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EYXAPIEZTIEZ

H mapovoa truyex epyacia rav anotéAecpa SOVAEWIS TAV® GE TPic EVOILPEPMV YVOOTIKA
avtikeipeva. [a v ohokMpmoT] e yPedoTnKay TOAES GPES TPOYPAUPATIOHOD ot Java Kat
OE JIKPOETEEEPYUOTES KUODS KUt APKETES YVOOEIS TV NAEKTPOVIKGV. OEA® VU EVYAPIOTHO
0A0VG TOVG KaONYNTES Kat EKTAOEVTES TNG OYOANG HAS TTOV TOGH YPOVIL HAG TAPEXOLY

exnaidevon oe tOou oA media TNG TANPOPOPIKAG KUl TV NAEKTPOVIKOV.
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INEPIAHYH

H rapoioa truyoxn acyoreital pe T Suvatdmeg and v Eveon d00 YVOSTOV EUTOPIKOV
nAat@opudv. Tng niektpovikis tAatdppag arduino pe my tiat@dppa kuvntdv android
(mobile platform). Ga acyoinbodue pe My avayvmon ceipakdv dedopévov and éva aotntpa
pevpatog (current sensor) cuvdedepévo pe Evav arduino Kau tn EPeavioT Tov péoa and pia
spappoyn(apliccation) oe pia evepyn cvokev android.(android enabled device). H olivdeon
toug Ba yivete acppate péow g ovvdeong Bluetooth. Xto mpdro kepdiaio Ba apyicovpe pe
pio eloaymyn yua TS TEXVOLOYIES TOV YPNCIHOTOOVUE KAt 6T cuvExe Oa dboovue Eupacn
o115 800 Paoikég TAATOOPUES TS TTLYIKNAG KaOMS Kot pia ohvoyn Y 1 TeXvoroyia Tov
Bluetooth, téhog Ba evdoovpe avtés TG TpElg TEXVOAOYiES OGTE VoL doUE TIS SLVITOTNTES TTOV

UOS TPOCPEPOUV.

EMZTHMONIKH MNMEPIOXH: CS: Software engineering , electronics
NAEZEIZ KAEIAIA: android , arduino, bluetooth, current , open-source
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KATAAOI'OX ZXHMATQN

Arduino Uno
Arduino Uno (xdtoymn)
Arduino Xaptng otouyciov
Atmegal 68/328 yaptg axidov
Arduino Aoywopikd Senagng
Android Aoyotumo.
Nexus One
Android Exd6oeig
Hupepounvieg ékdoong twv Android avaPabuicewny
: Apyitektoviky] Android
: Kiokhog Confg piag epappoyic
: Bluetooth Aoyétumo
: Zoahpa egopeimong tov bluetooth oto Android
: O té&erg tov bluetooth
: To xoxhopa pog
s Aemagn g eQuppoYig pag
1 Awobnmpa pevuatog ACS712
: Xovdeoporoyia Tov awodntipa pedpatog
:"Evtaon ntpog tdon tov aicnmiplov
: ®6puPog ava TukveT Tov cobnTiplov
:Xvvdeoporoyia tov Bluetooth
: Zroyein woaywyne oTov putty
: Arduino Kddwkag mov gpewdotmke yw bluetooth
: LCD Button shield
: Arduino Kddwag mov yperdomnke yiu LCD
Kvxhopa e ntuyiaxis (schematic)
Dutoypa@ion KUKAOUATOS
: Alemagn NG EQUPROYNS HAS KATE TNV EKKivoN
Algmai ™G EPAPHOYNG KATA TN ¥pNon TG,

s Aemagn avantuéng tov android kddwka(eclipse)
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KATAAOI'OXZ ITINAKQN

[Tivakag 1 : Alota enionpov arduino exdocels Kat Bacikd yapaKTnpIoTIKA.

[Tivaxag 2 : Katdloyog evdoewv tov arduino(pins) pe ta howd eaptipata.
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ZYNTOMOI'PA®IEX

API - Application Programming Interface

AVD Manager - Android Virtual Device Manager
FTDI — Future Technology Devices International
IEEE — Institute of Electrical and Electronics Engineers
PWM — Pulse Width Modulation

RX - Receiver

RFCOMM - Radio Frequency Communication Port
SDK — Software Development Kit

SPP - Serial Port Profile

TX — Transmitter

TTL — Transistor Transistor Logic

XMPP — Extensible Messaging and Presence Protocal
WPAN - Wireless Personal Area Networks

Wifi - Wireless Fidelity

Ziaypac Kovotavtivog
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Métpnon Taong Awktoov pe arduino Kat epgavion g oe android cvokevn] péow bluetooth

1: EIZAT'QI'H

Le autd 10 KEPAAAMIO aVaADETAL TO AVTIKEIMEVO TNG TTLYWKNG KABMS yiverat pia yevikn
TANPOPOPNOT] KAl HIC IGTOPIKT avadpopr] yia Tig kopreg mhat@odpueg (android, arduino) xabog
yia TV 1exvoroyia Bluetooth mov ypnopomombnkay yie Ty niteven e TTVYIAKNS.

1.1 Avnikegipevo lMruyiaxkng

AVTIKEIHEVO TG TTTLYIOKNG Eivar éva Tapdderypa Tav duvatomTov g Evoon d00 Yvootdv
EUTOPIKDOV TAATPOPUOV. TNg MAEKTPOVIKNG TAATOOpUAS arduino pe TV TAATPOPUR KIvNTOV
android (mobile platform). Xto nAeKTpOVIKO KOUUATL THEG LTLYAKNG XPTCILOTOCUUE EVOL
awobnmpa pedpatog(ovykekpiuéva tov ACS Breakout g sparkfun Electronics) o onoiog
dwPaler oepuaxd v Eveaocn g Tdong SkTHov Kut v aroctéArel o€ pia avohoyiki £icodo
tov arduino. Ao exei 0 arduino amootérler T dedopéva pe a bluetooth kepaio ko ta
amodéyetat 1) android

CULOKEVT HOC Y10 TNV ERPAVION ToV dedopévav otov xpiotn Sia HEcm pas EQapuroyns.

1.2 loropikn avadpoun Kai yevikES TAnpoopiss TN mAarpopuag android

Apykd avontoybnke and v Google kar apydtepa and v Open Handset alliance. H mpd
napovcicon ms Thateopuas Android £ywve otig S Nogpfpiov 2007 rapdiinia pe tnv
avakoivemon g dpuong tov opyaviopod Open Handset Alliance, puoag kowvonpaéiag 48
TNAETKOWVOVIEKOV ETULPLOV, ETAPLOV AOYIoHIKOV Kabhg Kot kataokevig hardware, o1 onoieg
gival a@epopéves oty avaatudn kot eEEMEN avoLyT®OV TPOTHIMV OTIE CUOKEVEG KIVITIS
mispoviag. [MTapdro mov to Android givar éva mpoidy ereH0epov AOYIGHIKOD, Ve KOUUATL TNG
avanTuEng tov Aoytopkov cuveyiletat oe WWTIKG tapakiddt. [a va £pberl avtd to Aoyiopikd
ot kown Oéaon dnuovpynnke éva tapakiadt tov povo avayvoong, ev ovopatt "Cupcake". To
Cupcake cuviBwg cuyyéetat pe Tov titho pag evnuépwong, oe avtifeon pe doa dniover 1 Sl

n Google oty wrooehida avantvéng tov Android.

Zuaypog Kovotavtivog 13
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1.3 loTopikr) avadpoun Kai YevIKES TANPOPOpPIESC mMAarpopuac arduino.

To Arduino eival pia vEOAOYIOTIKY TAXTOOPUA Puciopévn o€ pia ] UNTPIKA TAUKETH
AVOIKTOU KOJIKA, HE EVOOUATOUEVO HIKPOEAEYKTR Kot 10080v¢/e€6d0vg, Kot ) omoia propsi va
TPOYpAppaTIoTel pe T YADooa Wiring (OUC0eTIKG TPOKELTUL YIa T1) YADOOW TPOYPUUUATICLOD
C++ kan éva oOvoho and Birodnkeg, viomomuéves emiong otnv C++)

To 2005, éva oy£d10 Kivnoe TPOKEIUEVOL Ve QTIYTEL pitt CLOKELT] Yo TOV EAEYYO TPOYPAUUATOV
dudpacTikdV oxedimv and pabntég, n onoia Ha HTav mowo POV and driha TpwTdTLIR
cvotuata Stwbéoa exeivn v nepiodo. O Wputég Massimo Banzi xat David Cueartielles
ovopacav 1o ayédo and tov Arduin g Ivrea ko Eekivnoay va Tapdyovy TAAKETES OF £V

HiKpo epyostaocto oty IPpéa , kwpodmoln e enapyiac Topivo g Poperodvtikng [takia .

1.4 loropikn) avadpoun kai yevikéc mAnpo@opies rexvoAoyiag Bluetooth.

To Bluetooth givat éva Propmyavikd TpdTumo Yo acOpUaTe TPOCHOTIKG SiKTLa
vroloyotdv(Wireless Personal Area Networks, WPAN). [Tpokeitat ywt puia aovppotn
TNAETKOWOVIOKT] TEXVOAOYIX HIKPAV UTOCTACEWMV, 1) OTOIR HROPEl Vi LETUIMDOEL CHIATA HECH
HIKPOKLUATOV 08 YN@Lakeg ovokevés. [0pvinke to 1990 and v Ericcson n onoia £€0goe T1g
Bacerg yia v avantuén plag texvoroyiag n onoia Ba enétpene Tov oYMUATIONS TOTUKOV
diktdmv ok pkpnig epPéreras. To mpdTuTo OV TPOEKLYE LIOBETABNKE 6N CLVEXEW U TV

IEEE wg to mpdtumo 802.15 yua WPAN.

Zuaypag Kovotavrivog 14
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2: Arduino Electronic Platform

"ARDUINOG

Ewova 1 Ewova 2

2.1Arduino electronic platform

O mhateoppec Arduino katackevdalovtal Kuping ard v etapia Smart Project. Qotdoo, 0
Arduino Egkivnoe og épyo mpog avantuén 1o 2005 oty Itakia, oto Ivetitovto AAAnienidpaong
Lyediaong Ivrea Gote oL o1NTES TOL IVeTITOUTOL VO AvaTTTHCCOVY EVOWUATOUEVA CUOTHATO
O1KOVO LK@ KOl aod0TIKA aElomoldvTag TIG SuVaTOTNTES KL TIS EVKAIPIES TOV UIOPEL Vi

TPOCOEPEL TO EALVOEPO AOYIGHIKO.

[evikétepa, to Arduino Oa Afyape 611 elvar éva epyaieio OV UTOPOVUE VA KATACKEVACOVUE
£V LTOLOYIOTIKG CVOTNHA pe TV Evvola 0Tt avTo Ba EAEYYEL CUOKEVES TOV YUGIKOD KOGHOV, OF
avtifeon pe tov kowd Hiextpovikd Yroroyioti. Baciletan og gvéhkto, £0koro o1 ¥prion
VAIKO Kt AOYIGHIKG, O pie avarTuELKY TAUKETO TTOV EVOWMUATOVEL ETAVED VAV HIKPOEAEYKTN
kot ovvdéetat pe tov H/Y v va poypappatiotel péoa and éva anid mepidilov avantuéng.
Me 10 Arduino dnpovpyobvtal GUOKELES 01 0moiec EELANPETOVV SLAPOPOVE CKOTOVE £XOVTUS
mv duvatotta va déxovtat epebicuata and to mepiPdriov Toug (LEoHm TV aetnTpwv) Kal va
avTIOpovY avaioya pe 10 Teg £xovy npoypappatiotel. Ta napandve dev akolvyoviol
TPpOTOTURTA. YTAPYOUV KUl AAAES TANTPOPES KUl DAOTOU|GELS TTOV PTOPOVV Vi Kivouy Ta {01
payuata. [ow eivar n ewdomodg dwpopd: To Arduino Pasiletar oe 1eqvoroYies avoryTol
Kk®dika. Mmopel va kotaokevaotel and Tov kabéva, umopel va evompatmbel 68 CUOKEVES QKON

KOLL YU EUTTOPIKOVS GKOTOVS KUt TO ONUAVTIKOTEPO ivat OTL LITapyEL pi 0AOKANPN KovoOTNTA

Zidypac Kovotavtivog 15



Métpnon Taong Aiktvov pe arduino kot ep@davion g oe android cvokevn péow bluetooth

nov ypnoonotel 10 Arduino og KaTaoKevES dpa vdpyer peyahog dykog ereiBepng
manpoopiag. IN'evikd, ta Projects otov ev Adym pikpoeheykt unopody va eival avtdvoua (o€
eninedo hardware) 1 va emxowwvovv pe karowo Software otov H/Y tov mpoypappation)
(mpoypappata 6nwg ta Flash, Processing, MaxMSP). To Arduino ypnowonoel topa éva e1dtka
npoypappatiiopevo Atmega382 avti tov chip FTDI dote avtd va emrpénet 1060 Ty mo
YPTYOPT TaXDTNTO HETAPOPES 000 KoL TN YPIYopN oelpakh emtkovavia., O pkpoeneepyaotic
evig Arduino cuvnBog TpoypappatileTal €K TV TPOTEPHV MOTE VA TAPEYEL KATOIO0 QOPTMTN
ekkivnong (BootLoader). O goptotig ekkiviiong vrdpyel dote va arhomotel tv dwdikaoio g
amobnkevong tov npoypappdtav oty Flash Memory tov Arduino péom oeplakig USB Bipac.
Emmléov, n yYhOooo tpoypappationot, ot Stdpopes Piiobnkes kat to 0AOKANPOUEVO
nePPAALOV OVATTUENS TTOV VTTAPYOLY YL TOV TPOYPUUUATIONS NG TATOOpuag Arduino

amoTeELOUV OVOLYTO AOVICHIKO TTPOCPEPOVING ETCL AVEKTILINTY YVOON 0€ OAOUG.
Baowd [Mieovekmpata mhateodpuag Arduino:

& Owovopuxn: H miatedppa Arduino amotelel owovoutkn Aon didt sivar ednvotepn.
EmmA£ov, eivat apyITEKTOVIKA avOLyTh Kat UTOPEl 0 OMOI0GNTOTE VL TV AvaTTOEEL Al HOVOS
TOV.

& Metagépoyn: Xe oxéon HE TIC VTAPYOVOES TAUTQOPUOS OTO eundpro 1 ahatedpua Arduino
TapEYEL TATPY HETUQEPTIUATNTA HE UTOTEAECHUA VUL UTOPEL VA TPOYPUUHATIOTEL OTA
TEPLOCOTEPR AEITOVPYIKA GUCTNHUATA.

& Enextdoiun: To vAko kot 10 Aoyiopikd me mhateopuag Arduino givar avolytd kat erevbepa
Y 6hovg. Kabnuepva, xihddes vmootnpiktés tov eAeOBepov AOYIGHIKOD avarnTticoouy
drdpopeg Pphobnkeg yia tnv vrootpign e TAatdpuas. [Mapdiinia, 1600 1 apPYITEKTOVIKNY

000 Kal TO VAIKO NG TAATOOpHAS eEEAICOOVTOL CUVEY®MC.

[Mapakdrm axorovboiv puepkés and tic mhateopues Arduino mov £xovv avamtuydel
KoL 6mov M KaOe pio eite amotelel e§EMEN kamowg GAANG, eite £xe1 avantuybel yia

KGO0 CUYKEKPIUEVO OKOTO , KOODS Kt 1o PacIKa YapaKINPoTIKA TOVG:

Zuaypag Kovotavtivog 16
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Ovopa

Processor

Arduino Pro ATmega168

LilyPad
Arduino
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Nano
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(Pro) Mini

Arduino Fio

Arduino
Uno

Arduino
Mega2560

Arduino

Ethernet

Arduino
Mega ADK

Arduino
Leonardo

Arduino
Due

Arduino
Micro

or
ATmega328

ATmega168
Vor
ATmega328

Vv

ATmega168
Vor
ATmega328

Y
ATmega168

ATmega328
P

ATmega328
P

ATmega256
0

ATmega328

ATmega256
0

Atmega32u
4

AT91SAM3
X8E (ARM
Cortex-M3)

ATmega32u
4

Zuypas Kovotavtivog

Processor

Frequency pins
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16MHz

8MHz
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) or 16MHz
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8MHz

16MHz

16MHz

16MHz

16MHz

16MHz

84MHz
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Digital I/O Digital /O Analog

14
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20
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PWM

6
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Inputs
pins
6
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Arduino Atmega32u |6MHz - - . December 3
Esplora 4 10, 2012 f

Arduino Atmega32u 16 MHz, 14 6 12 September
Yin 4, 400 MHz 10, 2013
Atheros
AR9331
IMivakag 1

2.2 Arduino Hardware

Zmv Zuvdeopoloyio Tov KUKADUATOS TNG TTVYIAKAG XPTCULOTOWCUUE TNV TAATYOPHE TOV
Arduino Uno. To Arduino Uno éxet 14 ymoiakoig akpodékteg Eio6d0v/EEGd0u o1 omoiot
umopovv va tefodv wg sicodor 1} g ££0d01 pe TS eviorég-ouvaptioels pinMode(),
digitalWrite(), xau digitalRead() mov Oa avaivBodv napaxdtwm. Asttovpyotv ota 5 Volts kot
gxovv v duvatdTnTa va mapéxovy 1 va kataPudifouv Eviaon me tdéems twv 40mA. Xe ke
pin vadpyer ecwtepkd évag Pull-up aviiotdmg ota 20-50KQ. Enutdéov, £xet 6 avaroyuoig
axpodékteg Eio680v. Avtol pmopoiv va diaacovy avohoyikés TIHES Omg 1) Thon Hiog
pratapieg KTA Kot va Tig petatpéyouy ot Evav apbpd ard 0-1023. H pétpnon mg tdong yivetat
and mpoxebopopéva and 0 £wg S volts. Extdg avtov, 6 ek tov 14 ynowkdv akpodektdv ot P3,
PS5, P6. P9, P10 kar P11 £xovv v duvatdmmra va TpoypapiaticTouy MOTE VoL AEITOVPYOUV MG
avaroykég ‘E&odor.

Kdmowt axpodéktes £x00v GUYKEKPILEVES As1TOVpYiEG:

¢ Zepukn Aerrovpyie: 0 (RX) xar | (TX). Xpnowonoodvrat yw Ayn (RX) kot exopmi
(TX) TTL oceiprakdv dedopévav

*  Eotepikég Awkonéc: 2 kat 3. Avtoi ot akpodEKTES UTOPOVY VI EVEPYOTOLOUV SLUKOTEG
av aviyvevbel talpds yapning tdéone. Me v cvvapmon attachlnterrupt(). O
oKavOaAMO UG TV Sakomdv propel v yivetat oto Aoykod 0,1.

* PWM:3,5,6,9, 10, kat 11 pins. IMapéxovv ‘E€odo 8-bit PWM pe v cuvdptnon
analogWrite().

* SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). Avtoi ot akpodEKTEG ERITPETOVV
emkowvwvia SPI, n omoix av ko mapéyetar and to hardware dev eivar akdpa Swbéoiun
oIV YAOOOW TPOYPUUMATIOHOD TOV Arduino

* LED: 13. Ztov akpodékt 13 vadpyet éva evoopatopévo LED. Otav o akpodékmg xet
nun HIGH, to LED avafer evée 6tav to pin eivart LOW dev avafer.
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Digital Ground
Digital 1/Q Pins (2-13)
1

Serial Out {TX)

Analog Reference Pin

Sernial In (RX)
maoe @ Y T M A
IN ITALY .
il
USB Plug — ;
z ".: ARDUING :: Reset Button
re
- - g In-Circuit
T ‘--a:ﬂ:-': » . = Serlalprogrammer
ATmega328

Microcontroller

External Power Supply

Reset Pin Anslog In
3.3 VoIt Power Pin Pins (0-5)
5 Voit Power Pin Voltage In
Ground Pins
Ewkova 3
ATmega168/328 Pin Mapping
Arduino function Arduino tunction
reset (PCINT14MRESET) PCSLY [ PCS (ADCS/SCLPCINT13) analog input S
digial pin O (RX) (PCINT18/RXD) PDOLC): #117] PC4 (ADC4/SDA/PCINT 12) analog input 4
ahgital pin ¥ (TX) (PCINT17/TXD) PD1 [P [ PC3 (ADC3/PCINT 11) analog input 3
digital pin 2 {PCINT18ANTO) PO2C] =) PC2 (ADC2/PCINT 10) analog input 2
digial pin 3 (PWM)  (PCINT19/OC2B8/4NT 1) PO3 L} 2] PC1 (ADC1/PCINTS) analog input 1
agial pin 4 (PCINT20/XCKITO) PD4 [ al] PCO (ADCOPCINTS) anakog input 0
vCC veeoyr 2l ] GND GND
GND GnD O =] AREF analog relerence
orystal (PCINTE/XTALV/TOSC 1) PBSC] of ] AVCC vCC
orystal (PCINT7/XTAL2/TOSC2) PBT 1o wi] PBS (SCKPCINTS) digalal pen 13
digatal pin S (PWM) (PCINT21/0COR/T1) PDSn ] PB4 (MISO/PCINT4S) digital pin 12
digital pin 6 (PWM)  (PCINTZ2/0CO0A/AING) PDE )12 ] PB3 (MOSWOC2APCINTS) digital pin 11(PWM)
digital pin 7 (PCINTZIrAINT) POT ] o) PB2 (SSIOCIBPCINT2)  digital pin 10 (FWM)
digital pin B (PCINTO/CLKOACP1) PBO v ] PB1 (OC1APCINT 1) digital pin 9 (PWM)

Cagial Pt 11 12 & 13 e usaxd by e ICSP namber kor MISO
WS SN aotrectons |AITaga V8 prs 1T B A 19 Aved o
IrEaCarce D60 O (RS (N8 wher ulng he ICSP neacer

Mapping ATmega168/328 to Arduino pins

Ewova 4
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2.3 Arduino Software

H yAdooa Tpoypappaticpod mov ypnoponotet eivart 1 : arduino programming
language(Baociouévn oe Wiring) kat to arduino development environment(Bacwopévo oto
processing) oOvcloTIKE TPOKELTAL Yot T YADOooH TPoypapupatiopod C++ arkd pe emmiiov
Biprobnkec oxedopéveg kar avtég o C++.

‘Epyetat pe éva @optmt ekkiviong mov pag emrpénet va avefalovpe vEéo kmdka xopic ™
rpNon e€otepikod vAKoD Tpoypappatiot). Emkowvevel ypnowponotdviag 1o apyiko
tpTOKoA0 avartuduakng kaptag STKS00. Eivar avouytob k®dika (Open- source) dpa 1o

nepipailov avantuéng uropet kamowog va 1o "katefdost dmpedv".

skeicheprd b Ard uThod .0,

| Fle Edt Sketch Tools Heb

«— Mevou
«—— EpyaAeiobrkn
+«———— Kapréheg (Tabs)

«—— Emnefepyaotc keipévou

+—— KovooAa pnvupdarwyv

Ewova 5
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Métpnon Taong Awtdov pe arduino kat epgavion g oe android cvokev] péoo bluetooth

3 : [Mhat@éppa Android

Ewkova 6

3.1 Eicaywyn

To Android eivat éva Asitovpyikd chompa avorytod kddika, Baciopévo oto Linux, ya
QopNTES CLOKEVES OMwg smartphones kat tablets. Avartiybnke and v Google kat apydtepa
and v Open Handset Alliance n omoia eivat pia kowvonpa&ia etaipidv AOYIopIKOD, KATAOKEVAS
hardware ka1 tnhiemkovmvidy, ot omoieg elval aQepwpéves oy avantuén kot eEEMEn
AVOLTAOV TPOTLTWV OTIS PopNTES cuakevEés. H mpdn mupovaiaon g mAatedpuag Android
éywve otig S NoeuPpiov 2007, rnapdrinio pe tny avakoivoon g idpuong tov opyavicpot Open
Handset Alliance. H Google dnpocigvoe to peyaiidtepo pépog tov kddika tov Android vad tovg

opovg tng Apache License, pag ehetBepng adeiag Aoyiopuxo.
S AP b

Tov lovio tov 2005, n Google e&aydpaoce v Android Inc, pua pikpn stopeia pe £6pa to Palo
Alto oty California twv HITA. Ekeiv v emoyn eAdyiota oy yVooTd Yo Tig AEITOVPYIES TG
Android Inc, ekt0¢ TOL OTL AvERTLOOAV AOYICUIKO Yot KIvtd TnAEQmva. AvTi fTav n apyn g
pnuoroyiag nept oyedinv g Google yia va dewodboet oty ayopd KivnTtig ThAEp®viag. Xtnv
Google, n opdda pe emkeparng tov Andy Rubin avéntuée pia kivnt mhatedpua mov
ompiletar otov mupnva tov Linux, v onoia mpodbnoav pe v mopoyn EVOg EVEMKTOL,
avaPadpioov cvotiuatoc. ‘Exet avagepdei 611 n Google gixe 10N ovykevipdoet pia cepd and
etaipovg hardware kot Software kot emonuave 6tovg Tapdyovs OTL HTAV AVOIKTH OF S1APOPOVS

Badpoig cvvepyaoiag ek pépoug .

Yuaypuc Kovatavtivog 21
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Métpnon Taone Awktdov pe arduino kar ep@dvion g oe android cvokevy péow bluetooth

‘Evtuna kat nhextpovikd péoa evnuépmons ovvropa avépepayv erues 6t n Google avéntuée
pa Google-branded cvokevn. [epiocdtepeg enues akorovBnoav, avagépoviag t n Google
KaOOPILE TIC TEXVIKES TPOSYPAPES KAt ESELYVE TPOTOTLTA OTOVG KATACKEVAOTES KIVIITOV
TNAEQOVOV Kot ToVS opeic diktomv. Tehkd n Google mapovsiace to smartphone g Nexus
One nov gpnowonotel to open-source Asttovpytkd cvoua Android. H ovokevn

kataokevdomke and v HTC , kot éywve Swbéoyn otig S lavovapiov 2010.

nexus orie

Web rhoets phone

Google

3.2 H €§€Aién rou Android

Onog avagépape tapandve, To Android eivar éva Aertovpyikd ovotpa avorytod kddwae. H
e&€MEN tov AdY® TNG open-source PUOTS TOL givat paydain Kot avTd avTIKaTonTPIleTal 6T
yeyovog 61t ot 9 khpieg £kdOoElg TOV £xOVV KUKAOQOPToEL o8 drdotnua 4.5 eTdv, and Tov Ampiin
oV 2009 péxpt tov Noéufpro tov 2014 .

Zmv minpogopikn cuvnBiletar ta mpoidvre hardware kai Software va xukhog@opodv ektog
and Tov apiud £kdoong Toug, kat pe pia kndiky ovopacsia. H kwdikh ovopacio unopel va ivat
ny, ovopata woérewv (Windows Viena, Chicago), ovopata {dwv (OSX Leopard, Lion), otnv

nepintwon dpms Tov Android T kKOSKe ovouaTa EpYovTal 6T HopeN emdopmiov!

aypag Kovotavrivog 22
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44
Jeity gean
4 .
é bee Cream Sandwich

40 .
“’-’ Huneyomn 2
= 10
%, - Gingertread
- . &
royo
£ o 22 L
B . El:la-
\ w 20 ®
16 ®
Cupcane PS
L5
®

Ewdva 8

20 May 2010 & December X010

Ewova 9
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Métpnon Taong Awktvov pe arduino kat epgdvion g oe android cvokevn péow bluetooth

3.3 Apxirekrovikn Android

To Android dev givar pévo éva Aeitovpyiké cvotua. Eivar pia otoifa Aoyiopikod n onoia
amotereite amd 10 AE1TOVPYIKS GVOTNU, TIS VANPECIES SoVVIEONS LE TIS EQUPHOYES
(middleware) ka1 1€hog and Tig KOpieg (core) epapuoyés, petadd avtdv, evog email client, pag
epappoymg duyeipiong SMS, evog nueporoyiov, evog browser, epappoyn duyeipiong ena@dv,
Kat GAAeS o1 omoieg Epyovtan depéveg pue v vroroun otoiffdda Aoyiouikon tov Android. Zto

gnionuo oxedidypappe mov akorovbel (Ewdva 10) o Sodpe onTIKG TNV GpyITEKTOVIKT 0L

APPLICATIONS

Home Contacts Phone Browser

APPLICATION FRAMEWORK

Window tent View Notification

Manager Manaz

Telephony g : O t XMPP
Manager r r S

LIBRARIES

Surface Media ~ -
Manager Framework sQtite

OpenGL|ES FreeType WebKit

LiNuX KERNEL

Display Camera Bluetooth Flash Memory
Driver Driver Driver Driver

use Keypad WIFi Audio

Driver Driver Driver Drivers Management

Ewova 10
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Métpnon Taong Aiktvov pe arduino kat epgdvion e os android ovokevn péow bluetooth

Amo 61t BAémovpe 1 apyrtektovikn anotersitan and 4 Baoikd eninedo
* Eminedo Linux Kernel
* Eninedo mov sumepiéyer g Prflodnkeg (Libraries) kabdg kat to android
runtime(Dalvik Virtual Machine)
* To miaiowo egappoyns (Application Framework)

¢ Eninedo duadpactikdv eQapuoydv
3.3.1 Eninedo Linux Kernel

H Pdaon ¢ oroifag Aoyopikon tov Android eivar o mopivag Linux. O tpononompévog mupnivag
10V cvotiuatog Paciletanr oty £kdoomn 2.6 (kat oty £kdoon 3.0.1 ywr to Android 4.0) Tov
Linux Kernel, n omoia vrootpilel OAeg 115 KOPIEG AE1TOVPYIES TOV ASITOVPYIKOD GLGTRATOG. Ot
Aertovpyiec avtéc apopovy duryeipion pviung, dwyeipion diepyacidv, Aertovpyiec dSiktvov,
AoPAAEL TOV AEITOVPYIKOD, Kut Eva oUVOL0 0dNY®Y LAko¥ (hardware drivers). Ot odnyol avtol
eivar virevBuvol Yo v emkowvmvia tov software pe to hardware g cvokevnic. Evdeiktikd o
nupnvas tov Android mepiéyet:

*  Odnyd mpoPorng 066vng

*  Odnyo6 Wifi xar Bluetooth

*  Odnyod kpuepog

*  KAm
O nupivag tov Android pmopei va Baociletat otov mupfiva tov Linux, adld Stupépet apketd and
avutov. O Adyoc sivar ot adhayég oy apyitekTovikn mov £xetl kaver n Google yw va givat
EAOPPOTEPOG KL PEATIOTOTOMUEVOS Y10t ¥PTOT| OE KIVNTEG CLOKEVES. AVTO onuaivel 0Tt TopdTL
10 Android eivat katd Baon Linux, eni g ovolag eivatl apketd d0okoho va TpEEOVV EQUPROYES
1N va ypnoworomBov fifflodkes and ™ pia TAatedpua oty @iin. O Linus Torvalds £xeu
ava@épetl 611 TeAMKa oto péAov 1o Android kat to Linux 6a popdlovtar évav koo mopiva,

arli avtd Ou apyfoet 3-4 xpovia akOua.
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3.3.2 Eninedo mov epnepréyer Tic Prfrrobkeg (Libraries) kaOog kat To
android runtime(Core Libraries & Dalvik Virtual Machine)

10 devtepo eninedo g otoifag Exovpe Tig Piiodnkes tov Android. Avtég ovooTIKG
anotehoOv ta APIs ov eivar Srabéoiua 6TOVE TPOYPAUUATIOTES Y1t TNV AVATTUEN TV
spappoydv. O Biplobikes and poveg tovg dev anotedovy QuPHOYES 0AAE EVOOUATOVOVTOL
KOl PNOHOTO00VTAL and TIG EPAPROYES Yia TIS SAPOPES Aettovpyieg Tov mapéyet ) kabepio
ano avutés. OvooTIKA amoTeAoVV Eva amd T SOUIKA VAIKG TV EQUPUOY®YV, Kal dpa eival
avanooTaoTo Koppdt toug. Ot duvatdtntes tov Pipriodnkdv tov Android yivovrat epgaveig
OTOVS TPOYPAUUATIOTES 6TV otoifa Tov Thasiov epaproyns. O fiflobnkeg Tov android eivan
Ol TEPYPAUMATIKG O EENG:

* BiomC libc : vmevbuvo ywa diepyacieg , dnpovpyia vijudtov , pabnuatikés tpaéels ki

* Surface manager: vrevBuvo yia to Tt deiyver To interface g ovokevHg(y KaTd TV
avavEmon)

* Media framework : vrevBuvo yio v extéleon apyeiomv ewdvag Kat Myov

*  Webkit : vmevBuvo yia TV gu@avion 16TooeAd®V

*  OpenGl : vrevBuvo yia TV dwyeipon VYNANS avalvuong YPoQIKa

* SQLite : vrevBuvo o ™ Swyeipion Paocwv dedopévamv

L& avto 1o eninedo apyrextovikng Ppioketar kat 1o Android Runtime. To onoilo amotelsitat
ané dvo katnyopies. Tig Puoikég Java khdoeg kat o Dalvik Virtual Machine.

Lxedov 10 cvvolro tev APIs tov Android PBacilovtal o yAdooo npoypappatiopod Java.
Zmv Java og yvootov vndpyet n Aeyopevn Java Virtual Machine oty onoia extedeite 0 kddKag
bytecode twv epappoydv. Xto Android vdpyet kGt Tapdpoto Kat dev eivar AALO and TNV
gwkovikn unyavn Dalvik. H DVM(Dalvik Virtual Machine) Lowdv eivar n eicovikn pnyovi
péowm g omoiug tpéyouv ot epappoyés tov Android. H kdbe epappoym tpéyetl péow tig dikig g
EIKOVIKNG pnyavis ot dikid g diepyacia Kat yio avtd 1o Adyo Kapic epapuoyn dev £xet enapn
ue v aAdn, evd extehodvrat tavtdypova. H Dalvik dev vroompilet tov k®dka bytecode, avti
avtol ot kAdoelg g Java yivovrat compile oe apyeia .dex dote va tpéovv oty VM. Ta apyeia
dex ovowoTIKG amotelovy cvUTECHEVH SESOUEVA Y10 EE0IKOVOUNON XDPOL KATG TNV

extédeon. To Android eivar amd ™ @Oon tov multitasking Asitovpyikd oo Kol Yo aVTO
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EMUTPEMEL OTIS EQAPLOYES TOV VAL TPEYOVV GE TOALA VIHATO TAVTOYPOVEL KAL VL ATACYOAOVV
moALEG dwdikaoieg eav avtd eival avaykaio.

[Na va yiver avtd e@iktd n unyavn Dalvik eival oyeduopévn v va £yl eAdyioto avtiktumo
o xpnon me pvnune. Xapn otov Atd g oxedwoud, 1o cvotua eival oe Oéon va Tpéyet

TOAMEG EIKOVIKES UNYAVES TAVTOYPOVL.

3.3.3 To mhaicw epappoyis (Application Framework)

To Android napéyer otoug developers pia avorytol KOSIKe TAATEOPUR AVATTUENS KAt T1)
SuvatdTnTe Vo avartHEOLY HE AL 11ITEPE KAIVOTOUES KoL TAODGIES € VKO, EQapuoyés. Ot
developers éyovv otnv didBeomn Tovg T SuVATOTNTA EAEYXOV TOV VAIKOV TG CLOKEVTS KOt UECH
AUTAG UIOPOVY VUL ATOKTHOOLY TPOcPact o vaANPesies EVIOTICHOD, EKTEAECT) DEPYUTIOY
TOPOOKN VIOV, Kat Thpa ToAES akoun duvatdtnteg ot onoieg Pacilovian ota APIs mov sivan

Swhéoa. Ta dwbéoyua APIs eivar ta e&ng :

1. Zvomua [poforav(View System): [Tepiéyer kowd otoyeia ypagikdv (buttons , labels
KTA )

2. Awyepotig [Maxérov(Package Manager) : Eivar pia Baon dedopévav n onoia mepiéyet
TOLES EQAPUOYES EIVOL EYKATECTNHEVES GTI) GUOKELT

3. Awyapwomg Napabopov(Window Manager) : Xepiletan ta mapdbupa tov eQapuoydv,

onwe Y rapdderyua to notification bar, to xVpo Tapdbupo g cvokevg KOS Kat ToL

vrontapdBupa(menus and dialogs)

4. Awysprotig [Mépov(Resource Manager) : Awyepiletan toug pn compiled mépovg g
EQUPLOYAS OTTMS Yo Tapdderypa strings , user interface (my alhayn YAhooug)

5. Awyepwtig Apastnpromrov(Activity Manager) : Awyepiletar to kixAo Lomg g
EQPUPHOYNG KL TV TAONYNOT TOV SPUsTNPLOTHTOV TNG EQUPUOYTC.

6. Awyepiotig TornoBsoiag(Location Manager) : [Napéxer nAnpogopieg oxeTIkd pe v
tomofeaia KoL TV Kiviomn TS CLOKEVTC.

7. Awyepromg Eidoromocwv(Notification Manager) : Emurpénetl otig epappoye va

ypnoonowvy to notification bar kat va agivouy TAnpogopicss oe avto.

8. Awyspromic Tnieeaviag(Telephony Manager) : [Tapéxetr tpoofacipdtnta oyetika pe 1ig
TNAEQOVIKES VATNPEGIES TOL KIVITOV

9. [époyog MNepeyousvov(Content Provider) : Asrtovpyei oav Pdon dedopévov yia
Lidypag Kaovotavtivog 27
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Mérpnon Taong Awktoov pe arduino kot ep@dvion) g oe android cvokevn péow bluetooth

HETAQOPE Kat amobnkevan TAnpooptdv
10. Yanpeoic XMPP(XMPP Service) : Empénet tig epappoyés va cuvdebovv pe toug

Google servers péom g ovvdeong TCP(Transmission Control Protocol)

3.3.4 Eninedo 5100pacTIKOV EQUPROYDOV

210 tehevtaio eninedo g apyrtektovikic Tov Android Aowdv, cvvavtaue to thaico tv
gpappuoydv. O developers £xovv npdoPacn oe 6ha ta APIs petadd avtdv kat ota kopuw APIs
7OV APNCULOTOOVY 01 EVOOUATONEVES EQappoyEs. H doun tov epappoydy eivat tétola mov
EVVOELTAL 1] EXAVAYPNCIHLOTOINOT) SOUIKDOV CUCTATIKMV, KOl EXIONG EMTPENETAL 1 YPTION TOV
duvatottov TI§ piag eQapproyngs and drles epappoyés, PEPaia kKatm and Tig Tpodiaypapis
acedielag tov Android.

To onuavtikdtepo eivat OTL Kapio ano avtés TIg EQupuroYES dev eivat avayKao Tk
EYKATECTNUEVES , av KATowg Behnoet va ahddger pio and avtéc pnopel Tohd ankd va v
EYKATUOTNOEL, OOTOCO TPENEL VoL EXEL LIOYN ToL TV Paokh doun Long TV EpapproydV 6w

QUIVETOL KO TNV TUPAKATO EIKOVA.

=

—— e )
| msim b )

| | Ne is started | ‘ DIDas N7
B wacﬂWy icr |

Other apnbcadans

[ ]

41 onPause() jl foreground |

| Yowacdw& s o !on-ngisdble |

v
-{ onStop() E—
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Ewodva 11

3.4 210 sowrepIkS piag sgappoyns rou Android

Kabe epapuoyn anoteheite and £va clvoro apyeiov Kat Gaxkélmv Sounuéva o HopE project,
ta omoia a@ov yivovv compiled péosw tov Android SDK pag divouv 1o apyeio .apk. To apyeio
QUTO AOTEAEL TNV EQAPLOYT KO WTOPOVE VO EYKATACTIICOVUE OTIS CVOKEVES HAG. ZEKIVOVTUG,
N Kabe spappoyn amotedeite dmmg eimape and morhd apyein dopnuéva ot pakélovs. Oles ot
EQUPUROYES TTPEREL VoL Exouy éva povadikd dvopa makétov (Package name) to onoio
APNOHOMOIELTE ATO TO ALITOVPYIKG CVOTNUA Yot OVELYVOPLOoT TG e@apuoyms. M epappoyn
umopel v amoTeEAEITE ad TOAAG VTOTAKETA, EQOCOV (LTO Elvat arapaitnTo MOy ™G

TOALTAOKOTNTAG TIG EQUAPLOYNG, AAE HOVO atd £va KUPIO TRKETO.

3.5 To apyeio AndroidManifest.xml

Kabfe project epappoynig nepiéyel €va apyeio oto omoio Ppiokovial KataympnreEVeES ot
OTUAVTIKOTEPES TANPOYOPIES TS EPAPHOYNS, KL TO apyeio avtd ovopaletat
AndroidManifest.xml. [1pdkertar Ommg Afet kot to Ovopa Tov yur éva apyeio xml péca oto onoio
0 TPOYPUUUATICTAS KATOYWPEL TIG ONUAVTIKOTEPES TANPOPOPIES TNG EQUPLOYTS Yiat X pTioT and
70 Aertovpykd cvotnua. Karowes and avtég Tig thnpogopieg sivat:

* To dvopa tov TaKETOV NG EQAPHOYNS

* To kavovikd TG Gvopa Tov Qaivetal GToV XproT

* H £éxdoom twv APls mov ypnowonoodvrat

* O apBudg £kdoong mg eQappoyhc

+ Ot Gdereg yprong mov nrder n epappoyn

* Okeg 01 SpaoTnPlOTNTES, TAPOYOL TEPLEYOUEVOL, VANPESIES, KAT, TTOL TEPLEYEL KAl
YPNOWOTOLEL 1] EQAPLOYN.

Onwg avthapPavopacte mpoxertat yie moAd onuavtikd apyeio Kt aroteiel KHPLo

oVoTATIKO KAbe eQappoyic. Tty dikid pag nepintmon yu napdderypa Onms Oa ava@Epovpe Kot
oto Kepaiato Bluetooth, yw va emtpanet | ypron tov bluetooth amo v epapuoyn ypedletat

NV TUPUKAT® EVTIOAN 6To manifest.xml
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<manifesc ... >

ETCOTH" />

<uses-permissicn android:name="android.permission.BLUEICOTIH

</manifesc>

3.6 O1 urréAormror pakeAol rou project

‘Eva project aroteieite and meprocdtepovg and Toug 3 Paoikods QUKEAOVS, KATO10L a0 TOUG
onoiovg propel va DepnBovv kat meptttol avardyms Ty aepintmwon. 10 project Aowmdv
nepuapPavovtarl kat 0 @akehog pe ta dwbéoa APIs avaldymg v ékdoon mov £xovue
emAEEEL va dovAdyoupe, 0 eakehog pe Tig dtbéoues Piflobnkeg mov £xovpe sodyel oto build
path Tov project pog, kot enione nepthaufaver kot ¢ SaPabuicers tov axkélov res, dnmg sivat
ot paxerot drawable-hdpi, drawable-mdpi, layout-port, menu, xin. Ze avtovg neprhapfavovrat
o e101Ka Swpopeouéva apyein Tdépwv mov £xovpe torobetnoet dote va eivatl dwbéoa and 1o

ALEITOVPYIKO ohoTNUa, avarOyme TNV TEPIoTAOT.

3.7 Aopuika pépor mag epapuoyns

Mapamive avagépaps 61t dha Ta SOMKAE HEPT TS EQAPUOYNG TPETEL VAL AVAPEPOVTAL
avaivtikd oto apyeio AndroidManifest.xml, mao eivar dpmg avtd ta dopukd pepn Kot ma 1
Aertovpyia Tov kabevog;

* Apoaampidtyres (Activities) — Tpoxertan i0mg Yot T0 KOPLO SOUIKO GTOEID MG EQUPHOYIG.

Apaompiomta eivar pua 000vn diemaens ypiotn (GUI) ko mpofoing ainpooprdv. Kabe
spappoyn £xet téoeg Activities 6oeg kat ot dtapopetikés 000veg o1 omoieg supavilovrat oTov
o). Oheg o1 dpactnpromteg ouvepydloviar petadd Toug Y va SOGouY oTov 1piotn Hi

GUVOAIKT] EUTELPIX YPAONS TNG EQUPLOYHC.

« IIpobéocig (Intents) — Or pacTnpLOTNTES EMKOWVOVOLV Kl EVAAAGOUV TNV AEITOVPYIR TOUG

péom tav Intents. Ovowotikd ta Intents eac@aiilovy v petdfaocn and Ty pia
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dpacmpdtnTa o€ e ArAn Kat EXiong YPNOOTO0VVTAL Yo aviaiiayn dedopuévov. H
avtaddayn dedopévev, propel va yiver eite petadd tov Activities g eQappoynge, eite and ™
uio epappoyn omy aiin. lMopadeiypatog xapn propovue péocm evog Intent vo EKKIVIGOUUE Evay

browser ®ote va pac avoiset ansvbeiag éva url To omoio £xovpe mapéyer epeic péow gvog Intent.

* Ymnpeaieg (Services) — [Npoxertan yua AE1Tovpyieg g EQUPROYNS 0L OTOTEC vl OYENACUEVES

VoL TPEYOVY OTO MUPUCKNVIO KL VL ENCTPEPOVY ATOTEALCUATA aKOUN Kot OTAV 1) EQAPUOYN Oev
givar oto mpooknvio. [y ma epapuoyn media player propel péow pag vanpeoiog va ovveyioet
va Tailel POLoTIKR akOun Kat 6tav 10 KOpo napdbupo e epappoyns dev Ppioketal oto

TPOCKNVIO

» [Tapoyoc Hepieyouevov (Content Providers) - H avtalhaym dedopévav and g epapuoyn oty
AN oG elmape Topumdve unopei va yivel péow evog Intent, &vag Tapoyog TEPIEXOUEVOV OUMG
£xe1 mo ovvbetn herrovpyia. O content providers pag spappoyns dwyepiloviar cuykekpiéva
dedopéva S EQaprOYNS Ta Omoia £xEL OPICEL O TPOYPUUUATICTAS KATA TNV KATACKELT] TOV.
Zouvnbopéva dedopéva ta omoin popalovrarl péow Content Providers, eiva o1 faceig

dedopévav SQLite pag EQappoyng, Kat o1 EROQPEG TOL YPNOTN.

* Aéxteg Metaooons (Broadcast Receivers) — [1pokertan yia £va eidovg vanpesia 1 omoia
avTapuPavetarl Kanow yeyovota Tov CVCTIHATOS Kat avaAapuPaverl va eviipep@oeL T0 cOOTNUA 1
TS VITOAOUTES EQUPHOYES. O oKoTOC TOVG eivan dSuTAGS KubBdTL pmopoliv kat va evipepmBoiv yo
Kamowo ovpuPav and arles EQaprOYES, aAAE Katl va E180TOMC0LY TIS VTOAOITES EQUPHOYES KAl TO
oLOTNUO Y KEowo cvpuPav mov TS evepyomoinoe. Aev £xovy ypagikd nepiaiiov alld
uopolv va mpofdlovy £1d0moinot oTov YPRoT HECH NS uadpas ewdoromosmv. Xuvifwg

LPNOYOTO0VVTOL S dopecorafntég petald Tov Activities Kat Tmv Services piog EQUPUOYNGS.
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4 : Teyvoroyia Bluetooth

Ewova 12

A@o¥ avapépape T1g 800 Paocikés mAatedpues ™S nTuyakic. Hpbe n dpa va avagépouvue xkat
70 HECH EMKOVAOVING OV YPNCLUOTOMOUUE OTNV EQAPLOYN HAS, TNV TeXvolovia Bluetooth.
[Tarodtepa 0 KOPOG TPOTOS VAL EVAOVOVLE VTOAOYIGTIKEG GUOKEVES NTOV To KaAddi, Kat faucikd
to oeplaxd RS232 serial cables, ofjpepa dmwg frave Kat avapevOpevo ta TepIocoOTeEPU EYOVVE

aviikataotabel ano 11§ vEeg TEXVOAOYiES Ows oTo Tapddetypd pag to Bluetooth.

4.1 Ti givar ro Bluetooth;

H acVppatn teyvoroyia Bluetooth eivat o pkpic epuPéreias aoOpuatrn emkowvmvi,
tegvoroyiag RF pe mpoduaypagéc 1o yaunid kdéotog kat woyd. To omoio evepyomoiei peer-to-peer
dadiktvakéc ovvdoelc. Kabe cvokevn Bluetooth £xet ™ povadikn 48 bit IEEE MAC Bluetooth
dievbuvon (BD_ADDR), n ontoia tqv mpoodiopilet otig dhheg ovokevéc. Ot dievbivoerg sivat
napéxetar and v SIGI (Special Interest Group) kat yperdletar va torobetnbel og kabe
OLOKEVT) and TOV Kataokevaost. Ot ovokevES evog Kataokevaot £xovy OAeg v 1w Bluetooth
devBuvom 1 omoia mpénel oV cuVEKEW VO aAAayTEL EITE OO TOV KOTUOKELAOTEL £1TE amd TOV
xPHoTN.

To Bluetooth Serial Port Profile (SPP) exiong avagépetat kot cav RFCOMM 6mov to RF
onuaiver Radio Frequency kat to COMM oav Communication Port, kot poag mapéyetl oeipiakn

HETAQOPG dedopévmv ypnoonotdviag Sockets.
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4.2 Bluetooth oro Android

Ta Bluetooth APIs givat Sunbéoiua oo Aertovpykd tov android pe v ehevbépwon g
éxdoong android 2.0 SDK . Ot cvokevég android mov €yovve bluetooth hardware Ba tpéner va

gyovve T16 £ENG Aettovpyies:

* Na capavovve Kat va avaxaidmtovy aiieg Bluetooth cuokevés

* Na Beonicovve pic RFCOMM oivdeon kat vo pmopoive va HETAQEPOLVE dedOUEVH
pECE ATNG

* Nuo xpatdve otabepn pua point-to-point kot multipoint covdeon pe aileg Bluetooth

OUOKEVES

Mia eniong mokd onpavtikn Aentopépein ivar 6T n mhateopua Android SDK dev vroompilet
oton AVD Manager (Android Virtual Device Manager) tnv teyvohoyia bluetooth, dpa yo va
Kavelg eCopeimon mpénel avaykaoTika va cvvdéong oto SDK npaypatikni android enabled

device.

Le nepintmon nov npoonabdnoete va 1o tpéfetar péoa amo Virtual machine Oa cag eppaviotein

TOPAKATO EIKOVA COAAUATOC.

When You Test in the Emulator

Ewova 13
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4.3 To Android.Bluetooth Package

Ta Bluetooth APIs givat koppdtt tov nakétov android.Bluetooth kot o android emtpéner pévo

Kpumroypagnpéves ovvdéoelg. Ot dvo ocuvdedueves ovokevés Ba npénet va eival bonded 1 paired

mote va propécovve va ouvdeboive. Otav yivel To pairing tdte pnopeic va cuvdedeic ywpig

Kavéva Tpopinua aceaieiog.

Ta Bluetooth APIs classes mov ypnowonoodvrar etvar ta &g OTMG ava@Epovial 6To Tivaka.

Class Description

BluetoothAdapter ’

BluetoothDevice .
BluetoothServerSocket *

BluetoothSocket

[ va propécovpe va gpnoiponomoovpe Bluetooth oty epapuoyn pag npénet va to

Represents the Bluetooth radio hardware on the
device

Represents a remote Bluetooth device

Used to open a socket to listen for incoming
connections.

Provides a BluetoothSocket object when a
connection is made

Used by the client to establish a connection to a
remote device

After the device is connected, a
BluetoothSocket object is used by both
sides to handle the connection and retrnieve the
input and output streams

Ewova 14

npocbécovpe oto android.manifest.xml apyeio ¢ mhatedppag SDK. Avtd yivetal pe tov €ig

TPOTO :

<manifest ... >

<uses-permission androidiname="android.permission BLUETICOIE" />

</manifeat>

Zuaypas Kovetavrivog
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5: H viomoinon tov kukA@Opatog kat 0 Arduino k@okag

Ewova 15

5.1 Eicaywyn

Xe autd 10 KEQAAL0 B avaQEPOLE Ta fuata OV YPEIACTNKAY Y1a TNV VAOTTOINGT TOV

NAEKTPOVIKOD TUNUATOS TNG TTVYLAKNG. Apyiké Ba avaidoovpe TNV cuvdeoporoyia Tov

KUKAMDUUTOG OV epmtepIéyel Kupimg Tov arduino kabdg kot ta koppdtio kddka tov arduino

OOoTE Vo KaTaAdPel 0 avayvhotng nog akpBog Soviedel To KOKAMU® HaAC.

5.2 ZuvdesopoAoyia kukAwuarog

Xudeopoloyika n aTvyakn sixe pia KoppaTIAL

2
.
4

Zovdeon tov actntipa pedpatog pe tov arduino
Zuvdeon tov Bluetooth pe tov arduino

Zovdeon g LCD swdvag pe tov arduino

‘Evoon 6hov Tov nopandve

Tuypac Kovotaviivoc
. C

36



Métpnon Taong Awrdov pe arduino kat ep@dvion g o€ android cvokevn péow bluetooth

5.2.1 Ziovdeon arcOnriipa pedparog

H ovvdsopoloyia evoc aobntipa pe tov arduino sivon oxetikd okl toldmioko Oitnpa, n
Baow ovotla givat va Tapovpe TNV avaioyikt] ££080 tov aobnTApe Kat va TNV EVOCOVUE OF £V
oo to. avahoykd pin tov arduino. Iapdro mov akovyetan apkeTd EVKOAO , T TPOPANUATE TTOV
TPOKOTTOLV £ivat TOAAG .X& TEPIMTMOT) TOV CUVAVTNCOVUE KATO0 TPOPANUA TPEYOVHE GTO
oyeTik6 datasheet tov £EaptUATOC. TNV SIKN HAG TEPITTMON YPNOIUOTONOUUE TOV atotnThpo
pevpatog ACS712 breakout ( https:/www.sparkfun.com/pr s/8882) o onolog Tapéyet
hemropepn pétpnon DC kot AC onuatog, ypewdletat povo pia tpogodoasia 5VDC for VCC kat
napEyel avaroyikt] £€080 GOTE Vi TO YPNOUOTOINCOVHE O KATO10 avaroyikd pin Tov arduino.

~ Sparkfun L]
- Electronics ==
vecill
- -
el Ucuv |

-
& - - .
e Breakout

Ewova 16

H ovvdeopoloyia tov divetar and tnv etarpein kataokevng tov (Allegro) eivar 1 e&ng :

GND — 6no
ch{lnk) Terminals
GND _ i — for current
to analog input pin __{ your — being sensed

+5V

TVC(
+

IR

Current beirng
s

‘ Terminals for

ACS 12 current seasar
(sparkfun breakout )

\T\ -5
analog input PIN O \\\ s

Ewova 17
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O mpotevdpevog k®OKaS ¢ arduino mov Sivetal Yo GEPLUKT] AVAYV®OGCT] dEB0UEVMOV A0

avaloyiko aobntipa givar o €E1¢ :

sensorValue = analogRezad (0);
Serizl . println(sensecxValue, DZIC);
delay (100, wWal

4

Hom

Lo -5 I ¥ }

Onwg Eépovpe o arduino ota analog pins tov daPaler Tipéc amd 0-5Volts kar ta petatpéner o
0-1023 counters. Ztnv dikf pag nepintoon , enewdn 0 ACS712 petpdet pedpa ahrd anootéArel
otov arduino xat avtdg pia tdon 0-5Volts, tpénet va petatpéyovpe avtd ta dedopéva pe
Kk®dko og pevpa. Avoiyovtag to datasheet Tov aabntipa Brénovpe 6t i 0 évtoon pedpatog

10 aebnipro arootérder 2.5 Volts atov arduino.

Output Voltage versus Sensed Current

40
35
3.0 | | Vee=5V | -
€ el | 11| LA
= 28 ! e -
,3 20f— : : Tal°C)
- 40
15 - 25
- 85|
1.0 - 150 [
0.5} : :
0 | | | i
76-5-4-3-2-1012 3 45©6 7
Ip (A)
Ewova 18

Apa o arduino petatpénet 1a 2.5Volts oe 512 counters. o va epgavifovial oe epdg 0 npénet
LE KOSKaA va a@aipéoovpe Ty avaroykn T tov Ba dwafalovue pe o voduepo S12. X
CUVEXEWN TIPETEL VUL HETATPEYOVUE T TAOT QLT Vo eppavilete cav pedua, yw va emrevydet
avtd morharhacidlovpe v mapandve T (512 -analogRead(A0) pe to péyioto goptio
peLHOTOS oV propel va diEpyetar Tov aeBntipa (mAnpogopia mov tapéyete oto datasheet) kot
VL TO OLPECOVE UE TOV HEYIOTO apBpd tov counters (1023) mov propei va eneepyaotel o

arduino.
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void setup (){
Serial.begin(9600);

void loop()
sensorValue = (A0); /favayvmon e avahoyikng e1a0dov
serial. ((512 — sensorValue)*27.03 /1023); //tdnwon 1oV aroteAEouato oTnVv usb

ovvdeon (1 debugging oxomong)

(100):

[Mapbéio mov 0 kMIKuG evotabel dnwe Tov Ypayaue, avipetornilovue éva peydho TpoPinua,
011 10 ovykekpuévo asbntipro dnuovpyet apketd B6pvPo. Avatpéyoviag Eava oto datasheet

BAETOLUE TO TAPAKAT® TIVAKAL.

Noise vs. Filter Cap

Ewova 19

BAénovpe 611 600 Mo pEYAANG YOPITIKOTNTA TUKVOTH YPNOYLOTOHOOVHE TOG0 AyOTEPO
B0puPo Ba Exovpe, cVuPvVa pe 1o Tapandve rivaka, Evag Tukvetis 470nF eivar n Wavikdtepn
Aoon. INa v e€axpifwon Tov TVKVOTH HTOPOVLE VA TOV EQUPUOGOVLE TPAKTIKAE GTT) GUOKELT
Hag Kot voe HETproovpe 0 00pufo. Apa TPEYOVTOS TOV TUPAKATOD KOIKK EVTOTILOVHE Kat Tt

TUKVOTNS pag diver 1o pkpdtepo B6pufo.

amps = (510 - analogRead(A0)) * 27.03 / 1023; /vmoroyiopog peduatog
maxAmps = max(maxAmps, amps); //uEyiot T pevUOTOC
minAmps = 1 n(minAmps , amps); //LUKpOTEPT) TIUY PEDUATOS

noise= maxAmps — minAmps; //S1©op@ max — min

Zuaypas Kovotavtivog 39
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5.2.2 Xovdeon tov Bluetooth pe Tov arduino.

[a v rvy ek pag xpnowonomoape to Silver Bluetooth Mate and tnv sparkfun. H

ovvdeopoioYia TOL eival oxeTikd anAn ko 1 sparkfun €xet éva mold Koo 0dnyo Y v
kabodnynon tov e&aptiuatog. [apaxdrw sivar évag mivakag K E1kOVL e T oVVOECUOAOYIN TOV

Bluetooth.

Bluetooth
Mate

~raung

connectior
[gane

floating!

Eiwkova 20

To endpevo Ppa Nrave va dokipudosovpe av o bluetooth device dovieve owotd. o 10 Prina

avTo
B PLTTY Cenfiguraticn S " £ puTTY Configuration
Category | Catagory
Sammon Cphors conoiing Iocs senal nes | Sansicn Basic options for your PuTTY sesmon |
" "““’"“ Select = senal ine - '—::Wﬂ TR SN S —— P —
sy Lol <
b Sevial e 10 corect 1o CoM1 | Ko Hot Nome (o7 (P addeas) r:m
Ball . Bel z
Feemures o e sesal iy Faatumes Connection type
Window Spead hauc) 5600 | WWiendiena Faw Teirat Flogin & 35H Serial
] Appearance
Behaviour PP L # Dalssvichr Load. sarve cx delete & stored sepsion
Traw sletion S Litw ' Trarwletion Saved Sessions
Sedertion Sedection
Colars Eny Hore: b Coalisuny
Cornocton Flrm cortros HONAROFF - Connection Leag
Ciate Diata | Save
Proney Presey. x
Tairat Teloet | Dbt
Pliogin Riegin
¢ 58k ¥ S5H
¥ Clease wandow on et
Awavs Never @ Only on clean e |
[ |
Aok ]| | ! | | - | :

Eiwkova 21

ocuvvdéoapue tov arduino dio péow Tov AoyrokoD putty acvpuata pe tov vroroyoty. Ta

octoyeion El0aymyNS Yt ToV putty eival OTmg TNV TepaKdT® ewdva.

Zidypac Kovotavrivoc
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O KOONKAS IOV YPEWUCTNKAME NTAVE O EENG :

blustoothworking §

#include <SoftwareSerial.lh> -

int bluetoothTx = 2;

| int bluetoothRx = 3;

SoftwareSerial bluetoothibluetoothTx, bluetoothRx):;

rold setup () {
Serial.begin(9600); //3etup serial connection to pc l

/Fetup Bluetooth 014

bluetooth.begin(115200) ; y
bluetooth.print{"s£8");
delay(100);

3erial connecrion To at

bluetooth.princln({"U,9600,N") ; |
bluetooth.beyin(9600) ; I
} =
volid loop () |
I
//Read from bluetooth and write to usb serial
if (bluetooth.available()}{ | ¥
|
char toSend = (char)bluetooth.r=ad():; :
Serial.print(toSend); I
}
{
har toSend = (char)Serial.read(): 3
bluetooth.print(toSend) ;
+} g
4 »

Arduine Uno on COM3

Ewova 22
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5.2.3 Zovdeowuétnta g LCD eikéveg pe Tov arduino

Onmg kot 11¢ mapandave cuvdeoporoyieg, o arduino kat e3d €xet royua libraries kat 0dnyoic
v SLEVKOAVVOT TS KOWOTNTAS. 2T0 KUKAMUA pag cvvdéoaue tnv 006vn LCD : LCD Button
shield : DEV 11851. Eivou éva LCD 16X2 pe padpovg yapaktipes Kt Tpaovo ¢ms Yo Ypmu

QOVTOL, KUOMDG KUl EUTEPLEXEL KUL TEVTE KOVUMIA O MEPIATMOT OV 0 KOIIKAUG GOV

neprthapuPaver pevov,

Ewova 23

H Zvvdeoporoyia Tov eivor mépa mohd amhn pag kat sivar éva shield tou arduino. Anhadn amhd
0 tomobeteic mavm oto arduino. Oco a@opd tov Aoyiopikd Tpua g ovvdeong , Snidves to
TOPAKATO KOSKA aAAALoVTaG HOVO TIS TAPAUETPOVS TMV Pins, CUUPOVA LE TIS 0dNYieg Tov
napaypdgovtatl oto datasheet tov shield. O kddwkag mwov divetar ya v epeavion tov Led eivan

0 TOPUKATW.
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r -
& Icd_print_hello | Arduino 1.0.5 lﬂ]ﬁ

I-Ap;(-ﬂ'..o Emzizpyooia IxeSio Epyohzia BonBaia

©0 BB

| -~
include 1
finclude <LiquidCryat
initialize the library with the numbers2 of the intecface pins
| LiquidCryscal lcd(8, 9, 4, 5, 6, 7):
vold setup() {
set up the LCD's number of columns and rows:
led.begini{lé, 2):
Print a wmweasags to CD,
led.print{"hello, world!™):
}
|
|
I counting begins with 0):
|
}
4 3

Arduing Uno o

Ewova 24

Zuaypus Kovetavrivog
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5.3 Evwon 6Awv Twv mapamavw.

H ocuvdeopoloyia t1ov KUKAOUHATOS QaiveTal oy Tapakdto sikdva. Xto analogl tov arduino
ouvdéovpe To astnmipa pedpatog kat oto pin D2 torobetovpe 1o Tx tov bluetooth. Kat téiog
010

D3 to Tk To LCD 6mex avagépape anha tonobeteitar méve otov arduino.

Ta digital pins tov arduino ypnoworotodvrat yia to LCD Shield

e D4: LCD bit 4

¢ DS: LCD bit 5

e D6: LCD bit 6

¢ D7: LCD bit 7

e D8: LCDRS

¢ D9: LCD Enable

e D10:L.CD backlight brightness adjustment

To oympuatikd Tov CAOKANPOUEVOL KUKADONATOS eivat TO EENG ¢

GND
" STEn) | | Terminals
- for current
YouT —— being sensed
+5V |_—-r vee 1 1
+
Copp (0 10F) 52 M . i
- el Arduino ] =
— T2 Uno DY -
- i (Rev3) 02 =i x5 Bluetooth 75,5 e
— o 0 ey o N Mate
O e — TS SV s'l ver
» 0
- a1 P 06 L
— A2 L ol
- 5 i JLCD Button
| wups == J Shield
— AL AR D00 f—
L 01 e
MIOIDT ] P—
OUT ) fp—
MDD
ICSP] 5K
NP O
wND
GND
Ewoéva 25
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Arduino Pins ‘Evoon pe :
Vee 5V Vce (bluetooth) & Vee (Current Sensor)
Gnd Gnd(bluetooth) & Gnd (Current Sensor)
D4 Lcd shield bit 4
D5 Lcd shield bit 5
D6 Lcd shield bit 6
D7 Lcd shield bit 7
D8 Lcd shield Rs
D9 Led shield Enable
A0l Vout (otov current Sensor)
D2 Tx (Bluetooth Mate Silver )
D3 Rx (Bluetooth Mate silver)
Mivakag 2

CurrentSehsbly 43

Ewova 26

A@o¥ n viomoinomn tov Hardware ohokAnpdtnke, n telkn popen tov arduino gival dmwg
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Qaivetal otV TAPAnave eikova, Kabdg kat 1 tehkn popen tov kddka tov arduino elvai n

TAPOKATO :
#include <! iquidCrvstal.h>
#include <SoltwareSerialh>

[fapykomoinon petafintov

o4l minAmps;

{102 maxAmps:

lhal amps;

Hoat lastAmps:

{1oal noise;

11 bluetoothTx = 2;

int bluetoothRx = 3:

/lemhoym pin 2-3 yia to bluetooth transmit/receive

SoftwareSerial bluetooth(bluetoothTx, bluetoothRx):

/lapywonoinon mg Pprobnkes yia ta pin tov LCD
LiquidCrystal Icd(8, 9, 4, 5, 6, 7);
void setup() {
/I set up the LCD's number of columns and rows:
led.begin(16, 2);
/I Print a message to the LCD.
led.prini("Siahras K 30417");
//Setup usb serial connection to computer
Serial.begin(9600);
//Setup Bluetooth serial connection to android
bluetooth.be o n(115200);
bluetooth.pr 11("$$$"):
delay (100);
bluetooth.print!n("U,9600.N");
bluetooth. == 1(9600);
¥

Lidypog Kovotavtivog



Métpnon Taong Awtdov pe arduino kat ep@davion g oe android ovokev péom bluetooth

01
[TOAOYIGUAS TOU PEVUATOS
amps = (510 - analogRead(A0)) * 27.03 / 1023;
if (amps>0) {

Ihymewako eirtpo yia ™ peiwon tov opifov
amps = (amps + lastAmps) / 2;

lastAmps = amps:

maxAmps = o (maxAmps, amps);

minAmps = 1 n(minAmps , amps);

noise= maxAmps — minAmps;

/fextinwon otov voAioyiot Y debuggin oxomoig
Serialprini(((510 - analogRead(A0))*27.03/1023));
Serial.print(amps);

Serial.print(noise);

Serial.println(" ");

if (Serialread() 1= -1) {maxAmps = amps; minAmps = amps; }

delay(100);

// 'wait 100ms for next reading
// eursor 2h grammh
led.setCursor(0, 1);

// print to apotelesma sto led
led.prini(((512 - analogRead(A0))*27.03/1023));

led.print(" ");

led. v ini(amps);
led.prin("");
led.orini(noise);
delay(250);

/fstelnei sto bluetooth

bluetooth. i (amps);

1

Zuaypac Kovotavtivog
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6 : YAOITIOIHXZH TOY ANDROID

6.1 YAomoinon rng epapuoyrnc oro Android

Mg kat To Arduino koppdtt teAeimoe, To HOvo Tov aréueve eivar 1 vAOTTOINON ™G
£QUPHOYNG, mapdro mov ypnoiporomBnke pia Etowun epappoyn ano 1o google play (Blue Serial
Beta ) , O akolovbioetl 010 endpevo Ke@dhao 1 avaivon tov k®dka tov android. Xto
KEPGAaI0 3 Tapovoidoae nws Aettovpyel n mAat@opua android kat tn Sopn HOG EQAPUOYAG.
[Tapaxdre rapovoralovral n Asttovpyia g eQoppoys pag, . Katd mmy evepyomoinom g

EQUPLOYNS , 1] apyikn 006vn TapovotdleTal OTmS TNV TAPAKATH EIKOV.

@ BlueSerial Beta

Paired devices appear below

Search for paired devices

Ewova 27

H onoia anoteleite and tpia Pacwd Views . Mia Aiota , ) onola epgavilet ta Bluetooth
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devices ta onoia £xouv cuvdebel oTo TapeABOV pe TNV cvokeLn pagc.(dev KGvel scan amAd KOTAEL
ta Settings-->bluetooth yw mponyodueves cvokeveég). Ta endpeva Views mov epgaviCoviar otnv
gQPLOYT pag eivar 000 kovumut (buttons) and ta onoia 1o £va givar yia v waget yue bluetooth
devices kat to @Aho yua va Eexivijoel 1 cOvdeon , epOcoV £xovpe emhéder pio cLoKELT ATO T

Mota pog. Me to mov ratiicovpe to kovuni Search for paired devices Ba eppavictodv o1

Miota ta devices mov £yovv 1o bluetooth evepyomomuévo. tn cuvéyela TaTOVTAS T0 KOV
Connect Bu Eexivioet 1) epgavion tov dedouévav mov Aapufaver n android cvoxkevn| and tov

arduino(dwt péow bluetooth). H Sadikacia mpofailetol oy TapakdT® e1kova.

@ BlueSer zl teta

Paired devices aopear bzlow
Disconnect Clear Input
RN42-E796 v Read
0306:66:4FB7:96 0.000.000.000.000.000.000.000.030.030.
000.000.000.000.030.000.030.030.000.03
0.030.000.000.000.000.000.00

Search for paired devices Connect

Ewova 28

[a va smrevyBel cwotd n emkowvwvia TOV 600 CUCKEVOV , TPOTA TPETEL VAL TIG CLLEVEOVHE
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petald tovg. Avtd  yivetou pe 0o tpdrove. [pdtog eivat 0 oTtdviap TPOTO TIS CUGKEVTC.
Anhadn va ndpe oto pevod bluetooth ->scan for devices kat va k@vovue o0Cevén. Aedtepog
Tpomog eivar péom kddika, NAadh va evepyomoovpue 1o bluetooth pe evioiéc.(otnv dikn pog
nepintwon Kal ta dvo eivor tpooPdoa). Av {ntnBei pin npdoPaocng kat 1o pairing tonobetovpe
1234, 1o onoio eivar 10 oOvnBeg Yo TG NAEKTPOVIKES GLOKEVES. ATd v Thevpd Tov arduino dev

yperaletan va kdvovpe katt Eex®plotd eKTOS b TO VA TO EYOVUE AVOLUEVO.

210 TPOYPUUMATICTIKO KOUPATL EeKvape Tpdta yperdloviag pio avagopl yw tov bluetooth
adaptor tov android. Avt naipveton KaAdOVTAg :
mBTAdapter = BluetoothAdapter.getDefaultAdapter();
H tyun emotpoeng avtig g pebddov Ba eivar null av 1 cvokewvn dev £xel bluetooth
duvatoTnTEC.
Lmv ouvéea £xovrag tov adapter, propovpe va dodue av to bluetooth eivat evepyd 1 Oy, Kat
va 10 evepyonomoovpe. O k®dkag y avtd eivat :

if (mBTAdapter == null) {

Toast.makeText (getApplicationContext(), "Bluetooth not found",
Toast.LENGTH_SHORT) .show();

} else if (!mBTAdapter.isEnabled()) {
Intent enableBT = new Intent(BluetoothAdapter.ACTION_REQUEST_ENABLE);
startActivityForResult(enableBT, BT_ENABLE_REQUEST);

} else {
new SearchDevices().execute();

}

Tohpa mov Eépovpe 6T £xovpe bluetooth adapter kot Eépoupe 6T Aertovpyel maipvoupe
npooPaom o bluetooth cvokevn. To enduevo Prine poag eivat va epaIOOOVHE THY ETKOW®VIK
pog dmuovpymviag ta socket yia to bluetooth connection.

if (mBTSocket == null || !mIsBluetoothConnected) {

mBTSocket = mDevice.createInsecureRfcommSocketToServiceRecord(mDeviceUUID);

BluetoothAdapter.getDefaultAdapter().cancelDiscovery();
mBTSocket.connect();

Kot 1€hog kabdg £xovpe kat 10 socket £TO10 TO YPNOUOTOOVUE VL0 TN HETAPOPE TV
OESOUEVV LE TIG TAPUKAT® EVIOALC.
inputStream = mBTSocket.getInputStream();
mBTSocket.getOutputStream().write(mEditSend.getText().toString().getBytes());
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0O kddwkag tov android ywpiletar o€ 4 kvping dpaotnproTes , APAOTN £ivar N
MainActivity.class n ontoia eivat vrgévOnvn Y ™ pEaVIoN TV SESOUEVOV OTOV XPNOTN KAl T
omoth dienaen Tov mpoypappatog(MainActivity.java), 1 GUYKEKPLUEVT TAIPVEL TOL GTOYELR TNG
and vrdrowmes KAGoes. Mag mapéyet to oyediaopnd e 086vIe katd ) SidpKew EPPAVIONS TOV
dedopévav , niadn onwg eaivetal 1o de£16 koppdtt g ewova 28.

H xhaon Homescreen.java ypnowonoteite y v oxediaon me denagns e apyikic 00évng,
dnAadn ™y 000v mov Ba epnpavioTel Katd To Gvorypa TG EQEaPUOYNG, Eival emiong N kAdon n
omoia apykonotel Ty bluetooth cvvdeon

H xiéon ActivityHelper.java ypnowonogite kupiog amd myv MainActivity.java ywo v
anooToA) dedopévav yua Tov Tpocavatoitopd(orientation) Tov £xet T dESOUEVO CTIYUN N
android ocvokevn.

Kot télog 1 kAdon PreferenceActivity.java eivar vaevfuovn yo v cwot mpofoin g
EQUPHOYNGS HETA amtd EMAOYES TOL XPHOTN OIS TO v anavTNoet pia kAfon, dniad tpdéelg tov
xpNoT oL Ba ypeloTody va emPBArLoVY OTNV EQAPROYT MG pause 1 Y Topdderyua
orientation (010 omoio 1 cvokevt] arobnkevel Ta dedopéva, KAEveL T SlEma@N TOL XPHOTN Kal

mv Eava@Tidyver amd v apyn pe Paom 1o KavovPyLo TPOCUVATOAMTUO.
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7.1 KW&Ikag ¢ epappoynic
MainActivity.java

package com.blueserial;

import java.io.IOException;

import java.io.InputStream;

import java.util.UUID;

import com.blueserial.R;

import android.app.Activity;

import android.app.ProgressDialog;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.bluetooth.BluetoothSocket;
import android.content.Intent;

import android.os.AsyncTask;

import android.os.Bundle;

import android.text.method.ScrollingMovementMethod;
import android.util.log;

import android.view.View;

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

import android.widget.CheckBox;

import android.widget.EditText;

import android.widget.ScrollView;

import android.widget.TextView;

import android.widget.Toast;
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public class MainActivity extends Activity {
//apxikonoinon petaBAnTwv
private static final String TAG = "BlueTest5-MainActivity";
private int mMaxChars = 50000;//Default
private UUID mDeviceUUID;
private BluetoothSocket mBTSocket;
private ReadInput mReadThread = null;

private boolean mIsUserInitiatedDisconnect = false;

// OAa ta otoixeia tng Siemadng(koupmid KTA )
private TextView mTxtReceive;

private EditText mEditSend;

private Button mBtnDisconnect;

private Button mBtnSend;

private Button mBtnClear;

private Button mBtnClearInput;

private ScrollView scrollView;

private CheckBox chkScroll;

private CheckBox chkReceiveText;

private boolean mIsBluetoothConnected = false;
private BluetoothDevice mDevice;
private ProgressDialog progressDialog;

@0verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity main);
ActivityHelper.initialize(this);
//dtidyvoupe to layout xpnoilponoiwvrag tov activityHelper o omoiog £xel
TO mpooavatoAloud tng o0Bovng kTtA(screen orientation)
Intent intent = getIntent();
Bundle b = intent.getExtras();
//ta intents tou activityHelper (8A8 ta 6ebouéva mou ripBave)
//xwdikag va 6iaPfaler and to Homescreen ta Sebopéva yira to bluetooth
mDevice = b.getParcelable(Homescreen.DEVICE EXTRA);
mDeviceUUID = UUID.fromString(b.getString(Homescreen.DEVICE _UUID));
mMaxChars = b.getInt(Homescreen.BUFFER_SIZE);

Log.d(TAG, "Ready");

/fapxikonoinon twv otoilxeiwv ano to xml file tou android
mBtnDisconnect = (Button) findViewById(R.id.btnDisconnect);
mBtnSend = (Button) findViewById(R.id.btnSend);

mBtnClear = (Button) findvViewById(R.id.btnClear);
mTxtReceive = (TextView) findViewById(R.id.txtReceive);
mEditSend = (EditText) findViewById(R.id.editSend);
scrollview = (ScrollView) findViewById(R.id.viewScroll);
chkScroll = (CheckBox) findViewById(R.id.chkScroll);
chkReceiveText = (CheckBox) findViewById(R.id.chkReceiveText);
mBtnClearInput = (Button) findViewById(R.id.btnClearInput);

]

mTxtReceive.setMovementMethod(new ScrollingMovementMethod());
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mBtnDisconnect.setOnClickListener(new OnClickListener() {

@0Override

public void onClick(View v) {
mIsUserInitiatedDisconnect = true;
new DisConnectBT().execute();

1)

mBtnSend.setOnClickListener(new OnClickListener() {

@0verride
public void onClick(View arge) {

try {

mBTSocket.getOutputStream().write(meditSend.getText().toString().getBytes());
} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}
s
//kaBapilel oTo KA1k Tou KOupmiou to textView yla anootoAr unvupdtwv
mBtnClear.setOnClickListener(new OnClickListener() {

@verride
public void onClick(View arge) {
mEditSend.setText("");

1)

//xoBapifer ta input pnvopata nou €xouve Tunwbet
mBtnClearInput.setOnClickListener(new OnClickListener() {

@verride

public void onClick(View argd) {
mTxtReceive.setText("");

}

Yiz
}

private class ReadInput implements Runnable {

private boolean bStop = false;
private Thread t;
//6raBdalel to input tou bt og veo vrua
public ReadInput() {
t = new Thread(this, "Input Thread");
t.start();

}

public boolean isRunning() {
return t.isAlive();
}

@0verride
public void run() {
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InputStream inputStream;

try {
inputStream = mBTSocket.getInputStream();

while (!bStop) {
byte[] buffer = new byte[256];
if (inputStream.available() > 8) {
inputStream.read(buffer);
int i = 9;
/*autd eival avaykaio eneildny kabe véog string
buffer ypnoilponoiei oAdkAnpo to buffer i.e 256 xapaktrpec oto android 2.3.4
http://stackoverflow.com/a/8843462/1287554
¥/
for (i = @; i < buffer.length && buffer[i] != 8; i++) {
}
final String strInput = new String(buffer, @, i);

/!il

*av gival checked tote Kave receive text. MNa
kaAUtepo oxediraoud Ba enpene vo otopotdel to thread kai va eAeuBepwvel Ta resources

b §

if (chkReceiveText.isChecked()) {
mTxtReceive.post(new Runnable() {
@0verride
public void run() {
mTxtReceive.append(strinput);
int txtLength =
mTxtReceive.getEditableText().length();
if(txtLength > mMaxChars){
mTxtReceive.getEditableText().delete(®, txtLength- mMaxChars);
}

if (chkScroll.isChecked()) { // xpnoiponoinoe to schroll pévo av eival
checked.

scrollView.post(new Runnable() { // Snippet from
http://stackoverflow.com/a/4612082/1287554

@0verride
public void run() {

scrollView.fullScroll(View.FOCUS_DOWN) ;
}
}s
}
}
1

}

}

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

} catch (InterruptedException e) {

Thread.sleep(500);
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// TODO Auto-generated catch block
e.printStackTrace();

}

public void stop() {
bStop = true;
}

}

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

@0verride
protected void onPreExecute() {

}

@0verride
protected Void doInBackground(Void... params) {

if (mReadThread != null) {
mReadThread.stop();

while (mReadThread.isRunning())

; // Wait until it stops
mReadThread = null;

}

try {
mBTSocket.close();

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

e.printStackTrace();
}
return null;
}
@override

protected void onPostExecute(Void result) {
super.onPostExecute(result);
mIsBluetoothConnected = false;
if (mIsUserInitiatedDisconnect) {
finish();
}

}

private void msg(String s) {
Toast.makeText (getApplicationContext(), s, Toast.LENGTH_SHORT).show();
}

@0verride
//av ylvel nmauon npoypauuatog
protected void onPause() {
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if (mBTSocket != null && mIsBluetoothConnected) {
new DisConnectBT().execute();

}

Log.d(TAG, "Paused");

super.onPause();

}

@0Override
//otnv snavadopd TOU MPOYPAUUATOL
protected void onResume() {
if (mBTSocket == null || !mIsBluetoothConnected) {
new ConnectBT().execute();

}
Log.d(TAG, "Resumed");
super.onResume();

}

@0verride

//xkAeloruo epapuoyng

protected void onStop() {
Log.d(TAG, "Stopped");
super.onStop();

}

@0override

//anobnkevon mpoowpivwy SedopEvuwv

protected void onSaveInstanceState(Bundle outState) {
// TODO Auto-generated method stub
super.onSavelnstanceState(outState);

}

private class ConnectBT extends AsyncTask<Void, Void, Void> {
private boolean mConnectSuccessful = true;

@0override
//ouvbeon pe bluetooth

protected void onPreExecute() {
progressDialog = ProgressDialog.show(MainActivity.this, "Hold
on", "Connecting”);// http://stackoverflow.com/a/11130220/1287554

}

@override

//6nuioupyila twv socket yia tn ouvéeon tou bt tn ouokeun
//apxikonoinon tou adapter ka1 discoverability.
protected Void doInBackground(Void... devices) {

try {
if (mBTSocket == null || !mIsBluetoothConnected) {

mBTSocket =
mDevice.createInsecureRfcommSocketToServiceRecord(mDeviceUUID);

BluetoothAdapter.getDefaultAdapter().cancelDiscovery();
mBTSocket.connect();
}

} catch (IOException e) {
// Unable to connect to device
e.printStackTrace();
mConnectSuccessful = false;
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}

return null;
}
@0verride

protected void onPostExecute(Void result) {
super.onPostExecute(result);

if (!mConnectSuccessful) {

Toast.makeText(getApplicationContext(), "Could not connect
to device. Is it a Serial device? Also check if the UWUID is correct in the settings”,
Toast.LENGTH_LONG) .show();

finish();

} else {

msg("Connected to device");

mIsBluetoothConnected = true;

mReadThread = new ReadInput(); // Kick off input reader

}
progressDialog.dismiss();
11}
Homescreen.java

package com.blueserial;

import java.util.Arraylist;
import java.util.List;
import java.util.Set;
import java.util.UUID;

import com.blueserial.R;

import android.app.Activity;

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

import android.content.Intent;

import android.content.SharedPreferences;
import android.content.pm.ActivityInfo;
import android.graphics.Color;

import android.os.AsyncTask;

import android.os.Bundle;

import android.preference.PreferenceManager;
import android.util.log;

import android.view.LayoutInflater;

import android.view.Menu;

import android.view.Menultem;

import android.view.View;

import android.view.View.OnClickListener;
import android.view.ViewGroup;

import android.widget.AdapterView;

import android.widget.AdapterView.OnItemClickListener;
import android.widget.ArrayAdapter;

import android.widget.Button;

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

public class Homescreen extends Activity {

private Button mBtnSearch;
private Button mBtnConnect;
private ListView mLstDevices;

private BluetoothAdapter mBTAdapter;

private static final int BT_ENABLE REQUEST = 1@; // This is the code we use

for BT Enable
private static final int SETTINGS = 20;

private UUID mDeviceUUID = UUID.fromString("00001101-0000-1000-8000-
PO8OSF9B34FB"); // Standard SPP UUID . Omoladnmote nAEKTPOVLIKI OUOKEUr B€Aouue va
EVWOOUME WE TO android autd to private UUID XpnolpoOmOlOUME MAVIQ

//
(http://developer.android.com/reference/android/bluetooth/BluetoothDevice. html#create
InsecureRfcommSocketToServiceRecord%28java.util.UUID%29)

private int mBufferSize = 50000; //Default

public static final String DEVICE_EXTRA = “com.blueserial.SOCKET";

public static final String DEVICE_UUID = "com.blueserial.uuid";

private static final String DEVICE LIST = “com.blueserial.devicelist";

private static final String DEVICE _LIST_SELECTED =
"com.blueserial.devicelistselected”;

public static final String BUFFER_SIZE = "com.blueserial.buffersize”;

private static final String TAG = "BlueTest5-Homescreen";

@0verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity homescreen);

ActivityHelper.initialize(this); //Autd TO KOpPUAT1 KWOLKA TO EXOUME yla
va efaopaliocovpe ot screen rotation péver oe 6Aa ta activities kal 6x1 povo o€ autd
edw //

Log.d(TAG, "Created");

mBtnSearch = (Button) findViewById(R.id.btnSearch);
mBtnConnect = (Button) findViewById(R.id.btnConnect);

mLstDevices = (ListView) findViewById(R.id.lstDevices);
/*
*Toekapel av undpxel kamolo savedInstanceState. Av val , autd onupaiver
o6t1 to onCreate Atav miBavav evepyonolnuévo amo configuration change
*6nwg screen rotate etc. Av 1oylsi autn n nepimtwon 6w
avaxktaokeudfoupe ta views nou Ba avaykaoTikd Ba XpE1ACTOUUE
L)
if (savedInstanceState != null) {
ArraylList<BluetoothDevice> list =
savedInstanceState.getParcelableArraylList(DEVICE LIST);
if(list!=null){
initList(list);
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MyAdapter adapter = (MyAdapter)mLstDevices.getAdapter();
int selectedIndex
savedInstanceState.getInt(DEVICE LIST_SELECTED);
if(selectedIndex != -1){
adapter.setSelectedIndex(selectedIndex);

mBtnConnect.setEnabled(true);

}
} else {
initList(new ArrayList<BluetoothDevice>());
}
} else {

initList(new ArrayList<BluetoothDevice>());

}

mBtnSearch.setOnClickListener(new OnClickListener() {

@override
public void onClick(View arge) {
mBTAdapter = BluetoothAdapter.getDefaultAdapter();

if (mBTAdapter == null) {
Toast.makeText (getApplicationContext(), "Bluetooth
not found", Toast.LENGTH_SHORT).show();
} else if (!mBTAdapter.isEnabled()) {
Intent enableBT = new
Intent(BluetoothAdapter.ACTION_REQUEST_ENABLE);
startActivityForResult(enableBT, BT_ENABLE _REQUEST);
} else {
new SearchDevices().execute();
}

1)

mBtnConnect.setOnClickListener(new OnClickListener() {

@verride
public void onClick(View arg®) {
BluetoothDevice device = ((MyAdapter)
(mLstDevices.getAdapter())).getSelectedItem();
Intent intent = new Intent(getApplicationContext(),
MainActivity.class);
intent.putExtra(DEVICE_EXTRA, device);
intent.putExtra(DEVICE_UUID, mDeviceUUID.toString());
intent.putExtra(BUFFER_SIZE, mBufferSize);
startActivity(intent);

1)
}

/**
*To xpnolpgonolouue étav n obdvn neprotpédetrar , av autd Sev xeipidetal owotd
ta Sedopéva katd tnv nepirotpodr) tng obovng Ba xabouv
"l
@0verride
protected void onSavelInstanceState(Bundle outState) {
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super.onSavelnstanceState(outState);

MyAdapter adapter = (MyAdapter) (mLstDevices.getAdapter());

ArraylList<BluetoothDevice> list = (ArraylList<BluetoothDevice>)
adapter.getEntirelList();

if (list != null) {
outState.putParcelableArraylList(DEVICE_LIST, list);
int selectedIndex = adapter.selectedIndex;
outState.putInt(DEVICE_LIST_SELECTED, selectedIndex);

}

@override

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

}

@0verride

protected void onStop() {
// TODO Auto-generated method stub
super.onStop();

}

@0verride
protected void onActivityResult(int requestCode, int resultCode, Intent data)

switch (requestCode) {
case BT_ENABLE_REQUEST:
if (resultCode == RESULT 0K) {
msg("Bluetooth Enabled successfully");
new SearchDevices().execute();
} else {
msg("Bluetooth couldn't be enabled");
}

break;
case SETTINGS: //If the settings have been updated

SharedPreferences prefs =
PreferenceManager.getDefaultSharedPreferences(this);

String uuid = prefs.getString("prefUuid”, "Null™);

mDeviceUUID = UUID.fromString(uuid);

Log.d(TAG, "UUID: " + uuid);

String bufSize = prefs.getString("prefTextBuffer"”, "Null");

mBufferSize = Integer.parselnt(bufSize);

String orientation = prefs.getString("prefOrientation”, "Null");
Log.d(TAG, "Orientation: " + orientation);
if (orientation.equals("Landscape")) {

setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_LANDSCAPE);
} else if (orientation.equals("Portrait")) {

setRequestedOrientation(ActivityInfo.SCREEN _ORIENTATION_PORTRAIT);
} else if (orientation.equals("Auto™)) {

setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_FULL_SENSOR);
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}
break;
default:
break;
}
super.onActivityResult(requestCode, resultCode, data);
}
/tt

* Quick way to call the Toast
* @param str
)
private void msg(String str) {
Toast.makeText(getApplicationContext(), str, Toast.LENGTH_SHORT).show();
}

[H*
* Initialize the List adapter
* @param objects
%y
private void initList(List<BluetoothDevice> objects) {
final MyAdapter adapter = new MyAdapter(getApplicationContext(),
R.layout.list_item, R.id.lstContent, objects);
mLstDevices.setAdapter(adapter);
mLstDevices.setOnItemClickListener(new OnItemClickListener() {

@override
public void onItemClick(AdapterView<?> parent, View view, int
position, long id) {
adapter.setSelectedIndex(position);
mBtnConnect.setEnabled(true);

3
}

JE*
* Yaxvel yia paired devices , 6ev Eavakdavel scan amAd koltdel ta Settubgs-
>Bluetooth ka1l gAéyxel av autég 01 OUOKEUEG MOu ouvevvonBrikave mMaAldotTepa eival
TplLyUpw.

*
"1
private class SearchDevices extends AsyncTask<Void, Void,
List<BluetoothDevice>> {

@override
protected List<BluetoothDevice> doInBackground(Void... params) {
Set<BluetoothDevice> pairedDevices =
mBTAdapter.getBondedDevices();
List<BluetoothDevice> listDevices = new
ArraylList<BluetoothDevice>();
for (BluetoothDevice device : pairedDevices) {
listDevices.add(device);

}

return listDevices;
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@0verride
protected void onPostExecute(List<BluetoothDevice> listDevices) {
super.onPostExecute(listDevices);
if (listDevices.size() > @) {
MyAdapter adapter = (MyAdapter) mLstDevices.getAdapter();
adapter.replaceltems(listDevices);
} else {
msg("No paired devices found, please pair your serial BT
device and try again");

}
}

/**
* 0 npooappoyéag yia va Seifel tig ouokeuég oe pia Alota
*
=/
private class MyAdapter extends ArrayAdapter<BluetoothDevice> {
private int selectedIndex;
private Context context;
private int selectedColor = Color.parseColor("#abcdef");
private List<BluetoothDevice> myList;

public MyAdapter(Context ctx, int resource, int textViewResourceld,
List<BluetoothDevice> objects) {
super(ctx, resource, textViewResourceId, objects);
context = ctx;
myList = objects;
selectedIndex = -1;

}

public void setSelectedIndex(int position) {
selectedIndex = position;
notifyDataSetChanged();

}

public BluetoothDevice getSelectedItem() {
return mylList.get(selectedIndex);

}

@0verride
public int getCount() {
return mylList.size();

}

@0verride

public BluetoothDevice getItem(int position) {
return myList.get(position);

}

@override
public long getItemId(int position) {
return position;

}
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private class ViewHolder {
TextView tv;

}

public void replaceltems(List<BluetoothDevice> list) {
myList = list;
notifyDataSetChanged();

}

public List<BluetoothDevice> getEntireList() {
return mylList;

}

@0verride
//xavoupe ercaywyri tng Alotag tou bt pe tn pébBodo inflate
public View getView(int position, View convertView, ViewGroup parent) {
View vi = convertView;
ViewHolder holder;
if (convertView == null) {
vVl =
LayoutInflater. from(context).inflate(R.layout.list_item, null);
holder = new ViewHolder();

holder.tv = (TextView) vi.findViewById(R.id.LstContent);

vi.setTag(holder);
} else {

holder = (ViewHolder) vi.getTag();
}

if (selectedIndex = -1 && position == selectedIndex) {
holder. tv.setBackgroundColor(selectedColor);

} else {
holder.tv.setBackgroundColor(Color.WHITE);
}

BluetoothDevice device = myList.get(position);
holder.tv.setText(device.getName() + “\n " +

device.getAddress());

return vi;

}

@0override
public boolean onCreateOptionsMenu(Menu menu) {
// Mg tn péBobo Inflate the menu; mpooBetel aviikeipeva otnv action bar

getMenuInflater().inflate(R.menu.homescreen, menu);
return true;

}

@0verride
public boolean onOptionsItemSelected(Menultem item) {
switch (item.getItemId()) {
case R.id.action_settings:
Intent intent = new Intent(Homescreen.this,

PreferencesActivity.class);
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startActivityForResult(intent, SETTINGS);
break;

}

return super.onOptionsItemSelected(item);

ActivityHelper.java

package com.blueserial;

import android.app.Activity;

import android.content.SharedPreferences;
import android.content.pm.ActivityInfo;
import android.preference.PreferenceManager;

public class ActivityHelper {
public static void initialize(Activity activity) {
SharedPreferences prefs =
PreferenceManager.getDefaultSharedPreferences(activity);
//Biapopdwvel TO MpoogavatoAilopd tng obovng
String orientation = prefs.getString("prefOrientation”, "Null");
if ("Landscape”.equals(orientation)) {

activity.setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_LANDSCAPE);
} else if ("Portrait”.equals(orientation)) {

activity.setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION _PORTRAIT);
} else {

activity.setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_FULL_SENSOR);

}
}

PreferencesActivity.java

package com.blueserial;

import java.util.Map;

import android.content.SharedPreferences;

import android.content.SharedPreferences.OnSharedPreferenceChangelListener;
import android.os.Bundle;

import android.preference.EditTextPreference;

import android.preference.lListPreference;

import android.preference.Preference;

import android.preference.PreferenceActivity;

import android.preference.PreferenceManager;

public class PreferencesActivity extends PreferenceActivity implements
OnSharedPreferenceChangelistener {
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@0verride
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
ActivityHelper.initialize(this);
addPreferencesFromResource(R.xml.preferences);
// XpnoiponoloUpe autr trnv cuvleoilpdTnTao amo ouokeuEg android 2.2 +

}

public void onSharedPreferenceChanged(SharedPreferences sharedPreferences,

String key) {
Preference pref = findPrefence(key);

if (pref instanceof ListPreference) {
ListPreference listPref = (ListPreference) pref;
pref.setSummary(listPref.getEntry());
ActivityHelper.initialize(this);

}

if (pref instanceof EditTextPreference) {
EditTextPreference editPref = (EditTextPreference) pref;
pref.setSummary(editPref.getText());

}

@0verride
protected void onPause() {

PreferenceManager.getDefaultSharedPreferences (this).unregisterOnSharedPreferenceChang
eListener(this);
super.onPause();
L

@verride
protected void onResume() {

PreferenceManager.getDefaultSharedPreferences(this).registerOnSharedPreferenceChangel
istener(this);

Map<String, ?> keys =
PreferenceManager.getDefaultSharedPreferences(this).getAll();

for (Map.Entry<String, ?> entry : keys.entrySet()) {

// Log.d("map values"”, entry.getKey() + ": +
entry.getValue().toString());

Preference pref = findPreference(entry.getKey());
(pref != null) {
pref.setSummary(entry.getValue().toString());
}
}

super.onResume();
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MyApplication.java

package com.blueserial;

import android.app.Application;
public class MyApplication extends Application{
@0verride
public void onCreate() {
// TODO Auto-generated method stub
super.onCreate();

1
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YIHOAEIIT'MA LYNOIITIKHE IMTEPIT'PA®HX

Tittle
Measuring amperage of electricity network with arduino and display it through android device

via bluetooth.

Abstract

In this paper, we are representing the construction of a circuit that measures the ampere Voltage

and display them to android running mobile devices, such as Cellphones and tablets.

Intoduction
This current Thesis is reffering towards the marriage of 2 major free open source platforms, the
arduino free electronic platform and the android free software platform. The connection between

those two platforms is managed with the Bluetooth techonology.

Overview

The aim of the thesis is to measure the amberage of a circuit or the electric network, and there
post the readings inside our arduino platform. From arduino we connect the Bluetooth adaptor
and we just broadcast the results at the air as a structure of serial data, for debuggin pursposes we
display the results serial also via a LCD screen . From the side of android , we have installed our
application, which scans for bluetooth enabled devices and ask permission to pair with them.
After the pairing is completed , whatever serial data the arduino platform sends, get received

from the android devices and get displayed towards the user.

Conclusion

The conclusions of this thesis isn't the specific job that our circuit does, but the possibilities
that the marriage of those two free source platforms can produce. As all know the growth of the
android enabled devices atm in world is enormous. Over than 6billion devices produced every
few years so the new generations learn to live with them and enjoy them. Connecting the
android devices with electronic circuits and getting the data from sensors, its the ideal way to

making our life easier.
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