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EYXAPIZTIEZ

H oAokAripwaon auTAg TNG TITUXIAKNS Ba ATav aduvaTtn Xwpeig TNV TTOAUTIUN
ouvelo@opd Tou KaBnynTtr pag, Ap. lwavvn ‘EAAnva, o otroiog, é1roTE
XpelaoTnkape BonBeia, nrav ekei kal EAuve AUeoa TIG OTTOIEG ATTOPIEG Pag. ETTiong,
éva PJeEYAAO EUXOPIOTW OTOUG KABNYNTES TOU TUAMATOG PG TTOU, TEOOEPQ XPOVIA
TWEA, MEOW TWV YVWOEWV TOUG pag didatav TTOAAd, Hag EKkavav va ayaTTHOOUUE
TO QVTIKEIMEVO TWV CTTOUBWV HAG Kal EENIEAV HECA Pag TNV €vvola TNG
OUVEPYOOIag, TTPOIOV TNG OTTOIAG €ival Kal N TTapoUoa TITUXIOKK. AKOQ,
EUXAPIOTOUNE TTOAU OAOUG TOUG CUM@OITNTEG PAG, YIA TNV CUVEPYATia Hag OAa

auTda Ta XPOvia.

TéNOG, €éva Bepud euxapioTw, 0 €vag aTov AAAOV QUOIKA, YIa TV Ayoyn
ouvepyaaoia kal Tn duvaTth @IAia TTou XapakTnpEidel T oxXEon MAG, TOUG YOVEIG Jag,
KaBwg kal Toug Pévia Mupyepn kal NikdAao Xaywa 1ou uttApgav éva TTOAUTIUO

OTAPIYUA KAl pag Borinoav onuavTika.

Xpnotog A. Karadpng
HAiag I'. MaAavéTroulog



AYTONOMO AMA=IAIO ANDROID

Xpnotog A. Karadpng
HAiag I'. MaAavéTroulog



AYTONOMO AMA=IAIO ANDROID

NEPIAHWH

H TTapouoa TITUXIOKA Epyacia TTpaydaTeUETal TRV avATITUEN KAl TV UAOTTOINON
€vOG auTtévopou apagidiou, TO OTT0I0, HECW TNG KANEPAS VOGS TNAEQWVOU Android,

aKOAOUBEI pia cuyKekpIPévn dladpoun.

2710 TTAQiCI0 TNG AVATITUENG TNG TITUXIOKNG EpYaTiag, TTapoucialovTal Ta
XOPAKTNPIOTIKA Twv Android kai Arduino oTa oTroia BacioTnKe n epyacia, Kabwg
kal Tou Android Studio, TTdvw oTo 0TT0I0 £pyaoTiKaue. TENOG, TTapaTiOeTal o

KWOIKAG TNG EPYACiag OTTWG ETTIONG KAl KATTOIEG OUVATOTNTEG.

EMNIZTHMONIKH MEPIOXH: Avdtrtuén epappoywv Android, Arduino

AEZEIZ KAEIAIA: Autopartiopog, Android, Arduino, OpenCV, Bluetooth
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ABSTRACT

The present assignment examines the development and the materialization of an
autonomous car which follows a specific path via the camera of an Android
smartphone.

Furthermore, during the development of this assignment the characteristics of
Android, Arduino and Android Studio are being presented, in which our project
was based. Still, the mechanical parts of the project are being presented too.
Finally, the coding of the project is being explained and some capabilities for

extension and improvement are being stated.

SCIENTIFIC AREA: Android, Arduino application programming

Key Words: Automation, Android, Arduino, OpenCV, Bluetooth
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KEDPAAAIO 1 - EIZATQIrH

APXIKA OKEPTAKAMPE VO dNUIOUPYHOOUNE HIa e@appoyr android n otroia dev €xel
KATTOI0 tools va ayopdoelg, Y€ ATTOTEAECUA TO POVO £PODIO TTOU Ba TTPETTEI va
Buoidooupe va gival JOVo 0 XpOVOG EiTE yIa EKJABNON TNG java YAWOoOoOG €iTE TNG

EKMABNONG Tou TPOTTOU AciToupyiag Tou Android Studio.

H eméuevn kivnon gival va Bpoupe 1o BEua TnNG epyaciag. @EAaUE PIa KaIVOTOUA
10€a va UAOTTOINCOUE £TOI ODOTE VO UTTOPOUV OTNV TTOPEIa va TNV £¢eAiEoUV Kal yia
va gival pia TTuxiakni n otroia dev Ba gival atrAd oTnv dkpn evog ypageiou, aAAG

MIO TITUXIOKE €VOIOQEPOUTA KAl ETTEKTATIUN.
1.1 AVTIKEIJEVO TNG TITUXIOKNAG EpYACiag

H kaivotépa 16€a oTnv otroia KataAngaue gival n dnpioupyia Yiag eQapuoyng n
OTTOIa Ba PUTTOPEI Va KIVAOEI £VA QUTOKIVNTAKI / pOUTTOT va KIVEITAI TTPOG MIA
KaTeuBuvon Xwpig KATTol0G va avaAauBAavel To XEIPIOKO auTou. ATTAG va Tou A€el

0KOAOUBa auTd Kal EKEIVO va TO TTPATTEL.

Me Aiya AdyIa, N CUYKEKPIYEVN TITUXIAKA QVOQEPETAI OTNV TTAPOUCIOCT TWV
android epapuoywy, KaBwg Kal Twv dUVATOTATWY TTOU £XOUV. ZKOTTOG TNG
gpyaciag pag gival va dnuioupynooupue pia epappoyr Android, Kavovtag Xpron
Tou Android Studio, n otroia Ba ekKIvei KABE QOPA TTOU EKTEAEITAI TNV KAUEPA EVOG
KivnToU pe Android AoyiopIKO. ATTO TNV KAPEPO Ba KAVOUE aviXveEUan GTOV XWPO
Kal auTtd TTou Ba avixveueTal aTTd QUTAV, PE TIG KATAAANAEG EVTOAEG HECW

TTPOYPOUMATIONOU Ba KIVEiTal TO apagidio.

To auToKIVNTAKI KIVEITAI EEAITIOC TWV TECOAPWY KIVNTAPWYV TTOU £XEl TTAVW ToU(
évag yia KaBe poda). Autoi ol KivnTApEG ocuvdéovTal pe éva Arduino Uno 1o oT110i0
€ival TTPOYPAUMATIONEVO VO EEKIVAEL ) VO OTAUATAEI TOUG KIVNTHPESG TIPOKEINEVOU
va €XEI TNV duvaTOTNTA TO AQUTOKIVNTAKI VO KAVEI Kivnon TTPOG Ta EUTTPOG, TTPOG TA

aploTePd, TTPOG Ta de€IG KAl va oTauaTd.

2€ auTO TO onueio Aeitoupyei N Android e@apuoyr pag. Méow TnG KAPEPOG TOU
KIVNTOU aVIXVEUEI TOV XWPEO KAl O€ TTEPITITWON TTOU AVIXVEUOEI KATI, TOTE PE TIG

KATAAANAEG EVTOAEG TTPOYPAUMATIONOU, ETTIKOIVWVET PE TO Arduino Mou €xel To
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auToKIvNTAKI péow evog Bluetooth module kai €101 TTapdyeTal n Kivnon Tou

QUTOKIVITOU.
1.2 Opydvworn Tou KEINEVOU

APXIKA €XOUME TIG EUXAPIOTIEG OTNV CUVEXEIA TNV TTEPIANYN KAl 0TA EAANVIKA Kal
oTa ayyAIKd. Tov KatdAoyo oxnUATWY ,TOV KATAAOYO TTIVAKWYV Kal TEAOG TIG

OUVTOMOYPAQIEG.

2T0 KEQPAAQIO 1 KAVOUE pIa EI0aywYr) TNG EPYACiag HOG. TO TTWG OKEPTAKAPE
QUTHV TNV KAIVOTOUA IBEA KAl TTOIO €ival AKPIBWS TO AVTIKEIMEVO QUTAG TNG
TITUXIOKNG. TWPa ava@EPOUNE KATTOIEG £VVOIEG TNG Epyaaiag TTou Ba e¢nyndouv

AVOAUTIKA OTA TTAPAKATW KEQAAQIQ.

2TO KEQAAQIO 2 KAVOUUE MIA TTPWTN YVWPIKIa TOU avayvwaoTn TNG TITUXIAKAG HJE TO
TI €ival To Android. Aiyo TTOAU 6Aol KaTTola oTIyur oTNV {wr HOG £XOUNE
xpnoigotroinoel pia epapuoyn Android. 2ag TTapoucidfoupe TNV I0TOPIKA £CEAIEN
Tou Android até 1é1E TTOU dnuIoupynBnKe pEXPI anpepa. Aiya Adyia yia Tnv

karavonon Tng €vvolag android.

2T0 KEQAAQIO 3 0aG TTAPOUCIAOUNE TIG TTAATQPOPUESG TTOU PTTOPEIG VA EPYAOTEIC yia
TNV dnuioupyia piag android epappoyng. ATTOdEIKVUOUUE PE OTOIXEIO TTOIa ATTO TIG
QU0 TENIKA ETTIAECAE KA OTNV OUVEXEIQ TTEPVAUE OTNV CUYKpIon Twv android / ios /

windows applications.

210 KePAAalo 4 deixvoupue BAua-BrApa OAa Ta atrapaitnTa BAMOTA TTOU TTPETTEI VO
KAvel KaBe TTpoypapuaTioTAS android EQapuoywV TTPOKEINEVOU VA £XEI EVa OWOTO
android environment. MNMapouaidfoupue 6Aa Ta kit TTou Ba TTPETTEI VO EYKATACTHOETE
KaBwg Kal To atrd TToU Ba Ta KateRaoeTte. ETTiong dgixvoupe Tnv dnuioupyia evog

emulator o o11oiog gival TTOAU onuavTiKOG.

2710 KEQAAalo 5 oag TTapoucidloupe TNV BIBAI0BAKN OpenCV3.0.0 n oTroia cival
UTTEUBUVN VIO TNV QVIXVEUON TWV QVTIKEIMEVWY OTOV XWpPo. Eival pia BiBAIoBrkn
Tou Android Studio n oTroia gival atrapaiTnTn yia TNV Xpron TnG KAUEPAS TOU

KivnTou.
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2T0 KEQPAAQIO 6 KAvouue pia avagopd ota Arduino. Eival pIKpoeTTeEepyaoTEG Ol
OTT0i0I AUVOUV KUPIOAEKTIKA Ta X€PIA POG Kal BonBdel oTnv ETTIKOIVWVIA TNG

EQPAPMPOYNAG TOU KIVNTOU PE TO apagidio.

2T0 KEQPAAQIO 7 0AG TTAPOUCIAJOUNE KATTOIEG EIKOVEG VIO VA TTAPETE HIa 10€A YIA TO

TTWG €ival KATAOKEUAOPEVO TO QUTOKIVATAKI TG EPYATiag HOG.

2T0 KEQPAAQIO 8 KAVOUUE HIA TTIO EKTEVH AVAPOPA OTNV EPYACia YAG, EENYWVTAG
OAEG TIG TITUXEG TNG epyaaciag. Anuioupyoupal To project BApa-prAua amoé 1o 0 Kai
€ENyouuE OAEG TIG EVEPYEIEG TTOU E£YIVAV TTPOKEINEVOU VA UAOTTOINGEI. 2TnV ouvEXEla

KAVOUUE avaAuon TwV OTOIXEIWV TNG EQAPPOYAG Kal ETTECYNON OAOU TOu KWAIKA.

270 KEQAAQIO 9 avaAUOUNE TNG TTPOOTITIKEG TNG EPYATIAG KAl TTWG AUTA PTTOPEI va

e€eNixOei ka1 kAvoupue pia ocuvown TNG EPYAaciag.
210 MAPAPTHMA A’ £xoupe 0AOKANPO TOV KWOIKA TNG EPYATiOg HOG.
210 MAPAPTHMA B’ £€xoupe Tov KWwdika Tou Arduino.

Kai T€Aog éxoupue TNV BiIBAIoypagia.
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KE®PAAAIO 2 — ANDROID

2.1 Eicaywyn Android

To android €ival éva AeIToupylKO oUCTNUA avoIXToU KWOIKA TO OTTOI0
XPNOIMOTTIOIEITAI KUPIWG O CUOKEUEG JE 000VN @G OTTwG Ta smartphones kai Ta
tablets aAAG TeAeuTaia KAVEI TNV EYPAVION TOU KAl 0€ AAAEG CUOKEUEG OTTWG
TnAcopdoeig (Android TV), autokivnta (Android Auto), poAdyia xeipog (Android
Wear), KOvOOAEG TTAIXVIOIWY, YNPIAKES QWTOYPAPIKES INXAVES AKOUA Kal O€
ouvnBiopévoug H/Y (11.X. To HP Slate 21). To android T0 0TT0i0 TTAPOUCIACTNKE TO
2007 yia TTpwTn QOopa avatrTuXTNKE apxIka atmmd Tnv Google kai ev ouvexeia armd
Tnv Open Handset Alliance kai Baciletal 010 AciToupyiké cuoTtnua linux. H Google
Exel avaTrTugel eIOIKES BIBAIOBAKES AoyIoHIKOU TTou TTEPIAAPBAVOUV EVTOAEG
EAEYXOU TWV CUOKEUWV KOl TwV dUVATOTATWY TOUG (OTTwG KAPEPQ, Bluetooth k.a.)
MEOW TWV OTTOIWV ETTITPETTETAI OTOUG TTPOYPAUMATIOTEG VA OUVOECOUV EQAPPOYEG
O€ IO TTPOCAPUOCHEVN €KOOON TNG YAWOOAG TTPOYPANUATIONOU Java ol OTTOIEG
KAVOUV TIGC CUOKEUEG TTIO AEITOUPYIKEG KAl TIC QEPVOUV TTIO KOVTA OTIG AVAYKEG TOU

KABe xpAoTn. To AoydTuTIo TOU €ival £€va POUTTOT TTPACIVOU XPWHATOG.

Eikéva 2.1: To AoyoTutro Tou Android
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2.2 loTopikA £§€AIEN

détog 1o android kAgivovTag 8 xpdvia KUKAopopiag gival To TTIo ypriyopa
AVATITUOOOMPEVO AEITOUPYIKO OUCTAPA OTOV KOOMO. Aiyo TTpIV TRV ETTIONJN
KUKAOQOPpIa TOU UTTAPEaV TOUAAGXIOTOV 2 QVETTIONUEG EKOOOEIG OTO ECWTEPIKO TWV
Google kal OHA. 21n ouvéxela Kal ouykekpigéva oTig 5 NoguBpiou Tou 2007
TTapoucoIdoTnKe N TTPWTN ékdoon -Beta- kai 1é1e "yevvAONKE™ eTionua 1o android.
To android 1.0/1.1 kukAo@odpnoe oTig 23 ZeTTepPBpiou Tou 2008 Kal TO TTPWTO

KivnTé pe Asitoupyikd android fitav 1o G1 TG T-mobile.

Eikéva 2.2: T-mobile G1

Adyw TnG open source QUONG Tou TTapouciace paydaia e¢EAIEN Kal auTd @aiveTal

atro TO YEYOVOG OTI 7 TTOAU OnPAVTIKEG EKOOCEIC TOU KUKAOQOpNoav Péoa o€ 2.5

Xpovia.
Beta 1o Etlait Honeyoormb B Gream sandwicn
11 Froyo
Cupcake Gingerbread
Donut
T T T T T 1

2008 2009 2010 2011 012 201
Beta 2x B e Cream Sandwichi4.x)
1% Honeyoomb(3.x)

Eikéva 2.3: Xpovodidypapua Ekdéoewv Tou Android OS
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2.3 Ekd60o¢ig Android

Av kai o1 ekdooe€lg 1.0 kar 1.1 dev gixav KATTOIA KWOIKOTTOINUEVN OVOUOOia OTn
OUVEXEID Ol EKOOOEIC TOU ATTEKTNOAV OVOPATA YAUKWYV EEKIVWVTAG aTTO TRV £KOoon
1.5 Cupcake kai 10 ypdupa “C”. Mg autd Tov TpOTTO KABE VEQ €KBOON £XEI Eva
Ovopa YAUKOU PE apxIKO ypduua 1o eTTéPEVO TNG aA@aBritou (11.x. Donut 1.6,
Eclair 2.0-2.1).

2.3.1 Android 1.5 Cupcake

Eikéva 2.4: To AoyoTutro Tou Android 1.5 Cupcake

H ékdoon Android 1.5 Cupcake ékave tnv gu@avion 1ng oTig 30 AtrpiAiou 2009 kai
gival pia atrd TIG onUAVTIKOTEPES avaBaBuioelg Tou KaBWGS O€ auTAV eu@avideTal
VEO WNOIOKO TTANKTPOASGYIO TO OTT0IO £QePE PICIKY) AAAQy OTO OXEDIAOHO TWV VEWV
smartphones a@aipwvTtag 1o QUOIKSG TTANKTPOAdGyIo QWERTY atmd autd. ETiong,
TTPOOTEBNKAV VEEG AEITOUPYIEG OTTWG N KaTaypa@r] Bivieo atrd TNV KAUEPA TOU
KIvnTOoU, N TTapaKkoAoUBnor Toug KaBwg Kal N Aueon PETA@OPTWON TOUG OTO
Youtube.

2.3.2 Android 1.6 Donut

Eikéva 2.5: To Aoyotutro Tou Android 1.6 Donut
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H ékdoon Android 1.6 Donut TTapoucidoTnke oTig 15 Zetrreuppiou 2009. Metd
atré auth Tnv ékdoon Ta android YTTopouVv TTAEOV Va UTTOOTNPIXTOUV O€
OIaQOPETIKEG avaAUoEeIG 000vNG aveEdpTNTA ATTO TNV TTUKVOTNTA TWwV pixels. Xapn
O€ QUTO TO YEYOVOG TO AOYIOUIKO auTO TO BAETTOUME O€ KIVATA THAEQWVQ
OIAPOPETIKWYV KATNYOPIWV. Z€ AUTHV TNV £Kkdoon EekIva va UTTooTnNPICETAI N
€TTIAOYN TTOANATTAWY OpPXEIWV TauTOXPOVa KATI TTOU TTAEOV Bewpoupe dedoEVO.
EmmrAéov, TTpwToEPPaVIOTNKE N UTTApa avagitnong Tng Google otnv apxikn

004vn Tou KIvnTOU Kal eTTavaoxedidoTnke To android market.

2.3.3 Android 2.0 - 2.1 Eclair

Eikéva 2.6: To AoyoTutro Tou Android 2.0 Eclair

H ékdoon Android 2.0 Eclair epgaviotnke oTig 26 OkTwppiou 2009 kai
eTavekd60nke o Android 2.1 Eclair Tov lavoudpio tou 2010. Ze auThv Tnv ékdoon
BeATILWONKE onUavTIKA N AsiIToupyia TG KAPEPAS PE AEITOUPYIEG OTTWG TNV
evowpaTtwaon LED flash, xpwpatikwy €@€, AeiIToupyiag oknvwy, pubuicewyv
I00PPOTTIAG AEUKOU, Yn@Iako (oul K.a.. ETTiong, onuavTikEG aAAayEG uTTAPEav Kal
oToUG XApTeG Google pe duvatdTnTa TTAEOV PWVNTIKAG KaBodrynong Kal odnylwv
oTPoPA-0TPOPN. TEAOG BeATIWONKE N duvaTdTNTA SIANOPPWONG TNG APXIKAS
08o6vng.
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2.3.4 Android 2.2 Froyo

Eikéva 2.7: To Aoyotutro Tou Android 2.2 Froyo

H ékdoon Android 2.2 Froyo kukhopopnoe oTig 20 Maiou 2010 uia ettiong TTOAU
ONUAVTIKR eVvNUEPWON AOYW TNG AAAQYNG METAYAWTTIOTH KAl TRV EUPAVIOT TOU
Dalvic 1Tou £@epe Kaipleg BeATIWOEIG g aTTdd00N KAl TAXUTNTA. ZUPNPWVA PE TNV
Google o1 cuokeuég android £TTeITa amd auTto yivovtal 2 £wg 5 QoPES TaXUTEPEG.
EmmpdobeTa, evowpaTtwveTal n Asitoupyia Wi-Fi Hotspot, o €AeyXog xpriong
TTAKETWY OEDOUEVWV TOU TTAPOXOU KIVATAG TNAEQWVIAGS aTTO TO XproTn. TEAOG
onuavTikn avaBdaduion gival n duvartoTnTa HETAPOPAS TWV EQAPHOYWY aTTd TOV

XWPO OTTOBNKEUONG TNG CUOKEUNG OTNV KAPTA PVIAUNG.

2.3.5 Android 2.3 - 2.3.3 Gingerbread

Eikéva 2.8: To AoyoTutro Tou Android 2.3 Gingerbread

XpnoTtog A. Katodpng
HAiag I'. TaAavotroulog
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H ékdoon Android 2.3 Gingerbread eu@aviotnke oTig 6 Aekepppiou 2010 kai
emavekdOOnke o€ Android 2.3.3 Gingerbread oT1ig¢ 9 ®eBpouapiou Tou 2011. Eival
MIa a11é TIG dNUOPIAEOTEPEG £KOOOEIG android pe onUavTIKOTEPN avapBaduion Tnv
TTPOOBNKN AloBNTAPWY (YUPOOKOTTIO, BAPOUETPO K.A.) KATI TTOU £DWOE TEPAOTIEG
duvaTOTNTEG AVATITUENG EQAPPOYWYV Kal TTaIxvISIWV yia To KivnTé pag. Etriong,

avaBadpioTnke 0 EAEYXOG TNG MTTATAPIOG KA EJPAVIOTNKAV ONUAVTIKEG AEITOUPYIES

oTTw¢ 1o NFC Kai n duvatotnTa KANoewv péow Internet (VolP).

P -

2.3.6 Android 3.0 Honeycomb

!

Eikéva 2.9: To Aoyotutro Tou Android 3.0 Honeycomb
H ékdoon Android 3.0 Honeycomb mrapoucidoTtnke oTig 9 Mdiou Tou 2011 kai ATav
Mia €kdoan n oTroia dnuIoupynonke Kupiwg yia tablets. Kupieg aAAayég n BeATiwon
Tou TTEPIBAAAOVTOC XPrioTN Kal Tou multitasking kaBwg kal N uTTOoTAPIEN

ETTECEPYQOTWYV BUO KAl TEOOAPWYV TTUPAVWV.

2.3.7 Android 4.0 Ice Cream Sandwich

Eikéva 2.10: To AoyoTtutro Tou Android 4.0 ICS
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H ékdoon Android 4.0 Ice Cream Sandwich kukho@opnoe oTig 18 OkTwRpiou
2011. To ICS Atav pia avaBdaduion tmou ékave To android £éva oAoKANpwuEVo
AEITOUPYIKO oUCTNUA OTTOTE N avaBAaBuIor Tou dpxioe oTadiakd va eTTIBPAdUVETAl.
Baoikd kOppAaT o€ autiv TNV evnuépwaon gival n aAAayn Tou TePIBAAAOVTOG
XpPnoTtn Je Tnv oxediaon Holo Ul. ETTiong, £€xouue TTpooBRKn TNG avayvwpiong
TIPOCWTTOU OTNV Ac@AAEIa TNG CUOKEUAG. TEAOG, BeATIWOBNKE N Asitoupyia NFC pe
TN Xprion Tou Android Beam kaBwg Kkal n KAPEPA PE TNV dUVATOTNTA EYYPOPNG

Bivreo o€ avadAuon 1080p.

2.3.8 Android 4.1 - 4.2 - 4.3 Jelly Bean

Eikéva 2.11: To AoyoTtutro Tou Android 4.1 Jelly Bean

O1rwg eitrape petd tTnv ékdoon ICS n avdTtrTugn Tou CUCTANATOS APXIOE Va
emPBpaduveTal Kal auTtod €ival EPPAVES aKOPA Kal atrd TRV AuECWGS ETTONEVN £€Kkdoon
TTou €ivail To Jelly Bean n otroia éueive otnv ayopd yia TEPICOOTEPO aTTO 15 Urveg
MEXPI va €pBel n emouevn(KitKat). H ékdoon Android Jelly Bean gu@aviotnke yia
TPWTN @opd we 4.1 o1ig 9 louAiou 2012, etavekd6Onke aTig 13 NoguBpiou 2012
w¢ 4.2 kai n TeAeuTaia TG avaBdaduion £yive oTig 24 louAiou 2013 wg 4.3.

2 UVOTITIKA OTIG TPEIC avaBabuioeig Tou £xoupe aAAayEéG aTnv ammdédoon Kal Tnv
TaxUTATA TOU AOYIOWIKOU, GAAQyr) OTNV €QAPPOYH POAOYIOU PE EVOWUATWHEVO
TTAYKOO IO POAGI KAl XPOVOUETPO Kal AANQYEG OTIG I00TTOINCEIG PE AEITOUpPYIQ
AUEDNG EVEPYEIOG ATTO TO XPHOTN OTO XWPO TwV €1d0TToINoEWV. OI TTI0 GNPAVTIKESG
ouvelIoPopEG Tou 0To Android Ouwg gival GAAeg. 1o Android Jelly Bean BAétToupe
yia TpwTn @opd TNV duvatoTnTa UTTapEng TTOAAWY SIAQOPETIKWYV XPNOTWYV OE Hia
OUOKEUN 0 KaBévag pe 1o OIKO Tou TTEPIBAAAOV Xprong Kal pubuioeig 6TTwS auTd
uttdpxel atoug H/Y. TéAog, n véa duvatoTnTa 1Tou Eexwpilel eival To Google Now
Evac Yneiakog Bonbog uéow Tou otroiou n Google TTapéxel oTo XPHOTN AUECES
ATTAVTACEIG O€ OTI PWTNOEI JECW TOU DIABIKTUOKOU 1I0TOU, TTANPOPOPIEC OXETIKA HE
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TOV KaIpd KABwWG Kal VEQ Kal €10N0EIG avAAOya PE TA EVOIAQEPOVTA TOU XPrOTN KAl
TNV TTEPIOXI OTNV OTToia BPioKeTAl.

2.3.9 Android 4.4 KitKat

Eikéva 2.12: To AoyoTtutio Tou Android 4.4 KitKat

H ékdoon Android 4.4 KitKat ékave Tnv eueavior) TG oTig 31 OkTwRpiou 2013.
Ytmpgav pIdiIkEG aAAayEG aTo TTEPIBAAAOV XprOTn Kal OTIG ETTIOOCEIC TOU
AoyiouIKoU pe okoTrd To Android va PTTopei va KUKAOQOpPHoel Xwpig TTpoBAAuaTa
KAl O€ OUOKEUEG XANNAOU KOOTOUG. Kal TO TTETUXE KOBWGS OKOPO KOl CUOKEUEG JE
512mb RAM p1ropoucav va “avrééouv” Ta Android KitKat. Etriong, o€ autr} Tnv
ékdoan egeAixtnke pidik& To Google Now pe Tnv Kaivoupyia Asitoupyia OK Google
TTOU ETTETPETTE OTO XPNOTN va KAVEI TIPAYUATA OTO KIVNTO TOU XWPIG KAV va ayyiel
TN CUOKEUR, aTTAG HE QWVNTIKES EVTOAEG. TEAOG, TTPOOTEDNKE Kal n AsIToupyia TnNG
aouppaTNG EKTUTTWONG.

2.3.10 Android 5.0 Lollipop

Eikova 2.13: To AoyoTtutro Tou Android 5.0 Lollipop
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H ékdoon Android 5.0 Lollipop kukho@dpnoe oTig 12 NogpuBpiou 2014. Ta GAAN
MIa @opd n Google Tpoxwpnoe o€ Pia PICIKY aAAayr oTo TTEPIBAANOV XproTn Kai
dlapopewoe To Material Design, pia eTTiTredn oxediaon TTou £dwoe AtTTAOTNTA Kal
TTEPICOOTEPN EUKOAIa aTnv xprion Tou Android. Etriong, TTpooTéOnKe n duvaroTnTa
va ouvOE£ovTal AUECT METAEU TOUG OAEG O CUOKEUEG TOU XPrOTN TTOU £XOUV
Android Lollipop (TnAépwvo, TautTAETa, poAdl, Android TnAedpaon K.a.) hE TN
Aeiroupyia Multiscreen kai va poipdovtal atro apxeia, pubuioelg HEXP! Kal TO
10TOPIKG avalitnong. TEAOG, atrd auTrv Tnv £€kdoon ekivnoav va uttooTnpifovTal
ETTECEPYOOTEG 64-bit yia TIG CUOKEUEG.

2.3.11 Android 6.0 Marshmallow

3

Eikéva 2.14: To AoyoTtutro Tou Android 6.0 Marshmallow

draoaue otnv TEAEUTaia PEXPI oAuEpa £kdoan Tou AoyiouikoUu Android e Tnv
Android 6.0 Marshmallow va kukAogopei oTig 5 OkTwRpiou 2015 kai va
TTapoucidletal wg n o TTAAPNGS ékdoon Android TTou €xoupe Ol HEXPI OUEPQ.
‘Eyivav peyaAeg kai pICIkEG aAAayEG TTou divouv VEEG DUVATOTNTEG OTO XPNOTN KAl
aveBadel To eTTTTESO TWV KIVNTWYV CUCKEUWV. AvaBabuioTnke ek véou To Google
Now pe Tn Asiroupyia “Now on tap”. ‘ETo1 0 xprioTng, NTTOPEI 0€ OTTOI0OATTOTE
€QAPUOYN KAl AV Eival, KPATWVTAG TTATNHEVO TO KEVTPIKO KOUMTTI TNG OUOKEUNG, va
eppavioel To Google Now pe dpeca dIaBECINES TTANPOPOPIEC OXETIKA PE AUTO TTOU
EBAeTTE XWpig va Byel attd TNV e@apuoyr). MeydAn aAlhayn €1Tiong €xel yivel kal pe
TIG GdelEg TTou ¢NTOUV OI EQapHOYEG TTou KaTeBdalouue atrd 1o Play Store.
MaAaidTepa n KABE e@apuoyr], TTPOKEINEVOU va TPELEI TN CUOKEUN, {NTOUCE TIG
adeleg Tou xpelaldtav OAeG padi, iowg Kal TTEPICOOTEPES. Twpa TTAEOV, 0 idIoG O
XPNoTng emmAéyel I Gdeieg Ba dwaoel o KABE Qapuoyr| Kal UTTOPE va TTEPIOPITEI
€101 TNV TTPOCRACH TNG O€ OTTOIA ONUEIa TNG CUOKEUNG Tou £IOUEI. MpooTéOnke
etriong n Asimtoupyia Android Pay péow Tng oTroiag YTropei TTAEov 0 XproTng va
KAvel TTANPWHES JECW KIVNTOU Kal e aoPAAEIa, KaBwG AEITOUPYEI PE TTIOTOTTOINON
OAKTUAIKOU aTTOTUTTWHATOG. AAAN HIa KUpla Asitoupyia gival To Doze. To Doze
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gival yia véa TeXvoAoyia TTou JEow Twv aiodnTrpwy “katahapaivel” ToTe givai
QVEVEPYN N CUOKEUN YIA OPIOPEVO XPOVO Kal “KOIMICEI” TIG EQAPUOYEG TTAPACKNViOU
ETTITUYXAVOVTOG £T01, HEYAAN £EOIKOVOUNON EVEPYEIOG OTN PTTATAPIA TNG OUCKEUNG.
TENOG, aAAayEG Exoupe Kal oTo TTEPIBAAAOV Xpriong YE KABETN TTAEov AioTa
EQPAPHPOYWYV, UTTOOTHPIEN TOU VEOU UsSbh type-c Kabwg Kal VEEG KAPTEANEG OTIG
pubuioeIg, ol oTToieG divouv TTOAAEG dUVATOTNTEG OTOV XPAHOTN Yia Tn dlaxeEipion TG
OUOKEUNG TOU.

2.4 Npoypappatiopdg og Android

MNa va @TIager KAtrolog Tnv OIKA Tou eQpapuoyn XPEIAZETaI KATTOIA EPYAAELia Kal
Katroleg TAnpogopics. H Google divel peyaAn BorBeia oe GTToI0V AOXOAEITAl PHE TV
avaTTugn epapuoywyv android kal JAAIOTa €XEl TIAEEI YIA IOTOCEAIDA YIA TOUG
TTpoypauuaTioTég android. H 1oTooeAida (developer.android.com) TTapéxel TTOAEG
TTANPOPOPIES YIA TO TTWG KATTOIOG PTTOPEI va EEKIVIOEI ATTO TO UNOEV va QTIAXVEI
MIa e@appuoyr], divovtal 6Aa Ta atrapaitnTa epyaAcia 0TTwg To Android Studio kai
Ta apyeia Tou Ba xpelaoTei oTa oTToia Ba avagepBouue TTapakdtw. Etriong, k&be
pAva n Google e@odiddel TOUG TTPOYPANMPATIOTEG TNG UE TTANPOPOPIEG OXETIKA UE
TNV ékdoon android, To p€yeBog 08dvNG K.a. TTOU XPNOIUOTTOIOUVTAI TTEPICOOTEPO
WOTE VA LEPEI O TTPOYPAMMPATIOTAS Kal va €TTIAECEI TO KOIVO TTOU Ba €€l aTTAXNON N
epappoyr Tou. KaT TETOI0 QaiveTal Kal oTNV €IKOVA TTOU akoAouBei kai divel TV
duvaTtoTNTA OTOV TTPOYPAPUATIOTH Va O€l TTOIEG EKDOOEIG XPNOIWOTTOIoOUVTal ava
TOV KOOMO Kal o€ TI TToo0oTO. 'ETOI UTTOPEi Va ETTIAECEI va PTIALE, yIa TTAPAdEIYUA,
MIa e@apuoyr) n otroia va ptropei va “Tpéxel” o€ Android Jelly Bean n)
MeTayevéoTepa Kal Ox1 o€ ICS A TTponyouUEVa TTOU £X0OUV JIKPA TTooooTd TTia. Kal
auTd €ival TTOAU OnNUAvTikO, KABWG, KATTOIOC TTOU QTIAXVEI MIO EQAPUOYH JOVO yia
TNV TeAeuTaia ékdoon Android Ba xaoel peydAo TTOO00TO CUCKEUWY, OI OTTOIEG Ba
aduvaTouV va KATERACOUV TNV £QApPUOYH TOU.

Marshmallow 23 0.3%

Eikéva 2.15: Noocoatd xpriong ekddoewv Android (Noéuppiog 2015)
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KE®PAAAIO 3 - EMIAOIH MNMEPIBAAAONTOX ANAMNTY=HX

MNa tnv dnuioupyia android epappoywv(apps) xpelaldPaoTe TO KATAAANAO
TEPIBAAAOV, £T01, WOTE VA UTTOPOUUE VO DOUAEWOUE UE EUXEPEIA KAl VA
QTTOPUYOUNE, OO0 UTTOPOUUE, ATTPOOUEVEG APVNTIKEG KATAOTAOEIS. [Na TNV
dnuioupyia evog TEToIoU TTEPIBAAANOVTOG Ba TTPETTEI VO aKOAOUBACOUUE Ta €ENG
BAuara.

Oa TpéTTel va atmo@aciooupe apxikd, o€ T TTeEpIBAAAOV avaTITugng Ba EEKIVIIOOUNE
va dnNUIoUPYOUNE TIG EQAaPUOYEG Hag. MTTopouue va douAéwoue €ite oe Android
Studio eite o€ Eclipse.

3.1 Eclipse VS. Android

##1 Workspace

Eclipse Android Studio

= origin_peiramatikh - [ChuUsers\BoapBapoh DesktopiotTun
L EAV R (V7 N7 o oV a (o) IS A Lol o3t B0) 4 Fil= Edit View Mawigate Code Analyze Refactor

File Edit Source Refactor Navigate Search F (= = I v 6 O & A& |«
= — = origin_peiramatilch - openCVWSamplecolorblobdet
T ‘ﬁ; >4 0 % % > LJ;* g5 Android - & == | B i

=

=
=

&

- = = openCVLibrary 200
s SPencVE ampiecolorbiobdet ction
- = = = rmanifests
. e a jawa
= l(:J E org.opencw.samples.colorblobdetect
— & src .:-';’__ = ColorBlobDetectionfctivity
o= c ColorBlobDetector
T @ c_om.mycompany v = DreviceSearchioctivity
== public = res

! & MyApplication.html drawable
|=] MyApplication.gwt.xml
= 83 com.mycompany.dient = =2 activity_dewice_search.aanl

o Ii] M\/A Iication.java = color_blob_detection_surface_wiew.x

layout

o Captures

= dewvice_name.xml

+|-- @4 JRE System Library [jre1.5.0_04] values

+ ,;. gwt-user.jar - C:\Documents and Set! openCWSamplefacedetection
+| g JUNIT_HOMEfjunit.jar - C:\Program F = Gradle Scripts

+ = tomcat e~

|=| MyApplication.launch
=7 MyaApplication-compile.cmd
= MyaApplication-shell.cmd

Messages: Gradle Sync :l
) Gradle tasks [:openCVWSamplecolarblc

iopenCWSamplecolorblobdetection:p
ropenCWSamplecolorblobdetection:p

Build Variants

X

Wi fol

Eikéva 3.1 Eclipse VS Android

To workspace dia@épel TTOAU oTa dUO AUTA TTPOYPANUATA AVATITUENG KWAIKA. TO
eclipse kavel xprijon BIBAIOBNKWY Kal modules atrd To apxeio ue TNV KATAANEN .jar.
To android studio, 6TTw¢ BAETTOUME TTAPATTAVW, OEV XPEIAZETAI TO ApXEio .jar
Kabwg kataAapaivel amrd pévo Tou Ta modules kai TiG BIBAIOBAKEG.

##2 run,tested,debugged(EvornTec)

O1 TTapatrdvw evoTNTEG €ival TTAPOUOIEG PETALU TWV OUO TTPOYPANPATWY AAAG HE
MIKPEG onUavTIKES dla@opég. 210 android studio, n KABe evoTNTa £XEI €va BIKO TNG
Gradle (dnuioupyeital autépata Kai Bonddel oTNV ATTooQAAUATWON TOU KWOIKO
Kal TOU OwaoToU TPOTTOU EKTEAEONC TNG £pappoync). Etriong, To apxeio autd
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TTEPIEXEI ONUAVTIKEG TTANPOPOPIES, OTTWG, TTola OEIpd aTTd £kdOoEIS Android
uTTOOTNPICEI TO £€PYO HAG, KABWG Kal EEAPTACEIS TV OEQOUEVWV TOU.

##3 Design

Palette B 1 [L- [iMews4~ [i- (DFullscreen ~ - @~ 1§122-  ComponentTree
[ Layouts . . DRICHCN =] ﬁ'. @ Device Screen
[l FramelL ayout RelativeLayout
[[] tineart ayout (Horizontal) % color_bloh_detection_activity_surface_view
I:‘ LinearLayout (Vertical) Relativelayout
I:‘ TableLayout
E TableRow
|:| GridLayout
e
Relativel ayout Froperties
[ Widgets
Plain TextView
Large Text layout:height match_parent
Medium Text style
Small Text accessibilityLiveRegion
ok Button

accessibilityTraversal After
or Small Button

'@,‘ RadioButton
CheckBox
—| Dasign| Text ‘

accessibilityTraversalBefore

alpha

Eikéva 3.2 Design

To Android Studio diabétel éva véo Kal BeATiIwuévo design, OTTou YTTopoUlE va
doupe 1o TTEPIBAAAOV OTO OTTOIO EPYACONAOTE, TI EXOUME QTIAEEI HEXPI OTIVUAG Kal
TO TTWG BEAOUNE va ep@avileTal N e@apuoyn pag oto KivnTtd. To Eclipse £xel kai
auTo TTapopolo design aAAd Ox1 TOOO KAAG eCOTTAICUEVO Kal OxI TOOO €UXPNOTO.

##4 MNpooBnkn piac BIBAIOBAKNC

210 Eclipse yia va eiocdyoupe pia véa BIBAIOBAKN Ba TTPETTEl va TTAPE OTO .jar Kal
va TTatiooupe <<Add As library>> kal ueTé va QPOVTIOOUNE va CUyXPOViIoOUUE
BiBAI0BrKN Kai project. Evw, oto Android Studio, atrAd TTaue oTo values->new-
>directory->(6voua directory)libs, é1o1 @Tidxvoupe BIBAIOBNAKN Kal JETA TV
yeMiCoupe pe 6,11 BEAOUNE. ZTNV OUVEXEID, KAVOUUE £va KAIK 0To <<Sync Gradle>>
TTPOKEIJEVOU TO €PYO PAG VA CUYXPOVIOTEN ME auTrhv TNV BIBAIOBAKN.

"2 origin_pei il 3 1 CW'S. ction -« [ src + [ main - £ res -+ E1 values -
o | o Android = [ B~ B Pl > | & openCWSamplecolorblobdetection..\Androidhanifes
= =
= 3 openCVLibrary 300 —— - B | [L~ | MNexus 4~ - | @ F
it 2 openCVSamplecolorblobdetection
Ca wts =] I
= 3 manifests I Layo [23] - [=] (3] =l
£ L& res 3% Cut Ctriex =) File
E =
£ = areweble D cony e O
.E,' =3 layout Copy Path Ctrl+Shift+C 5] C++ Class
=1 walues Copy as Plain Tesxt e+ C/C++ Source File
& C= nCW'S, ction Copy Reference Ctrl+ Alt+Shift+ C [ C/C++ Header File
£ o= ; _
= (=% Gradle Scripts il Paste Ctrl+V e Image Asset
- Find Usages Alt~F7 8" Vector Asset
Find in Path... Ctrl+Shift+F | [E] Singleton
Replace in Path... Ctrl~Shift+R Edit File Ternplates...
Analyze >
w= e AIDL >
Refactor Y S Activity >
Add to Favorites » i Andreid SAuto >
Show Image Thumbnails Ctrl+Shift+T | s Folder >
Reformat Code... Ctrl+ Alt+L "W Fragment >
Optimize Imports... Ctri~Al+~CQ @' Google >
1= | Messages: Gradie Sync [t PR-TI:] —
= ! Delete... Delete "' Other >
= mm = @0 Gradle tasks [:openCVWSarm| = =, s o
= . i . ervice
= == :openCWSamplecolorblobe "#! Create 'Tests in ‘walues''... J
= = :openCWVWSamplecolorblobe P Run 'Tests in ‘values™ Ctrl+shift+Flo | "®" UI Component L
e & :openCVSamplecolorblobc §iif Debug 'Tests in "values” W Wear >
= =
: CVLibrary300:compil @ wWidget >
+ = cpen s P i >
= :openCVLibrany300:copyRe Leocal Histony: e XML >
=1 - w —— e —— - Sunchraniee walies!

Eikéva 3.3 MNpooBrikn piag BiBAI0BAKNG
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##5 E€apTtiosic yetatl Twv EvotAtwy

AKpIBw¢ 6TTWG Kai oTo Eclipse, é1o1 kal 010 Android Studio pia povada ptropei va
eCaptaTal atmd pia AAAn evotnTa. 210 eclipse KAVOUUE OUYKEKPIPEVES EVEPYEIEG
€701 WOTE VA TO TTETUXOUME aUTO, evw, avTiBeta, oto Android Studio dnuioupyeital
auTtépara 1o atmrapaitnTo Gradle TTou XpelalOUAOTE.

##6 Manifest Destiny

Mia onuavTtiky aAAayr atréd 1o Eclipse oto Android Studio gival n TpooBrikn Tou
Android Manifest. To Android Manifest gival 0 xWpog OTTou dnNAWVOUE TO TI
BéAoupe va 1oxUel oTo TTPOYPANPA pag (T1.X. “debuggable=true”-> duvardéTnTa va
Kdvouue debug otov Kwdika). MapdAa autd, autr n diadikagoia yiveral autépaTa
oto Manifest kal atTAd aAAG{oupe TNV TIPN aTTd <<true>> o¢ <<false>> avaAdywg
av BEAoupe va oupPaivel KATI 1} 6.

##7 H petdBaon ammd Android Studio og Eclipse

Edw Ta rpayparta gival Aiyo 1o duokoAa. Kuplog Adyog eival 611, To gradle apxeio
Oev peTapEPETal OTO eclipse Kal gival auto TTou €xel OAEG TIG TTANPOPOPIES TNG
EQPAPMOYAGC HOG. Oa TTPETTEl va yivovTal OAa xelpokivnTa. AUTa TTou Ba TTPETTEI VA
yvwpiCouue civai:

e [loAAEG TTANPOPOpIES TOU €pyou gival oTo settings.gradle

e To settings.gradle cival €va apxeio TO OTTOIO EVANEPWVEI AUTOUATA OAEG TIG
KAGQOEIGC TOU OUCTAUATOG OTAV EI0AYOUUE KATI KAIVOUPYIO

e Kd0Be evotnta oto Android Studio €xel To d1k6 TnG build.gradle

3.2 Moia n ekTipnon pag

MapakdaTw oag TTapoucIACOUNE TNV EKTIUNON JAG, YE TTAPADEIYMATA, OXETIKA UE TO
TTPOYPAUMA TTOU Ba ETTIAEEOUE.

##1 Drag and Drop Gui (Zx£0100TAC)

To Android Studio oTo TUANG TOU OXESIAOUOU £XEl TO TTAEOV YVWOTO 0€ OAOUG
<<drag and drop>>. AnAadn £Toiga oxEdIa, oxnuaTa Kai 1I81I0TNTESG TTOU VI VA TIG
EVOWMNOATWOOUE, aTTAd TIG 0€PVOUNE aTTO TNV TTAAETA. ZTO eclipse TIG @TIAXVOUuE
MOvol pag. BéEBaia, Twpa PIAGUE yia uttdBean 2 AeTrtwv TrTapatravw. OtoTe, av dev
BéAoupe kATl 101aiTEPO ATTO TTAEUPA design o€ ypriyopo XpOvo, TOTE BEV £XOUV Kal
MEYAAN dlagopd, KaBwg o€ Pia copapn EQapuoyr TO HEYOAUTEPO KOUPATI TOU
XPOVOU Pag TO dATTAVOUE OTOV KWAIKA.

ExTignon: lootaAia

##2 Opydavwaon kal avatrTuén Kwoika, BoriBsia og error Kal GUUTTARPWON KWOIKA
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To Android Studio €xe1 oAokApwaon Kwdika. Me autdv Tov 6po, EVVOOUUE TNV
opyavwaon Kai TNV avartuén kwdika, dnAadr), Tnv Borbeia TTou XpelalduaoTe,
WOTE VA TTAYE OTO ETTOPEVO Prpa, 6Tav BAETTOUPE KATTOI0 CQAAUQ(error).Ze
TTEPITITWON TTOU £XOUNE KATTOIO CUVTAKTIKO AABOG OTOV KWOAIKA YaAG UTTAPXE! N
QUTOPATN PETATPOTTH TOU AdBoug og cwoTo. ETTioNG, av XpnOIYMOTIOINCOUNE Hid
METABANTA TTOU Oev €xel ONAWOEI e TTATNUA 2 TTAAKTPpWY <<alt + enter>> , deixvel
TIG ETTIAOYEG TTOU €XOUME, WOTE VA TPEXEI KAVOVIKA. TO ONPAVTIKOTEPO aTTO OAQ
eival, n emAoyn objects 1 classes 6Tav BéEAoupe va avagepBoUpe o€ ekeivn TNV
OUYKEKPIPEVN KAAON. Agv €ipaoTe UTTOXPEWPEVOI VA BPOUUE TO aKPIBES dvoua TNG
KAGonNG.

origin_pei i openC\ tion + [ src main java ) [Corg opency samples colorblobdetect ' © DeviceSearchActivity
& Android  + @ & | #- |- (€ ColorBlobDetectionActivityjava % | (€ ColorBlobDetectorjava % | () DeviceSearchActivity.java X
o
§ open(Vlibrary300 6l protected void onCreate (Bundle savedInstanceState) |
Al openCVSamplecolorblobdetection super. onCreate (savedInstanceState) ;
J+ manifests setContentView (R.layout.activity device search);
o Java " P
= | orblobdetect txtl = (TextView) findViewById(R.id.textViewl);
g CTGOpENCsaMpIEs. colorbloDaetee tat2 = (TextView) findViewByld (R.id.bextViend):
5 £ ColorBlobDetectionActivity txt3 = (TextView) findViewById (R.id. bextView
B € % ColorBlobDetector
7
€ & DeviceSearchActivity Initialize a One for already paired devices and one for newly discoversd devices
. 3 res wPairedDevi new ArrayAdapter<String>(this, R
£ whewDevicesArrayAdapter = new Arrayidapter<String>(this, R.layout.dev
2 drawable
5
i layout Find snd set up fhe ListViey for paived devices
values ListView pairedlistView = (ListView) findViewByld(R.id.paired devices);
open(VSamplefacedetection pairedListView.setAdapter (nPairedDevicesArrayAdapter) ;
O Gradle Scripts pairedlistView.setOnItemClickListener (wDeviceClicklListener);

ListView newDevicesListView = (ListView) findViewById(R.id.new devices);
newDevicesListView.sethdapter (mNewDevicesArrayAdapter) ;
newDevicesListView.setOnItemClickListener (mDeviceClickListener);

Eikéva 3.4 OAokAfRpwon KwoIka
ExkTignon: Android Studio
##3 Gradle

210 Android studio, 6TTw¢ ava@épape, ival Eva TTOAUTINO epyaleio, KaBwg, eival
uTTEUBUVO Yyia To debug Kal TOV GuyXPOVIGHO OAOKANPOU TOU TTPOYPAUUATOG, ATTAG
ME éva TTaTNPa. To KaAUTEPO €ival 0TI, dev XpelddeTal va TO QTIAEOUE Kal vVa
yPAWOouUlE KATI HEoa, BIOTI dnUIoUPYEITAI KAl YPAPETAI AUTOUOTA WE TV dNMIoupyia
TOU project Kal Twv aAAaywV TToU KAVOUNE oTnv TTopeia. Evw, oTo Eclipse mpétrel
va 10 ONUIOUPYOOUNE Kal OTav aAAACoUpE KATI OTOV KWOIKA Pag, va TTNyaivouuE
Kl EKEI VO KAVOUE TIG aTTapaiTnTeG aAAayEG. Me auTdv Tov TPAOTTO, UAOTTOIOUNE
€UKOAQ Kal ypriyopa 10 £€py0 PAG.

Exktignon: Android Studio

##4 Cloud platform

To Android Studio utrooTnpicel Tnv cloud platform tng Google, n otoia pag
TTapEXEl TRV duvaToTNTa va Xprnong Tng <<Google App Engine>>. To Google
App Engine ival To epyaAcio TTou pag emMTPETTEI TN dNUIOUPYIa KAl TNV EKTEAEON
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EQapPoywV TTavw oTnv Google. Ta TTAEOVEKTAUATA TTOU £XOUME aTTO TNV XPROoN
€VOG TETOIOU £pYOAEiou gival:

e H €UKOAN dnuioupyia project
e H g€UKOAN ouvTtripnon Tou
e [ priyopn avaBdduion OTIG AVAYKES TNG OUYXPOVNG ETTOXNAG

Emriong, agiCel va onueiwBei 611, ye TV xprion App Engine dev xpeiddovrai ol
servers yia va diatnpnOei.

OAa autd TToU avagépaue, JTTOPOUV va yivouv Kal oTo Eclipse pe 1o epyaleio
Google Plugin yia Eclipse.

ExTignon: lootaAia

##5 MepiBaAAov XpAoTn

To Eclipse gival peyaAUuTepo oav TTpOYPAPUa Kal ATAV dNUOPIAEG TTPIV ATTO JIa
oekaeTia. Opwg, Ta TeAeuTaia xpdvia deixvel va £xel EETTEPACOEI yIa TRV avATITUEN
Android epappoywv. Etriong, xTioTnke yia va gival éva gepyaAcio IDE, yia
OTTOIAONTTOTE XPON Kal O OTTOI0dATTOTE YAWOOA (av Kai n java gival n Kupia).
Evw, To Android Studio €ival éva véo TTpOypauua, To oTToio dnuioupyrRodnke Ta
TEAEUTAIO XPOVIO KOI CUYKEKPIUEVQ, VIO va gival Eva olkeio TTEPIBAAAOV £T01 WOTE,
va BonBdel Tov TTpoypapuatioT va dnuioupyei android applications pe
MEYOAUTEPN €UKOAIQ KaIl PE PEYOAUTEPN YKAUO EPYOAEIWV.

Exktignon: Android Studio

TeAhiki ekTipnon: Android Studio

3.3 Zoykpion Android / ios / Windows

To k&Be AsiToupyiKd KIVNTAG OUCKEUNRG €XEI TNV avTiaTolxn eTrionun utrodopn (IDE
& SDK) yia Tnv dnuioupyia eyyEVWV EQAPUOYWY YIa AUTO.

ANDROID: lNa 1o Android utrépxel To TTakéTo Aoyiouikou Android Development
Tools 10 otroio TrepIAapBaver:

» Android SDK

Mwooa TTpoypapuatioyou JAVA

Mia TpotToTTOINUEVN £€KOOOT TOoU TTpoypaupaTog Eclipse wg IDE
A&ciToupyei o 6Aa Ta yVwWOoTd AgiITOUpYIKA
ouvoTApata(Windows,Linux,Mac OS X)

Y V V

i0S: INa 10 iI0S uTtdpxel TO TTAKETO AoyIouIKoU <<EpyaAcia MNpoypaupatioTn
iI0S>> (iI0S Developer Toolset) T0 o110i0 TTEPIAAUPBAVEL:
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» 10S SDK

» [A\wooa mmpoypaupatiopgou Objective-C(utrepauvolo Tng C)
» To mpdypaupa XCode wg IDE

» Neiroupyei pévo ota TTAaiola Tou Asitoupyikou Mac OS X

WINDOWS PHONE: lNa 1o Windows Phone utrdpxel To TTaKETO AOYIOUIKOU
Windows Phone SDK T10 oT1r0io TrepIAauBaver:

» Windows Phone SDK

» [A\wooa TTpoypaupaTIopNoU OTroIadATTOTE UTTOOTNPICETE TTO TO TTAQICIO
Aoyiopikou( Software Framework) .NET

» To mpoypaupa Visual Studio Express wg IDE

» A&iToupyei povo ota TTAaiola Tou AsiToupyikou Microsoft Windows

Etriong, kavéva TakéTo Aoyiopikou dev poipadeTal Tnv idia yAwooa
TTPOYPOUMATIONOU PE Ta AAAQ, ETTOPEVWG TO £PYO TWV TTPOYPOUUATIOTWY YivETal
QKOMA TTI0 OUCKOAO.

Emopévwg, n dnuioupyia piag eyyevoug Android eQpapuoynig yivetal ge undeviko
KOOTOG, KABwWG o1 ekdOOEIG Linux gival dwpeav.

¢ TTAApPN avtiBeon pe TIc Android eQapuoyEg, ival ol epapuoyEg o€ I0S Kal
Windows Phone. Kai auTto yiari, ol eyyevig epapuoyEg i0S TTpoUTToBETOUuY TNV
utTapén evog Apple uttoAoyioTh, £€T01 WOTE, Va €XEI TNV KATOXN TOU TO AEITOUPYIKO
Mac OS X. ‘Et1ol, kai o1 eyyevig epapuoyés Windows Phone 1TpoUTtToB£TouV TNV
KaToxr adeiag Tou Asitoupyikou Microsoft Windows. To atrotéAeopa givail OTl,
auTéG o1 dUo oTolxiCouv. ETriong, To K6OTOG dnuoacicuong piag epapuoyns Android
gival Katd TTOAU TTI0 OIKOVOWIKE aTTO TIG AGAAEG dUO. 2TnV ouvéxela, Ba oag deifouue
€vav OUYKPITIKO TTivaKa epyaAgiwy avaTTTu¢ng KIVNTWVY £QAPUOYWV.
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Mivakag 3.1:ZuyKpITIKOG TTiVOKAG EPYAAEiWY AvATITUENG KIVNTWY EQAPUOYWV
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KEDAAAIO 4 - AHMIOYPI'IA ENOZ ANDROID DEVELOPMENT
ENVIRONMENT

MNa va ytrop€ooupe va EEKIVIIOOUNE TNV avdatrtugn Android epappoywy, Ba TTpETTE
va £XOUME dnuioupyAoel To KatdAAnAo TTepIBAAAOVY yia TNV Epyacia pag.
ZEKIVWOVTAG aTTO UNdEVIKH BACH, TO TTPWTO BAMG TTOU TTPETTEI VA
TIPAYHATOTIOINCOUE €ival N EYKATAOTACN OTOV UTTOAOYIOTH pag Tou Android
Studio (Latest Version) padi e OAa Ta ammapaitnTa epyaAeia TTou Ba XPEIACTOUUE
(17.X- BIBAIOBAKEG, TTAATPOPUEG KTA.)

H avarrrugn Android epapuoywyv oTnv TITUXIOKA pog Baoiletar oe Windows
A&IToupyIkO ouoTnpa. ETTopévwg, 6Aa Ta epyaleia Tou Ba kateBacoupe Kal Ba
eyKaTaoTiooupe Ba gival o€ ekdOOOEIG TTOU avTaTTtokpivovTal o€ Windows
AEITOUPYIKO oUCTNUA. ZTNV TTEPITITWON TTOU Ba XPNOIUOTTOIOUCAUE KATTOIO AAAO
AEITOUPYIKO oUOTNPA, O aAAaYEG Ba ATAV EAGXIOTES KAl TTI0 CUYKEKPIYEVA Ba
akoAouBouoape akpIBwg Ta idia BAPaTa aAAd, avTi va katepalaue Ta epyaleia yia
Windows Ba Ta katepadape yia 1o dIKO Yag AsIToupyikd ouoTnua.

210 TTEPIBAAAOV avatTuéng Android e@apuoywy €XOUlE Tpia TTOAU Baoikd
epyaAcia, Ta otroia TTapEXovTal Kal Ta Tpia, dwpedv. Autd gival Ta java, eclipse,
Android Studio.

OAeg o1 Android epappoyég kal n avarTuén Toug otnpifovral otnv standard
version, Trou gival N <<Java Platform Standard Edition — Java SE>> dnAadn,
YAWOOa TTpoypaudaTIoNoU java. 2Ta TTapakdTw Priparta Ba O€iTe Ye TToI0 TPOTTO
Ba katedooupe auTAv TNV version atoé Tnv Oracle.

4.1 Download Android Studio

Apxikd, avoiyoupe Tov browser TTou £€xouue OTOV UTTOAOYIOTH POG Kal
mAnkTpoAoyouue <<free download android studio for windows>>, oTnv cuvéxeia,
oTNV TTPWTN ETTIAOYI TTOU EUPAVICETAI KAVOUUE KAIK WOTE, va JTTOUUE OTNV O€Aida.

‘Emreita, Ba yetaBouue otn ogAida, n otroia Ba gival oav Tnv €ikova 4.1 TTou
OKOAOUBEI.
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K C' @ https://developer.android.com/sdk/index.html [ —
Developers Design  Develop  Distribute B Developer Console Q
Training API| Guides Reference Tools Google Services Samples

Download

An d rO i d The official Android IDE
Installing the SDK ; SJ[ ¥ d \C) e

Adding SDK Packages

» Android Studio IDE

Android Studio
« Android SDK tools

Workflow + Android 6.0 (Marshmallow) Platform

» Android 6.0 emulator system image

Tools Help with Google APls

Build System

Performance Tools

Testing Tools

Support Library

Data Binding Library « Other Download Options

Revisions Tt v

Eikova 4.1 Android Studio

Link for download Android studio -> https://developer.android.com/sdk/index.html

2TNV CUVEXEIQ TTATAPE TO TTPACIVO KOUuuTTi TTou ypdgel <<DOWNLOAD ANDROID
STUDIO FOR WINDOWS>>,

4.2 Eykardaotaon Android Studio

Eg@ooov £xoupe diaBdoel kal atrodexOei Toug 6poug Kai TIG TTOMITIKEG, ETTIAEYOUE
TO KOUTAKI KalI €ipacTe €TOIPOI YIa va KaTeBAooupe To TTEPIBAANOV avAaTITUENG TNG

£QAPHOYAG HOG.

Otav A€oV €x€l KATEREI TO APXEIO PMAG, TO AVOIYOUUE KOl TTATAUE TO KOUMTTI
<<€KTEAEON>>.

2TNV CUVEXEIQ TTIPOXWPAUE O€ £Eva aTTd TA TTIO ONUAVTIKA BAUATa, EQOCOV £XOUUE
TTOTACEI TO KOUMTT <<Next>> kal JyeTagpepOei oTnv €Ikdva 4.2.
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Werifying your system meets the minimum reguirement s

System Check

We could not detect a Java Development Kit (JDK) w7 or newer aon your system. Please

browse to its path if known:

or download the following compatble J1DK: jdk-Fus7-windows-i5856.exe
and press 'Mext’ after installation is complete.

[ < Back ][ Mext = J [ Cancel ]

Eikéva 4.2 JDK
4.3 Download JDK

2€ AUTO TO onueio, Ba oTaBoupe Aiyo TTapatravw dI0TI, €dW Pag AEgl OTI,

ATTOPAITATN TTPOUTTOBED, VIO VO CUVEXIOTEI N EyKATACTACH TOU TTPOYPANUATOG,

gival n utrapén Tou epyaleiou Java Development Kit(JDK) v7. AnAadr, n utrapén

MIag TTAAT@OPUAG java oToV UTTOAOYIOTA JOG, yiaTi, OTTwg TTpocitrape, To Android

Studio B¢éAel kai Tnv java platform yia va Aseitoupynoel. ‘Exoupe, Aoitrov, dUo

emAOYEG. Av éxoupue epyaoTei Eavd o€ TTepIBAAAOV java, Ba £Xoupe aiyoupa dia

java platform, €101, TO uOvo TTOU £XOUUE Va KAVOUUE €ival va TTATHOOUNE

<<browse..>> kai va Y&&ouue TToU £x€l aTTOONKEUBEI OTOV UTTOAOYIOTH Pag. Av dev

EXOUME EavadoUAEWel o€ java, BeV £XOUUE KOl TNV aTTapaitnTn TTAATQOpua. Ta
BAudaTa gival atrAd Kal e0KOAA. ApXIKA, TTATAPE TTAVW OTA PTTAE YPAUMATA TTOU
Aéve << jdk-7u67-windows-i586.exe >> Kal auTd auTopaTa pag odnyouv 0Tn

oeAida TTou UTTAPXEI TO EPYAAEi0, TO OTTOIO XpelaldpaoTe yia To Android Studio.

(BAETTE €1kOVa 4.3)

= C' [ www.oracle.ccom/technetwork/java/javase/downloads/jdk7-downloads-1880260.html

i Epappoyéc B Mootewopeves Tom...

O httpsi//

[ http://eclass.teipirg

Search Q

Sign In/Register Help Country ~ Communities » lama._. v | wantto.

ORACLE

Products Solutions Downloads Store Support Training Partners About OTN

Oracle Technology Network > Java > .Java SE > Downloads

Java SDKs and Tools

Java SE Overview | Downloads || Documentation || Community |[ Technologies || Training
Java EE # Java SE
wa . § Java EE and Glassfish
Java ME Java SE Development Kit 7 Downloads *
Java SE Support [End of Public Updates for Oracle JDK 7 # Java ME
Java SE his release will be the last Oracle JOK 7 publicly available update. For more information, and # Java Card
e " details on how to receive longer term support for Oracle JDK 7, please see the Oracle Java SE s
Java Embedded 2 Bha Rosdmap & NetBeans IDE
Java DB & Java Mission Control
Web Tier Thank you for downloading this release of the Java ™ Platform, Standard Edition Development Kit
e . o _— Java Resources
Java Card (JDK'™). The JDK is a development environment for building applications, applets, and _
et components using the Java programming language $ Java APls
Java TV
$ Technical Articl
Mew o Java The JDK includes tools useful for developing and testing programs writien in the Java pragramming * LechnicalAdicles
- " language and running on the Java platform # Demos and Videos
Community
Java Magazine Looking for JavaFX SDK? & Founs
JavaFX SDK is now included in JOK 7 for Windows, Mac OS X, and Linux x86/x64. & Java Magazine
See also: # Java.net
- Java Developer Newsletter (tick the checkbox under Subseription Center > Oracle Technology § Developer Training
News) -
Tutorial
. Java Developer Day hands-on workshops (free) and other events & Tutorials
* Javacom
- Java Magazine =
7u79 JOK MDS Checksum
7uB0 JOK MD5 Checksum =’ JavaOne
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2€ auTrv Tnv oeAida Ba Bpouue 1o Java SE Development Kit, To otToio xpeidleTal
TO TTEPIBAAAOV avATTTUENG TNG £QapPOoYNG pag. Mpétrel, To apxeio Tou Ba
KateRAooupE va gival ouuBaTd PE TOV ETTEEEPYAOTH TOU UTTOAOYIOTA pag (32-
bit/64-bit). ‘Etreima, kGvoupe KAk 010 Accept License Agreement kai KOTERACOUNPE
TO apxeio TTou BEAoupg( eIkOvVa 4.4).

JDK T for ARM downloads have moved to the JOK 7 for ARM download page.

Java SE Development Kit 7u79

You must accept the Oracle Binary Code License Agreement for Java SE to download this

software.

Thank you for accepting the Oracle Binary Code License Agreement for Java SE; you may

Product / File Description

Linux x86

Linux x86

Linux x64

Linux xG64

Mac 08 X xf4

Solaris x86 (SVE4 package)
Solaris x86

Solaris x64 (SVR4 package)
Solaris x64

Solaris SPARC (SVR4 package)
Solaris SFARC

Solaris SPARC 64-bit (SWR4 package)

Solaris SFARC 64-bit
Windows =86
Windows x64

now download this software.

File Size Download
1304 MB  jdk-Tu79-linux-iS86.rpm
1476 MB  jdk-Tu79-linux-i586 tar.oz
13169 MB  jdk-7u79-linux-x64 rpm
1464 MB  jdk-Tu79-linux-x64 tar.gz
19689 MB  jdk-7Tu79-macosx-x54.dmg
14079 MB  jdk-Tu79-solaris-is86.tar.2
9666 MB  jdk-Tu79-solaris-in86targz
2467 MB  jdk-Tu79-solaris-x=64.tar.Z
1638 MB  jdk-TuT79-solaris-x64 tar.oz
140 MB  jdk-TuT79-solaris-sparc.tar.Z
994 MB  jdk-Tu78-solaris-sparc targz
24 MB  jdk-Tu79-solaris-sparcvd tar.?
184 MB _dk-Fur9-solaris-sparcy targz
13831 MB  Qjdk-7u7 9-windows-i585.exe
140.06 MB = = ST 3=

Eikéva 4.4 Download this file

Twpa eykaBioToupe TO Kit TTOU KATEBACAUE OTOV UTTOAOYIOTH pag. MNaTtdue Next,

TO TTPOYPANMPA EyKABIioTATAI KOI TTATAUE TO KOUUTTI close.

4.4 Eykaraotaon Android Studio(ouvéxeia)

21NV Tropeia petagepdpaoTe oto Android Studio oTo €€1¢ TTapdBupo. (eikéva 4.5)

-

Android Studic Setup

Choose Components
Choose which features of Android Studio you want to install.

Lol

Check the components you want to install and uncheck the components you don't want to

install. Click Mext to continue.

Select components to install:

Space required: 4. 3GB

Andraoid SDK
Andreoid Virtual Dewvice
Performance {Intel@ HAX

Descripton

Eikéva 4.5 Choose Components
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2TNV OUVEXEIQ, TTATAUE agree Kal JETA TTIAEYoUUE TTOU BEAOUUE VO aTTOBNKEUTEI TO
Android studio oTov dioKO Pag. ZT0 €TTOMEVO Briua, MAEyouue TTOoa MB NG
MVAUNG RAM Ba deopevuovtal 6Tav avoiyel To Android Studio. Auto TTou
TIPOTEIVOUE €ival va €TTIAECOUPE OOOV TO OUVATOV JEYOAUTEPN TIUR JTTOPOULE,
Xwpig dpwg va utrepBoupe 10 50% ™ RAM Tou H/Y pag. Mia kaAr TToootnTa
MVAUNG gival kovtd oTto 1GB pe 1.5GB yia évav H/Y pe 4GB RAM, yia va
MTTOPOUME VA TPEXOUMPE JEYAAA TTPOYPANPATA, XWPIG AuTO va “KOANGEI” Kal va uag
kaBuoTepei (eikéva 4.6).

,

Configuration Settings

Emulator Setup

We have detected that your system can run the Android emulator in an accelerated
performance mode.

Please set the maximum amount of RLAM available for the Intel Hardware Accelerated
Manager (HAXM) to use for all x86 emulator instances.

¥ou can change these settings at any time. Flease refer to the Intel HAXM Documentation
for more information.

_) Recommended: 512 MB
@ Custorn: 1 GB -
= This value must be between 512 MB and 1 GB

Mote: Setting aside a large memory reservation may cause other programs to run slowly
when using the x86 Android emulator with HAXM.

[ < Back ][ Mext = ] [ Cancel ]

Eikéva 4.6 Configuration Settings
MeTtd 10 Next £pxetai To install Tou TTpoypAUPaTOC .

To Tpdéypapua Kavel install pe etmiTuxia kal pwTdel, av €XOUNE KATTOIa TTAAQIOTEPN
ékdoon .

4.5 Anpioupyia evog atrAou Trpoypdpparog Android
BApa 1 -> Anuioupyia evog véou épyou

AvoiyovTag yia TpwTn @opd 1o Android Studio, 8a BpeBolue PTTPOOTA O€ £Eva
TTapdBupo. MNpoeToipdletal To Android Studio yia dvoiyua. ‘ETreira, akoAouBei éva
TTapdBupo TTou pag deixvel TToIEG DUVATOTNTEG EXOUME KAl TTEPIPEVEI VA ETTIAEEOUE
TI AKPIPWG ETTIOUPOUNE VA KAVOUE. (EIKOVa 4.7).
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#. Android Studio Setup Wizar

Q Welcome to Android Studio
.

Recent Projects Quick Start
Start a new Android Studio project
Open an existing Android Studio project

Me Project Open Vet Check out project from Version Control

1 ¢ [l B

Import project (Eclipse ADT, Gradle, etc.)

F\Iﬂ:

Impert an Android code sample

&

Cenfigure >

o

Docs and How-Tos =2

'.TT'b

Android Studic 141 Build 1413343353 Check for updates now.

Eikéva 4.7 Start a new Project

EmAéyoupe To <<Start a new Studio Android Project>> 81671, avoiyoupe TTpwTn
@opa project. Metd, Ba TTpéTTel va dwoouue £va Gvoua oTnv main class mmou 8a
€X€l TO project. To Tpdypapua hag Bondd, yia apxr, divovrag £va TTPOoaIPETIKO
ovopa otnv KAdon( eikéva 4.8).

o] o e Pred

& .
[ New Project
M Android Studio

Configure your new project

Application name: | [V T |

Company Domain: | user.eample.com |

Packagename:  com.example.user.myapplication Eait

Project location: | CA\U: =]

) - [

Eikéva 4.8 Application name
Bnupa 2 -> EmiAoyn emitrédou API

2710 Application name divoupe To Gvopa TTou BEAoUUE va £xeEl N KAGOT OTO project.
Me To Company Domain, ammroteAoUv onuavTiké KouudT oTig Android epapuoyEg.
2nMavTIKO €ival, va BaAoupe KATI Jovadiko, €101 WOTE av BEAOUE va
dnNUOCIEUOOUUE TNV EQAPPOYN NOg 0To google play, va gival yovadikoé auTtd To
TTOKETO. 2TO ETTOUEVO TTAPABUPO, YOG ETTITPETTETAI N ETTIAOYH TWV TTAPAYOVTWYV YIA
TNV JOPQr) TTOU UTTOOTNPICeTal aTTd TNV €Qapuoyn pag( 1.X. TNAEQwvo, tablet,
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TNAEOpaaon). MNa Tnv KABe pop@r TTou €TTIAEYETAI £XOUME TNV dUVATOTNTA VA
emAoyng emtrédou API(eikdva 4.10) yia autrv TNV epappoyn ( eikéva 4.11).

To emriredo API dgixvel TNV KATAVOMN TWV KIVATWY CUCOKEUWYV, Ol OTTOIEG TPEXOUV
o€ KABe €kdoon android, 6TTwg @aiveTal oTnVv eiIkova 4.9. KdvovTtag KAIK o€ éva

etTiTredo API £xoupe Tn duvaTdTnTa Va SOUUE TA XOPAKTNPIOTIKA TOU
OUYKEKPIPEVOU €TTITTEOOU TTOU £XOUNE ETTIAEEEL. AUTO pag SIEUKOAUVEI OTO va
EEpoupeE, €0TW Kal OTO EAAXIOTO, TTOIEG BUVATOTNTEG KAl TTOIO XOPAKTNPIOTIKA £XEI N

£QApUOYN HOG.

Ao

Marshmallow 6.0
Lollipep 5.1
Lollipop 5.0

KitKat 44-444
Jelly Bean A4.3.x

Jelly Bean 4.2.x

Jelly Bean 4.1.x

Ice Cream Sandwich 403-404
Ice Cream Sandwich 4.0.1-4.0.2
Honeycomb 3.2.x
Honeycomb 3.1
Honeycomb 3.0
Gingerbread 2.3.3-2.3.7
Gingerbread 23-232
Froyo 22.x

Eclair 2.1

Eclair 201

Eclair 2.0

Donut 1.6
Cupcake 1.5

(no code name) 11

(no code name) 1.0

APl level 23

APl level 22

APl level 21

APl level 19

APl level 18

APl level 17

APl level 16

APl level 15, NDK 8
APl level 14, NDK 7
APl level 13

APl level 12, NDK &
APl level 11

APl level 10

APl level 9, NDK 5
APl level 8, NDK 4
APl level 7, NDK 3
APl level 6

APl level 5

APl level 4, NDK 2
APl level 3, NDK 1
APl level 2

APl level 1

Eikéva 4.9 Eritreda API

+ Create New Project

H' Target Android Devices

Select the form factors your app will run on

Different platforms may require separate SDKs

Phone and Tablet

Minimus m SDK. AP115: Android 4.0.3 (Icef

|APT15: Android 4.0.3 (IceCreamSandwich)
|APT16: Android 4.1 (Jelly Bean)

|API17: Android 4.2 (Jelly Bean)

|APL18: Android 4.3 (lelly Bean)

|APL19: Android 4.4 (KitKat)

[ wear API21: Android 5.0 (Lollipop)

|API 22: Android 5.1 (Lollipop)

Minimum SDK
|API 23: Android 6.0 (Marshmallow)
O
Minimum SDK API21: Android 5.0 (Lollipop) ﬂ
[C] Android Auto
[ Glass (Mot Installed; Download
Minimum SDK |~ |

Eikéva 4.10 Target Android Devices
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BApa 3 -> MpooBéroupe pia dpaoctnpidtnra(Activity)

2TO ETTOMEVO TTAPABUPO, POG TTAPEXETAI N BUVATOTATA VA ETTIAEEOUME TOV TUTTO
0pacTnpPIOTNTAG TTOU BEAOUNE va TTPOCBECOUNE OTNV £QAPPOYH PMag (EIkova 4.11).
AuTi} n 086vn gpavilel Eva peyadAo ouvoAo atro dlIa@opeTIKG activities yia Tnv
KAOE pia pop@n TTou €TMIAEEQUE ATTO TO TTPONYOUHEVO Brua.

e e e

&
’_,_()Add an activity to Mobile

Google AdMob Ads Activity

Google Maps Activity Login Activity Master/Detail Flow Navigation Drawer Activity Scrolling Activity

Eikéva 4.11 EiAoyr} dpacTnpIoTnTag

Znueiwon: Ze TepITTTwon 1Tou €xoupe TIAECEl <<Add No Activity>> petd kdvoupue
KAIK 0TO KOUUTTi <<Finish>>. Evw, av £€xoupue KAVEl KAIK TTAVW O€ KATT010 GAAO
activity, akoAouBouUue Ta Brparta TTou epgavifovral WoTe va dnuioupynbei Ye
ETTITUXIA.

4.6 KatéBaopua BiBAIOONKWY KAl EPYATIWV
4.6.1 AVD

Mia eikovikr) cuokeu i AVD civail évag e¢opolwTng (emulator) , o otroiog divel Tnv
duvatoéTnTa Va TPECOUNE Kal va OOKINATOUNE TNV e@apuoyr Android o€ éva eupu
QPACPA OUOKEUWYV PE JEYAAN EUKOAIQ KaI TO KUPIOTEPO Eival TTWG, JTTOPOUUE VA TO
KAVOUNE aUTO XWPIG va EXOUUE QUTEG TIG OUOKEUEG. ETTiong, oto AVD €xoupe Tnv
duvatoéTnTa va KaBopioouue To UAIKO Kal TO AOYIOUIKO TTou BéAouuE va uiunBei o
Emulator AVD. Eival TTOAU onuavTIKO, va dnPIoupyrooulE £va TETolo emulator
01071, Ba pag YAITwaoel atrd TTOAAEG wpeg doUAtiag Kal éva BETIKG TTOU €xEl aKOuA,
gival OTI, LEPOUNE TTAVTA Ti EXOUNE QTIAEEI KAl TTOU TPEXEI AUTO.

O TTPOTIHWHEVOG TPOTTOGC YIA VO dNUIOUPYNBEI YIa TETOIA EIKOVIKI) CUOKEUN
e€ouoIwTA(AVD) gival n akdAouBn.

##1 ¥10 Android Studio TTaue oTNV PTTAPA EPYAAEIWY KAl ETTIAEYOUE:
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Tools->Android->AVD Manager (eikéva 4.12)

T origin_peiramatikh - [C:\Users\Bappapa\Desktop\rruyuakni\origin_peiramatikh] - [openCVSamplecolorblobdetection] - ..\openCVSamplecolorblobdetection!
File Edit View Navigate Code Analyze Refactor Build Run [IRRIH VCS Window Help
DHO ¢4 X000 QR & > 4[§g k& Contois 'R ¥E $RE W
e e e e | ~-vc Fil=as Template... samples ' [] colorblobdetect + €
G te JavaDoc...
4 1~ | (€ ColorBlobDetectionActivity java * C ' ColorBlobDetecto R
'§_ BrEa = CONTATYEa; Mew Scratch File... Ctrl+Alt+Shift+Insert
z, maxfontour = 17 IDE Scripting Conscle
; i
o ! G Groovy Console..,
v // form bounding rectangle for large 'ﬁ'ﬂgﬁ Navigation Editor
£ Rect rect = null; i.‘ Sync Project with Gradle Files
=1 N
= if (maxContour > -1) ] & Android Device Monitor
[ rect = Imgproc.boundingRect (contours.get (maxContour)); Es AVD Manager
v //position te center =
while (!'train) { o 50K Manager
o if {rect != null) { V' Enable ADB Integration
% Imgproc.rectangle({mRgba, rect.tl{), rect.br({), new Scalar({255, 255, @ThemeEditor
I if {({rect.x + rect.width / 2} > W/2-20 s& (rect.x + rect.width / 2)< W/2+20) |
®| |of = run0nUiThread(() = |

Toast.makeText (getApplicationContext(), "OK", Toast.LENGTH SHORT).show();

bz
train = true;
}
}
if {contours '= null)

contours.clear();
return mRgha;

Eikéva 4.12 Anuioupyia AVD

Twpa eppaviCetal otnv 086vn 10 akdAouBo TTapdbupo (gikova 4.13) kai
emmAéyoupe To <<Create Virtual Device>>.

% Android Virtual Device Manager EI

i)

mQOm

Virtual devices allow you to test your application without having to
own the physical devices.

=+ Create Virtual Device...

To prioritize which devices to test your application on, visit the
Android Dashboards, where you can get up-to-date information on
which devices are active in the Android and Google Play ecosystem.

Eikéva 4.13 MapdBupo dnuioupyiag AVD

##2 EAoyn pop@ng (1rX. KivnTd , tablet) kai €TTIAOyry CUOKEUNG
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Edw utrdpxel n duvardtnta va diaAégoupe ammo Tnv oTrAn <<Category>> tnv
MOP®P] CUOKEUNG OTNV OTToia BEAOUNE va TPEXEI N EQappoyA Hag. H epyaoia pag
eival oe smartphone pe Android Asitoupyiké otroTe ETTIAEYyoUpE Phone.

2TNV OUVEXEIA, EJQAVICETAI JIa YKAUA aTTO OUOKEUEG TIG OTTOIEG TTOPOUE va
ETTAECOUE, £T01 WOTE N EQAPHOYNA MOG VA TPEEEI EIKOVIKA OTNV OUOKEUNA TNG
emMAOYNG pag. Eueic emAéEaue Nexus 5 kai yetd Next (eikova 4.14).

% Virtual Device Configuration
L o) Select Hardware
Choose a device definition
@ ) (] Nexus§
Category Name~ | Size | Resolution | Density
v Nexus § 40 480800 hdpi
Wear Nexus One 37 480x800 hdpi RLER3 e mormal
m Nexus 6P 57 1440:2560 S60dpi S:‘”‘zwy ligs;f
Tablet Nexus 6 596" 1440x2560 S560dpi 4,95 1920px
Nexus 5X 52 1080:1920 420dpi
Nexus 4 47" 768x1280 xhdpi
Gelaxy News 4,65 720x1280 shdpi
SATPWVGA 54" 480854 mdpi
New Hardware Profile I ‘ Import Hardware Profiles @ ’m‘
o] =l ]

Eikéva 4.14 ETmAoyR €IKOVIKAG OUOKEUNG
##3 System image & emulator settings

To System image (eikdva 4.15) pag divel To Asitoupyikd yia 1o eTTiTredo API TTou
€XEI N EIKOVIKA OUOKEUN KaBWG Kal TNV Ovouacia autou Tou TTITTEOOU. 2TO
Emulator Settings (€ikova 4.16) emAEyoupe TIG puBuioelg TTou Ba €xel 0 emulator
oUP@WVA TTAVTA JE TIG OUVOTOTNTEG TOU UTTOAOYIOTH] UAG.

79\ Virtual Device Configuratonil (=)

H. System Image

| Select a system image

Release Name | APILlevel ~ | ABI | Target |
e

API Leve!

i, 23
7/'
»y » ..
V 6.0
b | Google Inc.

System Image

x86

Questions on API level?

() Show downloadable system images \ [ ‘ See the API level distribution chart

Erwiousl m ‘ Cancel ‘ ‘ Finish

Eikova 4.15 System Image
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7* Emulator Settings

'We have detected that your system can run the Andreid emulater in an accelerated performance mode.

Please set the maximum amount of RAM available for the Intel® Hardware Accelerated Execution Manager (HAXM) to use for all xB6 emulstor instances. You can change
these settings at any time by running the Intel® HAXM installer.

Please refer to the Intel® HAXM Documentation for more information.

512 MiB 1GiB 1973 MiB
(Recommended)

RAM allocation: 1 024B MiB Use recommended size I

Eikéva 4.16 Emulator Settings
##4 Android Virtual Device (AVD)

AuTO TO TTaPABUPO gival TTOAU onuavTIKO dIOTI £dW KaBopifovTal TTOAAEG pUBUIOEIS
Tou emulator AVD (gikova 4.17).

— 1
Virtual Device Configuratio u

3‘_7' Marshmallow Android 6.0 %86 Change... Enable device frame

E

Startup size

and Scale: ‘ Auto ﬂ En.ab.le a frame around the Andr.md emulatqrwwndowthat
orientation mimics the look of a real Android device. Click on Show

Advanced Settings for more options.

Orientation: D C]

Portrait Landscape
Emulated Use Host GPU
Performance
[ Store a snapshot for faster startup
You can either use Host GPU or Snapshots
Device Frame Enable Device Frame

Show Advanced Settings

(o] [(ver | [ ] DD

Eikéva 4.17 Android Virtual Device (AVD)

Ag doupe avaAuTiké T opilel KGBe TTEdIO.
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Scale : Mag divel Tnv duvatéTnTa SOKIYAG TNG EQAPHOYNG HAG o€ hia 006vn n
oTToia XpnolPoTrolEi yia avaAuon 1mou dev uttooTnpileTal atrd Tov AVD Manager.
Edw dnuioupyoupe pia Kaivoupyla KAIJOKa £T01 WOTE, va €XOUME TNV €MOUPNTA
avaAuorn.

KAIK 010 <<Use Host GPU>> : Aivoupue Tnv duvatdtnta oTov emulator rou
ONUIOUPYOUNE, WOTE VA TPEXEI TTIO YPRYOPQ, VA TPELEI JE TNV KAPTA YPOAPIKWY TOU
UTTOAOYIOTH POG.

KAIK 01O <<Store a snapshot for faster startup>>: ZuuBdaAel otnv BeATiwon TG
€TTido0oNG TOU £¢opOIWTH. =eKivape Tov AVD Emulator ammé tov AVD Manager kai
Kavoupe KABe popda ekKivnon aTTO TO OTIYMIOTUTTO TTOU £XOUNE opioel. Mg auTdv
TOoV TPpOTTO OTaV 0 AVD KAgioel, autd KpaTdAegl Eva OTIYUIOTUTTO KAI TNV ETTOUEVN
@opa 1Tou Ba BEAoupE va TpEGOUNE Ba EekIvagl aTrd auTo TO OTIYMIOTUTTO.

Znueiwon: To kouutri <<Use Host GPU>>, dgv uTTOpOoUE VO TO KAVOUUE
eMAeyPEVO OTaV gival ETTIAEYPEVO TO KOUUTTi <<Store a snapshot faster
Startup>> kal avtioTpo@a. AuTO yiaTi, TTPETTEI va ETTIAEGOUME av Ba TPEXEl ATTO TA
YPA@IKA TOU UTTOAOYIOTH) HOG I OTTO TO OTIYMIOTUTTO.

KAk oTo <<Ehable Device Frame>> : EvepyoTtroliei £éva TTAdiolo yupw atrd 1o
Android emulator window, TO OTTOIO MIMEITAI TNV EYPAVION MIAG TTPAYHATIKAG
ouokeung Android.

Av €xoupe akoAouBoel Ta BANOTA CWOTA KAl O UTTOAOYIOTHG PHAG UTTOPEI Va
avTeTTe¢€ENBel o€ emTiTredo hardware, T0TE Ba ep@avioTei TO akdAouBo TTapabupo
(eik6va 4.18).

% Android Virtual Device Manager = | =)

‘ } Your Virtual Devices
— Android Studio

Type Name Resolution API Target CPU/ABL Size on Disk Actions
E Nexus 5 AP1 23 1080 x 1920: x... 23 Google APIs xB86 650 MB | 2 A8 4

\ -+ Create Virtual Device... ‘ } (%] J

Eikova 4.18 Success Android Virtual Device (AVD)
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4.6.2 SDK

SDK onpaivel “Software Development Kit” kai gival éva oUvoAo epyaAgiwv
avaTTuéng Tng Google yia Toug TTPOYPAPKATIOTES TToU BEAOUV va dnuIoupyrioouv
Mia e@apuoyr Android.

To SDK eivail To Bacikd epyaAegio yia:

e Anuioupyia epapuoywv

o Karaokeury Custom Rom

e  MeTayAWTTION TTUPAVA YIA TNV CUCKEUN POG

e Hacking
Méow auTou Tou gpyaAgiou, UTTOPOUE VO XPNOIUOTTOINCOUKE TTOAAG epyaAeia.
TéTola gival To ADB, To OTT0i0 €ival UTTEUOUVO YIa TV HETAPOPA ApPXEiWV O€
XWPOUG TTOU KAVOVIKA Oev ETITPETTETAI KAl TO FastBoot TTou pag emTPETTEl va
eykaBioToupe custom recovery images Kai va EekAeiduwvouue Tov bootloader Tng
OUOKEUNG HAG.

MNpooBnkn SDK TTakéTwy

2710 Android studio TTou douAéyape TTEPIAapPBAvel OAa 6oa xpelddovTal WOTE, VO

gekiviioeig Tnv dnuioupyia piag epapuoyns Android. To SDK xwpiCel Ta epyaAcia,
TIGC TTAATQOPUES KAl GAAQ TTOKETA TTOU XPEIAZeTal va KaTeBdoouue Pe Tnv Bondeia
Tou Android SDK Manager.

MNa va TpooBécoupe pepIka atrapaitnTa TTaKETA(SDK) yia 1O TTEPIBAAAOV TTOU Ba
OouAéWoupue Ba TTPETTElI va KAVOUUE Ta EENG:

e Avoiyoupe 1o Android Studio kal Kdvoupe KAIK 0TnV YPANKA €pYaAgiwy oTO
SDK Manager .
Ortav avoiyoupe To SDK Manager yia TpwTn ¢opd TTapatnpoupe 0TI KATTola
TTOKETA €ival TTPOETTIAEYUEVA. AUTA, €ival Ta aTTaPAITNTA EPYOAEia TTOU
XPEIA(OPOOTE, WOTE VA PTTOPEIG VA XPNOIUOTTOINCEIG TO £pyaAgio Tou SDK.
Emriong, kateBdacoupe 611010 GAAO KPIiVOUNE aTTOPAITNTO.

2TIG €IKOVEG 4.19-4.20 -4.21 TTapoucialovTal Ta TTOKETA TToU €TTIAEEQUE va
KateBAaooupe gugic yia TNV dIKIG Jag epyaaia.
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W 2 Android M [API 22, MINC preview)

&R

I SDK Platform Android M Preview

v [ Android 5.1.1 (API 22)

o

] £in

OO0O0O0ORRROORE

I

l

v [
O
[

B3 Intel x86 Emulator Accelerator (HAXM installer)

9 An
| Packag

] ] 1 1 ] ] [ I

1 SDK Platform

Samples for SDK

| Android TV ARM EAB| v7a System lmage

| Android TV Intel x86 Atom System Image

| Android Wear ARM EABI v7a System Image

2 Android Wear Intel x86 Atom System Image
2 ARM EABI v7a System lmage

2 Intel x86 Atorm_64 System Image

2 Intel x86 Atorn Systermn Image

Google APls
Google APls ARM EAB! v7a System Image

% Google APls Intel x86 Atorm_&4 System Image

Google APls Intel x86 Atom System Image
Sources for Android SDK

MMNC

22
22
22
22
22
22
22
22
22
22
22
22
22
22

e T T Tt o B e I = R L)

I Installed

I Installed

| Not installed

I Installed

I Installed

[ Update available: rev. 7
5 Update available: rev, 7
I Installed

% Installed

% Installed

| Not installed

| Not installed

| Not installed

| Not installed

| Not installed

Eikéva 4.19 KatéBaoua makéTwy amdé SDK Manager partl

Extras

B3 GPU Debugging tools

E3 Android Support Repository

B3 Android Support Library

B Android Auto Desktop Head Unit emulator
£ Google Play services

3 Google Repository

3 Google Play APK Expansion Library
3 Google Play Billing Library

3 Google Play Licensing Library

£ Android Auto APl Simulators

£ Google USB Driver

Bl Google Web Driver

.03
13
22.2

17

25
19
3

5
2
1

1

2
5.3

| Not installed
ey, 25
ev. 23.1.1

Update available:

B

Update available:

=

Not installed
ey, 28
ey, 23

Update available:

=

Update available:

=

Installed
Installed
Installed
Installed
Installed
Installed

lAIIIIIPE

5 Update available: rev. 5.5

=

Eikéva 4.20 KatéBaoua makéTwy amdé SDK Manager part2

droid SDK Manager

es Tools

SDK Path: C:\Users\christos\AppData'\Local\Android'sdk

| Packages

MName

w [ | Tools

]+ Android SDK Tools

~ Android SDK Platform-tools
Android SDK Build-tools
Android SDK Build-tools
Android 50K Build-tools
Android SDK Build-tools
Android SDK Build-tools
Android 50K Build-tools

EIREIEI OO

v [ Tools (Preview Channel)

Xpnotog A.

~ Android SDK Platform-tools
Android SDK Build-tools

AP

Rev.

2433
23.0.1
23.0.2
23.0.1
22.0.1
21.1.2
20
18.1

23 rcd
23 rc3

Status

I3 Update available: rev. 24.4.1
| Mot installed

| Net installed

| Not installed

[ Installed

I Installed

7 Installed

I Installed

5 Update available: rev, 23.1 rcl
I Installed

Eikéva 4.21 KatéBaopa mokéTwy a1mdé SDK Manager part3

Kartodpng

HAiag I'. MaAavéTroulog
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21NV €Ikova 4.22 kateBdacoupe TNV TAat@opua tou SDK yia APl 22(Android 5.1.1)
KaBwg Kal epyaAcia TTou XPEIAZETal yIa VO OUYXPOVIOTEI N EQAPUOYT UAG JE TO
Android 5.1.1.

21NV €Ikova 4.23 kateBdaloupe OAa Ta TTEPETAIPW TTOU XPEIACOPOOTE YIa T Epyacia
Mag. AuTd gival, o1 UTTOOTNPIKTES @aKEAWVY Kal BIBAIoBNKwyv. ETriong, kateBaloupue
TOUuG usbh-drivers, yia va UTTopEi N EQApPoyr va TTEPACTEI 0TO KIVNTO hOG, Kal O,TI
GAAO gival TTIPOETTIAEYUEVO. 2NV €IKOVa 4.24 kaTefdloupe Ta epyaleia Tou Android
SDK, 1ToUu atTaITouvTal.

Znpeiwon: Ta TTPOETTIAEYPEVA TTAKETA OEV €ival TTAVTA 01 TEAEUTAIEG EKOOOEIG.
O1o1e KOAG Ba 1AV, Va EAEYEOUUE, AV UTTAPXEI MIA TTIO TTPO0PATN KOO0 TWV
TTOKETWV TTOU BEAOUNE va KATEBACOUUE Kal VO KATEBACOUNE QUTA.

Znueiwon: MNMapatnEoupe 0TI HEPIKA TTAKETA OTT AUTA TTOU £XOUME KaTERAOE!
xperaddovtal avaBdaduion. KaAd ival va kpatdue evnuepwpévo To Android Studio
kal Tov SDK Manager, dIa@OpETIKA YTTOPEI VA AVTIMETWTTICOUME TTPORARUATA OTIG
EQPAPMOYEG TTOU AVOTITUCOOUIE.

Mia dAAn Auon Ba Atav, va pubpicouue Tov SDK Manager va evnuepwVeETal
QUTOPATA, OTTWG PAIVETAI TTAPAKATW.

To Android Studio dev €xel Tnv auTtopaTn evnuépwon Tou Android SDK wg
TTpoETTIAOY. [Na va Tnv evepyoTroiooupe Ba TTPETTEI va KAVOUUE Ta €EAG (EIKOVa
1.34):

» File>Settings>Appearance & Behavior>System Settings>Updates
» EmAéyoupe 10 <<Automatically check updates for android SDK>>
» Kavoupe kAik oto OK i Apply yia va gvepyoTroinBei n Aoy

# Default Settings 28—
(@ ;' Appearance 8 Behavior > System Settings » Updates
Appearance & Behavior
Appesrance Automatically check updates for Stable Channel [i)
Menus and Toolbars Autornatically check updates for Android SDK | Stable Channel n
System Settings
Passwords D Use secure connection Check Now
HTTP Proxy
Last checked: Never
Usage Statistics Current version: Android Studio 1.4
! Android SDK Build number: Al-141.2343393
N e Android SDK Tools: 241
Quick Lists . -
Android Platform Version: ~ API 23: Android 6.0 (Marshmallow) revision 1
Keymap
Editor
Plugins
Build, Execution, Deployment
Tools
m ‘ Cancel | Apply Help

Eikéva 4.22 Automatically check for updates

TNV ypauun epyoAeiwy, kadvovTtag KAk 0to SDK Manager (€iIkdva) Kal oTnv
ouvexela Appearance & Behavior>System Settings>Android SDK @tdavoupe
o€ €va Tapdbupo OTTwG n eikéva 4.23.
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¥ Default Settings

(Q ) Appearance & Behavior > System Settings > Android SDK Reset
Appearance & Behavior Manager for the Android SDK and Tools used by Android Studic
Appearance Android SDK Lecation: | Ch\Users\user\AppDatatLocal\Androidisdk Edit

Menus and Toolbars
System Settings

SDK Platforms | SDK Tools | SDK Update Sites

Passwords Each Android SDK Platform package includes the Android platform and sources pertaining to an API level by
HTTP Proxy d.efault..On_c.e installed, Android Studio will automatically check for updates. Check "show package details” td
display individual SDK components.
Updates
Usage Statistics MName API Level Revision Status
2 — & Android 6.0 23 1 Update available
(AT AT ¥ Android 511 22 2 Nt installed
Motifications ] Android 5.0.1 21 2 Mot installed
Quick Lists [ Android 4.4W.2 20 2 Mot installed
Keyma ] Android 4.4.2 15 4 Mot installed
=y ] Android 43.1 18 3 Not installed
bty [ Android 4.2.2 17 E] Mot installed
Plugins |;| Android 4.1.2 16 5 Partially installed
Build, Execution, D t
Ul ecution, Deploymen [ Show Package D
Tools

Launch Standalone SDK Manager

m | Cancel | | Apply | | Help |

Eikéva 4.23 SDK Platforms

210 1Tedio SDK Platforms €xoupe Tnv duvaTtoTATA VA TTAPATNPIOOUNE TTOIEG
TTAATQOpuES uTTooTNPICEl TO Android Studio oTo oTT0i0 doUAcUOUE. EpEic Exoupe

emA£gel Android 6.0 (API 23) kai Android 5.1.1( API 22).

210 1Tedio SDK Tools TTapatnpoupe Ta epyaAcia TTou XPEIalOPOOoTE, WOTE VA

E€XOUME TNV duvVATOTNTA VO KAVOUNE OTNV £papupoyn pag debug, Support library kai
support repository( eikova 4.24).

¥ Default Settings - - (|
'(Q ) App e & Behavior » System Settings > Android SDK Reset
Appearance & Behavior Manager for the Android SDK and Teols used by Android Studio
Appearance Android SDK Location: | C:\Users\user\AppData'Local\Android\sdk Edit
PP

Menus and Toolbars
System Settings
Passwords
HTTP Prowxy
Updates
Usage Statistics

Motifications
Quick Lists
Keymap
Editor
Plugins
Build, Execution, Deployment
Tools

| Android SDK

SDK Platforms ~ SDK Tools | SDK Update Sites

Below are the available SDK developer tools. Once installed, Android Studio will automatically check for upda
Check "show package details” to display available versions of an SDK Tool.

MName Version Status
Android 50K Tools 24.4.1 2441 Installed
Android SDK Platferm-Tools 231 rel 2310l Installed
Documentation for Android SDK 1 Installed

& GPU Debugging tools 103 Mot installed
Android Support Repository, rev 25 25.0.0 Installed

E3 2 Android Support Library 2311 Mot installed

] Android Auto Desktop Head Unit emulator 110 Mot installed

[} Google Play services 28.0.0 Mot installed

] Show Package D

Launch Standalone SDK Manager

m | Cancel | | Apply | | Help |

Eikéva 4.24 SDK Tools

210 Tredio SDK Updates Sites €xoupe Tnv duvatotnTa va eTMAECOUUE OTTO TTOIEG
I0TOO€AIBEG BEAOUE va waxvel To SDK yia evnuepwoelg (eIkova 4.25).

Xpnotog A. Karadpng
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# Default Settings - - M
(Q ) App e & Behavior > Sy Settings > Android SDK Reset
Appearance & Behavior Manager for the Android SDK and Tools used by Android Studio
Appearance Android SDK Location: | ChUsers\user\AppData\Local\Android\sdk Edit

Menus and Toolbars

Htam etings SDK Platforms | SDK Tools = SDK Update Sites |

Passwords These are the sites checked for Android SDK Updates Tools. When unchecked, the Android Studio SDK Mana
HTTP Praxy will not check the site for updates. Adding additional add-on updates sites can add new add-ons or extra SDK
Updates packages.
Usage Statistics Epabled = = Lame ” UL "y "
https://dl.gocgle.com/android/repository/r...
Noifications GoogleIne. https://dl.goegle.com/android/repository/...
Quick Lists Googlelnc, https://dl.google.com/android/repository/...
o Glass Development Kit, Google Inc, https://dl-ssl.geogle.com/glass/gdk/addon...
Editor Intel HAXM https://dl.google.com/android/repository/...
Phugine Android System Images https://dl.goegle.com/android/repository/s...
Br Bt B G Android Wear System Images https://dl.goegle.com/android/repository/s...
Android TV System Images https://dl.google.com/android/repository/s...
Tools Google APl add-on System Images https://dl.google.com/android/repository/s...
GoogleInc, (x86 System Images) https://dl.google.com/android/repository/s...

[_] Force https://... sources to be fetched using http://...

Launch Standalene SOK Manager

m | Cancel | | Apply | | Help |

Eikéva 4.25 SDK Update Sites

Xpnotog A. Karadpng
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Eg@ooov €xouv yivel 0Aa Ta Tapatrdvw Briparta, To Android Studio €ival €Toipo yia
XPAON WOTE va XTIOOUME TIG OIKEG UAG EQAPUOYEG.
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KEDPAAAIO 5 - OPENCV

H OpenCV ceival pia BIBAI0Br KN eAeUBepouU AoyIOUIKOU, N OTToia avaTTTuXOnkKe atrd
TNV Intel Kal eTTIKEVTpWVETAI OTNV £TTeCEpyacia eikovag. H OpenCV Trepiéxel
mrepitrou 300 ouvapTOoEIG YPaupEVEG O C Kal HEPIKEG KAATEIG YPOAUUEVEG O C++.
H BiIBAI0BAKN auTr dnuioupyrRBnKe KUpiwg yia va avixveuel Kal va avayvwpidel
TTPOOWTTA, VA KATAVOEI KAl VO TTAPAKOAOUBEI TNV Kivnaon evog avTIKEIJEVOU
,ATTOPOVWON KAl avAayvwaon AVTIKEIMEVWY KAl VIO VA ETTIKOIVWVEI O UTTOAOYIOTAG UE
TOV AvBpwWTTO.

O1 aAy6piBuol TG OpenCV egival BEATIOTOTTOINUEVOI VIO ETTEEEPYACTEG
QPXITEKTOVIKNG OTTWG €ival ol Intel Pentium (MMx ,Pro , 3, 4). ETTouévwg, n
dnuioupyia TNG BIBAIOBAKNG QUTAG OTTOOKOTTEI KAl TNV dNMIoUPYia PIag KovoTnTag
QVOIXTOU AOYIOMIKOU, OXETIKA PE TNV INXavIKA 6pacn, n oTroia 6a avatmTuooel
MEBODOUG eTTECEPYOTIAG EIKOVAG OAO KAl TTI0 OUYXPOVEG O€ €va TTEPIBAAAOV TTOU
OUVEXWG egeNiooETAl.

5.1 OpenCV Kal aviXveuon avTIKEIJEVWV

2tnv OpenCV n avixveuon Twv avTIKEINEVWY BacileTal o€ €va aUOTNPA INXAVIKAG
MABnonNgG, To o1Toio £XEI TNV dUVATOTNTA VA £TTEEEPYACETAI HIO EIKOVA OE TTOAU
MIKPO XPOVIKO SIACTNUA TTETUXAIVOVTAG TTOAU UWNAG TTOOOOTA aviXvVeUong Kal
akpipelag. OTav xpeldldeTal va avixveUOOUUE XapaKTNPIOTIKA (features) €ival TTOAU
MO EUKOAO Kai TTI0 aTTodO0TIKG KABWGE AUTA KWOIKOTTOIOUV TTANPOQOPIa OXETIKA UE
TO QVTIKEIPEVO TTOU TTPOKEITAI VO AVIXVEUTEL. Ta XapaKTNPIOTIKA auTd
XPNOIUOTToIoUVTal 0€ GUVOAQ Kal KwOIKOTTOIoUV TTANPOo@opia ue Baon Tnv avTiBeon
NG QWTEIVOTNTAC AVAUEDSQ OE 2 TTEPIOXES TNG EIKOVAG, TO TTOU BPIOKETAI QUTA N
avTiBeon Kal TNV XwPeNTIKOTATA TTOU €XEI TO AVTIKEIPEVO.

pot-cs
H

e
frrei
]

C D

Eikéva 5.1 Mapadeiypata xapakTneIoTIKWV

Ta A, B gival du-troAuywvikd, To C gival TpI-TToAuywviké kai 1o D gival TeTpa-
TTOAUYWVIKO.

H BiIBAI0BAKN TTou ava@épape KaTd Tnv d1adIKaoia TG aviXxveuong evog
QVTIKEIMEVOU €XEI 3 TPOTTOUG TTOU TO TTETUXAIVEL. YTTAPXOUV Tpia €idn
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XOPAKTNPIOTIKWYV AViXVEUONG, TO BU-TTOAUYWVIKA, TA TPI-TTOAUYWVIKA KOl T TETPA-
TTOAUYWVIKA (€1KOVa 1.X). H TIuA Twv dU-TTOAUYWVIKWY XOPAKTNPIOTIKWY €ival N
dlapopd avaueoa oTo oUVOAO Twv pixels TTou BpiokovTal péoa o€ auTéG TIG BUO
TTOAUYWVIKEG TTEPIOXEG. H TIUA TWV TWV TPI-TTOAUYWVIKWY XOPAKTNPIOTIKWY
utToAoyieTal aTTd TNV AQAIPWVTAS ATTO TO ABPOICHA TWV pixels Twv eEwTEPIKWV
TTOAUYWVWYV, TO ABpoioua Twv pixels Tou ecwTepPIKOU TTOAUYWVOU. TENOG, N TIUA
TWV TETPA-TTOAUYWVIKWY XAPOKTNPIOTIKWY UTTOAOYIZETAI ATTO TNV dIAQOopd TwV
pixels avapeoa ota diaywvia PéPn TOU TTOAUYWVOU.

MNa va uttoAoyicovTal o ypriyopa Ta XOPAKTNPIOTIKA TNG EIKOVAG, OE OTTOI0ONTTOTE
TTepIoXN 1 KAipaka, n BiBAI0Brikn dev XpNOIUOTTOIET KATEUBEIQV TIG TINEG
PWTEIVOTNTAG TNG EIKOVAG OAAG pIa eVOIAUEDT AvaTTAPAOTAON TNG, YVWOTA KAl WG
TTAAPNG €IkKOvVa. H TTAApNG €Ikdva pag divel Tnv duvatoTnTa va TV UTTOAOYIOOUE
TTOAU €UKOAQ atrd TNV ApXIKA ME Xpon atTAwy TTPAEewV OTIC TIMES TwV pixels TnG.
2 UYKEKPIYEVA, O TUTTOG TTOU ag divel TRV TTARPN €IKOva givai (eikova 5.2).

ii(z,y)= Y il@,y),

'<zuy'<y

Eikéva 5.2 Tutrog TAAPNG €IKOVag

2TO TTAPATTAvw TUTTO TO ii(X,Y) €ival n TINA TNG TTARPOUG EIKOVAG OTO GNMEIO (X,Y)
Kal i(X,y) N TINA TNG TTPAYUATIKAG EIKOVAG OTO anpeio (X,y). H TTARpng €ikéva
MTTOPEI va UTTOAOYIOTE HOVO HE Eva TTEPAOHA TTAVW ATTO TNV TTPAYUATIKA €IKOVA.

5.2 Aiadikacia ekpadnong

H BiBAI06AKN OpenCV xpnoiuoTrolei phia diadikaoia avixveuong, n otroia apxika
TTpoTdOnKe atrd Tov Paul Viola kai uhotroiBnke atrd tov Rainer Lienhart. Apxikd,
EXOUME €va TAIVOUNTH, O OTTOIOG EKTTAIOEUETAI E Evav UEYAAO apIOPO BETIKWV
OEIYUATWY (EIKOVEC TTOU TTEPIEXOUV TO QVTIKEIUEVO TTPOG AVIXVEUTDN Kal £XOUV OAEC
i010 pEyeBoC) Kal e apvnTIKA deiyuaTta (Tuxaieg EIKOVEG TTOU BEV TTEPIEXOUV TO
QVTIKEIMEVO OAAd €ival idIoU YAKOUG JE QUTEC JE Ta BETIKG BeiypaTa).

Ag doupue Twpa, 1Mo avaAuTikd, TI cupPaivel étav €xouue BeTIKG deiypaTa Kal TI
oTav £xoupe apvnTikd. Atrd kaBe deiypa e¢dyetal Evag TTOAU ueyadAog aplBuog
XAPOKTNPIOTIKWYV. MNeipapaTikd gival atrodedelyuévo 0TI, Eva TTOAU PIKPO OUVOAO
QUTWV TWV XAPOKTNPIOTIKWY €ival ApKeTO yia Tnv dnuioupyia evog apKeTA
a1TOd0TIKOU TAgIVOUNTA. INa va UTTOPECOUNE VA TTAPOUNE QUTA TO XOPAKTNPIOTIKA
Kl va Ta €TTEEEPYACTOUNE XPNOIUWOTTOIEITAI €vag aAyopIOpog pdbnong, o 0TToiog
EXEI OXEDIOOTEI WOTE va ETTIAEYEI HOVO TA TTOAUYWVIKA XAPAKTNPIOTIKA. Ta
TTOAUYWVIKA XApOKTNPIOTIKA avTatrokpivovTal TTOAU KaAUTEpa oTa BeTIKG KAl OTa
apvnTIKa dgiypara.
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O aAy6piBuog uabnong mou xpnoipoTtroindnke eival o AdaBoost o€ cuvduaouod Pe
naive Bayes. O AdaBoost cival €vag aAydpiBuog TTou TTPOCAPPOLETAl E TNV
€IKOVA, PE TNV €vvola OTI, Ol JETAYEVEDOTEPOI TALIVOUNTEG TTOU ONMUIOUPYEI
QVTATTOKPIVOVTAl KOAUTEPO OTA BETIKA KAl ApvNnTIKA dEiypaTa o€ oxéon JE TOUG
TTpoyeVEOTEPOUG. O aAyOPIBPOG KAVEI ETTAVAANYN YIA PIA OEIPA KUKAWV. 2€ KABE
KUKAO n KaTavour Bapwyv Twv XAPOKTNPICTIKWY AVAVEWVETAI £TOI WOTE VA
CEXWPIoOUV TA XAPOKTNPIOTIKA PJE HEYAAUTEPO BAPOG aTTO Ta AN PE HIKPOTEPO,
Kata Tnv Tagivounon.

5.3 Aladikaoia avixveuong

Eg@ooov, £xouv dnuioupynBei ol TagivounTéG, TOTE UTTOPED Va EeKIvioel n dladikaaoia
QViXVEUONG AVTIKEINEVWY O€ PIa €IKOVA. H avixveuon avTIKEIMEVWY YiVETAI PUE TNV
€QApOYA TwV TagivounTwy oTnV €ikova. O1 TagivounTéS epappodovTal TTavw oTnV
€IKOva Kal Bydalouv otnv £€£000 Toug 1 av n Trepioxn OTTou EAEyXONKE TTEPIEXEI TO
avTikeipevo kal 0 av dev 1o €xel. Na TNV avixveuon oAOKANPNG TNG EIKOVAG O
TagIvounTAG €€€TACEI TNV €IKOVA OEIPIOKA PE Eva KUAIOUEVO TTapdBupo. ETriong, o
Ta&IVOUNTAG €XEI OXEDIAOTEI £TOI WOTE VA PTTOPEI va JETAPBAAAEI TO PEyeBOG TOU
TTaPaBUPOU TOU YIa VO UTTOPEI va avixveuon AvTIKEIiNEVA JEYAAOU PAKOUG. YTTAPXEI
aTro TTiow Kal €va utrd TTapdBupo, TO OTT0I0 CUVEXWG METARAAEI TO UEYEBOG TOU JE
OUYKEKPIPEVO pUBNG. O puBPOS auTdS TNG PETABOARG TOu UTTO TTapabupou
opi¢eTal aTTd TOV TTPOYPAMUATIOTH 1) aTTd TOV XPAOTN.

H diadikacia Tng avixveuong o€ pia eIkOva xwpiletal o oTadia. ApXIKG oTnv
€IKOVA TTOU BEAOUPE va aVIXVEUOOUUE EQAPUOLOUNE TOUG TTIO ATTAOUG TAIVOUNTEG
WoTe va atmoppIPiei n TTAIovOTNTA TwV UTTO TTapaBupwyv TNG €IKOGVAG, T OTToIA
OEV TTEPIEXOUV TO QAVTIKEIMEVO TTPOG AVIXVEUCT). ZTNV CUVEXEIQ EQAPUOLOVTaAl Ol TTIO
TTEPITTAOKOI TAEIVOUNTEG, TTOU £XOUV OKOTTO TNV PEIWaN TOU TTOOOOTOU AdBoug
avixveuong. Otav kdtolo utté TTapdbupo TNG €IKOVaS aTToppIPOEi KaTa TNV
dladikaaia TnNG avixveuong ogv emaveceTAleTal ATTO TOUG TTIO TTEPITTAOKOUG
TagIvounTEG. ZTNV €IkOva 1.X2 @aivetal n diadikaoia avixveuong avTIKEINEVOU.

All Sub—windows

Further
Processing
Reject Sub-window

—— e

Eikéva 5.3 Alodikagia avixveuong avTiKEINEVOU

63
Xpnotog A. Karadpng
HAiag I'. MaAavéTroulog



AYTONOMO AMA=IAIO ANDROID

Xpnotog A. Karadpng
HAiag I'. MaAavéTroulog

64



AYTONOMO AMA=IAIO ANDROID

KE®PAAAIO 6 — ARDUINO

6.1 MNevikd yia To Arduino

To Arduino €ivail évag single-board piIkKpoeAeyKTAG. Mo avaAuTIKG gival pia TTAAKETA
QAVOIXTOU KWOIKA TTOU ATTOTEAEITAI ATTO £vav PIKPOEAEYKTH) TG ATMEL Kai
€10000ug/eg0d0ouUG. Me auTd PTTOPET KATTOI0G VA QTIAEEI KATTOIO dIadPACTIKO
QVTIKEIMEVO KAl HECW QUTOU UTTOPEI KATTOIOG va EAEYEEI PE TN HOP®H KWOIKA
KATToleg Asitoupyieg (T1.X. TNV Kivnon Kivatipwy K.a.). NMpoypauuaTifeTal EUKOAa O€

H/Y péow USB pe 1o TTpoypapupa Arduino IDE 1Tou TTapExeTal dwpedv HEoW TNG

eTTionung 10Too€Aidag Tou (Www.arduing.cc), To OTToio €ival cupBaTd pe OAa Ta
KUpIa AgIToupyika cuoTripata. H yAwooa TTpoypauuaTtiohgou Tou gival Jia
TTapaAayi NG yAwooag C++ Kail o ouykekpigéva n Wiring. Nevikétepa,
TTPOKEITAI VIO CUCKEUN UE EUKOAIQ OTNV XPron Kal TOV TTPOYPANMATIONO KAl VIO
auTO eVOEIKVUTAI AKOMA Kal YIa apXApIloug. TEAOG, ExoupE TTOANEG ETTIAOYEG
TTaPOXNG evepyeiag. Mo ouykekpiyéva, To Arduino ptropei va Tpo@odoTnBei pEow
NG BUpag USB atd H/Y, péow eEwTepikoU Tpo@odoTiKoU (7-12V ouvABbwg) i

QKOMO Kal aTTO Jia pTTaTapia 9V.
6.2 Npoidévra Arduino

MapakdTw BAETTOUME Ta HOVTEAQ Ta OTTOIO KUKAOQOPOUV OTNV ayopd, TTapOAo
TTOU, €AV KATTOIOG TO £TTIOUWEI, JTTOPET Va @TIAEEI TO BIKO TOU Arduino pe OAEG TIG

TTANPOQOPIES TTOU XPEIACETAI VO UTTAPXOUV OTNV I0TOCEAIdA TOU.

Arduino Uno Arduino Leonardo Arduino Mega 2560
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ARDUINO >
i B

Arduino Micro

Lilypad Arduino USB

Arduino Fio
Arduino Pro

Mivakag 6.1: Mpoidévra Arduino
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6.3 Arduino Shields

Ta Arduino shields gival TTAGKETEG-ETTEKTACEIG OI OTTOIEG £QaPUOlouV OThV ETTAVW

own Tou Arduino Kai Tou TTPO0PEPOUV BIAPOPEGS I0IOTNTES KAl AEITOUPYIES

oTrwg(Bluetooth,WI-FI,ETHERNET k.a.). MTTopouv €1Tiong va ouvduaoTouv

METAEU TOUG Kal va ToTToBeTNBOUV TTdvw oTnVv TTAaKETA. Mapakdtw BAETTOUNE

KATtTola atrd auTd.

N
T TEEEELE
WIRELESS
L
B 1ELD ARDUINO
s

Gheneease ees

3
L)

Arduino USB Host Shield

Arduino GSM Shield

Xpnotog A. Karadpng
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LilyPad Arduino SimpleSnap Arduino Motor Shield

Mivakag 6.2: Arduino Shields

6.4 Arduino Uno

TNV TTapouca epyacia xpnoipotroidnke 1o Arduino UNO Kail TTapakaTw
TTaPouUCIAlovTal CUVOTITIKA TO XOPAKTAPIOTIKA TOU OTTWG AuTA TTapouciddovTal
oTnv emmionun 1otoogAida Tou. To shield Tou xpnoigotroINdnke eivai
KATOOKEUAOUEVO aTTO TOV KABNynTh pag Ap. |. 'EAAnva kai divel oo arduino pog
uttodoxn yia 1o Bluetooth TTou XpelalouaoTe KaBwWGS Kal KAEPES yia Ta KOAWDIA

TTOU £pXOVTal aTTd TOUG KIVATAPEG.

Eikéva 6.1: EptmpdéoBia dyn Arduino Uno
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ARDUINO

LOARD MOORL
UNg R

g ——
OPEN- SOURCE ELRCTRONICS
PRCTOTYPING PLATFORM

ARDUING, CC
MADE IN ITMLY '

SUYNHUUBIYY
FE C€
PHUBBMUBUSY

ROMS COMPLIANTY
. TENO CARDON FOSTPRINT
IMPATTO IERO*

29999305 999U

Eikéva 6.2: OTrioBia 6wn Arduino Uno

6.5 XapaktnpioTika Arduino Uno

Led tou akpobéktn 13 Wndrakoi akpodéxteg 2-13

£10680u/e§660U

AKPOSEKTNG YeEiwONG ﬁ

=y, Zeiplaki) £€§080 emkowvwviag

Akpodéktng AREF € __] akpodéktng 1 (TX)

Koupri emavekkivnong Zelplokn £icodo emkowvwviag

akpodéktng 0 (RX)

Led Asttoupyiag

______________ 0 MikpogAeyKTig
ATmega 328

ARDUINO.CC

E§wteptkr Tpodh0800i0l )
2.1mm unodoxn

Akpo&éktng IOERF

=" AKPOSEKTEG avoAoyikig (A0-AS5)

Akpodékteg Tpododooiag 3,3 Volt £10680U

Kot 5 Volt avtictoiya

AKpPOSEKTEG yeEiwoNG £ AKpOSEKTNG EEWTEPIKIG Tpododoaiag

Eikéva 6.3: XapaktnpioTik& Arduino Uno
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Microcontroller

Operating Voltage

Input Voltage (recommended)

Input Voltage (limit)
Digital 1/0 Pins

PWM Digital I/O Pins
Analog Input Pins

DC Current per 1/O Pin

DC Current for 3.3V Pin

Flash Memory

SRAM
EEPROM
Clock Speed
Length
Width

Weight

ATmega328P

5V

7-12V

6-20V

14 (of which 6 provide PWM output)
6

6

20 mA

50 mA

32 KB (ATmega328P)
of which 0.5 KB used by bootloader

2 KB (ATmega328P)
1 KB (ATmega328P)
16 MHz

68.6 mm

53.4 mm

259

Mivakag 6.3: XapaktnpioTikd Arduino Uno
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KEDPAAAIO 7 — HARDWARE / AMA=IAIO EPTAZIAZ

Eikéva 7.1: Apagidio epyaoiag

2TNV TTOPATTAVW €IKOVA BAETTOUME TO QUTOKIVNTAKI TTOU E€ixaue 0Tn O1A0£0N Pag yia
TNV EKTTOVNON TNG Epyacia pag. MNMpdkeiTal yia Eva autooXE010 AQUTOKIVNTAKI TO
OTT0i0 £X€l 4 pOOEG Pe euBeia povo kivnon. O1 podEG Tou eAEyXOVTal, N KABEWia
EeXwpPIoTA, atrd 4 KIvQTHPES O OTTOI0I BPICKOVTAl OTO KATW WEPOG TOU auagidiou
OTTWG QAIVETAI TNV ETTOUEVN EIKOVA.

Eikéva 7.2: Kivntrpeg apagidiou
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2TO PUTTPOOTIVO PEPOG, OTA AEUKA PAVTAAJKIQ TOTTOBETEITAI TO TNAEQWVO TO OTTOIO
Ba “Tpéxel” TNV Android e@apuoyr oTnv otroia BaacileTal N epyacia Kal JECW TNG
KAuepag Tou Ba kabodnyei To apagdki. To deUTEPO PACIKO EEAPTNUA TNG EPYATIAG

Mag BpiokeTal TTAVW OTO apagaki kai gival To Arduino Uno.

e 1

2 R e

Eikéva 7.3: Arduino, Arduino Shield, Bluetooth

21N ewTtoypagia BAETToupe To Arduino Uno Travw oTo 611010 £XEI TOTTOBETNOEI KAl
éva emmmmAéov e¢dptnua(Arduino Shield), To otToio €xel uTTOdOXEG OUVOEONG YIa TA
KaAWdIa TToU £pXoVvTal atrod TOUg KIVNTHPES Kal yia To Bluetooth(etrdvw degid ywvia
NG WTOYPAYIAG), TTOU OUVOEEI TO KIVNTO e To Arduino. Méow Tou Arduino,
Aoittdv, eAéyxovTal Kal o1 4 KivnTrpEeS BAoEl TG KAPEPOAG TOU KIVvATOU KAl TAG
epappoyng. H tpogodocia Tou CuCTAPATOG AUTOU PAiVETAI OTAV TTAPAKATW
eikéva.
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TOSHIBA

oV

Eikéva 7.4: Tpogpodoaoia Apagidiou

Mpodkeiral yia 4 ytratapi€g AA, 01 OTTOIEG iVOUV EVEPYEIQ OTOUG KIVNTIPES KAl yIa

Mia Qv utratapia, TTou Tpo@odoTtei To Arduino.
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KEDPAAAIO 8 — H EPTAZIA MAZ

8.1 T repiAappavel;

H epappuoyn pag mepIAapBavel éva auTokIvnTAaKl JE 4 KIVvNTAPEG( Evav yia KAOe
p0oda), éva Arduino UNO (To o1roio €ival UtreUBUVO yia TNV OWaoTr) AEIToupyia Twv
TPOXWV, TTEPICOOTEPN avaPopd £xel Yivel oTo KepAaAaio 7 —Hardware/auagioio
epyaoiag), éva module Bluetooth(yia Tnv mikoivwvia Tou arduino pe 1o KIvnTo)
Kal yia epappoyn Android xTiopévn Tavw oto Android Studio oTnv oTtroia
aTmoppo@Ape OAa Ta oToIXEIQ ATTO TNV KAMEPA TOU KIVATOU KaI TA
ETTECEPYACOUAOTE £TO1 WOTE VA Byel TO TEAIKO £TTIBUUNTS ATTOTEAEC Q.

8.1.1 Lunar3

H epappoyn Lunar3 gival Jia epapuoyry, N oTToia XpNOoIUOTIOIEI TNV KAUEPQ TOU
KIvnToU w¢ KUpIo péoo. OTav Tnv avoiyoupe auTd TTou egavifeTal otnv 00ovn TG
EQPAPMOYAG €ival To activity,To OTT0i0 £€xoupE ETTIAECEI va TTAPOUCIAETAI TTPWTO, UE
éva opBoywvio TTAaiclo oTnv péon. Autd To opBoywvio aTnv 006vn UTTAPXEI ME
OKOTTO VA QVIXVEUEI TIG 2 YPOAUMEG, TTOU £XOUE , KOl VA TIG AKOAOUBEI, uévovTag
OTO KEVTPO TWV YPAPUWY. 2TNV CUVEXEIQ, EXOUMNE £va KOUWTTI, TO OTTOIO
evepyoTrolEi Ta Bluetooth Tou KivnTOU Kal KAVEI avadhTnon OToV XWPEO YIa AANEG
ouoKeuég Bluetooth. MOAIG avixveuoel To module atrd To auTokIvnTAKI, divOUNE
EVTOAN va ouvoeBEi e auTd WOTE VA PITTOPOUNE VO OTEAVOUUE TIG EVTOAEC OTO
Arduino Tou auTOKIVATOU. € TTEPITITWON TTou dev ouvdeBoU ue e To Module, To
apxIKO activity TnG epappoyng Eavaesppaviletal aAAd dev Kavel TiTrota. AuTto gival
€va QIATPO TTOU TOTTOBETACAUE, WOTE VA PNV KPAOAPEl N epapuoyn. Etriong,
uTTapxel Kal éva button X, To oTT0i0 0€ OTTOIOBATTIOTE YACT TNG EQAPUOYNS KAl VO
BpiokOuaoTE, KAEIVEI TNV EQAPHPOYNA.

8.1.2 Lunarl

H epappoyn Lunar1 gival gia epapuoyry, N oTroia XpNOoIWOTIOIET KAl auTr TNV
KAPEPQ TOU KIVNTOU WG KUPIo HECO. H Asitoupyia autriig TG eQappoyng gival, va
aKoAOUBEi éva avTIKEINEVO OTTOIOUBATTOTE XPWHATOG JEoa aTov Xwpo. Otav TV
avoiyoupe auTd TTou epgavifeTal oTnv 086vn TNG EQAPPOYAG gival To activity TTou
EXOUME ETTIAECEI va Byaivel TTPWTO OTNV EQAPPOYH HOG. TNV CUVEXEIX, EXOUUE £va
KOUWTTi, TO OTTOiO evepyoTTolEi T Bluetooth Tou KivnTOU Kal KAvel avadrtnon oTov
XWPO yia AAAeg ouokeuég Bluetooth. MOAIG avixveuoel To module até 1o
QUTOKIVNTAKI, TO OUVOEOUE E AUTO YIA VA UTTOPOUNE VO OTEAVOUE TIG EVTOAEG
o010 Arduino TOU QUTOKIVATOU. Z€ TTEPITITWON TToU, Oev OUVOEBOUE E TO
Module,To apxikd activity Tng avaepavidetar aAAd dev kavel TiTrota. AuTo ival
éva QIATPO TTou BAAQUE EUEIC £TOI WOTE va PNV Kpaodpel n epappoyn. Etiong,
uTTdpxel Kal £va button X To o1T0i0 0€ OTTOIOBATTIOTE YACN TNG EQAPUOYNS Kal va
gipaoTe, KAgivel TNV eQapuoyn.
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8.1.3 EmAoyn Tng gpyaciag

EmAEEaue wg TEAIKN EQapUOYN YIa TV TTAPOUCiacn TNG TITUXIOKNAG HAG EPYATiag
TNV epappoyn Lunar1. Auté dev onuaivel 611 dev Ba eEnyrnooupe kKai Tnv Lunar3
OoAAG Ba eTTeKTOBOUNE TTEPIOCOOTEPO OTNV Lunarl.

Ti yac odNynoe o€ AUTAV TNV ATTOQAON;

H amé@aon dev nTav kAT eUKoAo. ‘ETTpeTTe va KoITagoupe KAAG Kai Tig dUO0
EQPAPMOYEG Kal va CuyiooupEe Ta BETIKA Kal Ta apvNTIKA TNG KABEPIAS. 'Eva peyaio
apvnTIkG TNG Lunar3 givail 611 av Kal 0 KwdIKAG AsIToupyei owoTd, o€ £va apa&dki
ME JEYaAUTEPN dUVaUN OTOUG KIVNTAPES KAl JE POBEG TTOU va OTpifouv, Ba
Aeitoupyouoe TTOAU KaAG. Me auTtd TO QUTOKIVNTAKI AOITTOV, ATTOPACICANE VO
QTIAEOUNE HIO EQAPPOYA OTA YETPA TOU. TNV e@apuoyn Lunar1, eutrAouTticape Tov
KWOIKA £TO1 WOTE VA OKOAOUBAEI €Va AVTIKEIMEVO OTTOIOUDATTOTE XPUWHATOG OTOV
XWpo. To akoAouBael dpwg, atTAd TTNyaivovTag eudeia, 600 TO AVTIKEIMEVO AUTO
BpiokeTal oTOV XWPO TTOU aviXveuel n kKauepa. MOAIG autd xabei TOTe Kal TO
QUTOKIVNTAKI OTOPATAEI KAl AV TTATACEIG éva AANO QVTIKEIJEVO OTOV XWPO
akoAouBei auTo.

8.2 Anuioupyia Tng E@appoyng Lunarl

Kal yia TIG 2 epapuoyEG TTou €Xoupe @TIAEEN N dladikaoia dnpioupyiag gival
akpIBWG n idla. O1ToTE Ba oTABOUUE OTNV UAOTTOINCN TNG Lunar1 ¢TTou €ival Kai N
Baoiki pag epappoyn.

MNa TNV dnuioupyia TNG EQAPPOYAGS Ba XPEIACTOUNE KATTOIO ATTAPAITATA EPYAAEIQ
(kupiwg BIBAIOBAKEG) TTOU Ba pag BonNBroOUV PE TNV ETTECEPYATIA TWV CTOIXEIWV
TNG KAPEPAG Tou KivnTou. ‘Eva T€Tol0 £pyaAcgio ival To OpenCV yia Android, To
OTTOIO €ival éva epYaAEio, TTOU TTEPIEXEI TTAPABEIYUATA OO0V aPOoPA OTOV TPOTTO
ETTECEPYQTIAC TNG KAUEPQ EVOC KIVNTOU, TO oTToio Baciletal oe Android
AEITOUPYIKO.

8.2.1 Download OpenCV 3.0.0

Apxikd, kdvoupe avalritnon oTo internet yia 1o OpenCV (av xpelalduooTe
TEPIOOOTEPEG AeTTITONEPEIES YIa TNV OpenCV BIBAIOBAKN UTTOpOUUE va TIG BPOUNE
oT1o Ke@aAaio OpenCV). Edw, Ba kateBdooupue Tnv OpenCV3.0.0, 6a TNV KAVOoUlE
“‘import” oo Android Studio kai Ba deifoupe TOV TPOTTO PE TOV OTTOIO XTICAUE TNV

€pappoyn pag Prpa-pnpa.

KateBaloupe Tnv OpenCV300 atrd edw: http://opencv.org/downloads.html

2TNV OUVEXEIA aTTOONKEUOUNE WG CUMPTTIECUEVO QPXEIO (.rar) EKE TTOU TOU £XOUNE
opioel, ye 10 évoua OpenCV-3.0.0-android-sdk-1.

Kdavoupe atrooupTrieon o€ Jia TOTTOBECIa TTOU TTPOTIMOUNE (TT.X. OTA £yypaga
Mou).
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8.2.2 Anuioupyia Module amrdé Tnv OpenCV

2TNV OUVEXEIa Ba TTPETTEI va dnuioupyhooule éva module yia va uTrop€CouE va
TO EVOWMATWOOUNE OTAV EQappoyn Hag. Ta BApaTa yia To Android Studio eival Ta

€gNG:

v Avoiyoupe 1o Android Studio

v File>New->Import Project kai Traue ekei TTOU atroBnKeUOAUE TOV PAKEAO
TToU KAvape unzip kal eMAEyoupe Tov @AkeAo sdk/java Kal 0TV CUVEXEIQ
OK (gik6va 8.1)

¥ Select Eclipse or Gradle Project to Import ]

Select your Eclipse project folder, build.gradle or settings.gradle

aco® EX O & Hide path
C\Users\user\Desktop\OpenCV-android-sdkisdk\java ﬁ
¥ antigrafo
B anh
liskos
o Lunar3

B MyOpenCV 3
) OpenCV-android-sdk
Jddea
apk
samples
sdk
etc
Y Tr——

native

=5 LICENSE
=5 README.android
¥ origin_peiramatikh

m | Cancel ‘ ‘ Help |

Eikéva 8.1 Import project

v Aivoupe éva Gvoua aTo project TTou dNPIOUPYHACAE VIO VO EEPOUE TI
EXOUME KAVEI HEXPI OTIYUNAG. Awoaue To dvopa OpenCVLibrary300 kai peté
Finish.( eikéva 8.2)

# Import Project from ADT (Eclipse AndmmL- [
Imperting a project creates a full copy of the project and does nat alter the original Eclipse
project.

Import Destination Directory:
| CA\Usersiuser\Desktop\OpenCULibrary300 Il -
|
|
I
‘ ‘ m | Cancel | | Help

Eikéva 8.2 AAayr) ovéuartog
v File=>Close Project
77

Xpnotog A. Karadpng
HAiag I'. MaAavéTroulog



AYTONOMO AMA=IAIO ANDROID

8.2.3 Anuioupyia project MyOpenCV_3

2TNV OUVEXEIa dNPIoUpyoUE £va project yia TNV EQapUoyn HAg JE OTOXO TNV
ETTECEPYQOIa TWV €IKOVWYV TTOU divel N KAPEPA Tou KivnTou. Ta Bruara gival Ta
akdAouba:

v EmAéyoupe 10 <<Start a new Android Studio project>> (gikéva 8.3)
# Android Studie . = |-

\% Welcome to Android Studio
.

Recent Projects Quick Start

MyOpenCV_3

e = =
~\Desktop\MyOpenCV_3 Start a new Android Studio project
java
~\Desktop\OpenCVLibrary300 ] i . . .
Etl Open an existing Android Studio project
OpenCV¥-android-sdk
~\Desktop\OpenCV-android-sdk
VES Checkout project from Version Control
Lunar_3 L 2
~\Desktopilunar_3 —
1]
antigrafe She, mport project (Eclipse ADT, Gradle, etc.)
~\Desktopiantigrafo
1 .
anch E“KJ Impert an Android code sample
~\Desktopiarxh
My Application ,43 Configure =
~wandroidStudioProjects\MyApplication
rE? Does and How-Tos N

Eikéva 8.3 Start a new Android Studio Project

v" Tou divoupe 10 6voua MyOpenCV_3 kai Tratdue Next. (eikéva 8.4)

¥ Create Mew Project - - ' &

: ) New Project
H Android Studio

Configure your new project

Application name: [ Py O penCW_3 ]
Company Domain: | user.example.com |
Package name: com.example.user.myopencwy_3 Edit

Eikéva 8.4 Application Name

V' ZTnv ouvéxela emAéyoupe <<Phone and Tablet>> yia Android 5.0
(Lollipop). AuTé civail To xaunAoTepo etmitredo API TTou Tpéxel N e@apuoyn
MOG. (eIkOva 8.5)
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M Target Android Devices

Select the form factors your app will run on

| Different platforms may require separate SDKs

Phone and Tablet

Minimum SDK | AP121: Android 50 (Lollipop) ﬂ

Lower API levels target more devices, but have fewer
features available. By targeting API 21

| and later, your app will run on approximately 9,7% of

I the devices that are active on the

Google Play Store.

I Help me choose

Eikéva 8.5 Target Android Devices

v' Add No Activity yia va éxoupue éva kabapod background.

v\ ZTNV ouvéxela BAETTOUNE TTWG EXOUNE avoiEel TNV epapuoyr. Kavoupe
File>New->Import Module. Mg 10 TTAAKTPO browse peTakivoupaoTe péoa
OTOV UTTOAOYIOTH Pag Kal yaxvouue va Bpoupe To module TTou €xoupe

® Coetorvom W e

onuioupynoel. Eueic To ammoBnkevoape cav OpenCVLibrary300 kail TrTataue

OK. Kavoupe KAIK 0TO KOUTAKI Import Kail €TTIAEyouuE Eva dvoua OTTwG

openCV300.(eikdéva8.6 & eikdva 8.7 & eikdva 8.8)
¥ MyOpenCV_3 -
Edit Miew MNavigate Code Analyze Refactor Build Run Tools VWCS

L, - Proj=t.

CJ Open... Import Project...

Recpen Project » Project from Version Contral P

Close Project Mew Module

25 Settings... Ctrl+Alt+S Import Module...

[Z2: Project Structure... Ctrl+Alt+Shift+5 Import Sample...
Other Settings P 5| C++ Class
Import Settings... E% C/C++ Source File
Export Settings... [ C/C++ Header File

= Save Al Ctrl+5
G50 synchronize Ctrl+ Ali+Y
Invalidate Caches / Restart...

B Print...
Power Save Mode
Exit

Eikéva 8.6 Import Module
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¥ Select Source Locaticn M

Select existing ADT or Gradle project to import as a new subpraject

AnE®L EX O
ChUsers\user\Desktop\OpenCVLibrary300 E

Hide path

> [ .AndroidStudiol 4
> [ .gradle
» [ AndreidStudioProjects
» [ Contacts
v [ Desktop
» [ antigrafo
» [Jarh
b [ liakes
[ Lunar 3
» 1 MyOpenCV_3
» OO WyOpenCV_32
» [ OpenCV-android-sdk
» [ origin_peiramatikh
Android Studie.Ink

Lunar_3.rar
[ R T
Drag and drop 2 file into the space above to quickly locate it in the tree.

Eikéva 8.7 Import project OpenCVLibrary300
e S

ANDROID -
studio
N Ew Source directory: | C\Users\user\Desktop\OpenCVLibrary300 ‘D
Source lecation: app Import
Module name: [ openCV300 ]

Eikéva 8.8 Rename og openCV300

v" MNatdue oTo project—>0¢e€i KAIk>Open Module settings (eikéva 8.9). ZTnv
ouvéxela emAéyoupe ammd To Modules>openCV300 kai atmé Ta mmedia 10
Dependencies. MNatdue + kai emAéyoupe Module Dependency kai petd Ok
(eik6va 8.10).
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¥ MyOpenCV_3 - [C:\Users\user\Dﬁlchop:W E! - Android ﬁﬁ “

Eile Edit View MNavigate Code Analyze Refacter Build Run Toels VCS

- VRV E o h i
DHO ¢4 M QR & P | Y[ Happ~] P i
[ MyOpenCV_3 -

5| & android - O = | -
3
B app
- openCV300
® - . MNew ]
*> Gradle Scripts
Ha
b =
o -
=i Copy Path Ctrl+Shift+C
4 Copy as Plain Text
il Paste Ctrl+V
v
£ Find in Path.. Ctrl+Shift+F
3
= Replace in Path... Ctrl+Shift+R
{,’ Analyze ]
Refactor »
Add to Favorites »
Show Image Thumbnails Ctrl+Shift+T
Reformat Code... Ctrl+Alt+L
Optimize Imports... Ctrl+Alt+0
Local History ]
(D Synchronize 'openCV300"
Show in Explorer
File Path Ctrl+ Alt+F12
[l Compare With... Ctrl+D
Open Module Settings
Eikéva 8.9 Open Module Settings
2 st v E W N —
+ - Properties | Signing | Flavors Euild Types Dependencies
SDK Location Scope +
Project
m
Developer Services
Ads
Analytics
Authentication
Cloud
Notifications
Modules
4 app
S | -

Eikéva 8.10 Add Module Dependency

Twpa £xoupe pTACEl OTO onuEio OTToU €xel yivel autoparta Rebuild kai n
OpenCV300 cival TTAéov evOowuaTWPEVN OTO project pag.

8.2.4 Anuioupyia kKAdoeswv oto MyOpenCV_3

H BiBAI06AKN OpenCV300 £xel vEoug TPOTTOUG BIaXEIPIONG TNG KAPEPAG TOU
KIVNTOU, TTPO®avwg yia Ta véa emmireda API. 'ETol, ammro@acicaue va TTAPOUE TIG
KAGoeIg TTou uttdpyxouv cav samples otnv BIBAIOBRKN Kal va TTEpAocouuE O0EC
XpeEIalOuaoTE 0TNV OIKIA PJAG EQAPUOYT.

v' Kdavoupe import atré ta samples 1ng OpenCV 710 color-blob-detection.
Kdavoupe copy paste 1a repiexOueva Tou apxeiou manifest.xml, Tou
activity_main kai Tou apxeiou java class (ColorBlobDetectionActivity.
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v' Kdavoupe import amré ta samples 1ng OpenCV 710 face_detection. Kdvoupue
copy paste Ta TTepIEXOMEVA TOU apxeiou manifest.xml, Tou activity _main kai
TOou apxeiou java class (FdActivity) .
v' A1 TOUG KWOIKEG TTOU £XOUME TTEPATEl ORrVOUNE 6,TI eV XpelalduaoTe
KAl QTIAXVOUUE TNV EQAPPOYH HAG ME TETOIOV TPOTTO,WOTE va AauBavel Ta
frames NG KAPEPAg Kal va Tapayel (Mia aotrpdpaupn) IKGva oTnV OTToid
META Ba KAVOUE ETTECEPYQTIA YIA TNV TEAIKI KATAOTAON TNG £QAPPOYNAG.
‘ETreira atro TIg aAAayEG TTOU TTPOavVaPEPANE OTO project aAAd Kal 0TOUG KWAIKEG(
Ba avagepBoUpe oTo ETTOPEVO KEQAAAIO EKTEVEDTEPQ), N TEAIKN HOPPA TNG
epyaoiag pag gival KATTwe €101 (e1IkOva 8.11).

T

crigin_peiramatikh - [ChUsersh BoapBoapo’Desktophorigin_peirar
ile  Edit Miew Nawigate Code Analyze Refactor Build

Im 1

[ Y = R ¥ il <= | B
origin_peiramatikh - openCVLibrary300 - src lal

[ ] i Android - g == | - i+
g

openCVSamplecolorblobdetection
openCVSamplefacedetection
= Gradle Scripts

1 Struckure 18 L Pr

Eikéva 8.11 TeAkn
8.3 AvdAuon Tng epappoyng Lunarl

2.€ AUTO TO OonuEio Ba avaAUoOUlE Ta ONnUEia TNG e@apuoyns pag. AnAadn, Ba
doupE LeXxwpIoTa TN AsiToupyia KABE KAAONG, TTOIEG EVTOAEG EXOUNE TTPOOBETEI
atro 170 apXIkd TTAGVO, TN AEITOUPYIO AUTWY TWV EVTOAWYV Kal TNV €TTEEHYNON GAAWV
apXEiwv TTou dNPIouPyoUVTal QUTOUATA.

MeTd 1O TEAOG QUTOU TOU KE@aAaiou Ba €XOUupe Pia TTI0 OAOKANPpwHEVN €IKOVA yia
10 Android Studio kal TNG eQapuoyAg Jag TTou Ba avaAubBEi.

8.3.1 Ti givau To AndroidManifest.xml;

AvoiyovTag Tnv epappoyn, maparnpoupe To AndroidManifest.xml (eikéva 8.12).
AUTO yiveTal d10TI, BAETTOUNE TTWG KAl TA TPIA APXEIQ TTOU €XOUUE OTNV EQAPHOYA
Mag €xouv To BIKO Toug manifest (61Tou kpuRBeTal To androidManifest.xml apxeio).
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origin_peiramatikh - apenCVSamplecolorblobdetection
Android - 0 == - A
openCV Library3 00
manifests
Jjawa
= res
aidl
openCWVSam plecolorblobdetection

manifests

T Structure % 1 Project ‘

Jjawa
= res

openCVSam plefacedetection

o Captures

manifests
Jjawa
Jmni

= res

=" Gradle Scripts

Eikéva 8.12 Manifest

To androidmanifest.xml gival TO onUAvTIKOTEPO ApXEio TTOU XPeIGdeTal KAOE
epappoyn android yia va Eekiviioel. ATTO TNV KAtaAnén Tou apyeiou
kataAaBaivoupe 0TI TO TTEPIEXOMEVO TOU gival ypauuévo ae popen xml. Mpiv dpwg
TTEPACOUUE OTO ECWTEPIKO TOU ApPXEIOU auTou, KaAd Ba fTav, va yvwpi(oupe TO
AOYO UTTaPENG Kal Tn AgIToupyia Tou.

O1rwg kataAaBaivoupe, To apxeio auto gival, autd TTou avaldntd TmpwTta To Android
Studio, yia va &€pel TTwg Ba eKTEAETEI TNV €QaApUoyr, adi e OAa Ta OTOIXEiA TTOU
TNV ATTOTEAOUV.

O1 uTTNPETieg TTOU TTPOCPEPEI AUTO TO APXEIO Eival:

= Avayvwpilel Kai divel CUYKEKPIYEVO OVOUQ OTA java TTOKETA TG EQAPMUOYAG,
oTa oTroia péoa BpiokovTtal ol KAAOEIG
= Kdvel TTeplypa®n TwV OTOIXEIWY, ATTO TA OTTOI ATTOTEAEITAI YIO EQAPPOYA
(activities, services KTA)
= [lpoodiopilel Ta processes, Tou XPeIddovTal yia TNV UTTOoTAPIEN TNG
EQAPUOYNG
= [lpoodiopilel Ta DIKAIWMATA, T OTTOIA TTPETTEI VA £XEI N EQAPMPOYN YIA VA
MTTOPEI VO GAANAETTIOPA pE AAAEG
=  OpiCel Ta dikalwuaTa, TTou ol AAAEC EQAPUOYEG TTPETTEI VA £XOUV YIa va
XPNOIUOTTOINOOUV TNV BIKN JOG
= Kdvel OAwon Tou katwTepou emTTéEdou API, TTou UTTOOTNPICEI N EQAPUOY
Mag
= [1pooBétel TIG BIBAMIOBAKEG, TTOU XPEIAZETAI N EQAPHOYN VIO VO TPEEE
= KaAei kal Kavel xprion Twv Instrumentation KAGogwyv, o1 OTT0iEG £XOUV
TTANPOQOPIES YIA TNV OWOTK EKTEAECH TNG EQAPPOYAG.
Kavovtag dItTAd KAIK TTavw aT1o manifest avoiyel To apxeio androidmanifest.xml kai
EXEI TNV TTAPOKATW popen (eikéva 8.13).
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openCVLlibrary300 I:?Junl wversion="1.0" encoding="utf-8"2>
manifests <manifest xmlns:android="http://schemas.android.com/apk/res/android"

java
4 res
aid|
openCVSamplecolorblobdetection
manifests

c?

java
4 res
openCVSamplefacedetection
manifests
java
Jni
4 res
= Gradle Scripts

package="org.opencv.samples.colorblobdetect”
android:versicenCeode="301"
android:versionfame="3.01">

<application

android:label="LUHAR-1"
android:icon="gdrawable/icon"
android: theme="gandroid:style/Theme.NoTitleBar.Fullscreen" >

<activity android:name—="CoclorBlobDetectionActivity"
android:label="LUHAR-1"
android:screenOrientation="landscape"
android:configChanges="keyboardHidden|orientation">
<intent-filter>
<action android:name="andreid.intent.action.MATH" />

<category android:name="android.intent.category.LAUNCHER"

</intent-filter>

</factivity>

<activity
android:name="DeviceSearchActivity"
android:label="Device Search"
android:screenOrientation="portrait" >

</factivity>

</application>

<supports-screens android:resizeable="true"

android:smallScreens="true"
android:normalScreens="true"
android:largeScreens="true"
android:anyDensity="true" />

<uses-sdk android:minSdkVersion="8" android:targetSdkVersion="11" />

Eikéva 8.1

3 anroidmanifest.xml

I=

AvoiyovTag auto To apxeio o€ pia epapuoyn, OTTwg n dikid pag, 6a douue TTépa

TTOAAG elements( eikova 8.14). Twpa, Ba TTPOoTTABRC0UNE Va Ta OIGAEUKAVOUE.
ApXIKA, Ba TTPETTEI va CEPOUUE, TTWGS aTTO OAA auTd Ta elements, duUo cival Ta TTIO

onuavTikd, To manifest(k6kkivo) kai 7o application(UtrA€). Autd Ta elements Ba
TIPETTEl VA UTTAPYXOUV o€ OAa Ta manifest apxeia kal 8a TTpETTEl va eppavi¢ovTal
MOvo pia @opd. OAa Ta GAAa elements utropouv va gival ypapuEva TTOANEG QOpPES

oTO idla apxeio.

<?uml wversion="1.0" enceding="utf-8"2>

xmlns:android="http://schemas.andro
package="org.opencv.samples.colorbl
android:versionCode="301"
android:versionName="3.01">

application...>

<suppoerts-screens android:resizeable="tru
<uses-sdk android:minSdEVersion="8" andro:
<uses-permission android:name="android.pe

<uses-feature android:name="android.hardw
<uses-feature android:name="android.hardw
<uses-feature android:name="android.hardw
<uses-feature android:name="android.hardw
<uses-permission android:name="android.pe
<uses-permission android:name="android.pe

id.com/apk/resfandroid"
obdetect"

e'...>
id:targetSdkVersion="11" />
rmission.CAMERA" />

are.camera" android:required="falsze"/>
are.camera.autofocus" android:required="false"/>
are.camera. front" android:required="false"/ />
are.camera. front.autofocus" android:required="false"/>
rmizsion.BLUETOOTH" />

rnission.BLUETOOTH ADMIN" />

Eikova 8.14 MNapouciaon manifest-application

Ti givail Aoittév 1o manifest;

Eival 1o root element Tou apxeiou AndroidManifest.xml kai TTPETTEl va TTEPIEXEI Eva
application element. OpiCel kai dUo attributes: xmlIns:android - package:
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Xmins:android (gikéva 8.15)

OpiCel To Namespace kal TTpETTEl TTAVTA Va OEiXVEl OTO
http://schemas.android.com/apk/res/android.

<Zmm]l wersion="1.0" encoding="utf-8" 2>
<manifest xmlns:android="http://schemnas.android.con/apk/res/android"

Eikova 8.15 xmins:android
Package: (eikéva 8.16)

Eivail 1o java TTakéTo péoa oTo OTT0I0, BPioKETAI N EKTEAEDIUN java class Tng
£QAPHOYAG pag.

package="org.opencv.samples . colorblobdetect”

Eikéva 8.16 package
Android:versionCode (eikéva 8.17)

AUTOG gival 0 ECWTEPIKOS apIBPOGS, TToU BEixXVeEl o€ TTola €KBOOT TNG EQAPUOYNG
BpiokoduaoTte. To android:versionCode dev gu@aviletal otoug XproTtes. Ooo 1o
MEYAAOG gival 0 apIBUOG, TOOO TTI0 TTPOCPATN Eival N €KOOON TNG EQAPHOYNGS UAG.
ETtriong, o apiBudg mpétrel TTAvVTA va gival akEPalog.

android:versionCode="301"
Eikova 8.17 android:versionCode
Android:versionName (eikova 8.18)

AUTOG 0 apIBUOGS eppaviCeTal oToug XPHoTeG. O AOYOG TTOU UTTAPXEI AUTH N EVTOAN
gival atrAd yia va dgixvel OTOUG XPrOTEG O€ TToIa €KOOON TPEXEI N EQAPMUOYN.

android:versionfName="3.01"

Eikdva 8.18 android:versionName
Uses-sdk (eikéva 8.19)

O Aoyog 1ToU UTTApXEl TO uses-sdk €ival yia va Tnpei TNV cupBatdéTnTa NG
EQPAPMOYNAG, TNG OTTOIAG AVATITUCOOUUE PE MIA ) TTEPICOOTEPEG EKDOOTEIG TNG
TAaT@Opuag Tou Android péow Tou apiBuou Tou emtrédou API. AnAadr, autd 1o
aToIxEio xpnolyoTroigital yia va kaBopiael To emitredo APl kai 6x1 Tov ap1Bud
¢kdoong Tou SDK. 21nv eikéva 4.8 @aiveral o apiBuog Tou API 1Tou gival 8. Autd
OnAwvel OT1, n epapuoyn uttooTnpiCel atrd Android pe AEITOUPYIKO 2.2 Kal TTavw.

<uses-zdk android:minSdkVersion="8"

Eikéva 8.19 uses-sdk
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Android:minSdkVersion (eikéva 8.20)

Eival o aképaiog apiBudg Tou opilel To eAdxioTo etTiredo API TTou atraiteital yia
va TPECEl N e@apuoyr). ATTayopelel OTOV XPHOTN VA EYKATOOTACEI OTTOIAdNTTOTE
epappoyn €xel PIKpOTeEPo API atrd auTtd TTou dnAwveTal dW.

<uses-zdk android:minSdkVersion="8"

Eikova 8.20 android:minSdkVersion
Android:targetSdkVersion (gikova 8.21)

OpiCel 1o eriTredo API 01O 0TT0I0 OTOXEUEI N EQAPUOYR. AV BEV TO £XOUNE OPIOEl
TTaipvel autoparta Tnv TiuR Tou mhnSdkVersion.

Ia.ndru:rid :targetSdEVersion="11"

Eikéva 8.21 targetSdkVersion

To emméuevo xml apxeio Tou BAETTOUNE €ival TO element application kai
OuUVTAOoOETAl OTTWG OTNV €IKOva 8.22.

<application
android:label="LUHAR-1"
android:icon="Edrawable/icon"
android: theme="fandroid:style/Theme . HoTitleBar.Fullscreen" >

<activity android:name="CclorBlobDetectionfctivity”
android:label="LUNAR-1"
android:screenlOrientation="landscape"
android:configChanges="keyboardHidden|orientation">
<intent-filter>
<action android:name="android.intent.action.MATN" />
<category android:name="android.intent.category.LAUDNCHER" />
</intent-filter>
<factivity>
<activity
android:name="DeviceSearchActivity"
android:label="Device Search"
android: screenOrientation="portrait" >
<factivity>
</application>

Eikéva 8.22 elements-applications
Android:icon (eikéva 8.23)

Edw, opietal To Path Tou @akéAou atrd 1o oTToio Ba TTPoEABEI N eIKOVA TNG
epapuoync. Av dev opicoupue KATI eueic TOTE To android Studio Ba BAAel yia eikdva
TToU €x¢€l by default.

android:icon="eRdrawable/icon"

Eikéva 8.23 android:icon
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Android:label (eikéva 8.24)

Edw opiletal To dvoua pe To oTT0io Ba epavioTei N e@apuoyr). To dvoua
TTPOEPXETAI ATTO TO Strings.xml apxeio TTou BpiokeTal 0To @AKEAO values.

android: label="LUHAR-1"

Eikéva 8.24 android:label
Android:theme (eikéva 8.25)

Avagépetal oTo default B€pa TNG EQAPUOYNG, TO OTTOIO TTPOEPXETAI ATTO TO APXEIO
styles.xml a11d TOV QAKeAO values.

android: theme="fandroid: style/Theme . NoTitleBar.Fullscreen”

Eikéva 8.25 android:theme

To emméuevo oToixeio, TTou Ba avaAuooue gival To activity. H ouvtagn autou eivai
KATTWG £101( €IKOVa 8.26).
<activity android:name="CoclorBlobDetectionActivity"
android:label="LUNAR-1"
android: screenldrientation="landscape"
android: configChanges="keyboardHidden|orientation">
<intent-filter:>
<action andreoid:name="andreoid.intent.action.MATH" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
<factivity>
<activity
android:name="DeviceSearchhictivity"
android:label="Device Search"
android: screen0Orientation="portrait" >
<factivity>

Eikéva 8.26 elements-activity

To activity opiCel To TTOI €ival java activity Kabwg Kal To TTou BpiokeTal oTnVv
epappoyn. Etiong gival utrelBbuvn yia TRV AIToupyia TnNG EQAapPoyAS Kal yia TV
onuioupyia visual interface Tou Ba epgavioTei oTnv 006vn TNG CUOKEUAGS. AnAadn,
10 AndroidManifest €ival To apxeio, oTo o1roio avalntei apxikd n Android
TTAATQOPUA VIO va UTTOPETEI va BPEi TNV activity KAGon TTou TTePIEXEI TO java
TTPOYPOUMA EKKIVAONG TNG EQAPUOYNG Kal VA eupavioTei oTnv 006vn pag. Auo
€ival ol TTapAUETPOI, TTOU Eival ATTAPAITNTO VA UTTAPXOUV PJEoa oTo activity. To
android:name — android:label.

Android:name

AuTO gival To Gvopa TG KAAoNG, u€oa OoTnV oTToia UAOTTOIEITAI TO activity. To
ovopa Trpétrel va gival o€ “fully qualified class” pop@r dgixvovtag akpiBwg Tnv
TOoTTO0€ETIa TNG.
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Andoid:label
Eival To 6voua e 10 o110io Ba ep@avioTei aTnv 006vn n eQapuoyn.

TéNog, eTacaue oT1o TeAeuTaio element TTou cuvavtaue. To intent-filter (eikdva
8.27). Méoa oe auTo opifoupe OAEG TIG TTPALEIG OTIG OTTOIEG AVTATTOKPIVETAI N
epappuoyn Hag. AnAadn, opioupe TIG dUVATOTNTOG TNG EQAPUOYN PIATPAPOVTAG KAl
QPAVOVTAG £EW EKEIVES TIG TTIPAEEIC TTOU BeV £xouv ouaia. Baolkd To Intent filter
“dlagnpicer” 11 €idoug TTPAgeIc uTTopEi va ekTeAéoel. Méoa og auTo To element
TIPETTEl ATTAPAITNTA VA UTTAPXEI TO element action evw avTiBeTa TO category eival
TTPOAIPETIKO.

<intent-filter>
<action android:name="android.intent.action. MATH" />
<category android:name="android.intent.category . LAUNCHER" />
</fintent-filter>
Eikéva 8.27 Intent-filter

Action (eikéva 8.28)

To action TTpooBétel pia evépyeia oTo intent-filter kal katé cuvémeia oTnv
EQapUoyn.

<action android:name="android.intent.action . MATH" />
Eikéva 8.28 action
Android:name (eikova 8.29)

OpiCoupe 10 6voua TG TTPA¢NG. O TPOTTOG, KE TOV OTTOIO YiveTal auTd eival va
opicoupe To name PETA To action, yia TTapadeiyua ACTION_MAIN. Autog o
OPICHOG onuaivel 0TI N KAGon opieTal ws onueEio Evapéng TNG EQAPUOYG Kal Oev
TTePIMEVEL va AdBel kapia TTAnpo@opia data. Autd onuaivel 0Tl dev €xel input Kal OV
Byddel output.

<action android:name="android.intent.action.MATH" />
Eikéva 8.29 action android:name
Category (eikéva 8.30)
MpooBETel o katnyopia oTto intent-filter.

<category android:name="android.intent.category . LAUNCHER" />

Eikéva 8.30 category
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Android:name (eikéva 8.31)
To activity Ba gival To TTpwTO activity Tou Ba Tpégel éTav LeKIVAEI N EQAPUOYH.
<category android:name="android.intent.category. LAODNCHER" />
Eikéva 8.31 category action:name

8.3.2 Emreénynon Twv @akEAWYV OTO project

21NV €Ikova 8.32 BAETToUpE TOUG YaKEAOUG £vog project oe Android Studio.

openCVLibrary300
openCVSamplecolorblobdetection
manifests
java
org.opency.samples.colorblobdetect
c ColorBlobDetector
= DeviceSearchActivity
4 res
drawable
layout
@ activity_device_search.xml
@ color_blob_detection_surface_view.xml
@ device_name.xml
values
& colors.xml
& strings.xml
openCVSamplefacedetection
* Gradle Scripts

Eikéva 8.32 Mapouciaon Twv @akéAwV Tou project

Apxikd, kadvovTtag dITTAG KAIK oTov pdkeAo manifest avoiyel To androidmanifest.xml
TTOU EITTAUE TTPONYOUNEVWG Kal EiIdANE TNV JOPPN TOU. 2TOV PAKENO java UTTAPXEI
€vag AANOG @AKENOG, O OTTOIOG avaypd@El TO TTOKETO TOU project Kal JEoa 0€ auTov
gival ol KAGoeIg gag. H pia gival n kupia KAGon. Ztnv epapuoyn Jog €ival autri 0To
KOKKIVO TTAQIOI10. 2TOV QAKEAO res £Xouue TPia dIOPOPETIKA JOVOTTATIAL.

res/drawable—> & auTd To onueio £XoUPE ATTOBNKEUOEI PWTOYPAPIES TNG
EQAPUOYNG

res/layout—> & auto 10 onueio @TIAXvouue Ta xml apxeia atrd Ta oTroia avrAouv
TTANPOPOPIES Ta activity TTou KAAOUUE Kal TTapousIaleTal oTov XpAoTn N 08ovn TnNG
EQAPUOYNG
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res/values—> Ze autd To onueEio atroBnkeUOUPE apxeia TNG Hop@rg xml, Ta oTroia
£XOUV TTANPOYOPIES YIa TA XPWHATA TNG £Qapuoyng, To background, To theme kai
TA XPWHATA TTOU €XOUME XPNOIUOTTIOINOEL.

21NV ouvéxela BAETToupe éva apxeio Gradle. To gradle gival pJia KATOOKEUN
auTtopatotroinuévng BIBAIOBNAKNG, TTOU ETTITPETTEI TRV TAEIVOUNON TwV €PYWYV TTOU
OUVUTTAPXOUV O€ £va project uEow MIOG OEIPAG apxEiwv puBPIoNG. € AuTo TO
apxeio epIAapBaveTtal, o Kabopiopodg Tou £PYoU Kal TTWG AUTOG TTPETTEI VO
dnuIoupynOEi, TI TTIPETTEI VA TTANPOUV 01 EEAPTHOEIS YIA TNV ETTITUXI KAOTAOKEUH TOU
épyou. To apxeio autd gyyudrtal Tnv eueAigia TTou Ba €XOUPE OTNV KATAOKEUH TOU
épyou pag. Etriong, 1o apxeio autd dnuioupyeEiTal autOpata PE To import evog
project.

8.3.3 Activities

Me Tov 6po activity TTepIypA@OUNE TO KABE ypa@Ikd TTEPIBAAOV PIAg EQapUOYAG,
OTTWG YIa TTAPAdEIYUA N apXIKh) CEAIdA pIag epapuoyns. Méow auTou Tou
ypa@ikou TrepIBAAAOVTOG pag divovTal eTTIAOYEG va YeTaBouue o€ GAAa activities Ta
oTToia divouv TTEPICOOTEPES OUVATOTNTEG OTNV EQAPHOYH.

KdaBe epappoyn £xel TOUAAYIoTOV £va activity evw, ETTAYYEAUATIKEG EQAPPOYEG
E€xouv TTapatravw. H dIKid pag epapuoyn €xel TTOANG (eikéva 8.33). ZTIG epapUOYES
ME TTOAAG activities, TTavTa €va gival To KUPIO, TO OTTOI0 TTApOouUCIAleTal OTOV XPROoTN
oTav gekivael n epappoyn. Otav katmolo dAAo activity 6€Aoupue va Byel oTnv
EQApPMOYNA MOG, TOTE Ba TTPETTEI VA TO KAAECOUE Yia va TTApel TRV BEon Tou AAAou.

KaBe popd 1Tou BEAoupe Eva véo activity, To TTaAId pTTaivel o€ pia AioTa (stack),
OTToU aUTA €xel TNV Aoyikr) TNG Acitoupyiag LIFO( last input first output). Autd
onuaivel o1, 6Tav €UEiC TTATACOUUE TO KOuuTTi back, autd Tpapdael amd Tnv AioTa 10
TeAeuTaio activity TTou PTTAKE Kal TO p@avidel aTnv 086vn TNG EQAPHOYAS MOG.

2€ TTEPITITWON TToU, BEAOUNE va e€avaykAoouue Eva activity va otapaTthoel di0TI
EpxeTal éva AANO oTO TTPOCKNVIO, TOTE TO TTANIG activity evnuePWVETAI yIa TNV
aAAayr TG KATtaoTaong Tou JEoa atrd Jia oelpd peBOdwy TTou ovoudlovTal
«lifecycle callback methods» . Ymdapxouv apkeTég néBodol atrd TIG OTToIES £va
activity Trepvdel atro Tn OTIYUA TNG ONUIOUPYIAG TOU PEXPI TNV OTIYHN TNG
KATaOTPOPNAG ToU. AUTEG 01 HEBODOI €ival YVWOTEG KAl WG «Stages» JEoA ATTo TIG
oTT0iEC TTEPVAEI €va activity katd Tnv didpkela TNG CwNAG Tou. Na évav
TTpoypauuaTioT) Android e@apuoywy givalr onuavTiko va yvwpilel auTr) Tnv
d1adIkaoia, WOoTE va UTTOPEi va ETTEPREI CWOTA OTO TTPOYPAUMA KAl VO
XPNOIUOTTOIEI AUTEG TIG QACEIG TOU activity utrép Tou. ‘Eva T€To10 TTapadelypa gival,
oTav £va activity otapatdel yTTopoUuE KEivn TNV OTIYUN va eAeuBepwooupe OAa Ta
connections TTou €Xoupe TTavw o€ pia BAon. AuTo 1I0XUEI KUPIWG VIO EQAPUOYEG
TTOU XpelacovTtal pia Baon yia va TpaBrigouv dedopéva. H ouykekpigévn eQapuoyn
OVAKEI O€ AUTEG.
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TNV TTAPAKATW €IKOVA 8.33 TTapouCIAleTal TO ONUEIO TOU KWOIKA JAG TTOU KAVEI
extends To activity.

‘£ ColorBlobDetectionActivity java % | 'S ColorBlobDetectorjava * | 'S DeviceSearchActivity java * | 3 activity_device_searchxml % | (=]

package org.opencv.samples.colorblobdetect;
+import ...

3 public class ColorBlobDetectionfctivity
private static final String TAG
private ImageButton ibtn;
private ImageView cross;

extends Activity fimplements OnTouchlistener, CvCameraViewListener2 {
= ample: :Activity";

//private TextView

private boolean mIsColorSelected = false;

private Mat nRgba;
private Scalar mBlobColorRgbar
private Scalar mBlobColorHsv;
private ColorBlokDetector mDetector;

. Pprivate Mat mSpectrum;

private Size
private Scalar

SPECTRUM SIZE;
CONTOUR. COLOR;

Eikéva 8.33 Mapouciaon Tou extends Activity

MNa tn dnuioupyia evog activity xpeidletal va @TiIAZouue TNV dIKA Pag Kupia KAGon,
n otroia Ba kdvel extends(kAnpovouei) amré Tnv KAGon activity. To activity Tou
E€Xoupe dnuioupynoel oTnv dIKIG oG epyacia, BpiokeTal oTo @AakeAo res/layout kai
QOPTWVEI TA YPAPIKA TOU oToIxEia KdvovTtag Xprion xml apyeiou (eikova 8.34).

" Android z € = | 44~ |- | (© ColorBlobDetectionActivityjava * | € ColorBlabDetectarjava * | |C DeviceSearchhctiv
E":openCVLibrarym Palette B0 [L- MNewss- [9- DFullsceen - @- g2z
= openCVSamplecolorblobdetection =]
Layouts =
ifest:
E maniiests D Framelayout
Java D LinearLayout (Horizontal)
[£1 org.opencv.samples.colorblobdetect D I L t (Vertical)
InearLayou ertical
'€ & ColorBlebDetectionActivity | TableL. v ¢
aopleLayou
£ & ColorBlebDetector ET bleR i
ableRow
'€ 5 DeviceSearchActivity D GridL "
ridLayou
= r; d bl Relativelayout
rawable
[ Widgets
I t
B layou o o - [t Plain TextView
@ act 3
= activity_ Evlceisa?rc xm : LargeTaxt
© color_blob_detection_surface_view.xm| M J Text
edium
3 device_namexml S I Text
ma
[ values ol Button

=
= colorsxml
=
1 strings.xm|
3 openCVSamplefacedetection
(2 Gradle Scripts

ok Small Button
‘\i,' RadicButton
CheckBox
o Switch
= ToggleButton
& ImageButton
& ImageView
== ProgressBar (Large)
== ProgressBar (Normal)
== ProgressBar (Small)
== ProgressBar (Horizontal)
"0 SeekBar
¥ RatingBar
— Spinner
D WebView
[1 Text Fields

Eikéva 8.34 TMapouciaon Tou activity TTou ekTeAEITAI TTPWTO

21NV €IkOva 8.35 BAETTOUUE e TToia eVTOAR OTNV KAGON OTTOU KAVOUpE To extends
activity dnAwvoupe o1 auTd TO activity 6a TTpETTEI va EKTEAEOTET TWPA.

getContentView (K. layout.color blob detection surface view);

Eikéva 8.35 AnAwon Tou activity TTou BEAw TWPA va EKTEAECTET

91
Xpnotog A. Karadpng
HAiag I'. TaAavotroulog



AYTONOMO AMA=IAIO ANDROID

Twpa, gopTwveTal atrd Tov eakeAo res/layout 10
“color_blob_detection_surface_view.xml” To otroio €x&I To design TTou @aiveTal
oTnv €IKova 8.36.

KdaB¢ activity kAdon opiletal atrd pia og1ipd atmd events mou kaBopifouv 10
lifecycle Tou activity. Mo cuykekpiuéva, To KABe activity €xel Ta €¢AG events:

onCreate() =2 kaAegital étav ekivdel To activity yia TTpwTn Qopd

onStart() - kaAgital 6tav 1o activity yiveral opato oTov XpAoTn
onResume() > kaAcital étav TO activity xpnoIhoTToIEiTalI ATTO TOV XPrOTN
onPause() > kaAeital 6tav 10 TPEXOV activity gival o€ KaTAoTaON pause Kal
éva TTponyouuEvo TTou fTav o€ adpdvela PO oTo TTPOCKNAVIO

onStop() > kaAeital éTav 1o activity dev gival TTAéov opaTd OTOV XPNOTN
onDestroy() —> kaAeital étav 1o activity £xel dlaypagei atrd Tnv stack
onRestart() > kaAeital 6tav 10 activity €xel oTauATAOEl KAl EEKIVAEI TTAAI

E¢ opiopou, 1o activity TTou £xoupe dnuioupynoel TrepiExel To onCreate() event
MEoQ OTO OTT0I0 £XOUNE Ypawel ToV KWwdIKa yia To design. H eikdva 8.36 pag KAvel
MIa TTEPIYPA@L OTTO T events TTou TTepvdAEel Eva activity.

Activity
launched

v

onCreate()

v

onStart() B — onRestart()

¢ 'y
User navigates R
to the activity ume()

App process | Activity
killed running
Another activity comes

nto the foreground
: User returns

¥ to the activity

Apps with higher priority | S
nesd memaory onPause()
|

The activity is
no longer visible

User navigates
* to the activity
onStop() J
I
The activity is finishing or
being destroyed by the system

v

onDestroy()

v

Activity
shut down

g o

Eikova 8.36 Ta events gvog activity
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MapakdTw BAETTOUUE TA events Tou activity oTnv eQapuoyn Jag. ZTnv eikova 8.37
BAétToupue 1O event onCreate(). EQw, KaAcgital To activity TTou Ba eu@avioTel TTPWTN
@opd otnv 006vn TNG €Qapuoyns. H evTOAR he UTTAE XpwMa gival utTeEUBuUvVN yia TIG
d1a0TACEIG TNG 00OVNG KAl VO EPPAVICETAI N EQAPPOYH HAG OTO KIVNTO O€ TTAAPES
TTaPAbupo. H evIOAr) pe KOKKIVO dIATNPEI TO TTPWTO activity, WoTe 0TO XPAOTN va
@aiveTal KATI. XpNOIYOTIOIEITAI KUPIWG O€ TTaiXvidla yia va aAAd{ouv ypriyopa oTo
MATI TOU XpioTN Ta activity. Me Tnv evioAr) o€ TTpaoivo TTAdiclo dnAwvoupe TTou Ba
Bpoupue To TTPWTO activity TTou Ba £xel N epapuoyn uag. Eival oto gdkeAo
res/layout. To ibtn gival To button TToU KAvel connect pe xprion Bluetooth kai To
cross gival 1o button TTou KA€ivel TRV EQapuoyn PaG.

public woid onCreate (Bundle savedInstanceState) |
Log.1(TAG, "called onCreate"):
super.onCreate (savedInstanceState) ;

E—
Lsethntent?‘iew{R.laycut.color blob detection surface view): B
— E—— —

ibtn={ImageButton) findViewBvId(R.id.imageButtonl);
cross={ImageView) findViewById(R.id.imageView);
cross.setOnClickListener ((view) —= |
if (mfonnectedThread == mall) [
finish{):
System.exit(0);
}
else |
stopCar();
finish{):

Syatem.exit(0);

b

mBluetoothAdapter = Bluetoothhdapter.getDefaultidapter():

nipenCvCameraView = (CameraBridgeViewBase) findViewById(R.id.color blob detection activity surface view);
nipenCvCaneraView. setCvCameraViewlistener (this) ;

Eikéva 8.37 onCreate()

21NV eikova 8.38 BAéTToupe To onPause(). Edw 600 n kAuepa dev avixveuel KATI
OTO XWPO, KAvel vEéa avalnTnon.

public void fpnPause ()

{

super.onFause () ;

if (mOpenCvCameraview !'= null)
nlpenCrCane raView.disableView () »

Eikéva 8.38 onPause()

21NV eikova 8.39 BAémoupe To onResume(). ESdw kdvel Tov EAeyXo av €xouuE OTO
KivnTo pag 1o OpenCV Manager.Av dgv TO £XOUNE PJAG EUPAVICEI KAIVOUPYIO
Activity aTo PlayStore kail pag ¢ntdael va KateBacoupe TNV epappoyr. Av OexToUlE
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YUPVAUE TTIOW OTNV €Qapuoyr aAMwWG n EQapPoyr KAEIVEL.
;;;;;zliiid onResume ()
{

super.onkesume () 2

if (!OpenCVlioader.initDebug()) {
Log.d{TAG, "Internal OpenCV library not found. Using OpenCVY Manager for initialization");
DpenCVLcader.ini:Asyn:{DpenC?Lcader.OPENC?_?ERSI&N_}_Q_D, this, mloaderCallback);

} else |
Log.d{TAS, "OpenCV library found inside package. Using it!");
nloaderCallback.onManagerConnected (LoaderCallbackInterface. SUCCESS) ¢

Eikéva 8.39 onResume()

21nv eikova 8.40 BAétroupe To onDestroy(). Edw 10 activity {ava kaAgital ammo tnv
stack.

public woid onDestroy() {
super.cnbDestroy () ;
if (mpenCvlameraView !'= null)
npenCrCaneraView. disableView() ;

Eikova 8.40 onDestroy

Agv £xoupe OUWG Eva activity OTTwWGS ava@EPAUE Kal TTPONYOUPEVWG. To delTePO
activity Bpioketal péoa otnv KAaon “DeviceSearchActivity” (eikéva 8.41).

€ DeviceSearchActivity.java * c ColorBlobDetectionActivity.java
<2 public class DeviceSearchictivity extends Activity |

Eikéva 8.41To delTepo activity

21NV €Ikova 8.42 BAéoupe 1o event onCreate(). 210 PTTAs TTAQIOIO €EavayKAlel TO
véo activity va Eekiviioel Kal TTeETAEl To TTaAIO oTn stack kal TTaipvel To véo activity
atro Tov @AakeAo res/layout pe dvoua “activity _device search”. Ztnv ouvéxeia
OnAwvovTal Ta Tpia text. 210 KOKKIVO TTAaiolo divel atrd €va Gvoua OTO TTPWTO
oTolxeio Tou Trivaka «pairedDevices” kal «nesDevices” avTioToixa. 1o TTPwWTo
TTpacivo TTAaiclo Bpiokel kal ToTroBeTel oTnVv ListView Tig pairedDevices. 210
deUTePO TIPACIvo TTAdioIo Bpiokel Kal TOTTOBETEI 0TV ListView yia Ta Kaivoupyia
Discovered Devices. 210 TTpwTO KO TTAQiCIO KAVEI Eyypa®r OTav BPICKEl hia
OUOKEUN PE evepyd Bluetooth. 210 deUTepo PO TTAQIOIO KAVEI Eyypa®n TNG
OUOKeUNG OTav n avalntnon teAeiwoel. TEAog, TTaipvel Tnv dielBuvon Tou
Bluetooth adapter kai Tnv ammoBnkevel oo mBluetoothAdapter kai kavel EéAeyxo. Av
gival un diabéaipo epgaviletal To prpvuua “Bluetooth not supported..”.
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Foverride
protected woid onCreate (Bundle savedInstanceState
super.onCreate (savedInstanceState) ;
setContentView (R.lavout.activity device search):
txt2 {TextView) findViewById(R.id.textView2):
txt3 {TextView) findViewById(R.id.textViews3):
/4 Initialize array adapters: One for already paired devices and one for newly discovered devices
wPairedDevicesArrayhidapter = new Arrayhdapter<String>(this, R.layout.device name);
mNewDevicesArrayhdapter = new Arrayldapter<String>(thisz, R.layout.device name); I
-

/7 rind and set up che L1SCView IO paired devices
mw = U_.mtirlew: findViewEy -1d.paired devices);
pairedlistView.sethdapter (mPairedDevicesArrayidapter);
pairedListView.setOnltemClickListener (mDeviceClickListener);
T —
mnw newDevicesListﬁiew = {I.:i.?iewj findm.id.new_devicesj:
newDeviceslistView. setidapter (mlewDevicesArrayhdapter) ;
newDeviceslistView.setOnltemClickListener (mDevicellickListener) ;

// Hegister Tor broadcasts when & device 15 discovered
IntentFilcer filter = new IntentFilter(BluetcothDevice.ACTION FOUND) ;
this.registerReceiver (mReceiver, filter);
S—
f Heglsielr ITor Droadcascs whel diScovery nas Linisned

f:Llr.er = new IntentFilter (Bluetcothhdapter.ACTION DISCOVERY FINISHED) ;
this.registerReceiver (mReceiver, filter);

GEL 1ofal BINELooLn a0apLE?

mBluetoothAdapter = Bluetcothldapter.getDefaultAdapter();

// If adapter 1s null, then Blustooth 15 not supported

if (mBluetocothidapter == null) |
Toast.makeText (getBaseContext (), "Bluetooth not supported...", Toast.LENGTH LONG).show():
finish{):
return;

Eikéva 8.42 onCreate() oto deUTEPO activity

21NV €Ikova 8.43 Ba doupe 1o onStart(). EQw, BAETTOUNE OTI, pWTAEI AV UTTAPXEI

ouvdeon pe 1o Bluetooth. Av éx1 TpéTTel va kdvoupue TTaAI avadnTnon.

@verride
protected woid onStart() {
super.onsitarc()

;T T oS ek T b b mmelTa S
If BT 1s not ON, request to enable it

L e ey = e ] ) 17 =3 m _.-.-1‘ - .n..-.."..-.a._.. 1 &

A o Fecuplommanalf) will Coen De led C_.l’_..n:. .n_h_z_haqﬂ's_ E

if (!mBluetoothAdapter.isEnabled()) {
Intent enableBrtIntent = new Intent (Bluetcothhdapter.ACTION REQUEST ENABLE) ;
startActivityForResult (enableBtIntent, FEQUEST ENABLIE BT);

}

else |
discoverBI():

Eikéva 8.43 onStart() oto deUTEPO activity

21NV TTOPEVN €IkOva 8.44 BAéToupe To onResume(). AlaTnpei To activity auTo.
BOwverride

protected void onResume() |
super.onfesums () »

Eikéva 8.44 onResume() oto deUTEPO activity

Xpnotog A. Karadpng
HAiag I'. TaAavotroulog

95



AYTONOMO AMA=IAIO ANDROID

21NV €ikova 8.45 BAétmoupe 1o onDestroy(). KaAcital étav e¢ac@alilel Tn ouvdeon
ME To Bluetooth.

d0verride

protected vold cnbDestrov() {
super.ocnbleatroyv () ;

Make sure we're not doing discovery anvmor

if (mBluetoothidapter !'= null) |
mBluetoothidapter.cancelDiscovery () &

this.unregisterReceiver (mReceiver) ;

Eikéva 8.45 onDestroy() oto deUTepOo activity

To emréuevo activity gival otnv kKAdon “FdActivity”. ZTnv eiIkova 8.46 BAETTOUUE TO
onCreate(). H uévn diagopd pe piv gival 0TI TWPA PTIAXVEI TO
mOpenCvCameraView ,Je KOKKIVO XPWHA, TTaipvovTag Twpa To activity Tou
“fd_activity_surface_view” trou BpiokeTtal 010 @dakeAo res/layout Tou
OpenCVSampleFaceDetection.

B0wverride

public woid onCreate (Bundle sawvedInstanceState) |
Log.1(TAG, "called onCreate"):
super.onCreate (savedInstanceState) ;
getWindow () .addFlags (WindowManager.LayoutParams. FLAG KEEF SCREEN ON):

setContentView (R.layout. face detect surface view);

nipenCvCaneraView = (CameraBridgeViewBase) findViewById(R.id.fd activity surface view)
nopenCvCameraView. setCvlameraViewListener (this) ;

Eikéva 8.46 onCreate() oTo TpiTO activity

21NV eikova 8.47 BAémoupe 1o onPause(). Edw, otapatdel To activity 6tav
QavIXVEUOEI KATI OTOV XWPO.

Edverride

public void cnPause()

{
super.onPause () ;
if (mOpenCvCamerayiew !'= null)
nlpenCrCameraView.disableView () ;
}

Eikéva 8.47 onPause() oTo TpiTo activity

21NV €IkOva 8.48 BAEToupe To onResume(). EAEyxel av €xel To OpenCV
Manager.Av 6xi1 10 kaTealel ammd PlayStore kai ouveyicel.
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g0verride

public woid onResume ()

{

super.onResume () ;

if (!OpenCVLoader.imitDebugi()) |
Log.d(TAG, "Internal OpenCV library not found. Using OpenCV Manager for initialization"):
Cfpent"ﬂ..caier.initAsyn-:(CfpenE’ﬂ.caier.OPENCL’_VEHSION_S_Q_D, this, mloaderfallback):

1} else |
Log.d(TAG, "OpenCV likrary found inside package. Using it!");
nmloaderCallback.onManagerConnected (LoaderCallbackInterface. SUCCESS) ;

Eikéva 8.48 onResume() oTo TpiTO activity

21NV eikova 8.49 BAétroupe 1o onDestroy(). Me 1o TTou avixveuoel KATI N KAPEPQ
dlaypdeetal atrd TNV stack.

public void cnDestrov() [
super.onbestrov() »
nipenCvCaneraView.disableView() ;

Eikéva 8.49 onDestroy () oTo TpiTO activity
8.3.4 E§Aaynon kwdika Lunarl

ApXIKA, TTNyaivoupde 0TNV KUPIA KAAON Pag TTou €ival n
“ColorBlobDetectionActivity.class”. Edw agiCel va ava@EPOUNE OTOV XWPO TWV
ONAwWoEewV auTo TTou eP@avileTal oTnv €ikéva 8.50.

private static final byte FORWARD = 0x5;
private static final byte BACEWARD = 0x&;
private static final byte LEFT = 0xZ;
private static final byte RIGHT = 0x3;
private static final byte STOP = 0x3;

Eikéva 8.50 EvioAég yia va kataAaBaivel kai To arduino

Me auTég TIG evToAéG dnAwvoupue o1o Arduino ot 6Tav Ba BAETTEI TRV KATAAANAN
AEEN Ba avoiyel TNV KAaTAAANAN TopTa( Ba TNV EVEPYOTTOIEN).

21NV €ikova 8.51 BAETToUpE TNV KAPEPA VA APXIKOTTOIEN TIG HETABANTES TTOU
@aivovTtal aTnv €ikéva. ETTiong, @aivetal 611 B€Ael va gival OAa oTo id1o paoua Kal
yla auto Toug dnAwvel @aopa ato 0-255.

public woid onCameraViewStarted (int width, int height) [
mRgba = new Mat(height, widch, CvIype.CV 8UC4);:
mDetector = new ColorBlobDetector();
nSpectrum = new Mat();
mBlcebkColorRgba = new Scalar(255);
mBlokColorHsvy = new Scalar({255);
SPECTRUM SIZE = new Size (200, &4);
CONTOUR. COLOR = new Scalar({255,0,0,255);

Eikéva 8.51 AfjAwaon véou edaouaTog
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21NV €IKOva 8.52 £xoupe TOV KWOAIKA TTOU EVEPYOTTOIEITAI OTAV ayyioupe TNV 0046vn
TOU KIVNTOU. 2€ YEVIKEG YPOAUMEG, AQUTOG O KWOIKAG TTAIPVEI MIA EIKOVA ATTO TIG
OUVTETAYUEVEG TTOU OXEDIAdoVTaAl PE Eva AYYIYUA ATTO TOV XPNOTN. 2T OUVEXEIQ
METATPETTEI TO XPWHATIKO XWPO Kal aANACel TO péEyeBOG pe To PéyeBog Tou
@aouarog.

2T0 KOKKIVO TTAQioI0 gival OAEG AUTEG 01 EVTOAEG, TTOU XPEIACOPAOTE YIa VA
TTAPOUME TNV avaAuon Tng 08évng. Me tnv if QIATpApoupE ouaIaoTIKG Tov KWwoIKa
EMOTPEPOVTAG AGBOG O€ TTEPITITWON TTOU TO AVTIKEIMEVO €ival £EW ATTO TOV XWPO
TToU BAETTEI TO KIVNTO A AV dev gival evepyoTroinuévo 1o Bluetooth (o€ autd 10
onueio dgv KAvel TITTOTA).

2TO ETTOPEVO TTPACIVO TTAQICIO €XOUUE TIG EVTOAEG TTOU XpeIddovTal yia Va
KATaAGRBel TOV XWPO TTou AauBAavel TO avTikeipevo ,0nAadn 1o péyebog Tou.

2TNV oUVEXEIQ, OTO Pof3 TTAaiolo petatpéTrel o€ HSV color. Z€ autd 1o onueio Ba
ETTEKTABOOUNE Aiyo.

2UVNBWG, VIO TNV QVIXVEUON QVTIKEIMEVWV PE CUYKEKPIPMEVO XPWHA, Ba TTPETTE
TTPWTA VA JETATPEWOUE TOV Xwpo ao RGB -> HSV. To HSV eival évag
XPWHATIKOG XWpPog 6TToU TO V GUMPPBOAIZEI TO QWTIONO, £TOI WOTE TA XPWHATA VA
QVTITTIPOCWTTEVOVTAI JE TIG TIPAYUATIKEG TOUG TIMEG TTOU AVTAVOKAOUV OTTO TNV
mnyn .To H,S BonBdgl 0TV CUYKPIoEl TWV XPWHATWY WOTE VA KATAAABOUE TTIO
OUYKEKPIPEVO XPWHA gival.

2TNV OUVEXEIA, OTO UTTAE TTAQiCI0 UTTOAOYICETAI TO HECO XpWHA ATTO TNV TTEPIOXNA
TTOU TTaTRONKE Kal KAvel convert ammé Hsv>RGBA.

2TO KOKKIVO TTAQioI0 KAVEI resize TngG €IKOVAG PE TO VEO ACHA TNG €IKOVAG. TEAOG,
KaBapilel GAOUG TOUG TTIVAKEG.
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public boolean onlouch (View v, MoticnEwvent ewvent) |
int cols = mRgba.cols();
int rows = mRgba.rows();:

int x0ffset = (mOpenCvCameraView.getWidth() - cols) [/ 2;
int y0ffset = (mOpenCvCameraView.getHeight() - rows) / 2;

int x {int)event.getX({) - x0ffset;

int v = {int)event.get¥() - y0ffset;

Log.1({TAG, "Touch image coordinates: (" +x + ", "+ ¥ + ")"):

if ((x < Q) [l (v < Q) Il (x> cola) || (v » rows) || (mConnectedThread == null)) return false;

Rect touchedRect = new Rect():

touchedRect.x = (x>»4) 7 x-4 : 07
touchedRect.y = (y>4) ? v-4 : 0;

touchedRect.width = (x+4 < cols) 2 x + 4 - touchedRect.x : cols - touchedRect.x;
touchedRect.height = (y+4 < rows) ? v + 4 - touchedBect.y : rows - touchedRect.y:

Mat touchedRegionRgba = mRgba.submat (touchedRect);

Mat touchedBegionHsv = new Mat():
IIlrgproc.cvtColor{touchedReqinnRgba, touchedRegionfisv, Imgproc.COLOR RGB2HSV FULL) :I

/ Calculate Syerace color of & fo)s)
nBlobColorHsv = Core.sumElems(touchedRegionHsv);
int pointCount = touchedRect.width*touchedRect.height;
for (int i = 0; i < mBlobkColorHsv.val.length; i++)

mBlobColorHsv.val[i] /= pointCount;

hed reqion

mBlokColorRgba = converScalarHsvZRgba(mBlobColorHsv) ;

Log.i{TAG, "Touched rgba color: (" + mBlobColorRgba.val[0] + ", " + mBlobColorRgba.wval[l] +
", " + mBlobColorRgba.val[2] + ", " + mBlobColorRgba.wval[3] + "}")»

mhetector.setHsviolor (mBlobColorHsw) ;

Imgproc. resize (mDetector.get3pectrum(), mSpectrum, SPECTRUM SIZE) :I
nlsColorSelected = truer

touchedRegionBgba.release()
touchedRegionHsv.release():
return ralse; // don'C need subsequent touch ewvent

Eikéva 8.52 Etregriynon kwdika onTouch

21NV €IKOvAG 8.53 BAETTOUNE TO TUAPA TOU KWOAIKA OTO OTT0i0 N KAuepa o€ frame pe
TIG KOTAAANAEG EVTOAEG POG ETTIOTPEPEI TO MRgba.

public Mat onCameraFrame (CvCameraViewFrame inputFrame) {
mRgha = inputFrame.rgba();

if {mIsColorSelected) |
mDetector.process (mRgba) ;
List<MatOfPoint>» contours = mDetector.getlontours();
Log.e(TAG, "Contours count: " + contours.size()):
Imgproc.drawlontours (mRgba, contours, -1, CONTOUR COLOR);

Mat colorlabel = mRgba.submat{4, €8, 4, &3):
colorlabel.setTo (mBlob{olorRgba) ;

Mat spectrumlabel = mREgba.submat(4, 4 + mSpectrum.rows(), 70, 70 + mSpectrum.cola()):
mSpectrum. copyTo (spectrumlabel) ;

return mRgba;

Eikéva 8.53 Frame €ikovag kal emoTpo@r) mRgba
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2TnVv €Ikova 8.54 BAETToupe OTI, BEAEI va TTETUXEI TNV ETTIKOIVWVia pE To Bluetooth
XPNOIMOTTOIVTAG KATTOI0 AeUBEpO thread. Apxikd, d€xeTal Tnv max address Tng
OUOKEUNG, N OTToia KOITAEI av €ival idla JE AUTHV TTOU TOU £XOUNE OPIOEl EUEIG OTI
gival n cwaoTr). Av vai, Traipvel To object Tng Bluetooth Device. Z1nv cuvéxeia
KOITAEI av KATTOIO VAMA €ival EAeUBePO. Av OxI, TOTE TOU Aé€l EAeUBEPWOOU Kal auTd
10 thread &ekivael TNV HETAQOPA Twv dEdOUEVWY TNG OUOKEUNG Bluetooth mou
€XOUME OTNV EpYOOia POG.

public veoid ocnlctivityResult {int requestCode, int resultCode, Intent data) |
switch (requestCode) |
case FREQUEST CONNECT DEVICE:
if (resultCode == RActivity.RESULT OF) {

String address = data.getExtras().get3tring(DEVICE ADDRESS);

BlustoothDevice dewvice = mBluetoothidapter.getRemotelevice (address);

if {mConne

.
ct
mlonnecke
.
ct

edThread !'= null) |
edThread.cancel () ;

mlonnectedThread = null;

}

mConnectThread = new ConnectThread (device):
mConnectThread. start () ;

Eikéva 8.54 OnActivityResults

21NV €Ikova 8.55 BAETTOUHE TOV KWAIKA TTOU €ival UTTEUOUVOG yIa TNV JETATPOTTH
TOU QACHPATOG TNG €IKOVOGS aTTd HSV - RGBA.

private Scalar converScalarHsvZBEgba({Scalar havlolor) |
Mat pointMatBgba = new Mat():
Mat pointMatHsv = new Mac(l, 1, CvIype.CV 8UC3, havColeor):
Imgproc. cvtlolor(pointMatlav, pointMatRgba, Imgproc.COLOR HSV2RGHE FULL, 4);

return new Scalar (pointMatBgba.get{d, 0));

Eikova 8.55 HSV->RGBA

2NV €IKOva 8.56 BAETTOUNE TOV KWOIKA TTOU KAVEI DIAXEIPION TwV OEDOUEVWV TTOU
AauBdvel katd Tn ouvdeon Tou module Pe TO KIVATO. 2TO KOKKIVO TTAQICI0 OKUPWVEI
TO VAUQA, TO OTTOIO £PEPE EIG TTEPAG TNV CUVOEDH. 2TNV CUVEXEIA ,0TO TTPACIVO
TTAQiOI0 KAVEI aKUPWOT) OTTOIOUBATTOTE VANATOG TTPOC@ATA £TPEEE MIA OUVOEDN.
2TO UTTAE TTAQIOIO KAVEI EKKIVNON TOU VANATOG YIA va JIAXEIPIOTEI TNV oUVOEON KAl
EKTEAEI TNV HETADOON. 2TO PO TTAQICIO OTEAVEI TO GVOUQA TNG OUOKEUNG TTOU
ouvoEdnke pe To Bluetooth tricw oTo activity.
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Ly snagement of BT connection throuch Connect 1T =
J/ Mar 1d JEME: f BT e Lo ': Lonnectedinread

public wvoid cnnnected{BluetnnthSncket socket, BluetcothDewvice dewviece) |

§om e = .
Cancel the thread th

if (mConnectThread '= null) |
nConnectThread. cancel () ;
nConnectThread = null;

hat completed the copnection

¢ rameal Smtr B zd cu ntlv running a
Cancel any thread IFFENCLY Xrunning 4 Sonnesclon

if {mConne:tedThread '= mull) |
mionnectedThread. cancel () ;
mlonnectedThread = null;

f SLEErXLt Lhe Lhredd Lo mandage the connection and Periorm LCYansmlsslons

mCorre:tedmrrEGd new ConnectedThread (soccket):

mlonnectedThread. starc() ;

esbed ASV1SE Ddack tne Ul ACcCi1viLy

Hessage m3g = mHandler.cbtainMessage (MESSAGE DEVICE NAME);
Bundle bundle = new Bundle();
bundle.put3tring (DEVICE NAME, device.getName());
m3g.3etData (bundle) ;

mHandler.sendMessage (mag) ;

Eikéva 8.56 Management of connection

21NV €IKova 8.57 @Tidxvouue TNV void stop, n otroia kAavel stop WOAIG KAnBei oe dAa
Ta vApaTta. AuTd TTou £TpeXav TTPIV Jia dIa0UVOED KAl QUTA TTOU £TPEXAV TWPA.

f Stop all threads

publlc vold stop() |

if (mConnectThread !'= null) |
mConnectThread. cancel () ;
mionnectThread = null;

1

if (mConnectedThread '= null) {
mfonnectedThread. cancel () ;
mfonnectedThread = null;

Eikéva 8.57 Stop all threads

21NV eIkova 8.58 BAETTOUNE pE TTOIEC EVTOAEG ep@avifouue To privupa “Unable to
connect device”, 6Tav n ouvdeon Pe 1o Bluetooth xaBei.

P i = e e e e T
/ Lonn eoL1on attempt failed

private wvoid connectionFailed() |

S/ Send a failunre message back to the Activity
Measage mag = nHandler.obtainMeasage (MESSAGE FIELD) ;
Bundle bundle = new Bundle();

bundle.put3tring (FIELD, "Unable to connect device");
m3g.3etData (bundle) ;

nHandler.sendMessage (mag) ;

Eikéva 8.58 Connection attempt Failed
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21NV eiIkova 8.59 BAétToupe TNV dnuioupyia TnG void forward(). Autr n void €ivai
UTTEUBUVN YIa TNV Kivnon TOU AUTOKIVATOU TTPOG Ta UTTPOG. AciToupyei BalovTtag
oTtov Trivaka buffer otnv mpwTtn B6€on TNV TépTA TTOU KaTtaAaBaivel To Arduino yia

va KivnOei Tpog 1a eutrpog. O idiog kwdikag givail kai yia To backward(), left()

,right() kai stopCar().

public static woid forward() |
byte[] buffer = new byte[l]:

buffer[0] = FORWARD;

mlonnectedThread.write (buffer);

Eikéva 8.59 Forward

21NV €Ikova 8.60 BAETTOUNE TOV KWAIKA O0TO OTT0i0 To connectThread KAnpovouei
Ta thread. 210 KOKKIVO TTAQioI0 dnAwvouue To socket & To device Kal TTAiIPVOUNE

TIUEG O€ AUTA OTAV TTETUXOUME TNV ETTIKOIVWYVia Pe To Bluetooth. 210 Trpdoivo
TTAQICI0 ApXIKG OKUPWVEI CUVEXEID TV avadrTNoN, YIA VO unv €XOUME JIa apyn
ouvOEDN. TNV OUVEXEIQ, dNUIOUPYE Yo ouvdeon e To Bluetooth kal pe Tnv
XPNon TNG EVTOANG try pag eTTIOTPEPEI HOVO OTAV BPEI KATTOIO OUVOEDT). AV deV

Bpel, TTAgl cuveEXWG OTO exception Kal avalnTtdel véa oUVOEDT. 2TO UTTAE TTAQICIO

Kdvel reset To connectThread kai EeKIvAagl TNV oUvVOECH TWV VNUATWV.

private class ConnectIhread extends Thread |

pr‘lvag Elna! g!uetcctﬁgcc!'et mmgoaet:

private final BluetcothDevice mmDevice;
public ConnectThread (BluetoothDevice device) [
mmDevice = device;
BluetocothSocket tmp = null;

try |

} catch (I0Exception e) |

}
mmSocket = tmp;

tmp = device.createRfcommSocketToServiceRecord (MY UUID) ;|

Always cancel discovery because 1€ will

mBluetoothidapter.cancelDiscovery () ;

try {

mmSocket.connect () ;
} catch (ICExcepticn e) |

connectionFailed();
try {

mmSocket.close () ;
} catch (ICExcepticn e2) | }
return;

1

Resat the CannectThresd—connection ok

mComnectThread = null;

t

Start the connected thread

connected (mmSocket, mmDevice);

synchronized (ColorBlobDetectionfctivity.this) |

Eikéva 8.60 Connect Tread
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21NV €iIkova 8.61 BAETToupE va yivetal n ouvdeon Pe To Bluetooth kai pe TToieg
EVTOAEG UTTOPOUNE VO TTAPOUNE Ta input-output data kal va Ta dIaXEIPIOCTOUUE. ZTO
KOKKIVO TTAQiOI0 €ival o1 EVTOAEG TTOU XPEIQ(OUOOTE, yIa va TTAPOUNE Ta Input-
output data. 1o TTpACIvVO TTAQICIO TTAPATNPOUNE OTI, yIA OCO €ival CUVOEDEUEVO E
10 Bluetooth( true), 8a diafdadel Ta input kail Ba oTéAvel Ta AapBavopeva bytes oto

activity.

MAnRdge onne 1 W1Lhn bOif

Mes - 10 and A

Aat

private class ConnectedIhread extends Thread |
S PTIVarE [Ihal DlUcCOOLNooCKer LmaoCEer:
private final InputStream mmInStream;
private final JutputStream mmOutStream;
public ConnectedThread (BluetoothSoccket soccket) [
mm3ocket = socket;
InputStream tmpln = null:

tmpIn = soccket.getInputStream )
topdut gocket.getOutputStream() ;
} catch (I0Exception e) [
}
maIn3tream = tmpln;
mnfutStream = tmpdut;

1
public woid runi() |

byte[] buffer = new byte[1024];
int bytea;

/ Eeep listening to the InputStream while

ﬁhile {true) {

ResAd From Fhe T o E—

mmInstream. read (buffer) ;

1 the aobtained bvies to the 0T Activitw

} catch (I0Exception e) |
connectionlLast () r
break;

mHandler.ckbtainMeasage (MESSAGE READ, bytes, -1, buffer).sendloTarget();

Eikéva 8.61 input-output data part 1

21NV €Ikova 8.62 gival To deUTEPO PEPOG TWV input-output data. 10 KOKKIVO
TTAQioI0 OTEAVOUUE HEOQ TOU output TO PIAVUMA, TTOU BEAOUE VA EUPAVIOOUUE. ZTO
TTPACIVO TTAQICIO TTPAYUOTOTIOIOUME TNV akUpwaon TnNG oUvOEonG.
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/# Write to the connected OutStream
public wvoid write(byte[] buffer) {
try {

monutStream. write (buffer) ;

Share the se message back to the UT A v

mHandler.cbtainMessage (MESSAGE WRITE, buffer.length, -1, buffer).sendlcTarget()
1 catch (ICException e) { }

}

public wvoid cancel() [

try {
mnScocket.close () ;
1 catch (ICException e) { }

Eikova 8.62 input-output data part 2

21NV €Ikova 8.63 BAETToupe TRV dnuioupyia Tou Handler. ZKoTrog TNG dnuioupyiag
evog Tétolou handler gival va TTapel TTiow TIG TTANPOPOPIES TTOU BEAOUUE Kal va TIG
TETALEI OTNV 080VN TNG £€QAPPOYNG MAG. ZTO TTPACIVO TTAaiolo Kével To Button,
TTOU UTTAPXE! YIa TNV ouvdeon e To Bluetooth, va aAA&Eel xpwpa pOAIG ouvdeDei
Kal va yivel TTpdaivo.

private final Handler mHandler = handleMessage (msg) - |
switch (msg.what) [
case MESSAGE WRITE:
break;
case MESSAGE READ:
break;

case MESSAGE DEVICE NAME:

ibtn.setBackgroundColor (bgrnd) ;
break;

“Case MESSAGE FIELD:
Toast.makeText (ColorBlobDetectionfctivity.this, mag.getData().getString(FIELD), Toast.LENGTH SHORT).show():
break;

Eikéva 8.63 Handler-button connect change color

21NV ouvéxela maue otnv ColorBlobDetection.class. Ta kopudTia kwdika Tou Ba
avaAuooupe Ba gival yéoa atrd autrv. ZTnVv eikova 8.64 BAETTOUNE TO
setColorRadius, To oTroio €ival To eUPOG eAéyxou o€ HSV xwpo.

public wvoid setColorBRadius{Scalar radius) {
mColorRadins = radius;

Eikéva 8.64 SetColorRadius

21NV €Ikova 8.65BAETTounE TNV dnuioupyia o HSV xwpo Twv Xpwudtwy. Maipvel

MEYIOTN Kal EAGXIoTN TIPN. TommoBeTei GTOUG dUO TTIVAKES PE KOKKIVO TTAQicIo atrd 4
aToIxeia EeKIvovTag atrd min,max Kai kataAfpyovrag ammo 0-255. Etriong, opilel 10

VEO QACPA OTO TTPACIVO TTAQICIO.
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public void setHstnlnriScalar havColor) |

double minH = {(havColor.val[0] >= mColorRadius.val[0]) ? hsvColor.wal[0]-mColorRadius.wval[0] : 07
double maxH = (havColeor.val[0]+mColorRadius.val[0] <= 255) ? havColor.val[0]+mColorRadius.wval[0] : 255

minf;
maxH;

mLowerBound.val[0]
mUpperBound.val[0]

mLowerBound.val[1]
mlpperBound.val[1]

havColor.val[l] - mColorRadius.wal[l];
hsvColor.val[l] + mColorRadius.wval[l];

mLowerBound.val[2]
nUpperBound.val[2]

hsvColor.val[2] - mColorRadius.wval[2];
hsvColor.val[2] + mColorRadius.val[2];

nLowerBound.val[3] H
nlpperBound.val[3] 255;

IHat spectrumisv = new Mat(l, (int) (maxH-minH), CvIype.CV 8UC3); I

for (int J = 0; j < maxH-minH; j++) |
byte[] tmp = {(byte) (minH+]), (byte)255, (byte)255};
spectrumHsv.put (0, j, tmp);

1

Imgproc.cviColor(spectrumisv, mSpectrum, Imgproc.COLOR HSVZRGE FULL, 4);

Eikova 8.65 setHSVColor

21NV €Ikova 8.66 BAETToupE TNV dnuioupyia void process. 2To TTPACIvo TTAQICIO0
BAétToUuE OTI, MIKpaivouv Ta frame TnG eIkOvag o€ diaipeon We TO 4 Kal auTod yiveTtal
yIaTi £TO1 JEIWVETAI O XPOVOG TTOU XPEIACETAI N TTPOEPYATIa, YIATI avTi va EAEyEouuE
évav TEpAcTIO TTivaKa, EAEyxoupue To Va auTtou. ETTopévwg, yiveTal TTIo ypriyopn. 10
KOKKIVO TTAQiOI0 KAVOUNE dnuIoupyia Kal EUPECN TOU KATAAOYOU TwV
TTEPIYPAUPATWY. ZT0 PTTAE TTAQICI0 BPIOKEI TNV Max contour area.2To Pof3 TTAQiCI0
QIATPApEl Tnv contours Treploxn Kal divel VEES DIAOTATEIG OTNV EIKOVA.

public woid process (Mat rgbalmage) |
Imgproc.pyrDovn (rgbalmage, mPyrDownMat);
Imgproc.pyrDovn (mPyrDowrMat, wmPyrDownMat)

Imgproc.cvtColor (mPyrDovnMat, mHsvMat, Imgproc.COLOR RGB2HSV FULL) ;

Core.1nRange (mHsviMat, mLowerBound, mUpperBound, mMask);
Imgproc.dilate (mMask, mDilatedMask, new Mat()):
List<Mat0fPoint> contours = new ArrayList<~>();

Imgproc.findContours (wDilatedMask, contours, mHierarchy, Imgproc.RETR EXTERNAL, Imgproc.CHAIN APFROX SIMPLE);
ColorBlobDetectionkctivity.stopCar() ;

1lna mExX ConLour area

double maxirea = 07
Iterator<MatO£fPoint> each = contours.iterator():
while (each.haslext()) {
MatOfPoint wrapper = each.next():
double area = Imgproc.contourlAres(wrapper):;
if (area > maxhrea)
maxirea = area;

1
mContours.clear ()
each = contours.iterator();
while (each.hasWext()) {
MatOfFoint contour = each.next():
if (Imgproc.contourdrsa(contour) > mMinContourdreas*maxlirea) [
Core.multiply({contour, new Scalar(4,4), contour);:
ColorBlokDetectionfetivity. forvard() ;
nContours.add {contour) ;

Eikéva 8.66 Process kail diaipeon Tng ikévag dia 4
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2TNV OUVEXEIQ Ba eTTEENYHOOUNE TOV KWOIKA TNG KAAong
“‘DeviceSearchActivity.class”. & autrjv Tnv KAAon €xouue O,TI £XEI OXEON UE TV
emKoIvwvia ye To Module. Ag Ta doupe avaAuTIKOTEPA. ZTNV €IKOVA 8.67 BAETTOUUE
TNV onActivityResult. 1o TTpdoivo TTAQioI0 €XOUUE TNV case n oTToia Jag
EMMOTPEPEI TNV ATTAVTNON YIA TV AiTnon va avoi¢ouv Ta Bluetooth Tou kivnTou. Av
MTTEI OTO TTPpWTO If TOTE oNuaivel 6Tl n aitnon yia dvolypa Tou Bluetooth givai
enable. Av p1rel 0TO else TOTE dev £yIve ATTOOEKTH N AITNON YIa AvOlyua TOu
Bluetooth.

@override
public void onfctivityResult({int requestCode, int resultCode, Intent data) |
switch (reguestCode) |

case REQUEST ENABLIE BT:

/7 When the request to enable Bluetooth returns
if (resultCode == Rctivity.RESULT OK) {

discoverBI();

User did not enable Bluetooth or an error occured

Toast.makeText (this, "Bluetooth not enabled...", Toast.LENGTH SHORT) .show ()
finigh{}:

Eikéva 8.67 Request enable BT

2NV €IKOva 8.68 oTo TTPACIVO TTAAICIO TTAIPVEI MIA TTPOCQATN CUOKEUN TTOU €XEI
¢avakavel connect. Av Adn uttdpxouv TTaAIEG CUOKEUEG oTnV ArrayAdapter
TTPO0Bece AAAN pIa aANIWG ByAAe privupa “No paired Devices”(KOKKIVO TTAQICIO).

public wvoid discowerBT () |

=L g EBL O CUHFYenNLlY Dalred devioss

Set<BluetoothDevice> pairedDevices = mBluetcothAdapter.getBondedDevices

F Fheres ave melved devices . 2dd each one Eo Ehe rAAarte

if (pairedDevices.aize() > 0) {
for (BluetoothDevice device : pairedDevices) |
mPairedDevicesArrayhdapter.add (device.getHame () + "\n" + device.gethddress())
}
1 else |
String noDevices = "Ho paired devices".toString():
mPairedbeviceshrrayAdapter.add (noDevices) ;

Eikéva 8.68 DiscoverBT

2TnVv €IkOva 8.69 kavel 1o startScan. 210 TTPACIvVO TTAQICIO av £XEl ON KAVEI
discovering 161€ oTOPATA. ZT0 KOKKIVO TTAQiCIO gugavilel To “scanning for
devices..” kal ivel éva CUYKEKPIUEVO XPWHA TTOU TOU €XOUNE OPIOEI OTOV
scan_background.xml To oTtroio €ival oTov @akeAo res/values.
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pubklic vwoid startScan
v.3etVisikbility (View. GONE) ;

_I—:"n:_h_e diseco Vvering, SCOp 1LC

1E (mBluetoothidapter.isDiscovering () |
mRluetoothidapter.cancelDiscovery () ;

txtl.secBackgroundResource (R.color. scan background)

g ..“_-u— iest discover from Blusetoothi Adapter

mBluetDDthAdapter startDiscovery () -

Eikova 8.69 startScan

21NV eikova 8.70 BAéTToupue To on-click listener for all devices in the ListViews. Z10
TPACIVO TTAAICIO £XOUNE TNV aKUPWON TNG avalATnong CUOKEUNG YIa va ouvOeDEi
Q10T €ival TTAé0OV N WPA TNG avadrnTnong. 210 KOKKIVO TTAQICIO TTaipVeEl TNV mac
address TnNG OUOKEUNG TTou £xel ouvoeBEi N oTroia gival Ta 17 TeAeuTaia wneia Tou
View.

he on-click listener for all devices in the ListVi

prlvate OnItemClicklListener mDeviceClickListener = (av

Jf Get the device MAC addr vhich 1 = i
String info = (({TextView) v).gEtText{).tnString{):
String address = info.substring{info.length{) - 17):»

Intent intent = new Intent():

intent.putExtra (ColorBlokDetectionhotivity. DEVICE ADDRESS, address):
setResulc (RActivity.RESULT OK, intent):

finish({}r

Eikéva 8.70 OnltemClickListener

21NV €Ikova 8.71 BAétToupe dExeTal listensyla avadrTnon CUCKEUWY Kal AAAGCEl
TOV TiTAO OTAV N avalnTnon GTAcEl 0TO TEAOG. 2TO TTIPACIVO TTAQICIO OTAV N
avalnTnon Bpel Yo cUuoKeur TOTE TTaipvel TO object atrd Tnv YeTaBAnTh intent. Eav
OAa auTd €XOUV Yivel TOTE TA AYVOOUUE. 2TO KOKKIVO TTAQiCI0 OTav N avadntnon £xel
TeEAEIWOEl TOTE AAAaloupE TO activity title.
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publlc final BroadcastReceliver mRec.elver = (context, intent) — |
String action = intent.getiction():

#hen discovery finds a device

if {Bluetcc:th]ev1ce ACTION FOUND. equals(actlc:n:l:l 1

If it's already pa kim 1+ hecause it's been

1E {device. gethndStatE{:l I= Bluetccthjev1ce BOND EIONDED:I |

}

Bluetu:u:th:levm:e dewvice = intent. getParcelableExtra {Bluetccthjev1ce EXTRA DEVICE) ;

nmNewDevicesArrayhdapter.add (device.getName () + "\n" + dewvice.gethddress()):

} else if {Bluetccthj—‘;dapter ACTION DISCOVERY FII\TISTED equals{action)) |
txtl.setBackgroundResource (R.color. select background) ;
txtl.setText ("select a device to connect");
if (mNewDevicesArrayhdapter.getCount() = 0} |
String noDevices = "Ho devices found".toString();
miewDevicesArrayhdapter.add (noDevices) ;

When discovery 1s finished, change the Activity title

Eikova 8.71 BroadcastReceiver

8.3.5 Eme§Rynon kwdika Lunar3

O kwdIkag Tou Lunar3 gival Trepitrou idlog pe Tov Kwdika Tou Lunar1 agou

UTTAPXOUV UEPIKEG oNUAVTIKEG aAAayEC. AUuTEG Ba deifoupe TTAOPAKATW. ZTNV €IKOVA
8.72 utrapyouv dlagopéc. Eival n kAaon tou “ColorBlobDetectionActivity.class” n

public Boolean onTouch. MNdaue va doUue TIG TTAOPAKATW EIKOVEG KAl Ba KATAAGBETE.
210 TTPACIVO TTAQICIO TTAiPVOUME TNV avaAuon TnNG 004vnG. ZT0 KOKKIVO TTAQICIO av

TO QVTIKEIYEVO PBPIOKETAI EKTOG OPiWV TNG KAPEPAG 1) eV EXEl OUVOEDE PE TO
Bluetooth, emoTtpépel AdBog .AnAadr dev Kavel TiTTOTA. 2TO UTTAE TTAQICIO
OnuIoUPYOUNE TNV TTEPIOXNA TTOU TTATABNKE TTAvw oTNV 086vn. 210 PO TTACicIo

METATPETTEI 0€ HSV TTEPIOXT). ZTO TTPACIVO TO HECO XPWHA ATTO TNV TTEPIOXT TTOU
TTATABNKE. 2TO TTPACIVO TTAAiCI0 YeTaTpETTEl TNV TTEPIoXA amd HSV->RGBA. Z10
KOKKIVO TTAQiOI0 KAVOUE resize Tou @ACUATOS Kal OTTEAEUBEPUIVOUE TOUG Mats.
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public boolean

onTouch (View v, MotionEvent ewvent) {

int cols =
int rows =

wRoba.cals () ;
wRgba.rows () ; //get

int x0ffset = (mOpenCvCamerzView.getWidthi)

- cols) / 27

int y0ffset = (mOpenCwlameraView.getHeight ()
int x = (int)ewvent.getX()

- rows) / 2;
- x0ffset; //get resoli

int v = (int)event.get¥() - w0ffset; //get resolu n display (ovoairon)
Log.i1(TAG, "Touch image coordinates: (" + x + ", "+ ¥y + ")"):
I:'Lf (< 0) Il {w<0) Il (x> cols) || {y > rows) || (mConnectedThread == null)) return falsel

Rect touchedRect = new Rect():

touchedRect.x = (x»4) 2 x-4 @ 0;
touchedRect.y = (y»4) 2 y-4 @ 0;
touchedRect.width = (x+4 < cols)

.

f rrasta 5
Cresate a

Mat

ed regiommat from

touchedRegionRgba

the

* ®x + 4 - touchedRect.x :
touchedRect.height = (y+4 < rows) 2?2 v + 4 - touchedRect.y : rows - touchedBect.y;

image created from

col

the

mRgha.submat (touchedRect) ;

3 - touchedRect.x;

FEPE—-
coucnes

//Comvert the new mat to HEV colour space

SAUETQTPENE L o H5V

at touchedRegionHsv = new Mat():;

Imgproc. cviColor (touchedRegionRgba, touchedRegiconHsv, Imgproc.COLOR RGB2HSV FULL) ;
'/ Calculate average color of touched region

—
mBlobColorHsy = Core.sumElems(tocuchedRegicnHsv);

for (int i = 0; i <« mBlobColorHsv.val.length; i++)
mBlobColorHsv.val[i] /= pointCount;

int pointCount = touchedRect.width*touchedRect.height;

f

", " + mBlcbCeolorBgba.val[2] + ",
mDetector.setHsvColor (mBlobColorHsvy) ;

imame bo smecbn .
image to specture size

/7 Resize the
mIsColorSelected = true;
/74 Release zll mats

touchedRegionRgba.release () ;
touchedRegionblsv.release();

return false; //

ffoonuerts sralar fo hsu o BEH
mBloebColorRgba = converScalarHav2Bgba (mBlobColorHsw) ;@ /.
Log.1({TAG, "Touched rgba color:

; -
e
fCONVEXT

(" 4+ mBlobColorRgba.wval[d] + ",

don't need subsequent touch events

the fasma hsv-»rgba

" + mBlobColorRgba.val[l] +

" 4+ mBlobColorRgba.wval[3] + ")"):

Imgproc. resize (wDetector.getSpectrum(), mSpectrum, SPECTRUM SIZE);

Eikéva 8.72 OnTouch

21NV €Ikova 8.73 BAETToupe To onCameraFrame. 210 TTpA0Ivo TTAQICIO KAVEI

METATPOTTA O€ gray scale. 210 KOKKIVO TTAQioI0 @TIdxVEl TRV SUADIKA EIKOVA Kal

remove pixel o1o erode pe éva véo @aopa 9X9. 1o utrAe TTAdiolo @Tidyvel éva vEéo
TTapdBbupo. 210 pof TTAaiclo Bpiokoupe TO contours kal To maxContours.

Xpnotog A. Karadpng
HAiag I'. TaAavotroulog

109



AYTONOMO AMA=IAIO ANDROID

public Mat onCameraFrame (CvCameraViewFrame inputFrame) |
mRgha = inputFrame.rgba()

! omAnTErE Ea Sraty sos]
£ Converc Lo oray scalc

/¢ make 1t binary with threshold=100

Imgproc. threshold({img gray, erd, 100, 255, Imgproc.THRESH OTSU);

/4 remove pixel noise by "erode™ with structurin g element of 9X9

Mat erode = Imgprnc.gEtStructuriﬂgElemeut{Imgprnc.HORPH_ERODE, new 3ize(9, 9));
Iﬁzrnc.emde{erﬂ, tgkt, erode):

// apply "dilation" to enlarge object

Mat dilate = Imgprnc.getStructuriﬂgElement{Imgprnc.HﬂRPH_DILAEE, new Size({9, 9));:
Imgproc.dilate{tgt, erd, dilate):

Aftake a window

Size s=erd.size();

int W = {int} =.width;

int H = (int) s.height;

Rect r=new Rect(0,H/2-100, W,200);

Mat mask= new Mat(s, CvIype.CV 8UC1, new Scalar{0,0,0));

rectangle (mask, r.tl{), r.br{),new Scalar(255, 255, 255),-1):

o (window, mask);

Imgproc. findContours (window, contours, dest, 0, 2);
'/ find largest contour
int maxContour = -1;
double area = 0;
for (int i = 0; i<contours.size(); i++) |
double contArea = Imgproc.contonrdrea(contours.get{i)):
if (contArea > area) |
area = contArea;

maxContour = i;

Eikova 8.73 OnCameraFrame Part 1

21NV €Ikova 8.74 BAETToUE OTO TTPACIVO TTAQICIO WAXVOUNE va Bpouue TNV BEon
OTO KEVTPO TNG EIKOVAG. 2TO KOKKIVO TTAQICI0 EAEyXOUUE TNV KATEUBUVON TNG
Kivnong Kai TIG eVTOAEG TTou divoupe yia va trdel right, left, forward. 210 ptrAe
@aiveTal To stopmoving dnAadr va oTAPATAOEN va KIVEITAI.
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Rect rect = null;

f (maxContour > -1)
rect = Imgproc.boundingRect{contours.get (mexContour));

//position to center
ile ('train) |
if (rect '= nmmll) |
Imgproc. ¥rectangle{mRgba, rect.tl{), rect.kbr(), new Scalar(255, 255, 255), 5):
if ({rect.x + rect.width / 2) > W/2-20 g& (rect.x + rect.width / 2)< W/2+20) [

runtnUiThread({) = {

3

train = true;

}

if {contours != null)
contours.clear();

return mRgba;

Toast.makeText (gethipplicationContext (), "OK", Toast.LENGTH SHORT).show()

}

if (train) {

[ g e i1 N
Imgproc. ¥rectangle{mRgba, rect.tl{), rect.kbr(), new Scalar(255, 255, 255), 5):
'/ direction of movement

int thr = 10;
if ({rect.x + rect.width / 2) < (W / 2 - thr)) [

'/ move bto the RIGHT
uHandler.cktainMessage {ColorBlokDetectionfctivity . RIGHT) . sendToTarget () 7
} else |

if {{rect.x + rect.width / 2) > (W / 2 + thr)) [
uHandler.ocbtainMessage (ColorBlokbDetectionfctivity. LEFT) . sendToTarget () 7
} elze [
uHandler.ocbtainMessage (ColorBlobDetectionfctivity. FORKARD) . sendTloTarget() s

13

else |

AE O T

/ stop moving

uHandler.cbtainMessage (ColorBlokDetectionfctivity. STOP) . sendTloTarget () ;

}
if {contours !'= null)

contours.clear();
return mRgbar

Eikova 8.74 OnCameraFrame Part 2
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KEDPAAAIO 9 - XYMIMNEPAXMATA KAI NMPOONTIKEZ

H améeaon yia Tnv dnuioupyia piag TETOIAG Epyaciag TTAPONKE PETA aTTO TTOAU
okEwn O16TI TTPOCTTAB0UCAUE VA BPOUNE IO KAIVOTOUA 1I0€Q, N OTTOIa JITTOPEI va
QVaTITUXOEi TTEPETAIPW KAl VO XPNOIYOTIOINBEI OTNV KABNUEPIVOTNTA YOG PE
ATTOTEAEOUA VA KAVEI TRV (W HOG TTIO EUKOAN.

2KEPTAKAWUE, TTWG MIA TETOIA KAIVOTOUA 10£0 UTTOPEI VO BPEI AVTATTIOKPIOT) OTIG
HEPES Uag.

‘Eva autévouo apagidlo av avaTtrTuxBei TTEpETaipw PTTOPEI va XpNoIPoTToINOEi
OKOUO KOl O€ TOMEIG GEpEUVNONG EVOG VEOU TTAQVATN KABWG AV EVTOTTIOOUNE KATI
VEO TTOU OEV £XOUNE Cavadei, TO AUTOKIVNTAKI JTTOPEI TTOAU EUKOAQ va TO
OKOAOUBAOEI KAl va KaTaypAwel OAEG TOU TIG KIVAOEIG.

‘Evag dANog TpOTTOC XpAONG €ival n TTPOCAPUOYH TG EQAPHOYAG MO TTAVW O€ éva
QUTOKIVNTO TO OTTOIO KIVEITAI JOVO TOU, XWpig 0dnyo. ‘Eva T€Tol0 TTapadeiyua Ba
MTTOPOUCE Va €ival TO AEWPOPEIO TTOU €KAVE TNV TTPWTN EMPAVICH TOU OTNV
EAANGDQ, oTa TpikaAa Kal EKTEAEON PIOG OUYKEKPIMEVNG OIAdPOUNG XWpPiG 0dnyo
atro@eUyovTag, JANIOTA, TO EUTTODIA E XPrON CUYKEKPIPEVNG PUBUIONG. (EIKOVA
9.1).

Eikéva 9.1 Asw@opeio xwpic 0dnyo

OT11Ww¢ TTapaTnEOoUE gival hia wpdaia Kal KavoToua 16éa aTrd TNV oTToia JTTOPOUUE
va dNUIOUPYHOOUUE KATI VEO EUTTEPIEXOVTAG OUWG Kal OIKA Pag OTOIXEIA.
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NAPAPTHMA A’: KQAIKAX ANDROID LUNAR1

“ColorBlobDetectionActivity.class”
package org.opencv.samples.colorblobdetect;
import android.app.Activity;

public class ColorBlobDetectionActivity extends Activity implements OnTouchListener,
CvCameraViewListener2 {

private static final String TAG ="OCVSample::Activity";
private ImageButton ibtn;
private ImageView cross;

/lprivate TextView txtl;

private boolean misColorSelected = false;
private Mat mRgba;

private Scalar mBlobColorRgba;

private Scalar mBlobColorHsv;

private ColorBlobDetector mbDetector;

private Mat mSpectrum;
private Size SPECTRUM_SIZE;
private Scalar CONTOUR_COLOR;

private CameraBridgeViewBase mOpenCvCameraView;
private static final byte FORWARD = 0x5;

private static final byte BACKWARD = 0x6;

private static final byte LEFT = 0x2;

private static final byte RIGHT = 0x3;

private static final byte STOP = 0x9;

[l return Intent extra

public static String DEVICE_ADDRESS = "device_address";
private static final UUID MY_UUID = UUID.fromString("00001101-0000-1000-8000-00805F9B34FB");
private ConnectThread mConnectThread;

private static ConnectedThread mConnectedThread,;

/I Intent request codes

private static final int REQUEST_CONNECT_DEVICE=1,
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private BluetoothAdapter mBluetoothAdapter=null;

/l Messages sent to Handler from Threads

public static final int MESSAGE_DEVICE_NAME = 2;
public static final int MESSAGE_FIELD = 3;

public static final int MESSAGE_READ = 4;

public static final int MESSAGE_WRITE =5;

/I Key names to Handler from Threads

public static final String DEVICE_NAME = "device_name";
public static final String FIELD = “field";

public static final String READ = "read";

public static final String WRITE = "write";

private BaseLoaderCallback mLoaderCallback = new BaselLoaderCallback(this) {

@Override
public void onManagerConnected(int status) {
switch (status) {
case LoaderCallbackinterface.SUCCESS:
{
Log.i(TAG, "OpenCV loaded successfully");

mOpenCvCameraView.enableView();
mOpenCvCameraView.setOnTouchListener(ColorBlobDetectionActivity.this);

} break;
default:
{
super.onManagerConnected(status);

} break;

public ColorBlobDetectionActivity() {

Log.i(TAG, "Instantiated new " + this.getClass());
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/** Called when the activity is first created. */
@0Override
public void onCreate(Bundle savedinstanceState) {
Log.i(TAG, "called onCreate");
super.onCreate(savedInstanceState);
requestWindowFeature(Window.FEATURE_NO_TITLE);
getWindow().addFlags(WindowManager.LayoutParams.FLAG_KEEP_SCREEN_ON);
setContentView(R.layout.color_blob_detection_surface_view);
ibtn=(ImageButton) findViewByld(R.id.imageButtonl);
cross=(ImageView) findViewByld(R.id.imageView);
cross.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View view) {
if (mConnectedThread == null) {
finish();
System.exit(0);
}
else {
stopCar();
finish();

System.exit(0);

»;
I txt1=(TextView) findViewByld(R.id.textView1l);
mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter();

mOpenCvCameraView = (CameraBridgeViewBase)
findViewByld(R.id.color_blob_detection_activity _surface_view);

mOpenCvCameraView.setCvCameraViewListener(this);
}
@0Override
public void onPause()
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super.onPause();
if (nOpenCvCameraView != null)
mOpenCvCameraView.disableView();
}
public void search(View view) {
Intent intent = new Intent(this,DeviceSearchActivity.class);
startActivityForResult(intent, REQUEST_CONNECT_DEVICE);
}
@0Override
public void onResume()
{
super.onResume();
if ({OpenCVLoader.initDebug()) {

Log.d(TAG, "Internal OpenCV library not found. Using OpenCV Manager for initialization");
OpenCVLoader.initAsync(OpenCVLoader. OPENCV_VERSION_3_0_0, this, mLoaderCallback);

}else {

Log.d(TAG, "OpenCV library found inside package. Using it!");
mLoaderCallback.onManagerConnected(LoaderCallbackInterface. SUCCESS);

}
}

public void onDestroy() {
super.onDestroy();
if (mOpenCvCameraView != null)

mOpenCvCameraView.disableView();

}

public void onCameraViewStarted(int width, int height) {
mRgba = new Mat(height, width, CvType.CV_8UC4);
mDetector = new ColorBlobDetector();
mSpectrum = new Mat();
mBlobColorRgba = new Scalar(255);
mBlobColorHsv = new Scalar(255);
SPECTRUM_SIZE = new Size(200, 64);
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CONTOUR_COLOR = new Scalar(255,0,0,255);
}
public void onCameraViewStopped() {
mRgba.release();
}
//when a motion event happens (someone touches the device)
public boolean onTouch(View v, MotionEvent event) {
int cols = mRgba.cols(); //get resolution on display(avaAuon)
int rows = mRgba.rows(); //get resolution on display(avaAuon)
int xOffset = (mOpenCvCameraView.getWidth() - cols) / 2; //get resolution on display(avaAuon)
int yOffset = (mOpenCvCameraView.getHeight() - rows) / 2; //get resolution on display(avaAuon)
int x = (int)event.getX() - xOffset; //get resolution on display(avaAuon)
inty = (int)event.getY() - yOffset; //get resolution on display(avaAuon)
Log.i(TAG, "Touch image coordinates: (" +x+","+y +")");
if (x<0)||(y<O0)]|| (x>caols) || (y>rows) || (mConnectedThread == null)) return false;
Rect touchedRect = new Rect();
touchedRect.x = (x>4) ? x-4 : 0;
touchedRect.y = (y>4) ? y-4 : 0;
touchedRect.width = (x+4 < cols) ? x + 4 - touchedRect.x : cols - touchedRect.x;
touchedRect.height = (y+4 < rows) ? y + 4 - touchedRect.y : rows - touchedRect.y;
/I create a touched regionmat from the image created from the touches
Mat touchedRegionRgba = mRgba.submat(touchedRect);
/IConvert the new mat to HSV colour space
lluetatpetrel ag HSV color
Mat touchedRegionHsv = new Mat();
Imgproc.cvtColor(touchedRegionRgba, touchedRegionHsv, Imgproc. COLOR_RGB2HSV_FULL);
/I Calculate average color of touched region
mBlobColorHsv = Core.sumElems(touchedRegionHsv);
int pointCount = touchedRect.width*touchedRect.height;
for (inti = 0; i < mBlobColorHsv.val.length; i++) {

mBlobColorHsv.val[i] /= pointCount;
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/lconverts scalar to hsv to RGB

mBlobColorRgba = converScalarHsv2Rgba(mBlobColorHsv);//convert the fasma hsv->rgha

Log.i(TAG, "Touched rgba color: (" + mBlobColorRgba.val[0] + ", " + mBlobColorRgba.val[1] +
", " + mBlobColorRgba.val[2] + ", " + mBlobColorRgba.val[3] + ")");

mDetector.setHsvColor(mBlobColorHsv);

/I Resize the image to specture size

Imgproc.resize(mDetector.getSpectrum(), mSpectrum, SPECTRUM_SIZE);

mlsColorSelected = true;

/| Release all mats

touchedRegionRgba.release();

touchedRegionHsv.release();

return false; // don't need subsequent touch events

}

//Z€ yeviKEG YPaUUEG QUTOG O KWOIKAG TTOipVEl Pia €IKOVA aTTO TIG CUVTETAYUEVEG TTOU OXEDIAdovTal PE éva
Ayylyha atro Tov XPrioTn. TN GUVEXEIA JETATPETTEI TO XPWHOTIKO XWPEO Kal AAAACEl TO pEyeBoG pe TO PéyeBog
TOU @ACHATOG

public Mat onCameraFrame(CvCameraViewFrame inputFrame) {

mRgba = inputFrame.rgba();

if (mlsColorSelected) {
mDetector.process(mRgba);
List<MatOfPoint> contours = mDetector.getContours();
Log.e(TAG, "Contours count: " + contours.size());
Imgproc.drawContours(mRgba, contours, -1, CONTOUR_COLOR);
Mat colorLabel = mRgba.submat(4, 68, 4, 68);
colorLabel.setTo(mBlobColorRgba);
Mat spectrumLabel = mRgba.submat(4, 4 + mSpectrum.rows(), 70, 70 + mSpectrum.cols());
mSpectrum.copyTo(spectrumLabel);

}

return mRgba;

}

public void onActivityResult(int requestCode, int resultCode, Intent data) {
switch (requestCode) {

case REQUEST_CONNECT_DEVICE:
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if (resultCode == Activity. RESULT_OK) {
/I Get the device MAC address
String address = data.getExtras().getString(DEVICE_ADDRESS);
/I Get the BLuetoothDevice object
BluetoothDevice device = mBluetoothAdapter.getRemoteDevice(address);
/I Cancel any thread currently running a connection
if (mConnectedThread != null) {
mConnectedThread.cancel();
mConnectedThread = null;
}
/I Attempt to connect to the device
mConnectThread = new ConnectThread(device);

mcConnectThread.start();

}

/ffinal conversion(TeAeutala HETOTPOTTN)
private Scalar converScalarHsv2Rgba(Scalar hsvColor) {
Mat pointMatRgba = new Mat();
Mat pointMatHsv = new Mat(1, 1, CvType.CV_8UC3, hsvColor);
Imgproc.cvtColor(pointMatHsv, pointMatRgba, Imgproc. COLOR_HSV2RGB_FULL, 4);
return new Scalar(pointMatRgba.get(0, 0));
}
/I Management of BT connection through ConnectedThread
public void connected(BluetoothSocket socket, BluetoothDevice device) {
/I Cancel the thread that completed the connection
if (mConnectThread != null) {
mConnectThread.cancel();
mConnectThread = null;
}
/I Cancel any thread currently running a connection

if (mConnectedThread != null) {

120
Xpnotog A. Karadpng
HAiag I'. MaAavéTroulog



AYTONOMO AMA=IAIO ANDROID

mConnectedThread.cancel();
mConnectedThread = null;
}
/I Start the thread to manage the connection and perform transmissions
mConnectedThread = new ConnectedThread(socket);
mConnectedThread.start();
/I Send the name of the connected device back to the Ul Activity
Message msg = mHandler.obtainMessage(MESSAGE_DEVICE_NAME);
Bundle bundle = new Bundle();
bundle.putString(DEVICE_NAME, device.getName());
msg.setData(bundle);
mHandler.sendMessage(msg);
}
/l Stop all threads
public void stop() {
if (mConnectThread != null) {
mcConnectThread.cancel();
mConnectThread = null;
}
if (mConnectedThread != null) {
mConnectedThread.cancel();

mConnectedThread = null;

}

/I Connection attempt failed

private void connectionFailed() {
/I Send a failure message back to the Activity
Message msg = mHandler.obtainMessage(MESSAGE_FIELD);
Bundle bundle = new Bundle();
bundle.putString(FIELD, "Unable to connect device");
msg.setData(bundle);

mHandler.sendMessage(msg);
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}

public static void forward() {
byte[] buffer = new byte[1];
buffer[0] = FORWARD;
mConnectedThread.write(buffer);

}

public static void backward() {
byte[] buffer = new byte[1];
buffer[0] = BACKWARD;
mConnectedThread.write(buffer);

}

public static void left() {
byte[] buffer = new byte[1];
buffer[0] = LEFT,;
mConnectedThread.write(buffer);

}

public static void right() {
byte[] buffer = new byte[1];
buffer[0] = RIGHT;
mConnectedThread.write(buffer);

}

public static void stopCar() {
byte[] buffer = new byte[1];
buffer[0] = STOP;
mConnectedThread.write(buffer);

}

/I Connection was lost

private void connectionLost() {
// Send a failure message back to the Activity
Message msg = mHandler.obtainMessage(MESSAGE_FIELD);
Bundle bundle = new Bundle();

bundle.putString(FIELD, "Device connection was lost");
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msg.setData(bundle);
mHandler.sendMessage(msg);
}
/I Thread for connection with remote BT device
private class ConnectThread extends Thread {
private final BluetoothSocket mmSocket;
private final BluetoothDevice mmDevice;
public ConnectThread(BluetoothDevice device) {
mmbDevice = device;
BluetoothSocket tmp = null;
/I Get a BluetoothSocket for a connection with the
/I given BluetoothDevice
try {
tmp = device.createRfcommSocketToServiceRecord(MY_UUID);
} catch (IOException e) {

}

mmSocket = tmp;
}
public void run() {
/I Always cancel discovery because it will slow down a connection
mBluetoothAdapter.cancelDiscovery();
/I Make a connection to the BluetoothSocket
try {
/I This is a blocking call and will only return on a
/I successful connection or an exception
mmSocket.connect();
} catch (IOException e) {
connectionFailed();
/I Close the socket
try {
mmSocket.close();

} catch (IOException e2) { }
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return;
}
/I Reset the ConnectThread-connection ok
synchronized (ColorBlobDetectionActivity.this) {
mConnectThread = null;
}
/I Start the connected thread
connected(mmsSocket, mmDevice);

}

public void cancel() {
try {
mmSocket.close();

} catch (IOException e) {

}

}

/l Manage connection with BT device - in and out data
private class ConnectedThread extends Thread {
private final BluetoothSocket mmSocket;
private final InputStream mminStream;
private final OutputStream mmOutStream;
public ConnectedThread(BluetoothSocket socket) {
mmSocket = socket;
InputStream tmpln = null;
OutputStream tmpOut = null;
/I Get the BluetoothSocket input and output streams
try {
tmpln = socket.getinputStream();
tmpOut = socket.getOutputStream();
} catch (IOException e) {

}

mmIinStream = tmpln;
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mmOutStream = tmpOult;
}
public void run() {
byte[] buffer = new byte[1024];
int bytes;
I/l Keep listening to the InputStream while connected
while (true) {
try {
/I Read from the InputStream
bytes = mminStream.read(buffer);
/I Send the obtained bytes to the Ul Activity
mHandler.obtainMessage(MESSAGE_READ, bytes, -1, buffer).sendToTarget();
} catch (IOException e) {
connectionLost();

break;

}

/I Write to the connected OutStream
public void write(byte[] buffer) {
try {
mmOutStream.write(buffer);
/I Share the sent message back to the Ul Activity
mHandler.obtainMessage(MESSAGE_WRITE, buffer.length, -1, buffer).sendToTarget();
} catch (IOException e) { }

}

public void cancel() {
try {
mmSocket.close();

} catch (IOException e) { }
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/I The Handler that gets information back
private final Handler mHandler = new Handler() {
@0Override
public void handleMessage(Message msg) {
switch (msg.what) {
case MESSAGE_WRITE:
break;
case MESSAGE_READ:
break;
case MESSAGE_DEVICE_NAME:
/I save the connected device's name
/I txtl.setText(msg.getData().getString(DEVICE_NAME));
int bgrnd = getResources().getColor(R.color.green);
ibtn.setBackgroundColor(bgrnd);
break;
case MESSAGE_FIELD:

Toast.makeText(ColorBlobDetectionActivity.this, msg.getData().getString(FIELD),
Toast.LENGTH_SHORT).show();

break;

I3
private void dolnfo() {
new AlertDialog.Builder(this).
setTitle( getString(R.string.title_info)).
setMessage(" Constructor ==> HAIAZ TAAANOMNOYAOZ / XPHZTOZ KATZAPHZ\n"
+ " Institution ==> TEI of Piraeus\n"
+ " Laboratory ==> Applied Information Systems\n"
+ " Project Name ==> ColorBlobDetector\n"
+ " Application ==> Follow the target\n").

show();
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“ColorBlobDetection.class”

package org.opencv.samples.colorblobdetect;

import java.util. ArrayList;

import java.util.lterator;

import java.util.List;

import org.opencv.core.Core;
import org.opencv.core.CvType;
import org.opencv.core.Mat;

import org.opencv.core.MatOfPoint;
import org.opencv.core.Scalar;

import org.opencv.imgproc.Imgproc;

public class ColorBlobDetector {
/I Lower and Upper bounds for range checking in HSV color space
private Scalar mLowerBound = new Scalar(0);
private Scalar mUpperBound = new Scalar(0);
/I Minimum contour area in percent for contours filtering
private static double mMinContourArea = 0.1;
/I Color radius for range checking in HSV color space
private Scalar mColorRadius = new Scalar(25,50,50,0);

private Mat mSpectrum = new Mat();

private List<MatOfPoint> mContours = new ArrayList<MatOfPoint>();

/I Cache

Mat mPyrDownMat = new Mat();
Mat mHsvMat = new Mat();

Mat mMask = new Mat();

Mat mDilatedMask = new Mat();
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Mat mHierarchy = new Mat();
public void setColorRadius(Scalar radius) {
mColorRadius = radius;
}
public void setHsvColor(Scalar hsvColor) {
double minH = (hsvColor.val[0] >= mColorRadius.val[0]) ? hsvColor.val[0]-mColorRadius.val[0] : 0;

double maxH = (hsvColor.val[0]+mColorRadius.val[0] <= 255) ? hsvColor.val[0]+mColorRadius.val[0] :

255;
mLowerBound.val[0] = minH;
mUpperBound.val[0] = maxH;
mLowerBound.val[1] = hsvColor.val[1] - mColorRadius.val[1];
mUpperBound.val[1] = hsvColor.val[1] + mColorRadius.val[1];
mLowerBound.val[2] = hsvColor.val[2] - mColorRadius.val[2];
mUpperBound.val[2] = hsvColor.val[2] + mColorRadius.val[2];
mLowerBound.val[3] = 0;
mUpperBound.val[3] = 255;
Mat spectrumHsv = new Mat(1, (int)(maxH-minH), CvType.CV_8UC3);
for (int j = 0; j < maxH-minH; j++) {
byte[] tmp = {(byte)(minH+j), (byte)255, (byte)255};
spectrumHsv.put(0, j, tmp);
}
Imgproc.cvtColor(spectrumHsv, mSpectrum, Imgproc. COLOR_HSV2RGB_FULL, 4);
}

public Mat getSpectrum() {
return mSpectrum;

}

public void setMinContourArea(double area) {
mMinContourArea = area;

}

public void process(Mat rghalmage) {

Imgproc.pyrDown(rgbalmage, mPyrDownMat); //divide length and height by 2
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Imgproc.pyrDown(mPyrDownMat, mPyrDownMat); //divide length and height by 2
/lIn these lines the frame length and height is divided by four, this will reduce the process time needed.

/I To put the contour back on the original frame they have to resize length and height by 4

Imgproc.cvtColor(mPyrDownMat, mHsvMat, Imgproc. COLOR_RGB2HSV_FULL);
Core.inRange(mHsvMat, mLowerBound, mUpperBound, mMask);
Imgproc.dilate(mMask, mDilatedMask, new Mat());

/l katalogos perigramatwn

List<MatOfPoint> contours = new ArrayList<MatOfPoint>();

I/l eyresh perigrammatos

Imgproc.findContours(mDilatedMask, contours, mHierarchy, Imgproc. RETR_EXTERNAL,
Imgproc.CHAIN_APPROX_SIMPLE);

ColorBlobDetectionActivity.stopCar();
/I Find max contour area
double maxArea = 0;
Iterator<MatOfPoint> each = contours.iterator();
while (each.hasNext()) {
MatOfPoint wrapper = each.next();
double area = Imgproc.contourArea(wrapper);
if (area > maxArea)
maxArea = area;
}
/I Filter contours by area and resize to fit the original image size
mContours.clear();
each = contours.iterator();
while (each.hasNext()) {
MatOfPoint contour = each.next();
if (Imgproc.contourArea(contour) > mMinContourArea*maxArea) {
Core.multiply(contour, new Scalar(4,4), contour);
//(TTEPIYPANA,VED PACUA,TTEPIYPANMA)
ColorBlobDetectionActivity.forward();

mContours.add(contour);

129

Xpnotog A. Karadpng
HAiag I'. MaAavéTroulog



AYTONOMO AMA=IAIO ANDROID

}

public List<MatOfPoint> getContours() {

return mContours;

“DeviceSearchActivity.class”

package org.opencv.samples.colorblobdetect;

import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.bluetooth.BluetoothSocket;
import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.content.IntentFilter;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.view.View;

import android.widget.AdapterView;

import android.widget.AdapterView.OnltemClickListener;
import android.widget.ArrayAdapter;

import android.widget.ListView;
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import android.widget. TextView;

import android.widget.Toast;

import java.io.lOException;
import java.io.lnputStream;
import java.io.OutputStream;
import java.util.Set;

import java.util. UUID;

public class DeviceSearchActivity extends Activity {
TextView txtl, txt2, txt3;
/I Return Intent extra
private static final int REQUEST_ENABLE_BT =1,
private ArrayAdapter<String> mPairedDevicesArrayAdapter;
private ArrayAdapter<String> mNewDevicesArrayAdapter;
private BluetoothAdapter mBluetoothAdapter;
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_device_search);
txtl = (TextView) findViewByld(R.id.textView1l);
txt2 = (TextView) findViewByld(R.id.textView2);
txt3 = (TextView) findViewByld(R.id.textView3);
// Initialize array adapters: One for already paired devices and one for newly discovered devices
mPairedDevicesArrayAdapter = new ArrayAdapter<String>(this, R.layout.device_name);
mNewDevicesArrayAdapter = new ArrayAdapter<String>(this, R.layout.device_name);
// Find and set up the ListView for paired devices
ListView pairedListView = (ListView) findViewByld(R.id.paired_devices);
pairedListView.setAdapter(mPairedDevicesArrayAdapter);
pairedListView.setOnltemClickListener(mDeviceClickListener);
/l Find and set up the ListView for newly discovered devices

ListView newDevicesListView = (ListView) findViewByld(R.id.new_devices);
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newDevicesListView.setAdapter(mNewDevicesArrayAdapter);
newDevicesListView.setOnltemClickListener(mDeviceClickListener);
/I Register for broadcasts when a device is discovered
IntentFilter filter = new IntentFilter(BluetoothDevice. ACTION_FOUND);
this.registerReceiver(mReceiver, filter);
/I Register for broadcasts when discovery has finished
filter = new IntentFilter(BluetoothAdapter. ACTION_DISCOVERY_FINISHED);
this.registerReceiver(mReceiver, filter);
/I Get local Bluetooth adapter
mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter();
/I 'f adapter is null, then Bluetooth is not supported
if (mBluetoothAdapter == null) {
Toast.makeText(getBaseContext(), "Bluetooth not supported...", Toast. LENGTH_LONG).show();
finish();

return;

@0Override
protected void onStart() {
super.onStart();
/I'If BT is not ON, request to enable it
/I setupCommand() will then be called during onActivityResult
if (ImBluetoothAdapter.isEnabled()) {

Intent enableBtIntent = new
Intent(BluetoothAdapter. ACTION_REQUEST_ENABLE);

startActivityForResult(enableBtintent, REQUEST_ENABLE_BT);
}
else {

discoverBT();

}
@Override
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protected void onResume() {

super.onResume();

@Override
protected void onDestroy() {
super.onDestroy();
/I Make sure we're not doing discovery anymore
if (mBluetoothAdapter != null) {
mBluetoothAdapter.cancelDiscovery();
}
/I Unregister broadcast listeners
this.unregisterReceiver(mReceiver);
}
@0Override
public void onActivityResult(int requestCode, int resultCode, Intent data) {
switch (requestCode) {
case REQUEST_ENABLE_BT:
/I When the request to enable Bluetooth returns
if (resultCode == Activity. RESULT_OK) {
/I Bluetooth is now enabled, so discover BT devices
discoverBT();
}else {
/I User did not enable Bluetooth or an error occured
Toast.makeText(this, "Bluetooth not enabled...", Toast. LENGTH_SHORT).show();

finish();

}

public void discoverBT() {
/I Get a set of currently paired devices

Set<BluetoothDevice> pairedDevices = mBluetoothAdapter.getBondedDevices();
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/I If there are paired devices, add each one to the ArrayAdapter
if (pairedDevices.size() > 0) {
for (BluetoothDevice device : pairedDevices) {
mPairedDevicesArrayAdapter.add(device.getName() + "\n" + device.getAddress());
}
}else {
String noDevices = getResources().getText(R.string.none_paired).toString();

mPairedDevicesArrayAdapter.add(noDevices);

}
public void startScan(View v) {
v.setVisibility(View.GONE);
/' If we're already discovering, stop it
if (mBluetoothAdapter.isDiscovering()) {
mBluetoothAdapter.cancelDiscovery();
}
txtl.setText(R.string.scanning);
txtl.setBackgroundResource(R.color.scan_background);
/I Request discover from BluetoothAdapter
mBluetoothAdapter.startDiscovery();
}
/I The on-click listener for all devices in the ListViews
private OnltemClickListener mDeviceClickListener = new OnltemClickListener() {
public void onltemClick(AdapterView<?> av, View v, int arg2, long arg3) {
/I Cancel discovery because it is time to connect
mBluetoothAdapter.cancelDiscovery();
/I Get the device MAC address, which is the last 17 chars in the View
String info = ((TextView) v).getText().toString();
String address = info.substring(info.length() - 17);
Intent intent = new Intent();
intent.putExtra(ColorBlobDetectionActivity. DEVICE_ADDRESS, address);

setResult(Activity. RESULT_OK, intent);
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finish();

2
/I The BroadcastReceiver that listens for discovered devices and
/I changes the title when discovery is finished
public final BroadcastReceiver mReceiver = new BroadcastReceiver() {
@0Override
public void onReceive(Context context, Intent intent) {
String action = intent.getAction();
/I When discovery finds a device
if (BluetoothDevice.ACTION_FOUND.equals(action)) {
/I Get the BluetoothDevice object from the Intent
BluetoothDevice device = intent.getParcelableExtra(BluetoothDevice. EXTRA_DEVICE);
Il If it's already paired, skip it, because it's been listed already
if (device.getBondState() != BluetoothDevice. BOND_BONDED) {
mNewDevicesArrayAdapter.add(device.getName() + "\n" + device.getAddress());
}
/l When discovery is finished, change the Activity title
} else if (BluetoothAdapter. ACTION_DISCOVERY_FINISHED.equals(action)) {
txtl.setBackgroundResource(R.color.select_background);
txtl.setText(R.string.select_device);
if (nNewDevicesArrayAdapter.getCount() == 0) {
String noDevices = getResources().getText(R.string.none_found).toString();

mNewDevicesArrayAdapter.add(noDevices);
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“Activity_device_search.xml”

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical"

android:layout_width="fill_parent"

android:layout_height="fill_parent"

>

<TextView android:id="@+id/textView1l"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="@string/select_device"
android:background="@color/select_background"
android:textColor="@color/white"
android:paddingLeft="5dp" />

<TextView
android:id="@+id/textView2"
android:layout_width="fill_parent”
android:layout_height="wrap_content"
android:layout_marginTop="2dp"
android:background="@color/select_background”
android:paddingLeft="5dp"
android:text="@string/title_paired_devices"
android:textColor="@color/white" />

<ListView android:id="@-+id/paired_devices"
android:layout_width="fill_parent”
android:layout_height="wrap_content"
android:stackFromBottom="true"

<TextView android:id="@+id/textView3"
android:layout_width="fill_parent"
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android:layout_height="wrap_content"
android:text="@string/title_other_devices"
android:background="@color/select_background"
android:textColor="@color/white"
android:paddingLeft="5dp" />

<ListView android:id="@+id/new_devices"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:stackFromBottom="true"
android:layout_weight="2" />

<Button android:id="@-+id/button_scan"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="@string/button_scan"
android:onClick="startScan" />

</LinearLayout>

“color_blob_detection_surface_view.xml”
<RelativeLayout xmIns:android="http://schemas.android.com/apk/res/android"
xmins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<org.opencv.android.JavaCameraView
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:id="@-+id/color_blob_detection_activity _surface_view" />
<RelativeLayout
android:layout_width="match_parent"

android:layout_height="match_parent" >

<ImageButton
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android:id="@+id/imageButton1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@color/red"
android:onClick="search"
android:src="@drawable/bt"
android:layout_alignParentBottom="true"
android:layout_alignParentLeft="true" />
<lmageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/imageView"
android:src="@drawable/close"
android:layout_alignParentTop="true"
android:layout_alignParentRight="true" />
</RelativeLayout>

</RelativeLayout>

“device_name.xml”

<?xml version="1.0" encoding="utf-8"?>

<TextView xmins:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:textSize="18sp"

android:padding="5dp"/>
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NAPAPTHMA B’: KQAIKAXZ ARDUINO

#include <AFMotor.h>
#define FOR 0x5
#define BAC 0x6
#define LEF Ox2
#define RIG 0x3
#define STO 0x9
AF_DCMotor motorl(1, MOTOR12_64KHZ);
AF_DCMotor motor2(2, MOTOR12_64KHZ);
AF_DCMotor motor3(3, MOTOR34_1KHZ);
AF_DCMotor motor4(4, MOTOR34_1KHZ);
void setup() {
Serial.begin(57600);
motorl.setSpeed(200);
motor2.setSpeed(200);
motor3.setSpeed(200);
motor4.setSpeed(200);
motorl.run(RELEASE);
motor2.run(RELEASE);
motor3.run(RELEASE);
motor4.run(RELEASE);
Serial.flush();
}
void loop() {
Serial.flush();
/] ***Receiving***
if (Serial.available()>0){
int command = Serial.read();
Serial.printin(command);
switch (command) {
case FOR: {
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motorl.run(FORWARD);
motor2.run(FORWARD);
motor3.run(FORWARD);
motor4.run(FORWARD));

} break;

case BAC: {
motorl.run(BACKWARD);
motor2.run(BACKWARD);
motor3.run(BACKWARD);
motor4.run(BACKWARD);

} break;

case LEF: {
motorl.run(FORWARD);
motor2.run(FORWARD);
motor3.run(BACKWARD);
motor4.run(BACKWARD);

} break;

case RIG: {
motorl.run(BACKWARD);
motor2.run(BACKWARD);
motor3.run(FORWARD);
motor4.run(FORWARD);

} break;

case STO: {
motorl.run(RELEASE);
motor2.run(RELEASE);
motor3.run(RELEASE);
motor4.run(RELEASE);

} break;
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