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Evyopiotieg

Oa MBera apykd va guyoploTom tov emiPAénmv kadnynm k. EvBopio AAénn yio v
vrootPiEn kot v Kabodnynon Kad’ OAn tn S1dpKELD ALTHG TNG SMAMUATIKNG Epyaciag. Emiong
Ba NBera va gvyapleTHo® OGOV GLVEBAANY GTN SOKIU| TNG EPAPLOYNG Yo T oTNPIEN KoL TV

apeom avtomdKplot ToG.

Avamruén Native Android epappuoynig pe Image Labelling



Metamntuylokn AtatpLpn Mrmakag Xpnotog

[Iepreyopeva
L oYV N 1 11 TP 5
AADSIIACT ...t 5
BUOOYYT] ettt s ettt r e h e s st ne e r e nne s 6
1. Kepdrorwo: Kivntd Aépmvo — Aettovpyikd oOGTNHO ANAIONd .....ouveveeiiriiriirierieeeeeeeeeee e 6
L1 KIVITO TNAEQEVO c.eveeeiiieiieeeiee ettt esteesiee e st e steesseeeesabeesbeeesateessbeessaseesabaesnseeesnsesensseesssessnseeesseenn 6
1.2 A€1tovpy1kd GUGTAMO ANATOIO ......eiiiriirtiriiieieie ettt sttt et be b e naan 7
2. Keopdiowo: ZoAnym anoithoenv, Epyoieia, [IpotokoAlo AVATTUENG TNG EPUPHOYIG.cwveereereereanne 8
2.1 ZOMANYT] OTLOLTIIOEMV weenvirveenrenrinueeserseetesseeseessesseessessesasessesseessesseessensesasessesseensessesmeensesasensessesnsessesseeas 8
3. Epyolelo avamtuéng g QAPUOYNG KOL BUBAODTIIEG cuververeeerirrieieniinitestesieeee sttt sre e 9
3.1 ANAIOI STUOIO. ... 9
3.2 FIIEDASE ... 10
4. KEQOAOIO: H EQOPLLOYI cveeueetiriieieiteeieste ettt st ettt et sb et sbe et s bt e s bt st e st e sbe et e sbeemeenbesaeensenneeanes 11
4.1  Aemo@n pNOTN (USEE INTEITACE)......coiieiieieeeieee ettt 11
4.2 ZYEOLOOT] EQOUPLLOYTIG -+eeuveerreerueerurerreenseesseesseesusesseaseesseesseesseesaseeseesseesseesasesmsesseenseesseesnessnsesnsenn 12
4.3 MaANITESE FIlE ..o s 13
A4 Gradle FIlES......oo s 14
A5 MAIN ACHVITY ettt sttt b bbbt e b et et e st ebesaenbenaens 14
4.6 10gin and register QCHIVITIES ......c.ecieierierieiere ettt e e ae st sa e sesseensesseennes 25
5. ZopumePaopaTo — MEAAOVTUKEG EMEKTUOELS ... eerueerureereateasteesueesutesteebeebeesseesseesaeesseesseesseesseesanenas 30
BUPBALOYPIPLOL ...ttt ettt b e b e s bt e sat e et e et e e s bt e sheesateeabe e bt e be e bt e eaeeeateearean 31

Avamruén Native Android epappuoynig pe Image Labelling



Metamntuylokn AtatpLpn Mrmakag Xpnotog

MepiAnyn

H petamtuyokn epyocio avamtoydnke oto mAaiclo TOL HETOMTLUYLONKOD TPOYPELUATOC
«IIponyuéva Zvotuata [TAnpoeopwkne» tov tpqpotog [MAnpogopikng tov IMovemotueiov
[Meparmdg. O otdK0G TG dratpiPnig elvar va dnpovpynioet po epoppoyn native android n omoia Oa.
a&lomotei o ML Kit tng Firebase kot 6a kdver image labelling avaAbovtog to aviikeipeva mov
VITAPYOLY HECO GTNV EIKOVOL.

O ypniotng eyypaeetol oty gpoppoyn divovtag mail kot kwdikd. o umopel vo Pydret
POTOYPUPIEC HECH TNG EPOPUOYNG OAAGL KOl VO, XPTCLUOTOMGEL EIKOVEG OV €)EL TPOPNEEL GTO
TopeLOOV Kol glvar amodnKeLIEVES 0TI GLOKELT TOV. XT1 cLVEKELo amofnkeveton online éva
HovtéAo yio tov ypnotn pe to labels mov sppavifovror pe peyaddtepn cvuyvommra. Tavtoypova
amofnkevetar kot to geolocation, to omoio oe cvvdvacud pe ta labels kot Tic €woOVEC
amobnkevovtar oe cloud. Xpriowonowdvtag 6Ao avtd o, oTotKEior dnuovpyodue markers oto
xGpTn pe Ta o «ddonuoy labels avé meploym.

H gpappoyn avartdydnke oe Android Studio pe ypnon tng Firebase (Google, Firebase,
n.d.).

Abstract

This project is a post graduate dissertation of the MSc Advanced Information Systems of
the department of Informatics of the University of Piraeus. The purpose of this project is to create
a native android application that will use Firebase’s ML Kit for image labelling on pictures.

The user registers on the application giving email and password. After that he will be able
to take pictures through the application or use pictures he has already stored on his device. An
online model is saved online for each user with the labels that appear more often. On the same
time the geolocation, among with the labels and the pictures, are all stored on cloud. Using this
data, we create markers on the map with the most famous labels of the area.

The project was developed with the use of Android Studio and Firebase.

Avamruén Native Android epappuoynig pe Image Labelling
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Eloaywyn

H e&éMEn g teyvoroyiog yivetat pe ToAD yopyovg puOuote ta televtaio ypovia. Zovue
TNV EMOYN TNG TANPOPOPIG KoL TNG TOYVTNTOG OTOV TPAYHATA To 0ol Og PavTalopacTay OTt
Umopel va ypNoLOTOLOVUE oG efvat T amopaitnTa.

H avéntoén tov “éEuvmvev”’ tiepdvov (smartphones), ta onoio ypnoponotodue 6Aot
Hog, £pepe otNV TOEMN TOL KAOE avOp®TOL £va OPNTO LTOAOYIGTY| APKETH YPIYOPO KOl TO
“covd” amd évo KAOGGIKO voAoylot. Ektog amd ) ypfion o¢ thAlpmvo, to smartphones
UTOPOVV VO GLVOEOVTOL GTO JLOIKTLO Kol amd eKEl vaL £Y0vV TPOSPOOT G AUETPTTEC TANPOPOPIES
OAAG Kot VoL aAANAETIOPOVV e GAAES GLOKEVEG IOV PBpicKoVTal 6TO S1adiKTLO.

Kobnhg n teyvoroyia eEghiceton paivetan mwg vdpyel avdykn yio mo eEATOMKEVUEVES
vnpecieg ot omoieg Ba fonBovv 10 Yprot va Ppicket mo edkoAia avtd Tov {NTd Ko ToL ToPalEt.
O o16Y0¢ TG TOPOoHG UG SIMAMUATIKNG EpYaciog ivat va dnuovpynoet v epapuoyn PlexCam n
omoio Ba ypnowomnotel poToypapiec and avrikeipeva mwov Exovv Tpafncel 10 evVIPEPOV TOL
YPNOoTN va ta avayvopilel Ko otn cuvéyela va to tomobetel mhvo og Eva xaptn. Tavtoypova Oa
dnuovpyeiton Ko Eva Tpo@id ypNo to omoio Ba epumAovTileTon SLVAUIKA OO TIG POTOYPUPIES
mov Ba wpootibevtar ot Pdon.

1. Kepdroro: Kivntd miépmvo — Agttovpyikd ovotnuoe Android

1.1Kwnté Aépwvo

To Kiyntd TAEP®VO MTOV ATOTEAEGHO TG OVAYKNG Yo KOAVTEPN emkowvavia. Metd Tov
B’ Toykéowo IloAepo moArol mpoomadncov vo To KATOOKELAGOLY OvemITVYX®S. To 1973 o
doxtmp Maptv Kodrep tng Motorola ypnoyonoince npdtog to MotorolaDynaTAC. Mg Bapoc
900 ypappdplo kot vVyog 25 ekatootd, to Dynatac Mtav to mpodto Kvntd TMAEP®VO TTOL
KOTOOKELAGTNKE TOTE Kot yperdotnkay 10 ypdvia yio va Byet otnv mapaywyn.

Me ™V KOTOGKEVT TOL TPMOTOV CVTOUOTOTOMUEVOL OIKTHOL KIVNTNG TNAEQOVING OTIg
apyés g dekoetiog Tov 80 otn Zkavdwvafio dvoige o SpOUOG Yo TV AVATTLEN TOV KIVITOV
MAEPOVOV Lalikd. O1 GLGKEVEG APYLGOV VO YIVOVTOL LUKPOTEPES Y10. VO LTTOPOVV VO, LETOPEPOVTOL
EVKOAOTEPA EVD TOPAAANAA Apyloay Vo VTTOGTNPILoVV Kot GAAEG VIINPEGIEG OTTMG TNV OITOGTOAY|
ypamtmv unvopdtomv (SMS) kat apydtepa T AYn @OTOYPOPLOV. LTI GUVEKELQ, LE TN GLVOIEST
TOVG UE TO OLOVKTIO KOL TNV EVOMUAT®ON TO OAOKANPOUEVEOV AEITOVPYIK®OV GLGTNUATOV,
petoTpannKay o€ “E&vmva” TNAEPVA.

ZNUepa TOL KIVNTA UTopodV Vo KAVOUV GYedOV 0,TL KAVEL VUG NAEKTPOVIKOG VITOAOYIGTIG
EVD TO MAEOVEKTNUO TOLG €ival OTL UTOPOVE VAL T YPNCLULOTOMGOLVUE omovdnTote. ‘Exovpe
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npocPaon ota mail pag, uropodue va Thonynbodue mavtod pe ) xpnomn gps, va avalntoovue
TV amdvInon oty OO amopiot UG, Vo GAANAETIOPACOVUE e GAALEC CLOKEVEG TOL Eival
ovvoedeUEVEG 6TO dladikTvo pLOUilovTag akdpa Kot ™ Beprokpacio TOL GMITIOD HOC.

1.2 Agrtovpyikd cvotiua Android

To Android, mapovoidotke to NoéuBpto tov 2007 kot givotl To 1o
OLOEOOUEVO AEITOVPYIKO GUGTNHA Yo EEVTVa TNAEP®VA. AvartHyOnke amd
t Google ka1 v Open Handset Alliance. Eivat eva “avotytd™ Aettovpyikd
ANDOID ocvotuo (OPen SOUrce) Tov EMTPENEL GTOVG KOTACKEVOOTEG AOYIGUIKOD Vo,
Eikéva 1 Android GLVOETOVY KMOKA LLE TN XPNOT THG YADGGOG TPOYPUUUATIGHOD Java.
Xpnowonotel o Tpomomompévn  €k600T  TOL  TVPNVO.  TOV
Aertovpykov LinuxX o omoiog eivar ovpPfotdg pe pio PEYAAN TOIKIAIG,  OPYITEKTOVIKMDV
enekepyootov. [Iave amd tov mupiva Linux é&yovpe 11c Pacikéc Piiodnkeg Tov cvoTHraToC,
Biprodnkeg ypapikav, cvotiuate Pacewv kot dAla. Ot BiAodnkeg avtég dovAevovy GTOV
mopnva Tov Linux ywo va givan duvarr n vioroinon tov Adroid Runtime to omoio amotelel to
Bactkd UNYovIGUO Yo TV EKTEAECT] EPOPULOYDV TOV OVOTTUGOVIOL Yo TO TEPPAALOV TOV
Android. TIepthopfaver v ewovikr pnyxavy Dalvik Virtual Machine mov depunvevet Tig
gpappoyég Android odra kot Tig Pacikég BipAtodnkeg g Java yio v avamtoén epapuoydv. X
ovvéyelo, pe Paon o Android Runtime to emdpevo eminedo sivar to Application Framework to
07010 TPOCPEPEL GTOV TPOYPOUUOTIOTH SVVOTOTNTES GYETIKES LLE TO GVGTNLA KOl TN GVoKeLT. To
tehevtaio eninedo givarl awtd Tov Ppickovtar ot epapproyéc tov Android.

‘ Applications

[ Home | [ Diater } (susm-r.ns] { M J [ Brows er ] ( Camera ] [ Alarm J [Ca!m:my]
[ :amm] v:mou:]| Emall ] [c;:mou :,"::: ] [ Alburs ] [ Clock J [ 1

| Application Framework

|
( Notficaton
[ Activity Manager J Window Manager J [ Cartent Providers ] [ View System J [ obfcation ]
\

Manage:

[ Package Manager ] | Trlr;'«envh!anagrr] [F{no.':r Manager ] [ Location Manager ] [ XMPP Service ]
)
|

Libraries

[ Surface Manager ] L Media Framework J [ SCLtte ]

[ OpenGLIES ] [ FreeType ] [ LitWebCore ]

C = JC = J( =]

Linux Kernel

[ Bluetooth Driver ] [ Flash Marmery ] [a‘-m(mcmw.:]

Ditver

= Power
[ USB Driver ] [ Keypad Driver ] [ Wi Driver ] [ Audio Drivers ] [ Management ]

Eikéva 2 Android layers
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[Tépa. amo To sSmartphones to Android ypnowonoteiton og tablet, tnieopdoeic (Android
TV), poAdya xepog (Android Wear) kot avtokivnta (Android Auto).

2. Kepdhoro: ZOAANy1 anotcemv, Epyoieio, [lpotdkorrla Avantuoéng g
EQOPUOYNG

2.1 Y0AAy" anoutnoemv

Yxomdg TG EQUPUOYNG €lvor va KAvel ovayvoplon ewkovac kot image labelling
(Google, ML Kit Image Labelling, 2020) otic potoypagpieg tov ypfot, &ite oe Véeg
QOTOYPOQiES eite oe amobnkevpéveg ot cLoKeLT, kal va., arodnkedel to geolocation. H
PO POTOYPOUPLOV KO 1) TPOGONKT ETIKETOV GE AVTEG EIVOL 0L CTULAVTIKY dPAGTNPLOTNTA
Yoo o TAN0mpo EPApPUOYDV, OTMG TO KOWMOVIKE OKTLO, EQOPLOYES TIGTOTOINOTG
ToTOTNTOG Ko olopdAgtag xopwv. (Polonio, Tavella, Zanella, & Bujari, 2018) Q¢ ektobdtov,
10 image labelling £yl kevipioet To evdlaPEP®V TOV gpeuvNT®OV TaryKoopimg. (Kontogianni
& Alepis, 2019) (Li, 2020) X ovvéyeia Ba amobnkeveton online éva povtélo Eexymplotd yio
ToV kGOe ypnom pe ta labels wov eppaviCovrar cuyvotepa poli pe Evo T0606TO GLYVOTNTOG.
OAa avtd Bo amodnkedovtar oto cloud g Firebase. Me Baon to geolocation Oa yivetal
opadomoinon twv idwwv labels ®ote va gpeoaviCovior oe éva yaptn markers (Google,
Developers, n.d.) pe ta wo “dudonua” labels tng meploync.

H ypion ootoypoeidv kot 1n TpocoHNKn ETIKETOVOE 0LTEG €ivol 0L GNUOVTIKY
dpaCTNPLOTNTA Y10, Lo TANODPA EQAPLOYADV, OTWS TA KOWVMOVIKA SIKTUO

Yvvoyilovtog BéAovpe ta €ENG:

e O ypnotg va kavel login/register otnv epapuoyn

e Anwwovpyio authentication system

e [IpocPoom ota apyeio. Tov YPNOTN HE TO KATAAANAO Permission amd avtov
®ote vo kbvovpe populate dolec tic potoypapicc Tov kat va. tpafnéovue TIc
terevtaieg Pdost nuepounviog pe oKomo va pog 0wBovv To avTIKEILEVA TOL
Bpédnkav oe avtéc.

e  Me KatdAAAeg TPOoypapUaTIoTIKEG HeBdOoVE Ba mpémel va eumiovtilovron
dvvaptkd moAAd media yio Tov Kabe yxpnot.

e Oa mpémel va yivel KOTAAANAN vAoToinon Kanowg étoung Paong ko cloud
(MOOTE VO KATUGTEL OLVATH 1| GOGTA OULAOOTOUNUEVT] ATOONKEVGT TOL EKAGTOTE
ypno Paoet tov user id. ITy.Oa npénet vo, amodnkedetar cuvéyeto to location
oV ¥pNotn 01011 Ba ypelaotel o€ TOALEC LEBOSOVG HEGH BTNV EQAPLOYT OTTWG

Avamruén Native Android epappuoynig pe Image Labelling
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vo. Badhovpe markers 6to xaptn Kot vo EPOLLE TV £KAOTOTE TOTOBEGTIN TOV
xPMOTN.

e Oa 7mpémel va ONUIOVPYNOOVUE KOTAAANAO intent pe ta omottovpeva
Permissions ote vo. avoiyovue TV KAUEPO TOV TNAEQ®VOL, Vo, Tpafdue
QOTOYPAPio Kot VoL TV amrofnNKeDOLE GTN GUOKEVT KOl KOT  EMEKTOCT GTO
cloud

e Méoa oty epapuoyn mpénet va vadpyel fragment (Google, Map Fragment,
n.d.) pe to yépn yia va epgaviCovrar ta markers avé meploym.

I'o va Aertovpynoovy Oro avtd 0 xpnotng mpénet va. £xel cvokevr] Android pe Google
Services pe chvoeon 6To JadIKTLO Kot Vo SMGEL TOL KATAAAN AL PErmissions.

3. Epyaieio avamtuéng e epapproyng kot BiAtodrkec

3.1 Android Studio

To Android Studio eivor évo  OAOKANPOUEVO  TPOYPOUUATIOTIKO
nepifariov (IDE) yioa avantoén epoppoyov oty miateoppoe Android.
Avaxowmnbnke o Mdawo tov 2013 and ) Google. Eivar Baocicpévo oto
Loyiopko tng JetBrains’ IntelliJ IDEA kot avtikatéotoe to Eclipse Android
Development Tools (ADT) wg 1o kdpro IDE g Google yio thv avantuén

EQUPLOYDV.

[Mapéxer évav editor o omoiog eugaviler 10 7epleydUevo mov dnuiovpyel o
TPOYPOULUUATIGTIS Y10 TNV EPAPLOYT TOL OT®G ol atvOTOV KOt GTT GUOKELT).
‘Exet editor yia tig yAddooeg Java kot XML, étoipeg Pipiodnkeg kddika, to
ovotnuo Gradle g Google ya ypnon eéotepikdv BiPAodnkdv kol £vo TPOGOUOI®TH
GLGKELNG Y10 OOKIUEG TNG EQUPLLOYTNG.

Eikéva 2 Android

Avamruén Native Android epappuoynig pe Image Labelling
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3.2Firebase

To Firebase sivai éva kit avémtuéng Aoyiopkod (SDK) mov Eekivinoe 1o
2012 kou amoktOnke 1o 2014 wg Adon ya tov mpoypappaticpd back-end
(Tram, 2019). O1 vanpecieg OV ¥PNGIUOTOONKAY GTHV EQEOPLOYT LOG Eival
ot Kbt

Firebase

Eikova 3 Firebase

Authentication (Google, Firebase Authentication, n.d.)

Ot ep1oc0TEPES EPAPLOYES TPETEL VAL YVOPILOVV Kot va. eTPERatdVOLY TNV TOVTOTNTO TOV
yprot. ['vopilovtag v tawtdmta avty, kabictatar duvaty 1 pe aceirelo amodnKevon
TV dedopévav tov ypiot oto cloud étol dote va mopéyetar 1 i1 EATOUIKEVIEV
EUTELPIOL GTOV YPNOTN OO OTOLOONTOTE GVOKELT] Kot oV cLVOEDEL.

e Realtime Database

To Firebase Realtime Database anotelel pia amodnkevpévn oto cloud Baon dedopévov.
Ta dedopéva amobnkevovrar oe popery JSSON kot cuyypovifovtar o€ Tpaypatikd xpovo
Yo ToV KABe cLVOEIEUEVO YPNOTY. AVTO €Yl OG AMOTELEG LN O KAOE Yp1ioTNG VO
Aoppével oTOHOTA EVILEPDGELS LE TOL VEOTEPD OEGOUEVAL.

e Storage

To Firebase Storage vrootnpilel v anobnkevon vikov, 6nmg Bivieo, NX0g Kot EIKOVEG,
mov &yl OnpovpynBel amd tov ypnotn g epapproyns. To «avéPacon kot To
«kotéfacpron TV apyeiomv yivetal pe amdOAVTN 0GPAAELN, OACYETOG LE TV TOLOTNTA
OVVOESTC GTO O1AOTKTVO.

e ML Kit

To ML Kit etvon £va chotnuo punyavikng ekpadnong ywo tpoypappotiotég e Google.
To ML Kit 6100€tet po mowkihio SuvaToTHTOV, OTMG OVOYVMOPLoT KEWWEVOD, 1 aviyvevon
TPOGOTMV, 1) AVOYVAOPLOT) OVTIKEILEVOV KOl 1] TOPOYMOYT ETIKETMV Y10 QT AVTN TN
ottyun etvon daBéoiun yia mpoypoppotiotés i0S 11 Android. To API pmopet va
ypnoponomBel tood on-device 660 kar oto cloud. (Jethwa, 2018)

Avamruén Native Android epappuoynig pe Image Labelling
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| ML Kit

<®) vision Eh Natural Language
el | et mage i /| Language
==—| | recognition labeling m ‘7 J ldengtiﬁgation
[y | Object —
=] ‘ Barcode " ; =
I | 3 | detection
| 2cDnng * ] andtracking SmactReply
— =
~ = Zact:e 4 z 6 On-device
i etection Translation

Ewova 4 Aettoupyieg tou ML Kit (ML Kit, 2020)
4. Kepdioro: H epappoyn

Me 1 ¥pnom TOV TPOUVIPEPOUEVMY TEXVOLOYIDV, aVATTOYONKE oL EQAPUOYT HECH TNG
omol0g 0 EKACTOTE YPNOTNG UTOPEL Vo KAVEL EYYPOOY] , VO EIGEADEL OTNV €QAPUOYY| , va PydAet
QOTOYPOPies amodnKeLOVTAS TIG TAPAAANAL KOl CVTOUATOS TOL OMovpyeite Eva TPOPIA oL
npoPaAdel ayonmuéva avtikeipeva kot Torofecieg e Evav TpaylaTikd yopT.

4.1 Aemopn xpnotn (User Interface)

ot dnovpyio demapdv ypHot xpnoonoovvtal apysio. yhdwooag Xml, to omoia
Bpickovtal péca oto pakelo res/layout. To Android Studio divet nv duvatdtnta dnuovpyiog Tov
user interface omtikd. ITapott n yvoon xml(Extensive Markup language) dev givar amopoitnmm
Kabmg o ototyeio uropovv va etcoyBovv pe drag and drop tpémo , ciyovpo 1 yvdon g kabiotd
TNV aVATTLEN 7O EVKOAN Y1 TOV XpNoth. Eva 6Ty iidtumo ¢ Stemagnc g O1kNG LoG EQOPROYNG
QOIVETOL TOPOUKATE.

Avatrruén Native Android e@appoyrg pe Image Labelling
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Palette Q & — € & 0OpPixelv #30v @© AppTheme v
Common TextView @ | (7]
Text | Button
1 ImageView
Buttons &
:= RecyclerVi...
Widgets <fragment>
Layouts W ScrollView
Containers *® Switch
Helpers
Component Tree o —
LinearLayout X"
~1 imageView
emailld (E-mall *
. password (Pas
btnSignin " -
tvSignUp

Eikéva 5 Interface layout

Yta apyeio java kot cvykekpipévo, oto override g pebddov OnCreate yivetar cuvdeon
ueta&o tov ontikmv elements(buttons kin) pe tov k®Ka pog .
Mo mapdderypa gvtog g OnCreate pmopet va sicoydei 10 eENC KOUUATL KMOSTKOL
=findViewByld(R.id.

= findViewByld(R.id.

"Etot éywve amhd m o0vdeoT yia va del 1o mpdypappa pog Ty cHVOEST TOV KOJIKA LE TO
GLYKEKPLUEVO OTTIKO GTOoLYElO
Mo va ddcov e AEITOVPYIKOTNTO GTO OTTTIKO LLOG GTOLYELD LTOPOVLLE VAL XPTCLLOTON|GOVULE KATO10
listener
Onwg button.onSetClickListener().

4.2 Tyedioon epappoyng

Otav oyedralovpe o epapuoy £XovUE LTOYT HOG Evay anTovs BePeMmOING KAVOVESG TG
avAmTLENG AOYIGHIKOD TTOV €lval TO VoL KAVOLLE TO TPOYPOU OGO T AAd ALY Kot E0YPNGTO
TAPAAANAQ Y10 TOV amAd KaBnuepvo ypnotn.

[péner va unv Eeyvhpe 011 mBavotato 10 TPOYpaupe pag dogv Ba ypnoyoromBél amd
€101K0VG ToL KAGdov ¢ [TAnpogopikng oAAd amo KabnuepvoLg avBpdmovg. AkOua Kot Qv

Avatrruén Native Android e@appoyrg pe Image Labelling
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EYOVUE ONLOVPYNGEL KOSIKA VYNANG TOLOTNTOG,0VGKOMOG OALL SLOTNPTGLO OV ATOTOYOVIE GTO
KOUUATL TG €£MTEPIKNG oYediaons , mBavoTaTo O KOTOC TNG LIOAOMNG OOVAEWNC Wag Oa
EMOKLNOTEL 0o AT oG To AdBoC.

"Evag dALog kpioyog mapdyovtog tng oxediaons Hog ival 1) GUVETELD TG AELTOVPYIKOTNTOG
TOV OTTIKAOV oG OTOLYEIOV 0TS Kol TNG AEITOVPYIKOTNTOS TOVG.

Ta otoryélo pag Ba mpémetl va £xovv Kat vo, 001 yo0V 6€ Kdmotla Agrtovpyio Tov givar evtog
NG KEVIPIKNG WOE0C TNG EPAPLOYNG KOL TOL GKOTOV dNUIoVpYiog TNg.

['a avtdvg ToVg AdYoLg 1 oYediaom giva Evag KPIGILOG TaPAyovVToS Yol TV VAOTTOIN o
eVOG YPNOILOV EPYOAEIOL.

4.3Manifest file

To androidManifest.xml amotelei to kOpro building block g ke android epappoync. Oa
LUTOPOVGOLLE VO TTOPUAANAIGOVLE TNV GYEGT TOL APYELOL AVTOV LE TO TPOYPOLLLA LE TN GYECT] TOVG
bios pe tov niextpovikd pog vrworoyoth. Eivol 1o mpdto apyeio mov dwfdalel To Aeitovpyikd
CUGTNIO MGTE VO KATAAAPEL TO TPOYPOLLLLOL LOC KOL TOL GTOLYEID TOV.

Méoa oe 0vTd VIAPYOLV TO TAKETO TOL EYOovV ypnoilpomombei,ta activities mwov £youvv
dnuovpyndei ,to activity mov Eexwvder n epappoyn , to api level g epapuoyng kabmg kot
ddpopeg  Piprodnkeg , services ,permissions (Google, Permissions on Android, n.d.) xot
implementations (Google, Camera API, n.d.) (Google, Accessing the camera and stored media,
n.d.).Kanow evdeiktikd mapadeiypoto, :

<uses-feature
:name
‘required

<uses-permission

<uses-permission

<activity

<activity
<activity
:name
:label
<meta-data
:name
:value

Avatrruén Native Android e@appoyrg pe Image Labelling
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4.4Gradle Files

To gradle sivon éva moAd 1oyVPO €PYOAEI0 KOTOOKELNG AOYIGUIKOD 7oL dvvatal Vo
KOTaoKeVAoel oyeddv kdbe €idovg Aoyiopkd ocvotnua.To gradle ovcaotikd kavel build v
EQAPUOYN LOGC LECH EBIKMV OTOHOTOTONUEVOVY nefddmwv. Mia epappoyn android éyet 2 gradle
files. To top level(build) gradle file mov mov &gt yevikég pubuicelg ol omoiec apopovv oe OA TaL
sub-modules g epappoyng pog kot cuvnBmg dev Kavovue 1W1aiTEPE TOALES AAAAYEC GE OTO.

To module-level(app) gradle file to omoio agopd oto cvykekpyévo Module 6to omoio
Bpioketar kot yevika ekei falovpe ta Implementations kai services mwov Oa ypeiactovpe Evo pikpd
amocpooua amto module level gradle eivar oo kdto.

apply
apply

dependencies {
implementation
implementation
implementation

4.5Main Activity

To main activity 6mwg mpodidel kot 1 OVOpOGio TOV OTOTEAEL TNV KOPSIE TNG ECPAPUOYNG
nog ko opietar péow tov setContentView. I'a v epappoyn pog to Main Activity éyel péoa
OAN TNV amapoiTNTN AOYIKY] OAAG KOL TOV OTAPOITTO KMOIKO (MOTE VO UTOPECEL 1] EPAPLOYT VO
OLVOVTNGEL TIG OPYIKEG omattoelg. Xty apyn n Main Activity €yst 6Aa to. iImports ywo va
avayvoplotévy dtdppopa objects kar external libraries mov PBpickovior ektdOg TOV €XPOVE TOL
nakétov ov ypnoomrolovpe. (Google, Developers, n.d.)

"Eva evoekTikd mopadetypla Yo KATolo TPAYLOTO, TOV YPELCTIKOALE GTNV EQPOPLOYT LOG

com.google.android.gms.location.FusedLocationProviderClient
com.google.android.gms.location.LocationServices
com.google.android.gms.maps.GoogleMap
com.google.android.gms.maps.OnMapReadyCallback
com.google.android.gms.maps.SupportMapFragment
com.google.android.gms.maps.model.LatLng

com.google.android.gms.maps.model.MarkerOptions
com.google.android.gms.tasks.OnSuccessL istener
com.google.android.gms.tasks. Task
com.google.firebase.auth.FirebaseAuth
com.google.firebase.database.DataSnapshot
com.google.firebase.database.DatabaseError
com.google.firebase.database.DatabaseReference

Avatrruén Native Android e@appoyrg pe Image Labelling
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com.google.firebase.database.FirebaseDatabase
com.google.firebase.database.VValueEventListener
com.google.firebase.firestore.DocumentReference
com.google.firebase.firestore.FirebaseFirestore
com.google.firebase.ml.vision.FirebaseVision
com.google.firebase.ml.vision.common.FirebaseVisionlmage
com.google.firebase.ml.vision.label.FirebaseVisionImageLabel
com.google.firebase.ml.vision.label.FirebaseVisionImageLabeler

android.location.Location

com.google.firebase.ml.vision.label.FirebaseVisionOnDevicelmageLabelerOptions
com.google.firebase.storage.FirebaseStorage

com.google.firebase.storage.StorageMetadata
com.google.firebase.storage.StorageReference
com.google.firebase.storage.UploadTask

java.io.ByteArrayOutputStream

Metd amo ta imports axoAovBel  dnuovpyio g KAdong g Main Activity kaBdg kot ot
uetaPAntég o€ class level scope mov Ba yperactovve ko O6AN T didpkeia g (ong Tov activity
Kot O ypnoporomBodv amo Stipopec LeBOSOVE EVTOG ALTG.

MainActivity AppCompatActivity OnMapReadyCallback {

FirebaseAuth

FirebaseFirestore

StorageReference

FirebaseDatabase =FirebaseDatabase.getInstance()

LatLng

String
StringBuilder

Avatrruén Native Android e@appoyrg pe Image Labelling
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‘Emerta ovveyiCovpe pe tnv overridden method tov Lifecycle pog android epapuonyng
ovopatt OnCreate. Edd yivovtau initialize kanoleg petapAntéc pog kabmg kat yiveton binding tomv
ONTIKOV 6TolXEl®mV pe To avtiototya code blocks kabmg kot to setContentView mov avaeépope
nponyovuévms. Emiong n pnébodog avtn pog mapéyet Eva bundle yio v emavagpopd tov activity
nog oo éva mponyovpevo frozen state. Atdéomoacua oG akoAovOel TopoKATO:

@Override
onCreate(Bundle savedInstanceState) {
.onCreate(savedlnstanceState)
setContentView(R.layout. )

=findViewByld(R.id.
= findViewByld(R.id.
= findViewByld(R.id.
= findViewByld(R.id. )
=FirebaseFirestore.getinstance()

= LocationServices.getFusedLocationProviderClient(this)

setText(")

SupportMapFragment mapFragment = (SupportMapFragment) getSupportFragmentManager()
findFragmentByld(R.id.map)
mapFragment.getMapAsync(this)

Méoca otnv onCreate pog emiong €yovpe vAomoworn kot pie kKopPikn péBodo yo v
gpapUOYH AT,
Eivor n gpappoyq mov pe 10 mATHHO €vOG KOLUTIOL TPOPALE TIC TEAELTOUES YPOVOAOYIKA
QOTOYPAPIES KL TIG KAVOVUE OVOYVOPIGEL Y10 TOL GTOLYEID TOL VTAPYOVV GE OLTEG LE OKOTO VOl
Kavovue éva ovvropo profiling amtnv cvAioyn tov yprot. KatdAinia oyoAMacuévo 6Ty oTumo
oKOAOVOEL TAPAKATO.

Button btn = findViewByld(R.id.
btn.setOnClickListener(view -> {

setText(

Avatrruén Native Android e@appoyrg pe Image Labelling
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setText(")

FirebaseVisionlmage image
FirebaseVisionlmageLabeler labeler = FirebaseVision.getInstance()
.getOnDevicelmageLabeler( )

String path
.append(
{

(inti=0;i<5;i++) {
path = fetchGallerylmages(MainActivity.this).get(i)

Bitmap bm = BitmapFactory.decodeFile(path)
image = FirebaseVisionImage.fromBitmap(bm)
.setlmageBitmap(bm)

labeler.processimage(image)
.addOnSuccessL.istener(
OnSuccessListener<List<FirebaseVisionImageLabel>>() {
@Override
onSuccess(List<FirebaseVisionlmageLabel> labels) {
(intj =0; j < labels.size(); j++) {
String text = labels.get(j).getText()

.add(text)

.setText(
.append(texts.toString())

(Exception e) {
e.printStackTrace()

Avatrruén Native Android e@appoyrg pe Image Labelling




Metamntuylokn AtatpLpn Mrmakag Xpnotog

Avtdg Mrag évag Tpomog vAomoinong g &v AMdym pebdoov kabdg Ba pmopovoe va
vAomomOei kat pe GAAovg TpdTOVG OTmg Ty pe onActivityresult. Me ot ™ uébodo kheiver n

overridden MeBodoc tov cvotiuatog onCreate kot mepvape otig dikéG pag pebddovg yo v
VAOTOINOT TOV OTOUTHCE®Y TNG EPUPUOYNG. AkorlovBovv apketég péBodol mov appoVIKE
oLBGAAOVY OTNV EMTLYN TEPATMOT TOL £pYoL poc. [ apyn o ypelactel va oticovpe T Baon
nog kot to cloud. Ta dnidcape oto OnCreate Kot ke popa mov ta ¥petalOH0oTE OTIOYVOLLLE
éva instance pe to path ko avaldyog tpafaue N otéAvovue dedopéva. ‘Exovpe dnuovpynoet kot
instance tng Realtime Database yio va maipvovpe to otorygio apéomg petd ano kabe petafoin
ot Bdon aAlo ko Instance tov firebase Storage .

= FirebaseStorage.getinstance().getReference()
StorageReference imageRef = .child(
uri.getLastPathSegment())
UploadTask uploadTask = imageRef.putFile(uri, metadata)

DatabaseReference myRef= .getReference(
DatabaseReference pushref=myRef.push()
pushref.setValue

Metd viomotovpe T péBodo M omoia StaPdlet TIC POTOYPAPIES GO TNV GLAAOYY HOG KO
YPNOOTOLEITAL 00 TNV TPonyoLuevT nEBodo mov eidape yia vo kévovpe o labeling.

ArrayList<String> fetchGallerylmages(Activity context) {

ArrayList<String> gallerylmageUrls
String[] columns = {MediaStore.Images.Media.
MediaStore.Images.Media. 1D}
String orderBy = MediaStore.Images.Media.

Cursor imagecursor = getContentResolver().query(
MediaStore.Images.Media. columns
orderBy + )

gallerylmageUrls = ArrayList<String>()

(inti=0;1<imagecursor.getCount(); i++) {
imagecursor.moveToPosition(i)
dataColumnindex =
imagecursor.getColumnindex(MediaStore.Images.Media. )
gallerylmageUrls.add(imagecursor.getString(dataColumnindex))

Avatrruén Native Android e@appoyrg pe Image Labelling
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Log.e( )

gallerylmageUrls

AxolovBel 1 néBodoc aAAd Kot o1 BonOntikég nEBodOL ALTAG TOV VAOTOLOVV TN OELTEPN
Baowkn Aettovpyia TG EQOPUOYNS , VO Tpafdel pmToypaia ,vo TNV 6®LEL 6T GLGKELT] KOl GTO
cloud , va kaver Labeling kou vo avayvepiler v tomobecia emotpépovtag ™ poli pe ta
avtikeipeva mov Ppébnkav oty apykn 006vn Tov ypno.

getlastlocation() {
(ActivityCompat.checkSelfPermission(getApplicationContext()
Manifest.permission. ==
PackageManager. && ActivityCompat.checkSelfPermission(
Manifest.permission. ==
PackageManager. ) {
Toast.makeText( Toast. ).show()
ActivityCompat.requestPermissions(MainActivity.

String[{
)

¥

Task<Location> locationTask = .getLastLocation()
locationTask.addOnSuccessListener(location -> {
(location != ) {
= location.getLongitude()
= location.getLatitude()
= LatLng( )

Geocoder geocoder = Geocoder(getApplicationContext(), Locale.getDefault())
{
List<Address> addresses = geocoder.getFromLocation( )
setText( + addresses.get(0).getCountryCode() +
addresses.get(0).getLocality() + + addresses.get(0).getAdminArea())

= addresses.get(0).getCountryName() + +
addresses.get(0).getAdminArea()

DatabaseReference myRef= .getReference(

Avatrruén Native Android e@appoyrg pe Image Labelling
19



Metamntuylokn AtatpLpn Mrmakag Xpnotog

DatabaseReference pushref=myRef.push()
pushref.setValue( )

(I0Exception e) {
e.printStackTrace()

Ed®d ypnowwomombnke to fuseLocationProvider high level APl tng google yw va
EMOTPEYEL TIG CLVIETAYUEVEG TG Tomobesiag Tov ypnotn o€ cuvdvacud pe to geocoder (Google,
Geocoder, n.d.) yio va pETATPEYEL TIG GUVIETAYUEVES GE EVAVAYVOOTN akplp Tomobesio oTov

xpHot.

SparselntArray SparselntArray()

.append(Surface.
.append(Surface.
.append(Surface.
.append(Surface.

ShootAndDetect(View view) {
Intent imageTakelntent = Intent(

(imageTakelntent.resolveActivity(getPackageManager()) !=

startActivityForResult(imageTakelntent
ActivityCompat.requestPermissions(

)

onActivityResult(int requestCode resultCode, Intent imageReturned) {

.onActivityResult(requestCode, resultCode, imageReturned)

(resultCode = ) {
(requestCode == 101) {
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Bundle extras = imageReturned.getExtras()
Bitmap imageBitmap = (Bitmap) extras.get(
.setimageBitmap(imageBitmap)
setText(")
Images.Media.insertimage(getContentResolver(), imageBitmap

)

getlastlocation()

FirebaseVisionlmage image = FirebaseVisionlmage.fromBitmap(imageBitmap)
FirebaseVisionlmageLabeler labeler = FirebaseVision.getInstance()
.getOnDevicelmageLabeler( )
labeler.processimage(image)
.addOnSuccessL.istener(labels -> {

(FirebaseVisionlmageLabel label : labels) {
String text = label.getText()
confidence = label.getConfidence()
.append( + text + + confidence)

.append(text + ")
DatabaseReference myRef2= .getReference(

DatabaseReference pushref=myRef2.push()
pushref.setValue(label.getText())

}

uploadToFirebase(getimageUri(MainActivity. imageBitmap))

)

.addOnFailureListener(e -> Toast.makeText(MainActivity.
Toast. ).show())

[Mapddinio Prémovpe 6tL eotd@inoav ototyeion Metadata pali pe v eotoypagio oto
cloud tic firebase kobdg kan Eeywprotd location ko labels oto realtime database yw mepartépw
YPNOM OV APOPE 6TV HOVTEAOTOINGN TOL YPNOTN KAOMG Kot elcoyyr markers otov yéptm g
KEVTPIKNG 006vnc.
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I'o va otolel n potoypaeio ypeidotke va d00el to axpiPég Path 1o omoio kotapépaue vo
TOPOVUE HEGM TNG KATWOL pLebddov

Uri getimageUri(MainActivity inContext, Bitmap inlmage) {
ByteArrayOutputStream bytes = ByteArrayOutputStream()
inlmage.compress(Bitmap.CompressFormat. bytes)

String path = MediaStore.Images.Media.insertimage(inContext.getContentResolver()
inlmage
Uri.parse(path)

Avt 1 uébodog ypnotpomomndnke amo ™ uébodo upload mdote va wépet to path kot va to
oteilerl Palovtag o€ avtn Ta metadata oto cloud.

uploadToFirebase(Uri uri) {
(uri 1= ) {
StorageReference imageRef =
uri.getLastPathSegment())

StorageMetadata metadata = StorageMetadata.Builder()
.setCustomMetadata( )
.setCustomMetadata( )
.setCustomMetadata( String.valueOf(

build()

UploadTask uploadTask = imageRef.putFile(uri, metadata)
uploadTask.addOnFailureListener((e) -> {
Toast.makeText( Toast.

})

AxolovBobv otrypidtuno amo v koveora tng firebase

Firebase Storage
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Storage

Files Rules Usage

GD gsy//plexcam-44425.appspot.com
O Name
O [ images/

Firebase Storage

O Mms
0O M
O M=
O Mo
O ma
O MAs
Mm Ms:z

Realtime database

plexcam-44425

- Labels

Size
31KB image ] Oct 26,
31KB image ] Oct 26,
31KB imag; ] Oct 26,
31KB imag; ] Oct 26,
505KB image/jpeg Oct 26,2020
06 KB image/jpeg Oct 28, 2020
5.06 KB imaae/ipeq Oct 28,2020

ﬂ b9M9nVmoyKaOzm7hKsmAOOS5KUje2
o- mxyqiQXZmwUnNih1iRspWX5PuxQ2

o8 Location
L b9IM9InVmoyKaOzm7hKsmAOQO5KUje2
- - -MJ30do0pDEqxA4ZdSGO

Realtime Database

- latitude: 37.4219983
. longitude: -122.084

B -MJ3yly9YafdOCMVjo5SF

RA 12 RAC LI wERD Bm Tl
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Mrmakag Xpriotog

4 Upload file

Type Last modified

Folder

\rﬁég;e;’lpeg

O:;;é, 2020, 8:08:22 PM

Oct 18,2020, 60322 P

File location ~
Other metadata L]
R-oo_rr;‘Space,Chair,Paﬁem,EuwIding,Vahi .

boM9nVmoyKaOzm7hKsmAQO5KUje2

Greece, Galatsi
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plexcam-44425

L. Labels

5. bIMInVmoyKaOzm7hKsmAOOSKUje2

------- -MKabsn06yS9z07NOaHX: "Room”
------- -MKabsn4E2B60g417VBg: "Shelf”
------- -MKabsn7-BJX7JiYclsS: "Pattern”
------- -MKabésn90b7CquxnDJHS: "Tile”
------- -MKa6snATIl6_fkow9r_E: "Building”
------- -MKa6snBq_jpdzTMpnGE: "Desk”

Ta otoyeio Location ta tpapdet n pébodog yio to google map pag yo va Baier markers
e Oha to onueia mov TpdPnée o ypnotg (Y kaBe Eeymprotd ypnotn) oAAd Kot yio mhovn
EMEKTOAOT] TNG AELTOLPYIKOTNTOG TNG EPOPLOYNG.

onMapReady(GoogleMap googleMap) {

(ActivityCompat.checkSelfPermission(
Manifest.permission. ) 1=
PackageManager. &&

ActivityCompat.checkSelfPermission(
Manifest.permission. ) 1=
PackageManager. )

{

}
MarkerOptions marker= MarkerOptions()

googleMap.setMyL ocationEnabled(true)

DatabaseReference myRef= .getReference().child( ).child(

myRef.addListenerForSingleValueEvent( ValueEventListener() {

@Override
onDataChange(@NonNull DataSnapshot snapshot) {

Iterable<DataSnapshot> snapshotlterable=snapshot.getChildren()

Avatrruén Native Android e@appoyrg pe Image Labelling
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(DataSnapshot dataSnapshot: snapshotlterable) {

lat= ( ) dataSnapshot.child( ).getValue()
Ing= ( ) dataSnapshot.child( ).getValue()
LatLng Iting= LatLng(lat,Ing)
Jposition(lting

Ta otoyeia antov @dkelo Labels oto realtime database ypnoiomotovvrar yio va
eneEepyaoTohve KATOANA®G kot vo e&oyBobv Ta ayamnuéva avtikeipeva poll pe tov aptopd
EUQUVICEMV TOLG GTNV aPYLKT 000V TOL XPNOTY.

(DataSnapshot dataSnapshot: snapshotlterable) {

.add(dataSnapshot.getValue())

¥

Map<String, Long> map = (Map<String, Long>) .stream()
.collect(Collectors.groupingBy(w -> w, Collectors.counting()))

List<Map.Entry<String, Long>> result = map.entrySet().stream()
.sorted(Map.Entry.comparingByValue(Comparator.reverseOrder()))
dimit(3)

.collect(Collectors.toL.ist())

setText( +"\n"+result.toString())
Av1o katéot dvvatd péocm g ypnong object datasnapshot ko Java Stream.

OvolaoTika dnpovpyndnke eva map to oroio mpe to Snapshot(avtikeevo) Kot dimho Tov aplopo
OV EUEUVICTNKE KOl EMECTPEYE TO. AVTIKEILEVO UE TIG TEPICCOTEPES EUPAVIGELS OO OAES TIG

QOTOYPAPIES TOL YPNOTN.

4.6 Login and register activities

Edd éywve éva amdd Implementation tov éroywov authentication service g firebase. 'Eva
OTLYHOTLTTO KOOIKOL:

@Override
onAuthStateChanged(@NonNull FirebaseAuth firebaseAuth) {
FirebaseUser mFirebaseUser= .getCurrentUser()

(mFirebaseUser!=null) {
Toast.makeText(LoginActivity. Toast.
Intent i= Intent(LoginActivity. MainActivity. )
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startActivity(i)

{
Toast.makeText(LoginActivity.

.setOnClickListener( View.OnClickListener() {
@Override

onClick(View view) {
String email= .getText().toString()
String pwd= .getText().toString()

(email.isEmpty()){
SetError( )
.requestFocus()

(pwd.isEmpty()){
.SetError(

.requestFocus()

(email.isEmpty() && pwd.isEmpty()) {

Toast.makeText(LoginActivity.
Toast. ).show()

}

(!(email.isEmpty() && pwd.isEmpty())) {

signIinWithEmail AndPassword(email,pwd).addOnCompleteListener(LoginActiv
OnCompleteListener<AuthResult>() {
@Override
onComplete(@NonNull Task<AuthResult> task) {
(Mtask.isSuccessful()) {
Toast.makeText(LoginActivity.

).show()
Jelse {

Intent loginToMain = Intent(LoginActivity. MainActivity.
startActivity(loginToMain)

¥
}
)
}
{
Toast.makeText(LoginActivity.
Toast. ).show()

}
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¥

1)
.setOnClickListener( View.OnClickListener() {

@Override
onClick(View view) {
Intent i= Intent(LoginActivity. RegisterActivity.
startActivity(i)

}

@Override
onClick(View view) {
String email= .getText().toString().trim()
String pwd= .getText().toString().trim()
(email.isEmpty()){
SetError( )
.requestFocus()

(pwd.isEmpty(O{
.SetError(

.requestFocus()

(email.isEmpty() && pwd.isEmpty()) {

Toast.makeText(RegisterActivity.
).show()

(!(email.isEmpty() && pwd.isEmpty())) {

.createUserWithEmail AndPassword(email,pwd).addOnCompleteListener(Registe
OnCompleteL.istener<AuthResult>() {
@Override
onComplete(@NonNull Task<AuthResult> task) {
("task.isSuccessful() ) {
Toast.makeText(RegisterActivity.

).show()
b

{
Toast.makeText(RegisterActivity.

).show()
= .getCurrentUser().getUid()

DocumentReference documentReference=
.collection( ).document( )

Map<String,Object> user= HashMap<>()

user.put( email)

documentReference.set(user).addOnSuccessListener(

OnSuccessListener<Void>() {
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@Override
onSuccess(Void aVoid) {
Log.d(
}
by,

startActivity( Intent(RegisterActivity. MainActivity.

¥
¥
)

{
Toast.makeText(RegisterActivity.

).show()

.setOnClickListener( View.OnClickListener() {
@Override
onClick(View view) {
Intent regtolog= Intent(RegisterActivity. LoginActivity.
startActivit

Tehevtaio omdomacpuo  kK®OKe java amo T pébodo vy to google map
fragment,emicuvantovtat povo ta Kpicipo-ypnoipo onueio Tov Kmdiko Tov Ppioketat 1 Kupimg
Aoyucn.

@Override
View onCreateView(@NonNull LayoutInflater inflater
@Nullable ViewGroup container
@Nullable Bundle savedInstanceState) {
inflater.inflate(R.layout. container

}
@Override

onViewCreated(@NonNull View view, @Nullable Bundle savedlInstanceState) {
.onViewCreated(view, savedInstanceState)
SupportMapFragment mapFragment =
(SupportMapFragment) getChildFragmentManager().findFragmentByld(R.id.
(mapFragment != ) {
mapFragment.getMapAsync( )
}
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Evéewktikd , kamoto otrypidtuma 006vng amo kvntod Xiaomi redmi note 8 pe Aettovpyikd
GUGTNLO
Android version 10.

»20a »20

plexCam plexCam

SIGN UP

"
plexCam

Location : GR, 2

0

Allow plexCam to access this
device's location?

Road : 0.77372

ALLOW ONLY WHILE USING THE APP g
Kingdom
Nea Mi oK
634 NéaMa -
Spain. o
o5 ] Marousi North o Tukey
. Mapouot Atlantic g o Ao
Ocean Ageria |y, EaPt
o ' = St ok
54] A Mall | Niger crag S0
ha
Apers R
°
- ORC]
Pireas A @ et Tonzaria
Jlepatag Angola
ivia
@
South Botswana Madagascar
Atlantic
Ocean South Africa
“ 2
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5. Xvumepdopoto — MEALOVTIKEG EMEKTAGELS

Méoo amd avt) TN OmA®UATIKA OlTpln €yve ML TOPOLGINGT TNG AELTovpPYiag NG
EPOPUOYNG OAAG kol NG dladikaciog mov okolovdnOnke ywoo v vAomoinon TG HE TO
ovykekpuévo epyareia. Eivar yeyovog 6Tt otig uépeg pag mn xpnon smartphones eivar péca otnv
KaOnuepvottd pog. EmimAéov, oyedov oe kabnuepvr Pdon ot ypnoteg TV EEuTVeV oVTOV
oLoKELMOV AapPdavouv kol amofnkevovy éva TANBoc owtoypagidv. H avayvopion tov
OVTIKEWEVOV GE OVTEG UTOPEL €V TEAT VOL 00N YNOEL GTI KATOVOTNOT] TOV EVOLULPEPOVTOV TOL YPNOTN
Kol vo Pondnoet v ovantuén eEatopukevpéveoy epappoymy mov Pacifovior amdAvto of
«Eupeco» dsdopuéva. H epappoyn PlexCam og ot g T LOpeN EXTVYYAVEL TOV EVIOTIGHUO TOV
OVTIKELEVOV TTOV KATA KUPLo AOYO mTOYpapilel 0 xpnotng N amodnkedel 6T GLOKELVT TOV Ko
TNV EMGVUAVOT] QVTMV TOV TOV EVOLUPEPOVY TEPIGGOTEPO.

Yto peAlovTikd pog oxéd eivor vo mpoywpnoovue o o gvpeion aEloAdynon Tov
TPOTEWVOUEVOL GLGTNUOTOS GLAAEYOVTOS HEYAAO aplOud €KOVOV TOV TPOEPYETOL Omd €miong
peydAo aplfpuo ypnotdv. X10yog Hag eivatl TEMKA 1 a&lomToinon Kot 1 EVOMUAT®Mo™ TG £V AOY®
TEYVOAOYIOG GE €QPAPLOYES TOV O TPOSPEPOLV EEATOUIKEVUEVEG VIINPEGIEC GTOVG YPNOTES TOVG,.
Onog yuo mapddetypo o epopproyn EQTOMKEVUEVOV GUGTACEMY GTOV TOUEN TOV TOVPIGLLOV.
Avto mov mpénel va toviotel givarl otl T€Tolov €100VG epapuroyég Ba mpémel mhvta va £yovv
TPOCTAGIO GTN GLAAOYN Kot amoBKeELSN TV dedopEVEOV TOVg KaBMS Ba mpénetl va céfovtar Tnv
WmKoT T TOV YPNOTOV Kot givar cupuPatd pe 1O YEVIKO KOVOVIGHO Yo TNV TPOCTUGiO
npocOTIK®OV dedopévav GDPR.
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