bundle extras = this.getIntent().getExtras();
floor = extras.getInt("Floorl");
addPreferencesFromResource(R.xml.prefs);
/I Get the custom preference
Preference info = (Preference) findPreference(*'info");
Preference about = (Preference) findPreference(""about");

info.setOnPreferenceClickListener(new OnPreferenceClickListener() {

public boolean onPreferenceClick(Preference preference) {
i=1;
InstructionsDialog();
return true;

bk

about.setOnPreferenceClickListener(new OnPreferenceClickListener() {

public boolean onPreferenceClick(Preference preference) {
i=2;
InstructionsDialog();
return true;

b
PreferenceManager.setDefaultValues(Prefs.this, R.xml.prefs, false);

for (int i = 0; i < getPreferenceScreen().getPreferenceCount(); i++) {
initSummary(getPreferenceScreen().getPreference(i));
}

¥

@Override
protected void onResume() {
super.onResume();
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/I Set up a listener whenever a key changes

getPreferenceScreen().getSharedPreferences().registerOnSharedPreferenceChangeLi
stener(this);

}

@Override
protected void onPause() {
super.onPause();
/I Unregister the listener whenever a key changes

getPreferenceScreen().getSharedPreferences().unregisterOnSharedPreferenceChange
Listener(this);

¥

public void onSharedPreferenceChanged(SharedPreferences sharedPreferences,
String key) {

}

private void initSummary(Preference p) {
if (p instanceof PreferenceCategory) {
PreferenceCategory pCat = (PreferenceCategory) p;
for (int i = 0; i < pCat.getPreferenceCount(); i++) {
initSummary(pCat.getPreference(i));

updatePrefSummary(findPreference(key));

¥
}else {
updatePrefSummary(p);
¥

}

private void updatePrefSummary(Preference p) {

if (p instanceof ListPreference) {
ListPreference listPref = (ListPreference) p;
p.setSummary(listPref.getEntry());

}

if (p instanceof EditTextPreference) {
EditTextPreference editTextPref = (EditTextPreference) p;
p.setSummary(editTextPref.getText());

¥

public void InstructionsDialog() {
AlertDialog.Builder ad = new AlertDialog.Builder(this);
ad.setlcon(R.drawable.icon);
if(i==1){
ad.setTitle("Info"™);
ad.setView(Layoutlnflater.from(this).inflate(R.layout.info, null));
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}else {
ad.setTitle("About");

ad.setView(LayoutInflater.from(this).inflate(R.layout.about, null));
}

ad.setPositiveButton("OK", new
android.content.DialogInterface.OnClickListener() {
public void onClick(DialoglInterface dialog, int argl) {
/I OK, go back to Main menu
}

b
ad.setOnCancelListener(new Dialoginterface.OnCancelListener() {

public void onCancel(Dialoginterface dialog) {
/I OK, go back to Main menu
}

b
ad.show();

VolumeBar.java

package com.ece;

import android.media.AudioManager;
import android.speech.tts. TextToSpeech;
import android.view.MotionEvent;
import android.widget.SeekBar;

/**

*An object for changing the phone's volume This object adds text to speech to
* test the new volume

*/

public class VolumeBar extends SeekBar {

private TextToSpeech tts;
AudioManager am;

public VolumeBar(MapActivity mapActivity, TextToSpeech tts, AudioManager am)
super(mapActivity);

this.tts = tts;
this.am = am;
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public boolean onTouchEvent(MotionEvent event) {
if (event.getAction() == MotionEvent. ACTION_UP) {
double curVol = getProgress();
double maxVol = getMax();
am.setStreamVolume(AudioManager.STREAM_MUSIC, (int)
(curVol / maxVol * am.getStreamMaxVolume(AudioManager.STREAM_MUSIC)), 0);
tts.speak (", TextToSpeech.QUEUE_FLUSH, null);
tts.speak("sound”, TextToSpeech.QUEUE_FLUSH, null);

}
return super.onTouchEvent(event);
}
}
Poi.java

package com.ece;

import android.app. ListActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget. Toast;

import com.data.MaplIntent;
public class Poi extends ListActivity {

String classes[] = { "Professors' Offices", "Amfitheatre"”, "Classrooms”,
"Secretariat”, "Library", "Labs", "Cafeteria", "WC", "Elevators", "Stairs",
"Exit", "Safety Exit" };

int floor;

@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setListAdapter(new ArrayAdapter<String>(Poi.this,
android.R.layout.simple_list_item_1, classes));
Bundle extras = this.getIntent().getExtras();
if (extras !=null) {
floor = extras.getInt("Floorl");
} else
floor = 0;
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@Override
protected void onListltemClick(ListView I, View v, int position, long id) {
super.onListlitemClick(l, v, position, id);

if (position == 0) {
startActivity(new Intent("com.search.PROFESSORLIST"));

} else if (position == 1) {
startActivity(new Intent("com.databaselist AMFITHEATRELIST"));

} else if (position == 2) {
startActivity(new Intent("com.databaselist. CLASSROOMSLIST"));

} else if (position == 3) {
startActivity(new Intent("com.search. SECRETARIATLIST"));

} else if (position == 4) {
startActivity(MapIntent. DrawPoints(this.getApplicationContext(),
400, 737, 0, "Library"));

} else if (position ==5) {
startActivity(new Intent("com.databaselist. LABSLIST"));

} else if (position == 6) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
1495, 735, 0, "Cafeteria"));

} else if (position == 7) {
startActivity(new Intent("com.databaselist WCLIST"));

} else if (position == 8) {
startActivity(new Intent("com.databaselist ELEVATORLIST"));

} else if (position == 9) {
startActivity(new Intent("com.databaselist. STAIRSLIST"));

} else if (position == 10) {

Toast toast = Toast.makeText(this, "All Exits are on the Floor O -
Ground", 5000);

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

toast.show();

startActivity(MaplIntent.DrawPoints(this.getApplicationContext(),
563, 745, 0, "Exit"));

}else {
startActivity(new Intent("com.databaselist. SAFETYEXITLIST"));
}
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public void onBackPressed() {
startActivity(MapIntent.openFloor(this.getApplicationContext(), floor));
finish();
return;

DatabaseHelper.java

package com.dijkstra;
import java.io.InputStream;

import javax.xml.parsers.DocumentBuilder;
import javax.xml.parsers.DocumentBuilderFactory;

import org.w3c.dom.Document;
import org.w3c.dom.NodeList;

import android.content.Context;

import android.database.sqlite.SQLiteDatabase;
import android.database.sqlite.SQLiteOpenHelper;
import android.widget. Toast;

import com.ece.R;
public class DatabaseHelper extends SQLiteOpenHelper {

public static final String DATABASE_NAME = "Allinfo";
protected Context context;

public DatabaseHelper(Context context) {
super(context, DATABASE_NAME, null, 1);
this.context = context;

}

@Override
public void onCreate(SQLiteDatabase db) {
String s;
try {
Toast.makeText(context, "1", 2000).show();
InputStream in =
context.getResources().openRawResource(R.raw.sqglall);
DocumentBuilder builder =
DocumentBuilderFactory.newlnstance().newDocumentBuilder();
Document doc = builder.parse(in, null);
NodeList statements = doc.getElementsByTagName(*'statement™);
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for (int i = 0; i < statements.getLength(); i++) {
S =
statements.item(i).getChildNodes().item(0).getNodeValue();
db.execSQL(s);
}

} catch (Throwable t) {
Toast.makeText(context, t.toString(), 50000).show();
}

}

@Override

public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {
db.execSQL("DROP TABLE IF EXISTS info");
db.execSQL("DROP TABLE IF EXISTS path");
db.execSQL("DROP TABLE IF EXISTS nodes");
db.execSQL("DROP TABLE IF EXISTS Secretariatinfo™);
onCreate(db);

DijkstraAlgorithm.java

package com.dijkstra;

import java.util. ArrayList;
import java.util.Collections;
import java.util. HashMap;
import java.util.Map;

import java.util.PriorityQueue;

public class DijkstraAlgorithm {
public Map<String, Vertex> vertices = new HashMap<String, Vertex>();

public void computePaths(Vertex source) {
source.minDistance = 0.;
PriorityQueue<Vertex> vertexQueue = new PriorityQueue<Vertex>();
vertexQueue.add(source);

while (IvertexQueue.isEmpty()) {
Vertex u = vertexQueue.poll();

/I Visit each edge exiting u
for (Edge e : u.adjacencies) {
Vertex v = e.getTarget();
double weight = e.getWeight();
double distanceThroughU = u.minDistance + weight;
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if (distanceThroughU < v.minDistance) {
vertexQueue.remove(v);
v.minDistance = distanceThroughU;
v.previous = u;
vertexQueue.add(v);

}

public ArrayList<Vertex> getShortestPathTo(Vertex target) {
ArrayList<Vertex> path = new ArrayList<Vertex>();
for (Vertex vertex = target; vertex != null; vertex = vertex.previous)
path.add(vertex);

Collections.reverse(path);
return path;

Edge.java

package com.dijkstra;

public class Edge {
private Vertex target;;
private double weight;

public Edge(Vertex target, double weight) {
this.setTarget(target);
this.setWeight(weight);

}

public void setTarget(Vertex target) {
this.target = target;
}

public Vertex getTarget() {
return target;
}

public void setWeight(double weight) {
this.weight = weight;
}

public double getWeight() {

203



return weight;

Vertex.java

package com.dijkstra;

import java.util.ArrayList;
import java.util.List;

public class Vertex implements Comparable<Vertex> {
public final String name;
// public Edge[] adjacencies;
public List<Edge> adjacencies = new ArrayList<Edge>();
public double minDistance = Double.POSITIVE_INFINITY;
public Vertex previous;
public int x, Y, z;

public Vertex(String argName) {
name = argName;
}

public String toString() {
return name;
¥

public int compareTo(Vertex other) {
return Double.compare(minDistance, other.minDistance);
}

Maplntent.java

package com.data;

import android.content.Context;
import android.content.Intent;

public class Maplintent extends Intent {
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private static Class<?> clazz;
static {
try {
clazz = Class.forName("com.ece.MapActivity");
} catch (ClassNotFoundException €) {
e.printStackTrace();
}

¥

private MaplIntent(Context context) {
super(context, clazz);
}

public static MaplIntent openFloor(Context context, int floor) {
Maplntent maplintent = new Maplntent(context);
maplntent.putExtra("action”, "open floor");
mapIntent.putExtra("floor", floor);
mapIntent.putExtra("'view", true);
return maplntent;

ky

public static MaplIntent DrawPoints(Context context, int X, inty, int z, String s) {
Maplntent maplIntent = new Maplntent(context);
mapIntent.putExtra("ok", "show position™);
maplntent.putExtra("x", x);
mapIntent.putExtra('y", y);
maplntent.putExtra("z", z);
mapIntent.putExtra("name", s);
maplintent.putExtra("view", true);
return maplntent;

}

public static MaplIntent SrcDest(Context context, String source, int x1, int y1, int z1,
String destination, int X2, int y2, int z2, int[] xs, int[] ys,
int[] zs, String name_source, String name_destination) {
Maplntent maplintent = new MapIntent(context);
mapIntent.putExtra("points"”, "show position™);
mapIntent.putExtra("source", source);
mapIntent.putExtra("x1", x1);
maplntent.putExtra("yl", yl1);
mapIntent.putExtra(z1", z1);
mapIntent.putExtra("destination”, destination);
mapIntent.putExtra("x2", x2);
maplntent.putExtra(*'y2", y2);
mapIntent.putExtra(z2", z2);
maplntent.putExtra(*'xs", xs);
maplintent.putExtra("ys", ys);
maplntent.putExtra(*'zs", zs);
mapIntent.putExtra('name_source”, name_source);
maplntent.putExtra("'name_destination™, name_destination);
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maplntent.putExtra("view", false);
return maplntent;

PassData.java

package com.data;
public class PassData {
private int data;
public PassData(int data) {

super();
this.data = data;

}

public int getdata() {
return data;
¥

public void setdata(int data) {
this.data = data;
}

PassValues.java

package com.data;

public class PassValues {
private String label;
private String data;
private int type;
public static final int ACTION_CALL =1;
public static final int ACTION_EMAIL = 2;
public static final int ACTION_MAP = 3;

public PassValues(String label, String data, int type) {
super();
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this.label = label;

this.data = data;

this.type = type;
}

public String getLabel() {
return label;
}

public void setLabel(String label) {
this.label = label;
}

public String getData() {
return data;
}

public void setData(String data) {
this.data = data;
}

public int getType() {
return type;
}

public void setType(int type) {
this.type = type;
}

PointsFloor.java

package com.data;

public class PointsFloor {
private int coX;
private int coY;
private int coZ;
private String s;

public PointsFloor(int coX, int coY, int coZ, String s) {
super();
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this.coX = coX;

this.coY =coY;
this.coZ = coZ,;
this.s =s;

}

public int getcoX() {
return coX;

}

public void setcoX(int coX) {
this.coX = coX;

}

public int getcoY () {
return coY;

}

public void setcoY(int coY) {
this.coY = coY;

}

public int getcoZ() {
return coZ;

}

public void setcoZ(int coZ) {
this.coZ = coZ;

}

public String getS() {
return s;

}

public void setS(String s) {
this.s =s;

}

SourceList.java

package com.search;
import java.util.Locale;
import android.app.ListActivity;

import android.content.Intent;
import android.content.SharedPreferences;
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import android.database.Cursor;

import android.database.sqlite.SQLiteDatabase;
import android.os.Bundle;

import android.preference.PreferenceManager;
import android.speech.tts. TextToSpeech;
import android.speech.tts. TextToSpeech.OnlnitListener;
import android.view.Gravity;

import android.view.View;

import android.widget.EditText;

import android.widget.ListAdapter;

import android.widget.ListView;

import android.widget.SimpleCursorAdapter;
import android.widget. Toast;

import com.data.Maplntent;
import com.dijkstra.DatabaseHelper;
import com.ece.R;

public class SourceL.ist extends ListActivity implements OnlnitListener {

protected EditText searchTextl;
protected EditText searchText2;
protected SQL.iteDatabase db;
protected Cursor cursorl;
protected Cursor cursor2;
TextToSpeech tts;

String name_source;

protected ListAdapter adapterl;
protected ListAdapter adapter2;
int floor;

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.mainl);
Bundle extras = this.getIntent().getExtras();
if (extras !=null) {
floor = extras.getInt("Floorl");
} else
floor = 0;
searchTextl = (EditText) findViewByld(R.id.searchTextl);
db = (new DatabaseHelper(this)).getWritableDatabase();

}

public void onListltemClick(ListView parent, View view, int position, long id) {
Intent intent = new Intent(this, DestinationList.class);
Cursor cursorl = (Cursor) adapterl.getltem(position);
intent.putExtra("SOURCE_ID",
cursorl.getint(cursorl.getColumnindex("_id")));
intent.putExtra("'source”,
cursorl.getString(cursorl.getColumnindex("name™)));
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intent.putExtra(*name_source”,
cursorl.getString(cursorl.getColumnindex('node_name")));

intent.putExtra(x1", cursorl.getint(cursorl.getColumnindex(“pox™)));

intent.putExtra("y1", cursorl.getint(cursorl.getColumnindex("poy")));

intent.putExtra('z1", cursorl.getint(cursorl.getColumnindex("poz")));

name_source = cursorl.getString(cursorl.getColumnindex(node_name"));

tts = new TextToSpeech(this, this);

Toast toast = Toast.makeText(this, "You are in the " + name_source + ".
Where do you want to go?", 6000);

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

toast.show();

startActivity(intent);

¥

public void search(View view) {
/]| is the concatenation operation in SQL.ite
cursorl = db.rawQuery("SELECT _id, name, node_name, numFloor, pox,
poy, poz FROM nodes WHERE node_name LIKE ?", new String[] { "%"
+ searchTextl.getText().toString() + "%" });
startManagingCursor(cursorl);
adapterl = new SimpleCursorAdapter(this, R.layout.nodeslist, cursorl, new
String[] { "node_name", "numFloor" }, new int[] { R.id.name, R.id.floorZ });
setListAdapter(adapterl);

ky

@Override
public void onlnit(int status) {
tts.setLanguage(Locale.US);
SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());
boolean voice = getPrefs.getBoolean("checkboxVoice", true);
if (voice ==true) {
tts.speak("You are in the " + name_source + ". Where do you want to
go?", TextToSpeech.QUEUE_FLUSH, null);

k
¥

@Override

protected void onStop() {
db.close();
super.onStop();

¥

public void onBackPressed() {
startActivity(MaplIntent.openFloor(this.getApplicationContext(), floor));
finish();
return;
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DestinationL ist.java

package com.search;

import java.util.List;
import java.util.Locale;

import android.app.ListActivity;

import android.content.Intent;

import android.content.SharedPreferences;
import android.database.Cursor;

import android.database.sqlite.SQLiteDatabase;
import android.os.Bundle;

import android.preference.PreferenceManager;
import android.speech.tts. TextToSpeech;
import android.speech.tts. TextToSpeech.OnlnitListener;
import android.view.Gravity;

import android.view.View;

import android.widget.EditText;

import android.widget.ListAdapter;

import android.widget.ListView;

import android.widget.SimpleCursorAdapter;
import android.widget. Toast;

import com.data.Maplntent;

import com.dijkstra.DatabaseHelper;
import com.dijkstra.DijkstraAlgorithm;
import com.dijkstra.Edge;

import com.dijkstra.Vertex;

import com.ece.R;

public class DestinationList extends ListActivity implements OnlnitListener {

protected EditText searchText2;

protected SQL.iteDatabase nodes_db, edges_db;
protected Cursor cursor2;

protected ListAdapter adapter2;

String source, name_source;

intidl, x1, y1, z1;

boolean ok = true;

TextToSpeech tts;

String name_destination;

public void onCreate(Bundle savedinstanceState) {

super.onCreate(savedInstanceState);
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Bundle extras = this.getIntent().getExtras();

source = extras.getString("source");

id1 = extras.getInt("SOURCE_ID");

name_source = extras.getString("'name_source");

x1 = extras.getInt("x1");

yl = extras.getint("y1");

z1 = extras.getInt("z1");

setContentView(R.layout.main2);

searchText2 = (EditText) findViewByld(R.id.searchText2);
nodes_db = (new DatabaseHelper(this)).getWritableDatabase();
edges_db = (new DatabaseHelper(this)).getWritableDatabase();

ks

public void onListltemClick(ListView parent, View view, int position, long id) {

Cursor Cursorintent = (Cursor) adapter2.getltem(position);

String destination =
CursorIntent.getString(Cursorintent.getColumnindex("name"));

name_destination =
CursorIntent.getString(Cursorintent.getColumnindex("node_name"));

int x2 = Cursorintent.getInt(Cursorintent.getColumnindex("pox™));

int y2 = Cursorintent.getint(Cursorintent.getColumnindex("poy"));

int z2 = CursorIntent.getInt(Cursorintent.getColumnindex(“poz™));

ok = true;
if (X1 ==x2) & (yl==y2) & (z1 ==22)) {
Toast toast = Toast.makeText(this, "You chose the same source and
destination. Choose again. Where do you want to go?", 6000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();
ok = false;

}
tts = new TextToSpeech(this, this);

/I Dijkstra
DijkstraAlgorithm algo = new DijkstraAlgorithm();

Cursor nodes = nodes_db.rawQuery("SELECT * FROM nodes", null);
startManagingCursor(nodes);
nodes.moveToFirst();
while ('nodes.isAfterLast()) {
Vertex vertex = new
Vertex(nodes.getString(nodes.getColumnindex(*name™)));
vertex.x = nodes.getint(nodes.getColumnindex(*'pox™));
vertex.y = nodes.getInt(nodes.getColumnindex("poy™));
vertex.z = nodes.getInt(nodes.getColumnindex("poz™));
algo.vertices.put(nodes.getString(nodes.getColumnindex("name")),
vertex);
nodes.moveToNext();
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Cursor edges = edges_db.rawQuery("SELECT * FROM path", null);

startManagingCursor(edges);

edges.moveToFirst();

while ('edges.isAfterLast()) {
String fromStr =

edges.getString(edges.getColumnindex(“fromNode"));

String toStr = edges.getString(edges.getColumnindex("toNode™));
int cost = edges.getInt(edges.getColumnindex(“cost"));
Vertex from = algo.vertices.get(fromStr);
Vertex to = algo.vertices.get(toStr);
from.adjacencies.add(new Edge(to, cost));
edges.moveToNext();

¥

algo.computePaths(algo.vertices.get(source));

List<Vertex> sortestPath =
algo.getShortestPathTo(algo.vertices.get(destination));

int[] xs = new int[sortestPath.size()];

int[] ys = new int[sortestPath.size()];

int[] zs = new int[sortestPath.size()];

inti=0;
for (Vertex v : sortestPath) {
xs[i] = v.x;
ysli] =v.y;
zs[i] = v.z;
i++;
}

if (ok ==true) {
Toast toast = Toast.makeText(this, "You chose " + name_destination
+".", 6000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();
startActivity(Maplntent.SrcDest(this.getApplicationContext(), source,
x1, y1, z1, destination, X2, y2, z2, xs, ys, ZS, name_source,
name_destination));
}

}

public void search(View view) {
/]| is the concatenation operation in SQL.ite
cursor2 = nodes_db.rawQuery("SELECT _id, name, node_name, numFloor,
pox, poy, poz FROM nodes WHERE node_name LIKE ?", new String[] { "%"
+ searchText2.getText().toString() + "%" });
startManagingCursor(cursor2);
adapter2 = new SimpleCursorAdapter(this, R.layout.nodeslist, cursor2, new
String[] { "node_name", "numFloor" }, new int[] { R.id.name, R.id.floorZ });
setListAdapter(adapter2);
}
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@Override
public void onlnit(int status) {
tts.setLanguage(Locale.US);
SharedPreferences getPrefs =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());
boolean voice = getPrefs.getBoolean("checkboxVoice", true);
if (voice ==true) {
if (ok ==true) {
tts.speak("You chose " + name_destination,
TextToSpeech.QUEUE_FLUSH, null);
} else
tts.speak(""You chose the same source and destination. Choose
again. Where do you want to go?", TextToSpeech.QUEUE_FLUSH, null);

}

@Override

protected void onStop() {
nodes_db.close();
edges_db.close();
super.onStop();

ky

public void onBackPressed() {
startActivity(new Intent("com.search.SOURCELIST"));
finish();
System.exit(0);
return;

ProfessorL.ist.java

package com.search;

import android.app.ListActivity;

import android.content.Intent;

import android.database.Cursor;

import android.database.sqlite.SQLiteDatabase;
import android.os.Bundle;

import android.view.View;

import android.widget.EditText;

import android.widget.ListAdapter;

import android.widget.ListView;

import android.widget.SimpleCursorAdapter;

import com.dijkstra.DatabaseHelper;
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import com.ece.R;
public class ProfessorList extends ListActivity {

protected EditText searchText;
protected SQLiteDatabase db;
protected Cursor cursor;

protected ListAdapter adapter;

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main_prof_search);
searchText = (EditText) findViewByld(R.id.searchText);
db = (new DatabaseHelper(this)).getWritableDatabase();

}

public void onListltemClick(ListView parent, View view, int position, long id) {
Intent intent = new Intent(this, ProfessorDetails.class);
Cursor cursor = (Cursor) adapter.getltem(position);
intent.putExtra("INFO_ID", cursor.getint(cursor.getColumnindex("_id™)));
startActivity(intent);

ky

public void search(View view) {
/]| is the concatenation operation in SQL.ite
cursor = db.rawQuery("SELECT _id, firstName, lastName, floor FROM info
WHERE firstName || ' * || lastName || '" || floor LIKE ?", new String[] { "%"
+ searchText.getText().toString() + "%" });
startManagingCursor(cursor);
adapter = new SimpleCursorAdapter(this, R.layout.prof_list, cursor, new
String[] { "firstName", "lastName", "floor" }, new int[] { R.id.firstName,
R.id.lastName, R.id.floorN });
setListAdapter(adapter);

ky

public void onBackPressed() {
startActivity(new Intent("com.ece.POI"));

finish();
return;

}

@Override

protected void onStop() {
db.close();
super.onStop();
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ProfessorDetails.java

package com.search;

import java.util.ArrayList;
import java.util.List;

import android.app. ListActivity;
import android.content.Intent;

import android.database.Cursor;
import android.database.sqglite.SQLiteDatabase;
import android.net.Uri;

import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget. TextView;

import com.data.Maplntent;

import com.data.PassValues;

import com.data.PointsFloor;

import com.dijkstra.DatabaseHelper;
import com.ece.R;

public class ProfessorDetails extends ListActivity {

protected TextView profNameText;
protected TextView titleText;
protected List<PassValues> actions;
protected List<PointsFloor> positions;
protected PassValuesAdapter adapter;
protected int profld;

protected int positionX;

protected int positionY;

protected int positionZ;

protected Intent i = null,

protected String name;
SQLiteDatabase db;

@Override

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

profld = getintent().getIintExtra("INFO_ID", 0);
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db = (new DatabaseHelper(this)).getWritableDatabase();
Cursor cursor = db.rawQuery("SELECT _id, firstName, lastName, floor, z,
X, Y, phone, email FROM info WHERE _id = ?", new String[] { " + profld });
startManagingCursor(cursor);
if (cursor.getCount() == 1) {
cursor.moveToFirst();

profNameText = (TextView) findViewByld(R.id.profName);

profNameText.setText(cursor.getString(cursor.getColumnindex("firstName™)) + " "
+ cursor.getString(cursor.getColumnindex(“lastName™)));

titleText = (TextView) findViewByld(R.id.floorNum);
titleText.setText(cursor.getString(cursor.getColumnindex("floor")));

actions = new ArrayList<PassValues>();
positions = new ArrayList<PointsFloor>();

String officePhone =
cursor.getString(cursor.getColumnindex(“phone™));
if (officePhone !'=null) {
actions.add(new PassValues("Call office", officePhone,
PassValues.ACTION_CALL));

ky

String email = cursor.getString(cursor.getColumnindex("email™));
if (email = null) {
actions.add(new PassValues("Email", email,
PassValues. ACTION_EMAIL));

ky

positionX = cursor.getint(cursor.getColumnindex(*x™));

positionY = cursor.getint(cursor.getColumnindex("y"));

positionZ = cursor.getint(cursor.getColumnindex("z"));

actions.add(new PassValues("Find Position on the Map", null,
PassValues. ACTION_MAP));

name = cursor.getString(cursor.getColumnindex(*firstName")) +
+ cursor.getString(cursor.getColumnindex("lastName™));

adapter = new PassValuesAdapter();
setListAdapter(adapter);

¥

public void onListltemClick(ListView parent, View view, int position, long id) {
PassValues action = actions.get(position);

Intent intent;
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switch (action.getType()) {

case PassValues. ACTION_CALL:
Uri callUri = Uri.parse("tel:" + action.getData());
intent = new Intent(Intent. ACTION_CALL, callUri);
startActivity(intent);
break;

case PassValues. ACTION_EMAIL.:
intent = new Intent(android.content.Intent ACTION_SEND);
intent.setType("plain/text");
intent.putExtra(android.content.Intent. EXTRA_EMAIL, new String[]

{ action.getData() });
startActivity(intent);
break;

case PassValues. ACTION_MAP:

startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
positionX, positionY, positionZ, name));

break;
}
}
class PassValuesAdapter extends ArrayAdapter<PassValues> {
PassValuesAdapter() {
super(ProfessorDetails.this, R.layout.passvalues_list, actions);
}
@Override

public View getView(int position, View convertView, ViewGroup parent) {
PassValues action = actions.get(position);
LayoutInflater inflater = getLayoutInflater();
View view = inflater.inflate(R.layout.passvalues_list, parent, false);
TextView label = (TextView) view.findViewByld(R.id.label);
label.setText(action.getLabel());
TextView data = (TextView) view.findViewByld(R.id.data);
data.setText(action.getData());
return view;

¥

public void onBackPressed() {
startActivity(new Intent("com.search.PROFESSORLIST"));
finish();
return;
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SecretariatList.java

package com.search;

import android.app.ListActivity;

import android.content.Intent;

import android.database.Cursor;

import android.database.sqlite.SQLiteDatabase;
import android.os.Bundle;

import android.view.View;

import android.widget.ArrayAdapter;

import android.widget.EditText;

import android.widget.ListAdapter;

import android.widget.ListView;

import android.widget.SimpleCursorAdapter;

import com.dijkstra.DatabaseHelper;
import com.ece.R;

public class SecretariatList extends ListActivity {

protected EditText searchText, test;
protected SQLiteDatabase db;
protected Cursor cursor, cursorl;
protected ListAdapter adapter;
String[] result;

boolean isSearched = false;

int[] id = new int[15];

public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

setContentView(R.layout.main_secretariat_search);

searchText = (EditText) findViewByld(R.id.searchText);

db = (new DatabaseHelper(this)).getWritableDatabase();

getData();

setListAdapter(new ArrayAdapter<String>(this,
android.R.layout.test_list_item, result));

¥

public void onListltemClick(ListView parent, View view, int position, long id1) {
Intent intent = new Intent(this, SecretariatDetails.class);
if (isSearched) {
Cursor cursor = (Cursor) adapter.getltem(position);
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intent.putExtra("INFO1_ID",
cursor.getint(cursor.getColumnindex("_id™)));

}else {
intent.putExtra("INFO1_ID", id[position]);
¥

startActivity(intent);
}

public void search(View view) {
/]| is the concatenation operation in SQL.ite
isSearched = true;
cursor = db.rawQuery("SELECT _id, name, floor FROM Secretariatinfo
WHERE name || '" || floor LIKE ?", new String[] { "%"
+ searchText.getText().toString() + "%" });
startManagingCursor(cursor);
adapter = new SimpleCursorAdapter(this, R.layout.prof_list, cursor, new
String[] { "name", "floor" }, new int[] { R.id.firstName, R.id.floorN });
setListAdapter(adapter);
}

public String[] getData() {
// TODO Auto-generated method stub
String[] columns = new String[] { " _id", "name", "floor" };
Cursor ¢ = db.query("Secretariatinfo”, columns, null, null, null, null, null);

/I Initialise the result variable
startManagingCursor(c);
result = new String[c.getCount()];

int name = c.getColumnindex(""name");

int floor = c.getColumnindex("floor");

int counter = 0;

for (c.moveToFirst(); Ic.isAfterLast(); c.moveToNext()) {
result[counter] = c.getString(name) + "\n" + c.getString(floor) + "\n";
id[counter] = c.getInt(c.getColumnindex("_id"));

counter++;

}
return result;

}

@Override

protected void onStop() {
db.close();
super.onStop();
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SecretariatDetails.java

package com.search;

import java.util. ArrayList;
import java.util.List;

import android.app.ListActivity;
import android.content.Intent;

import android.database.Cursor;
import android.database.sqlite.SQLiteDatabase;
import android.net.Urti;

import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;
import android.widget. ArrayAdapter;
import android.widget.ListView;
import android.widget. TextView;

import com.data.Maplntent;

import com.data.PassValues;

import com.data.PointsFloor;

import com.dijkstra.DatabaseHelper;
import com.ece.R;

public class SecretariatDetails extends ListActivity {

protected TextView profNameText;
protected TextView titleText;
protected List<PassValues> actions;
protected List<PointsFloor> positions;
protected PassValuesAdapter adapter;
protected int profld;

protected int positionX;

protected int positionY;

protected int positionZ;

protected Intent i = null,

protected String name;
SQLiteDatabase db;

@Override

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

profld = getintent().getIintExtra("INFO1_ID", 0);
db = (new DatabaseHelper(this)).getWritableDatabase();
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Cursor cursor = db.rawQuery("SELECT _id, name, floor, z, X, y, phonel,
phone2, fax, email FROM Secretariatinfo WHERE _id = ?", new String[] { "
+ profld });
startManagingCursor(cursor);
if (cursor.getCount() == 1) {
cursor.moveToFirst();

profNameText = (TextView) findViewByld(R.id.profName);
profNameText.setText(cursor.getString(cursor.getColumnindex(""name")));

titleText = (TextView) findViewByld(R.id.floorNum);
titleText.setText(cursor.getString(cursor.getColumnindex(“floor™)));

actions = new ArrayList<PassValues>();
positions = new ArrayList<PointsFloor>();

String officePhonel =
cursor.getString(cursor.getColumnindex(“"phonel™));
if (officePhonel !=null) {
actions.add(new PassValues("Call office 1", officePhonel,
PassValues. ACTION_CALL));

}

String officePhone2 =
cursor.getString(cursor.getColumnindex(*phone2™));
if (officePhone2 !=null) {
actions.add(new PassValues("Call office 2", officePhone2,
PassValues. ACTION_CALL));

k
String fax = cursor.getString(cursor.getColumnindex(“fax"));
if (fax = null) {

actions.add(new PassValues("Fax", officePhone2,
PassValues. ACTION_CALL));

}

String email = cursor.getString(cursor.getColumnindex("email™));
if (email !'=null) {
actions.add(new PassValues("Email", email,
PassValues. ACTION_EMAIL));

}

positionX = cursor.getint(cursor.getColumnindex(*x™));

positionY = cursor.getint(cursor.getColumnindex(*'y"));

positionZ = cursor.getint(cursor.getColumnindex("z"));

actions.add(new PassValues("Find Position on the Map", null,
PassValues. ACTION_MAP));

name = cursor.getString(cursor.getColumnindex(*'name"));
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¥

adapter = new PassValuesAdapter();
setListAdapter(adapter);

}

public void onListltemClick(ListView parent, View view, int position, long id) {
PassValues action = actions.get(position);
Intent intent;
switch (action.getType()) {

case PassValues. ACTION_CALL.:
Uri callUri = Uri.parse("tel:" + action.getData());
intent = new Intent(Intent. ACTION_CALL, callUri);
startActivity(intent);
break;

case PassValues. ACTION_EMAIL.:
intent = new Intent(android.content.Intent ACTION_SEND);
intent.setType("plain/text");
intent.putExtra(android.content.Intent. EXTRA_EMAIL, new String[]
{ action.getData() });
startActivity(intent);
break;

case PassValues. ACTION_MAP:

startActivity(Maplntent. DrawPoints(this.getApplicationContext(),
positionX, positionY, positionZ, name));

break;
}
}
class PassValuesAdapter extends ArrayAdapter<PassValues> {
PassValuesAdapter() {
super(SecretariatDetails.this, R.layout.passvalues_list, actions);
}
@Override

public View getView(int position, View convertView, ViewGroup parent) {
PassValues action = actions.get(position);
LayoutInflater inflater = getLayoutinflater();
View view = inflater.inflate(R.layout.passvalues_list, parent, false);
TextView label = (TextView) view.findViewByld(R.id.label);
label.setText(action.getLabel());
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TextView data = (TextView) view.findViewByld(R.id.data);
data.setText(action.getData());
return view;

ks

public void onBackPressed() {
startActivity(new Intent("com.ece.POI™));
finish();
return;

AmfitheatreL ist.java

package com.databaselist;

import android.app. ListActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget. Toast;

import com.data.MaplIntent;
public class AmfitheatreList extends ListActivity {
String classes[] = { "Amf1", "Amf2", "Amf3", "Amf4", "Amf5" },

@Override
protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setListAdapter(new ArrayAdapter<String>(AmfitheatreList.this,
android.R.layout.simple_list_item_1, classes));
Toast toast = Toast.makeText(this, "All Amfitheatres are on the Floor O -
Ground.", 8000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

¥

@Override
protected void onListltemClick(ListView I, View v, int position, long id) {

224



/l TODO Auto-generated method stub
super.onListlitemClick(l, v, position, id);

if (position ==0) {
startActivity(MapIntent. DrawPoints(this.getApplicationContext(),
1090, 820, 0, "Amf1"));

} else if (position == 1) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
744, 740, 0, "Amf2"));

} else if (position == 2) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
709, 740, 0, "Amf3");

} else if (position == 3) {
startActivity(MapIntent. DrawPoints(this.getApplicationContext(),
709, 657, 0, "Amf4"));

}else {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),

744, 657, 0, "Amf5"));
¥
¥
public void onBackPressed() {
startActivity(new Intent(com.ece.POI"));

finish();
return;

ClassRoomsL ist.java

package com.databaselist;

import android.app. ListActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget. Toast;

import com.data.MaplIntent;
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public class ClassRoomsL.ist extends ListActivity {

String classes[] = { "Classroom A.0.16-001", "Classroom A.0.15-002", "Classroom

A.0.14-003", "Classroom A.0.13-004", "Classroom A.0.12-005",
"Classroom A.0.11-006", "Classroom A.0.10-007", "Classroom
B.0.1-013", "Classroom B.0.2-012", "Classroom B.0.3-0011", "Classroom B.0.4-010",
"Classroom B.0.5-009", "Classroom B.0.6-008" };

@Override
protected void onCreate(Bundle savedInstanceState) {
/l TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setListAdapter(new ArrayAdapter<String>(ClassRoomsL.ist.this,
android.R.layout.simple_list_item_1, classes));
Toast toast = Toast.makeText(this, "All Classrooms are on the Floor O -
Ground", 5000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

}

@Override

protected void onListltemClick(ListView I, View v, int position, long id) {
/l TODO Auto-generated method stub
super.onListltemClick(l, v, position, id);

if (position ==0) {

startActivity(MapIntent. DrawPoints(this.getApplicationContext(),

1032, 476, 0, "Classroom"));

} else if (position == 1) {

startActivity(MapIntent. DrawPoints(this.getApplicationContext(),

1032, 442, 0, "Classroom™));

} else if (position == 2) {

startActivity(MapIntent. DrawPoints(this.getApplicationContext(),

1032, 348, 0, "Classroom"));

} else if (position == 3) {

startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),

1032, 255, 0, "Classroom™));

} else if (position == 4) {

startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),

1032, 160, 0, "Classroom"));

} else if (position ==5) {

startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),

992, 255, 0, "Classroom"));

} else if (position == 6) {

226



startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
992, 442, 0, "Classroom™));

} else if (position == 7) {
startActivity(MapIntent. DrawPoints(this.getApplicationContext(),
379, 435, 0, "Classroom™));

} else if (position == 8) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
379, 400, 0, "Classroom™));

} else if (position == 9) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
379, 246, 0, "Classroom™));

} else if (position == 10) {
startActivity(MapIntent. DrawPoints(this.getApplicationContext(),
379, 213, 0, "Classroom™));

} else if (position == 11) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
409, 264, 0, "Classroom"));

}else {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),

409, 382, 0, "Classroom"));

k
¥

public void onBackPressed() {
startActivity(new Intent("com.ece.POI"));
finish();
return;

ElevatorList.java

package com.databaselist;

import android.app.ListActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.widget.ArrayAdapter;
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import android.widget.ListView;
import android.widget. Toast;

import com.data.MaplIntent;
public class ElevatorList extends ListActivity {
String classes[] = { "0 Floor - Ground", "1st Floor", "2nd Floor", "3rd Floor" };

@Override
protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setListAdapter(new ArrayAdapter<String>(ElevatorList.this,
android.R.layout.simple_list_item_1, classes));
Toast toast = Toast.makeText(this, "Select Floor to see all Elevators™, 5000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

}

@Override
protected void onListltemClick(ListView I, View v, int position, long id) {
/l TODO Auto-generated method stub
super.onListlitemClick(l, v, position, id);
startActivity(MapIntent.DrawPoints(this.getApplicationContext(), 460, 543,
position, "Elevator"));

public void onBackPressed() {
startActivity(new Intent("com.ece.POI"));
finish();
return;

LabsL ist.java

package com.databaselist;

import android.app.ListActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget. Toast;
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import com.data.Maplntent;
public class LabsList extends ListActivity {

String classes[] = { "Mobile and Personal Communications Lab - B.2.2",

"Electronics Lab B.1.1", "Microelectronics Lab B.1.4",

"Computer Networks Lab - B.2.1", "Network Management —
Intelligent Networks Lab B.3.20", "PC LAB A.1.13-1", "PC LAB A.1.12-2", "PC LAB
A.1.11-3",

"PC LAB A.1.11-4", "LAB Shmmy A.1.9-5", "LAB Shmmy A.2.9-
10", "Lab - B.2.4", "Lab B.2.19", "Lab B.2.20", "Lab - B.3.1", "Lab - B.3.2",

"Lab - B.3.3","Lab-B.3.4" };

@Override
protected void onCreate(Bundle savedInstanceState) {
/l TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setListAdapter(new ArrayAdapter<String>(LabsList.this,
android.R.layout.test_list_item, classes));
Toast toast = Toast.makeText(this, "Select Lab to show the position on the
map", 10000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

}

@Override

protected void onListltemClick(ListView I, View v, int position, long id) {
/l TODO Auto-generated method stub
super.onListlitemClick(l, v, position, id);

if (position ==0) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
425, 335, 2, "Mobile and Personal Communications Lab - B.2.2™));

} else if (position == 1) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
425, 428, 1, "Electronics Lab B.1.1"));

} else if (position == 2) {
startActivity(MaplIntent.DrawPoints(this.getApplicationContext(),
425, 220, 1, "Microelectronics Lab B.1.4"));

} else if (position == 3) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
425, 428, 2, "Computer Networks Lab B.2.1"));

} else if (position == 4) {

startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
425, 831, 3, "Network Management — Intelligent Networks Lab B.3.20"));
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} else if (position ==5) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
1032, 476, 1, "PC LAB A.1.13-1"));

} else if (position == 6) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
1032, 442, 1, "PC LAB A.1.12-2"));

} else if (position == 7) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
1032, 348, 1, "PC LAB A.1.11-3"));

} else if (position == 8) {
startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
1032, 255, 1, "PC LAB A.1.11-4"));

} else if (position == 9) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
1032, 160, 1, "LAB Shmmy A.1.9-5"));

} else if (position == 10) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
1032, 476, 2, "LAB Shmmy A.2.9-10"));

} else if (position == 11) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
425, 220, 2, "Lab - B.2.4"));

} else if (position == 12) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
425, 879, 2, "Lab - B.2.19"));

} else if (position == 13) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
425, 831, 2, "Lab - B.2.20"));

} else if (position == 14) {
startActivity(MaplIntent. DrawPoints(this.getApplicationContext(),
425, 428, 3, "Lab - B.3.1"));

} else if (position == 15) {
startActivity(MapIntent. DrawPoints(this.getApplicationContext(),
425, 335, 3, "Lab - B.3.2"));

} else if (position == 16) {

startActivity(MaplIntent.DrawPoints(this.getApplicationContext(),
425, 313, 3, "Lab - B.3.3"));

}else {
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startActivity(MapIntent.DrawPoints(this.getApplicationContext(),
425, 220, 3, "Lab - B.3.4"));

ki
k

public void onBackPressed() {
startActivity(new Intent("com.ece.POI"));
finish();
return;

SafetyExitL ist.java

package com.databaselist;

import android.app. ListActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget. Toast;

import com.data.MaplIntent;
public class SafetyExitList extends ListActivity {
String classes[] = { "0 Floor - Ground", "1st Floor", “2nd Floor", "3rd Floor" };

@Override
protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setListAdapter(new ArrayAdapter<String>(SafetyExitList.this,
android.R.layout.simple_list_item_1, classes));
Toast toast = Toast.makeText(this, "Select Floor to see all Safety Exits",
5000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

¥

@Override
protected void onListltemClick(ListView I, View v, int position, long id) {
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/l TODO Auto-generated method stub
super.onListltemClick(l, v, position, id);
startActivity(MapIntent. DrawPoints(this.getApplicationContext(), 438, 150,
position, "Safety Exit"));
}

public void onBackPressed() {
startActivity(new Intent("com.ece.POI"));
finish();
return;

StairsL ist.java

package com.databaselist;

import android.app. ListActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget. Toast;

import com.data.MaplIntent;
public class StairsList extends ListActivity {
String classes[] = { "0 Floor - Ground", "1st Floor", “2nd Floor", "3rd Floor" };

@Override

protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setListAdapter(new ArrayAdapter<String>(StairsList.this,

android.R.layout.simple_list_item_1, classes));

Toast toast = Toast.makeText(this, "Select Floor to see all Stairs", 5000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

¥

@Override
protected void onListltemClick(ListView I, View v, int position, long id) {
// TODO Auto-generated method stub

232



super.onListltemClick(l, v, position, id);
startActivity(Maplntent.DrawPoints(this.getApplicationContext(), 423, 543,
position, "Stairs"));

¥

public void onBackPressed() {
startActivity(new Intent("com.ece.POI"));

finish();
return;
}
}
W(ClL.ist.java

package com.databaselist;

import android.app. ListActivity;
import android.content.Intent;

import android.os.Bundle;

import android.view.Gravity;

import android.view.View;

import android.widget.ArrayAdapter;
import android.widget.ListView;
import android.widget. Toast;

import com.data.MaplIntent;
public class WCList extends ListActivity {
String classes[] = { "0 Floor - Ground", "1st Floor", “2nd Floor", "3rd Floor" };

@Override

protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setListAdapter(new ArrayAdapter<String>(WCList.this,

android.R.layout.simple_list_item_1, classes));

Toast toast = Toast.makeText(this, "Select Floor to see all WC", 5000);
toast.setGravity(Gravity.BOTTOM, 0, 0);
toast.show();

¥

@Override
protected void onListltemClick(ListView I, View v, int position, long id) {
// TODO Auto-generated method stub
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super.onListltemClick(l, v, position, id);

startActivity(MapIntent. DrawPoints(this.getApplicationContext(), 428, 622,
position, "WC"));
}

public void onBackPressed() {
startActivity(new Intent("com.ece.POI"));
finish();
return;
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