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1. Evcoyoyn

O 6pog €Eumvo omitt vapyetl Kot gival evPYHTEPA YVOOTOG £0M KO OEKOETIES.
[Mop'6An opwg ™V aApAT®ON TPOOdo TNG TEYVOLOYING TIG deKaEeTieg OLTEG 1 XPNoN
CLUOTNUATOV CVTOUOTICHOD G OTITIOL Elval TOAD TEPLOPICUEVT], AKOLO KOl GE TOAD
OVOTTTUYUEVEG TEYVOAOYIKGL YMPES TOL OVLTEG Ol VLANPECiEG €lvol TOO EVKOAN
TPOCPACYIES KOl TPOo®OOVVTOL ONUOVTIKG Omd  TEXVOAOYIKOVG KOAoGOLG. To
TPOPANUa  evtomiletal 61O YeEYOVOC OTL VTAPYEL WEYOAOS KOTOKEPUOTIGUOS TNG
OLYKEKPIUEVNG ayOpdG Kal 0eV aKOAOLOEITOL KATO10 EVVIOi0 TPWTOKOALO, OVTIOETMOC
n «éBe eropeio yTilel LT TO CLGTAUATA AVTOUOTIGUOL YOP® Omd TIC OKES TIG
VINPEGIES KATL TOL OONYEL GTNV TEPLOPIGUEVT] AELTOVPYIKOTNTO TOV GUYKEKPIUEVOV
CUCTNUATAOV KOl HE TNV TAPOOO TV ETOV OINV  UEIOUEVN LTOGTNPIEN TOV
TOALOTEPOV GLOKELOV Ao TS etaupeieg. EmmAéov, emedn 1o cvotiuato ovtd
YPNOLOTOOVV Y10 TOV OMOUOKPVUGUEVO YEPIOUO OPOP®V GLGKEVMOV TOVG SErver
TOV EKAGTOTE ETOPLDV, VILAPYOVV TOAAG Tapadeiypata pe etapeieg ot omoieg eite
éxhelcay elte €E0yopAGTNKOV HE OTOTEAEGUO Ol SEIVEl auTOl VO GTOUOTIICOLV VO
Aertovpyov. Avto elye cav amotéleopo oty KaAOtepn mepintmon v peimon tov
AELTOVPYUDV TOV GLGTNUATOV KOl GTNV YEWPOTEPT TNV TANPY analimor Tovs, Ko
TOAMEG POPES amarteitol oyedov oviun cvuvogon oto internet.

YKomdg NG TAPOVCHG TTLYOKNG, €ivar 1 Onpovpyics €vOC GLOTHUOTOG
OLTOUATIGHOV TO OTO10 Oa EMITPEMEL TOV EAEYYO TMOV NAEKTPIKAOV KO NAEKTPOVIKDV
OLGKELOV €VOG OmMTIOV and omovdNmotTe, KOUOMG Kol TNV TopakoAovdnon ue
dupopovg achnmpeg tov T cvpPaivel oto omitt. Oa 10 Khvel O OVTO pPE TO
HUIKPOTEPO dLVATO KOGTOG Kot Ba efvan aveEaptnto amd SErver tmv omoimwv o xpovog
Cong xaBdg ko 1 duvatdotnta TPOGPacns OTIG VANPECIEG TOLG dev EAEYYETL
OVCOTIKE omd TOV YPNOTH, OMMG €00UE TOPATAVED. XVYKEKPUEVO, Yol TNV
VAOTOINGT] TOL GLYKEKPLUEVOL GUOTNHUATOG ONUoVPYEiTOL Evag Server pe tm xpnon
evog Raspberry Pi o onoiog emikowvovel e o epoappoyr Android péowm g omoiog
eEAEYYOVTOL Ol MAEKTPIKEG KOl MAEKTPOVIKEC GUOKELEC TOL GMITIOV UE TNV XPNoM
moundv IR koaw RF mov elvar cuvdedepévol pe tov server. Emmiéov, pe tn ypnon
acOnmpov Beppokpaciag, vypaciog kot kivnong divetat n SuvaTdTNTA EAEYYOV TNG

KOTAGTAOTNG TOV OTITIOV OO OTOLONTOTE, MOTE Y10 TAPAOELYLLOL O ¥PNOTNG VA TpoPet



OTIG KOTAAANAEG evépyeleg OTav M Bepurokpacio Tov omitod ivarl oyeTikd VYNAN M
aviyvevbel kivnon péoa oto omitt VO £KeIvog amovotdlet.

2T1G EMOUEVEG TOPAYPAPOVS, OPYIKE TEPLYPAPETAL GLVOTTTIKA TOGO O Server
660 kat n epappoyn Android kot 6T CUVEXELD TEPLYPAPETAL OVAAVTIKG TAC EYIVE M
VAOTTOINGN TV AELTOVPYIDV TOL GULGTNHHATOS OVTOUATICUOD TOCO OTO EMIMESO TG

EQUPUOYNG, OGO Kol 6TO EMIMEOO TOV SEIVEr.

2. Server

H Bdon tov cvotuatdg pag sivar £vag Server mov tpéxel o€ éva Raspberry
Pi[1],[2]. To Raspberry eivar évac vmoroylotig peyéBovg mMOTOTIKNG KAPTOG, O
onoiog avantoyOnke amd to Raspberry Pi Foundation otmv MeydAn Bpetavia kot
Eextvnoe va mtoleitor To 2012. Av kot apyikd Tpowbnbnke og Péco i tn d10acKoAA
NG TANPOPOPIKNG GE OVOTTUGGOUEVES YDPES, YVAOPLGE UEYAAN EUTOPIKT EMTVYIO KO
o€ QAAOVLG TOpELG OmMWG M POUTOTIKY). AVTO 00MyNoe TNV KLKAOQPOPio. TOAAGDV
ekdooemVv [2] n kabepio amd Tic onoieg mepAapPAavel 6€ GYEoN UE TIC TPONYOVUEVEG
€k000ELg PEATIOGEIS OGOV APOPA TNV VTOAOYIGTIKN oYV, UE TNV YXPNOT| TAXVTEPOL
emeepyaotn kol meptocotepns pwvnung RAM, kabhg kot tv cuvoEGILOTNTO TOL
Raspberry, pe v evooudtowon Wi-Fi ka1 Bluetooth ywpic v avayxn mpocOfkng
eEotepkoy mpocappoyéa. Mo akOun mOAD ONUOVTIKY O0popd  UETOED TV
gkd6oemv Tov Raspberry mov agopd v mopodoa SimAopotikn gival o apOuds tov
GPIO (General Purpose Input/Output) mov givarl ot emapéc HEG® TV OMOI®V TO
Raspberry 0o emikovovel 1060 pe T00¢ oodnTpeg OGO Kol UE TOVG TOUTOVS KOl
déxtec mov Bo ypnoonomBovv. Tty Sumhopotiky ypnooromdnke to Raspberry
Pi 3 Model B n mpoterevtaio éxdoon tov Raspberry pe ehdyioteg dapopéc amd v
tedevtaio. o Tnv vAomoinon Tov cueTiuaTog pag to Raspberry cuvdéetat pécm tov
GPIO pe évav aicOnmpa Oeppokpoaciog Kot vypaciog, pe mourovg kot dékteg IR kot
RF onuatov kabong kot pe Evav aiohnmpa kivnong.

To Aertovpykd cdoTU TO O0moio Tpéxel oto Raspberry eivon to Raspbian[3],
wo Linux dwvoun Paociopévn oto Debian kot ewdwd Pertictomompévo yuo tov

yapmAng omodoong eneEepyactiy ARM tov Raspberry. Xvykekpiuéva, to Raspbian



nov ypnotponoteitan Paciletar otnv £kdoon 9(Stretch) tov Debian pe ékdoon Linux
Kernel 4.14, éwvoi dnAadn 1 tedevtaio £K600T TOV GLYKEKPLUEVOL Asttovpyikov[4]. O
server éyet ypaotel oe Flask[5], éva web framework tg Python mov éyet og oxomod
dnovpyia web apps. To Flask ovoudletar micro framework, kabmg o€ avtibeon pe
dAlo. frameworks o6nw¢ 1o Django dev €yl mpoeykateoTnuUéva gpyodeion Kot
BpAoOnKeg v v vAomoinon cvvnOioUEVEOV AEITOVPYIOV OGS OLOOIKTLOKNG
EPAPLOYNG, OTmg eivar yia mapaderypa 1 dtayeipnon Phocwv dedopévav. Qotdco, To
Flask vroompilel mpoektdoelg ol onoieg mpooHitovy avtég TIG Aettovpyieg OTOV O
npoypappotiome TG ypewnotel. To Flask emAéybnke axpifpodg Adyw avtig g
amAOTNTOG, TOV YEYOVOTOG dNAdN OTL UTopelg Vo EEKIVIGELS TV EQAPLLOYT XOPIG TIC
dtpopes PProdnkec kot o gpyoieion TOV GTNV TEPITTOGOT TNG TOPOVCAS EPYUGIOG
dev Ba ypnoipevoy KabdS Ta TEPIGGOTEPU APOPOVV TNV SLEVKOAVVGT TNG ONovpyiog
QoG SLodIKTLAKNG EPapUoYNS. AKoOua Kot 0tav ypetdotnke vo viorombel REST API
Yo v emkowvovia g Android seoppoyng pe tov Server, dev \Tav amopaitntn n
ypnon ¢ avtiotoyng enéktaong Flask-RESTful [6]kabdc to Flask umopei va.
Swayepilerar RESTTul requests. To puoévo ovslaotikd mov npochete n enékraon Flask-
RESTful ftav n koldtepn opydvmon tov kddKo Otov amotteiton £va TAnbog
SlpopeTIk®V request, otnv mepintwon ONAodN TOL YPAPETOL i TOAD LEYOAN
dwadiktvaxn epapuoyn. O mapakdto kddikag deiyvel po omAn epappoyn oe Flask

wov amhd Tvwmvet "Hello world!":

from flask import Flask
app = Flask(_name_ )

@app.route("/")
def hello():

return "Hello World!"

if _name_ ==" main_":

app.run()

Apywcd, omwg @aivetar giodyetor to Flask oto Python script kot ot cvvéyewn
EekvaeL M QOPLOYN, 1 OTTOlo. OTNV KEVIPIKN TG 6eAda kot oto port 5000 tuvrdvel

"Hello world!" 6nmg @aivetal 610 povadikd otnv mpokelpévn tepintmon route. Ta



routes xotd tn onovpyia web app kabopifovv ta templates mov Ba eugavicel to
TPOYPALLLO TEPWYNOTNG OTNV ovTicTtoyn oeAlda kabdg Kot Tov kmdowo mov Oa
EKTEAECTEL OTAV O YPNOTNG OAANAETOPAcEL e TNV GeEAda. XNV Tepintwon Hag, To
routes Ba ypnc1LOTOMBOVV YO TOV SOYMPIGHO TOV KMIKO oL Bo exteAeital av TO
http request mov déyetar o Sserver apopd Tov asbntpa Beppokpaciog/vypaciog, Tov
éleyyo tov IR cuokevdv, Tov éleyyo tov RF cuckevdv 1 tov aicOnmpa kivnong.
XV mopokdTe €KOvVa, QoiveTtol 0 SErver tov GLGTNUOTOG TOL TPOKVTTEL
6tav ovvdebobv ot aicOntipeg kol ot mopmodékteg pécw twv GPIO pins pe 1o

Raspberry.

3. Eoapuoyn Android

H mopakorodOnon tov dedopévov amd Tovg aicinTinpes Tov VIEPYOVY GTO
oLOTNO KOOGS KOl 0 XEPIGUOS TOV O1APOP®V GCLGKEVOV AO TOV YPNOTN YIvETOL e
™ xpnon pag gpapuoyng Android. To Android givor éva Agrtovpyikd cOoTHO Yio
KIWNTEC GLOKEVEG mov avamtuydnke omd v Google kot Poaciletoan oe Evav
tpomomomuévo mopiva Linux. Kvkiopdpnoe yio mpdtn @opd to 2008[7] xar mAéov
Bpicketon otnv évatn ékdoor| Tov, Tnv Android 9 Pie[8],[9]. To Android emiiéyOnke
YL TV TPoLGA £pYacio. AOY® TG TPOSPAGLOTNTAS TOL TOGO MG TPOG TOLG YPNOTES
0G0 Kol MG TPOS TOVG TPOYPUUUATIOTEG TOV €QApLOY®V. OGOV apopd Tovg YPNOTEC,

ot ovokevég Android koAidmtovv évo pEYAAO €OPOC TWDV, KATL TTOL €YEl O
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amotédespo To Android va givat To mo1d SNUOPIAEG AEITOVPYIKO GUGTNLOL Y10, KIVITEG
OVLOKEVEG MAYKOGHIOG kKot pdAota pe mocootd mov Eemepvael to 80%[10]. Topa,
6cov apopd tovg mpoypappotiotés to Android Studio[1l] dniadn to IDE mov
ypnoonoleital yio tn dnpovpyio tov Android gpoppoydv, propei vo eykatactodel
OVGLOOTIKG G OTOLOONTOTE AELTOVPYIKO choTnUa Kobmg £xel ekdooelc Yo Windows,
MacOS «out Linux. Avtifeta, to Xcode[12] tnc Apple to omoio ypnoponoleitar yo
™ onuovpyia gpappoydv oe 10S, Aertovpyel uoévo oe MacOS kot dg ek TOHTOV
YPEWGLETOL VO OYETIKA DYNAOD KOGTOVG VIOAOYIoTNG TG Apple yia v avamtuén
EQOUPUOYDV o€ avutd TO Altovpywkd. H epappoyn mov dnuovpyndnke ywoo v
nopovoa gpyacia, Tpéxel o€ cvokevég Android pe ékdoon 5.0 Lollipop kot vedtepeg,
dNAadn ocopeova Kot pe to tehevtaio otatiotikd ¢ Google[13] oto 90% TV
KIVITOV GLOKELMV HE Agrtovpyikd ovotnua Android. XpnowonomOnke 1 €kdoon
3.1.2 tov Android Studio.

[T ovykekpéva, N eapUoyn oTnV apyKy g 000vn, Onmg eaiveTor Kot
OTNV TOPAKATO POTOYPOPIN TNG, OIVEL TV SLVOTOTNTA GTOV YPNOTN VO, EMALEEL HECM
TEGGAPMOV KOVUTIMV YL TO oV O€Ael va evnuepwbel yioo TV KATAGTOCT TOL GRITION
YPNOOTOIOVTAG TOLG aicOntipeg Bepproxpacioag/vypaciog aAld kot kivniong N av

Bélel va yeprotel KAmolo NAEKTPIKT 1| NAEKTPOVIKY] cLOKEDN Hécw TV Tounadv IR

kot RF.
4, ¥, 3:33
HomeAuto
SENSORS

0
T IR REMOTE

SECURITY



Otav Aowmdv o ypnotng 0éhel va evnuepwbet yia ) Beppokpacio kot v vypacio Tov
EMIKPATOVY GTO OTITL, TATAEL TO TPMTO KOLUIL TOL VITAPYEL GTNV KEVTIPIKN 006V Ko
petapépeton o€ GAAN oelida (Activity) g epapuoyng oty omoio pHETA 0md
EMKOLVOVIO e TOV SEIVEr, mopovsldlovTol GToV YPNOTH Ol TOPOTNPOVUEVES OO TOV
awcOnmpa TéES. Tty 006vn ovt) NG €QPAPUOYNG TTOV QOIVETOL TOPOKAT®O TO
dedopéva amd tov arctntipa pmopodv va avavemBovv pe Swipe Down[14], dniadn
pe v kivnon tov deiktn and 10 WAV TPOS TO KAT® UEPOG TG 006VNS, KATL OV
akoAovbel Tig odnyieg g Google o6cov agopd to material design, mov &ivan
oVClOOTIKG 1 o)edlooTiky yAdooo tov Android amd v ékdoon S5 kot META.
Emmiéov, Moym g xpriong Tov Swipe Down cg 6leg Tig SNUOoQIreilg epappoyEg eivor
KTl T0 omoio Bewpeitar dedopévo wg Aettovpyio amd Tovg ¥PNoTES, Kabmg divel
dUVaTOTNTO AUECTG OVOVEDCNS TV OEdOUEVMV YWPIG va ¥peldleTon 1 EMTGTPOON

oTNV aPYIKN 000VT.

G) 717 pp

Sensors

Temperature

19C

Humidity
69 %

Otav 0 yprotg emA£LEEL TO 0eVTEPO KOVUTL GTNV KEVTPIKTY 000V HETAPEPETAL OTNV
TapakdTeo 000vn, Omov Tov Olverorl 1 dVVATOTNTO VO YEPLOTEL GUOKEVEG TOL
e éyyovtar péom IR, dnwg Yo mapdderypa tieopdoeis, air-condition, home cinema
KTA. XNV TEPInT®ON TS TapoHoos EQAPUOYNG STvETAL 1] SLVATOHTNTO YEIPIGUOV HLOG

AedpOaoNG.



G&) 7:20 pp

IR Remote
TV Remote
ON/OFF
Volume
UP DOWN
Channel
NEXT PREVIOUS

Otav o ypnotng emAélel 10 TpiTo KOLUT GTNV KEVIPIKY 000VN HETOPEPETAL GTNV
TapoKAT® 000vn, 6mov Tov diveton M SLVOTOTNTA VA YEPICTEL GVOKEVES TOL
eléyyovron pécw RF, tétoleg ocvokevég elval or acvppateg mpileg kot tor pers.
AnAadn, olvetar m  duvatdTNTO EVEPYOTMOINONG KO OMEVEPYOTOINONG GYEOOV
OTMOlOGONTOTE  MAEKTPIKNG  KOL  MNAEKTPOVIKNG OLOKELNG, amd Kovliveg Kot
Oeprocipmveg pEYPL TOV EAEYYO TOV POTIGHOV TOV GMITION. ZTNV TAPOVCH EPOPLOYN

dtvetar n dSvvatdTTa EAEYYOL oG acHpuatng mpilag.

G2) 7:21 pp

RF Remote

Outlet 1

ON OFF



Téhog, Otav emleyel To TETOPTO KOL TEAEVTOIO KOLUTL O XPNOTNG UETAPEPETOL GTNV
TOPOKATO 006V TOV EVNUEPMVEL TOV YPNOTN Y0 TO TOGEG POPEG EYEL AVIYVEVCEL
kivnon o aeOnmpag tig terevtaieg 12 mpeg. EmmAéov, kdbe 5 popég mov aviyvedeton
Kkivnon and Tov aicOnTpo GTEAVETE £100TTOINGT GTOV XPNOTNH YOPIS va ypetdleTon va
€lvOl OVOIKT 1 €QOPUOYN, oAl pe To va givarl cuvdedepévog oto internet. Otav o
YPNOTNG EMAEEEL QLT TNV E00TOINCT UETAPEPETOL GTNV TOPAKAT® 000V oTE Vo
evnuepmBel avoivtikdtepa. Kor og avti v 000vn 0nwg kot oty 0006vn Ue TG
evoeielg Bepuokpaciog Kot vypaciog, To 0E00UEVH LITOPOVV VA avave®BovV pe Swipe

Down.

Security

Movement detected 7 times in
the last 12 hours

4. AvoOntnpoc 0spuokpaciac/vypacioc

IMa v mopaxorovdnon g Beprokpaciog Kot TS VYPAGING TOL EMKPATOVV
péoa oto omitt ypnoonmoteiton évag oacOnmpag DHT 11. Ymapyovv moArEg
OLPOPETIKEG EKOOYEC TOL GLYKEKPYEVOL ouoOnTpa. XNV TOPOVGH  EPYacia,
xpNoponomdnke o acOnmpog owtov Tov THTOL e Tpio Pins ko breakout board.

O DHT 11 petpder ™ oyetikny vypoaocia[l5]. H oyetikn vypacio eivor m

TOGOTNTO TV VIPATUDY GTOV OEPO GE GYECT UE TO CNUEID KOPEGHOD TV VIPATUDV
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OTOV 0€po. XTO OMNUEID KOPEGHOV, O VIPATUOS apyilel VO CUUTVKVAOVETOL Kol VOl
oVLOoMPEVETAL O EMPAVELEG, oynuatilovtag dpdco. To onueio kopespov aArdlel pe
™ Oeppokpocio tov aépa. O wyouypds 0€poc pUmopel Vo KPATNOEL ALYOTEPOVG
VIPATHOVS TTPiV KOPESTEL KOl 0 OEpUOG 0EPOG UTOPEL VO GUYKPATNOEL TEPICCOTEPOVS
vopaTHOVE TPoToL Kopeotel. H oyetikn vypacio exkepaletor o¢ mocootd. Otav
onradn €yovpe oyxetikn vypacio 100% copfaivel copmnkvmon, eved otav Exovue 0%
OYETIKN VYPACia, 0 aEPag etval EVIEADS 6TEYVAC.

O DHT 11 aviyvevet vopatpong HETPOVTOS TV NAEKTPIKN avTioToon HETAED
ovo mAextpodiomv. To ortorgeio aviyxvevone vypaciag eivor €va VIOCTPOLLO
oLYKPATNONG VYpooiog He MAEKTPOSW epapuocpéva oty empdveln. Otov ot
vopoatpol amoppo@ovvtal amd To VRHOSTPOUA, WOVTo amelevBepdvovial amd TV
EMPAVELD TOL, KATL TOL OVEAVEL TNV OYOYUOTNTO UETOEL TV MAekTpodiov. H
petafoln g avtiotaons Heta&d TV 0vo NAEKTPOdi®mV eivol avdAoyn g GYETIKNG
vypacioc. H vyniotepn oxetikny vypacio HElOVEL TNV OvTIOTAON UETOED TOV
NAEKTPOSI®V, EVOD 1 XAUNAOTEPT GYETIKN VYPAcia avEavel TNV avtioToon HETOED TOV
nAektpodimv.

O DHT 11 petpd ) Beppokpacio pe tn gpnon acntpa Beppoxpaciog NTC
(Beppiotop). Ta Oepuiotop eivor €vag TOmMOg avtictoong, mn Ty S omoiog
emnpedletor and ™ OBeppoxpacios TOAD mEPIGGOTEPO aMO OGO OTIG CLUVNOIGUEVES
avtiotdoelc. To Oeppictop mov ypnoiponoteiton otov DHT 11 givar NTC, dnAadn
Negative Temperature Coefficient, mov onpaiver 6Tt  avtictoon pewdvetol e v
avEnon g Bepurokpocio.

Me 1t yprion jumper cables kot evog breadboard evoveton o aucOntpog pe to
Raspberry pe ™ ypfion tov GPIO. Xvykekpuévo, t0 aplotepd Pin  mov
ypnoonoteitor yio T petapopd dedopévev cvvoéetat e o GPIO 13,10 pecaio mov
aopd v tpoodocia pe to GPIO mov mapéyet 3.3V, evd to de&i ivon n yelwon mov
emiong ovvdéetar pe 1o KotdAAnio GPIO. X210 mopakdtm oynuatikd @oivetot

OVOADTIKA 1] GUVOEGHOAOYIML.
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N

3.3VPWR S5VPWR

GPIO 2 (12C1 SDA) GPIO 14 (UART TX|

GPIO 3 (12C1 SCL) GPIO 15 (UART RX
DHT11
Temperature& GPIO 4 GPIO 18
Humidity
Sensor GPIO 17 GPIO 23]

GPIO 27 GPIO 24
DATA VCC GND

GPIO 22 Raspherry Pi3 GPIO 25
Model B

GPIO 10 (SPIO MOSI) GPIO 8 (SPI0 CSO!

GPIO 9 (SPI0 MISO) GPIO 7(SPIO CS1!
GPIO 11 (SPIO SCLK) GPIO 12
GPIOS GPIO 16 (SPIL CSO

GPIO 6 GPIO 20 (SPI1 MOSI

GPIO 13 GPIO 21 (SPI1 SCLK
GPIO 19 (SPI1 MISO)

GPIO 26

GND

[Na va AneBovv tdpa dedopéva omd tov arcOnmpa ypnoomomdnke o
Biprodnkn omd to github[16] ypauuévn oe python kou to script dhtll.py petapépeton
otov 010 @dkero pe to apyeio tov Flask server, main.py kot yivetor import. Xt
oLVERELD ypnoomoteital 6to route tov server mov aeopd tov DHT 11 ousOntpa,
Omwg eaiveTar mopakdTm. Avaivtikotepa, apyikd kabopiletor o TpoOTOS apiBunong
nov Oa ypnoomombei yia tov Tpocsdoptoud tov GPIO pin oto onoio Oa otélvmvtal
o dgdopéva amd tov awoOntpa. Edw ypnowomoteitar o tpdmog apiBunong
GPIO.BCM 6mov mpoodiopilovpat to pin ypdeovtag tov apiBud tov GPIO,
akolovBmvTog dnAadn v apibunon mov dev meptlapPavel To Pins Tov mapEyovv
TpoPodocion 1 yeiworn, eved vrapyel kot o tpomoc GPIO.BOARD otov omoio
ypapovpe tov aptud tov pin and 1 éog 40 mov meptlapPdaver kot ta. 40 pin mov
vrdpyovv oto board tov Raspberry .Xtn cvvéyeta, pe ™ ypnon g Pipiodnkng ko
ovykekpéve g kKAaong DHT11 kabopiletar to pin and to omoio Bo AngBovv ta
dedopéva, ta omoiar otn ovvéyela dwPalovrar kot amodnkedovion ot peTafAnTti
result ue kKAnon g ocvvéptnong read g cuykekpiévng kKhaong kot dtoywpilovton
o€ aUTE OV APOPOLV TN Beprokpacio KOl G AVTA TOV aPOpPovV TV vypacia. Ta
dedopéva mov Aapfdvovrol yuo tn Beppokpacio Kot TNV vypacio amodnkedovial 6Tig
petaPAntég therm ko hum avrtictoyo. Télog, pe ™ ypnomn g jsonify dnpovpyeiton
7O jSON pe To dedopéva avtd, ta. onoio Ba do0ovv and tov server dtav deybei 1o GET

Request.
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@app.route("/sensors"”, methods = ['GETT)
def get_mes():
# initialize GP10O
GPI10O.setwarnings(False)
GPI10.setmode(GPIO.BCM)
# set the GPIO used for data
instance = dht11.DHT11(pin=13)
# get sensor data
result = instance.read()
# use variables to get temperature and humidity data seperately
therm = result.temperature
hum = result.humidity
# return json with sensor data

return jsonify({"temperature": therm,"humidity":hum})

Amd v mhevpd tdpo ™G epapuoyng Android, ypnowomoteiton 1 PAtodnKn
Volley[17] yw v viomoinon tov http requests, otnv mepintwon pog tov GET
request. H Volley givor pa Bipriiodnkn mov enttpénet tnv YAOTOINGT TOL SIKTLAKOD
TUNpatog TtV epoppoydv Android gvkolotepo Kot ypnyopoTEPQ, WE TN YPNOM
Myotepov kadika. Emmhiéov, otn Volley 6leg o1 kinoeig diktvov (0nmg ta GET wo
POST Requests) 80vAg00VYV aGVYYXPOVE OTOTE OEV LTAPYEL 1| AVAYKN XPHONG TNG
AsyncTask omwg oto mopeABov. Avalutikotepa, OMMG QUIVETOL GTOV TOPUKATM
K®Ooko Java tov cvykekpuévov Activity g epapuoyng, apytkd dnuovpyeitar éva
object tov RequestQueue, otn ocuvvéyewa yivetan to GET Request, Aaupdvovtatl ot
Tég tv values tov json mov BéAovpe pHécm g cuvaptnong ONResponse wov yivetot
Override kot ot cvvéxel Tvrmvovton ota emBountd TextViews tov Activity. Ta
TextViews avtd £xovv mpocdloplotel 610 aviotoryo Xml kat tovg £xovv dobei ta,
Kat@AAnAa id dote va givorl mpooPaotiua otov kddika Java tng epappoyns. TElog, yia.
va yivel 10 ovykekpyévo Request to object tov, objectRequest, mpootibeton oto
RequestQueue. O mopaxkdto kdowog Koieitor 1060 omv pébodo onCreate, otov
dAadn o ypnotng avoiyel o cuykekpuévo Activity, kabmc kol otnv onRefresh dote

Otav yivetar Swipe Down ta d£d0péva VoL aVOVEDVOVTOL.

RequestQueue requestqueue = Volley.newRequestQueue(this);
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JsonObjectRequest objectRequest = new JsonObjectRequest(Request.Method.GET, url,
null,
new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONObject response) {
try{

int Temp = response.getint(* temperature™);
int Humidity = response.getint("humidity");

TempText.setText(String.valueOf(Temp)+" C™);
HumText.setText(String.valueOf(Humidity)+" %");
¥
catch (JSONException e){
e.printStackTrace();

}
b
new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
TempText.setText("-");
HumText.setText("-");

}
H

requestqueue.add(objectRequest);

5. EAlgyyoc IR cuoekev@v

H vrépuBpn aktivofolria givor €vag TOmog GOTOC TOPOUOI0G LE TO PMOG TOV
Brémovpe yopo pog[1l8]. H povn dwpopd peta&d tov vaépudpov @mToOg Kot TOv

0paTon PMTOC €ivol M cVYVOTNTA Kol To pNKog KOopatos. H vrépubpn axtivopforia
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oniaodn etvor €€® amd To EAGHA TOV 0pATOD PMTOG, YU VT OV €lval 0OpaTH LE TO
avOpomvo pdrt.

Emedn 1o IR eivan évag tomog potdc, 1 IR emkowvovia amattel dupeon ontikn
eMOPN oo ToV 0EKTN 6ToV ToUmd. Agv pmopel va yivel Sniadn petddooon HEcw Toiywv
N AoV vVAkov ontmg yivetar ue to WIiFi i1 to Bluetooth. ‘Eva tomikd cvotnuo
emkovoviag vepHOpwv arartel Evav moumo IR kot Evav déktn IR. O mopmog potalet
pe éva tomkd LED, pe ) dtapopd 6Tt mapdyel ¢og 6to vépudpo gdoua avti va 1o
napdyel 61o 0potd edopa. O déktng IR elvar o mT0di060¢ Kot Vo TPOEVIGYVTNG
OV UETATPETEL TO VILEPLVOPO PG GE NAEKTPIKO OY|LCL.

Opwg vépubpo pog exméumetal omd Tov A0, TOLG AUUTTIPES KO OTIONTOTE
Ao mapdyel OeppotnTa. Avtd onpaivel 6TL VILAPYEL TOAVG BOpVPOC amd VIEPLOPO
Qg yopw pag. Mo va amopevydet n mapepporn avtod tov Bopvfov oto IR onua,
YPNOLOTOIEITON 0L TEYVIKT] OLUOPP®ONG GNLOTOC.

2m  Owpopewon topa tov onuatog IR, évag kmdwkomomig o710
mAggepotpo IR petatpénel Eva dvadikd onuo o€ €vo SOUOPPOUEVO NAEKTPIKO
onua. Avto 1o niektpkod onua omootéAietal 6to LED exmoummg. To LED exkmopmng
LETATPETEL TO OLULUOPPOUEVO NAEKTPIKO GNUO GE OLUOPPOUEVO ofjua eoTos IR. O
déktng IR amodiapoppdvel 10t 0 onpa otdg IR kol to petaTpénel oe dvadikn
popo1| mpiv petafifdoet v mAnpoeopia e £vo LIKPOEAEYKTN.

To dSwpoppopévo IR ofua eivor o oegpd and moipovs emtog IR mov
EVEPYOTOLOVVTOL KOl OEVEPYOTOLOVVIOL GE [0 DYNAN GLYVOTNTO YVOOT ©G
eeépovsa ocvyvotmta. H o@épovca ocvyvotnta mov ypnowomoteitor omd TOVG
nePLo60TEPOVE TouTov¢ eivan 38kHz, emedn eival omdvia otn @Oon kat €161 pmopel
va dwakpifel amd tov 06pvPo tov mEPPdArovtog. Me avtd tov tpdmo o déktng IR
yvopilet 6t to onfpo tev 38KHZ otdhbnke and tov mopund kot dev Exet Anedei amd to
neptPdAlov. H 610dog déktn Aomdv aviyvedel OAec Tig ovuyvotnteg owtdg IR, aAld
éyel éva. Lovomepatd pIATpo Tov emtpénet T diéAevon vepvBpwv ota 38kHz.

Kabe popd mov matiétor éva Kovunmi 6To TNAEXEPIGTNPLO, ONUIOVPYEITOL EVOG
povadkdg dekaeadkcodg Kmotkoc. Avutn ival 1 mAnpo@opic Tov SOUOPPOVETOL Kol
amootéletal pécm IR otov déktn. T vo 0mOKPULTTOYPAPNCEL OO0 TANKTIPO
mECETOL, O HIKPOEAEYKTNG AYNG TTPEMEL VO YVOPILEL TOLOG KWOIKOS OVTIGTOLEL OE
kéBe mANKTpOo TOL TNAEYEPloTpiov. EmmAéov, OlapopeTikd TnAEyEpLOTPIL

OTEAVOLV  OLOPOPETIKOVG KMOWOVS Yoo T 10100 KOLUME, EMOUEVOS TPEMEL VOl
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kafoplotel 0 K®OKOC mOL TWapdyeTonl Yoo KOAOE KOLUTl OTO  GLYKEKPIUEVO
TNAEXELPLOTIPIO.

[Na tov éleyyo tov IR ovokevov ypnowomomdnke mn  PiPpriodnkn
LIRC[19],[20] n omoia emutpémer v amok®dokomoinon kot v omootoAr] IR
onuatov, amd VIoloyloTég He Asrtovpyikd cvotuo Linux. v ovcio dniadn to
Raspberry pe t Ponbeia g ovykekpuévne Piprodnkng, maipvel apyikd tov polo
TOV UIKPOEAEYKT ANYNG KOl YIVETAL 1] VTIGTOIYNOT TOV TANKTPOV LLE TOVG KOIKOVG
TOVG KOl GTY] GUVEYELD EXOVTOG OVTN TNV TANPOPOPI YPTGILOTOLEITOL OO TOV Y¥PNOTN
Y TNV OMOGTOAN TV embountodv evioAdv otn ovokevn IR. T va yiver avtd
axolovBeitan po cuykekplévn dadtkacia.

Apyikd howmodv, gykobiototor n ovykekpiuévn BipAobnkn oto Raspbian pe
™mv eviol) kovoorag sudo apt-get install lirc kot opiCovror pe eme€epyosio tov
apyeiov g PPprodnkne to GPIO pins péow tov omoimv Oo yivetar Aqym kot
OTOGTOAY] TOV CNUATOV. XTI GLVEXEW, OTOKOOIKOTOOVVTOL TO CNUATO OTO TO
TNAEXEPIGTAPLO UE TN XPNOT TNG eVTOANG irrecord tng ovykekpiévng PifAodnkng
Kot o€ eminedo hardware pe tn ypnon evog TSOP 38238 IR Receiver. O IR Receiver
avtog ovvdseton pe to. katdAnia GPIO pins dote va tpopodoteitar pe 5v, va givol
YEWWUEVOSG Kot Vo, LETOPEPEL TOL Ogdopéva mov AapPdvel amd 1o IR mAeyepiotpro
oto Raspberry péom tov GPIO 18. 10 téA0¢ TG S1a01KAGI0G AMOKMIIKOTOINONG
dnuovpyeiton Eva configuration file to omoio ot cLVEyE EMTPETEL TV ATOGTOAN
IR onpdtov. T'a mv anootodf] Tov IR onudtov ypnoponoteitot éva IR led, to omoio
omv dvodo cuvdéetanr pe 3V tpoeodocio and to Raspberry evéd m kdbodog tov
ovvdéetar pe tov ekmound evog BC 547 npn transistor tov omoiov n Bdon cuvdéeta,
ue v mopepuPoin ko pag avriotaong 220 Ohm, pe to GPIO 22 yia ta dedopéva,
EV 0 OLAAEKTNG ovvdéetonr otn yeloon. I[lopokdrw, Oivetar oynpatikd
cvvdeoporoyio Toco tov IR Receiver 6co ko tov IR transmitter (IR LED) mov
TEPLYPAPNKE TOPATAV®.

Ta IR onuato amootéAovtat pe t yprHon g evroAng irsend g Bipriobnkng
LIRC kot tov ovopatog mov €yovpe dmwoel oto configuration file tov yepiotnpiov.
Yy mepintoon pog yoo mapdderypa, mov dnpovpyeiton éva configuration file pe
OVOopoL Samsung 1 €VIOAT] KOVGOAOG Yo TNV EVEPYOMOINOT 1 OMEVEPYOTOINGN TNG
ovokevng sivar irsend SEND_ONCE samsung KEY_POWER.

INo Adyovg mAnpomtag, o&iler va avoeepbel mog Otov mpoomdOnoa vo
KOTOypay® TO GO TOV YEWPLoTNpiov evag air condition pe v evtoAn irrecord g
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BpAodnkng LIRC, n dwwdwkasio dev mpoywpovce OTtmg mpiv kabmg dev Aappdvoviov
Kwowoi amd to mpdypoppo. Onwg mpoékvuye HeTd amd dOKIUEG KAl TEPALTEP® EPEVVA,
70 TPOPANUE NTOV OTL TO TEPLGGATEPO GVYYpova air condition eléyyovtol péow vog
Agyepotnpiov pe 006vn, 1 omoia delyvel OAeg Tic Tp€yovoeg pubuiceg tov AC.
Avtd to xeprotplo eivor S1POPETIKE amd £va XEPLOTHPLO TNAEOPOUCNS TO OTOio
OTEAVEL Y10 KAOE KOLUTL £Vl SOPOPETIKO OO HE TIC TANPOPOPIEG LOVO OVTOV TOL
KovumoL (yo mwapadetypa avénon g €vraong tov Nyov). Ta yepromipa tov AC
amd TNV GAAN TAEVPA OTEAVOUV OAEC TIG TANpoopies, Omwg Oepuokpacio Kot
TayOTNTO AVEULOTAPO, KAOE Qopd mov matdue Eva kovumi. Avtd copPaivel yu vo
oLyypovioTel To TAgxEpoTiplo (0mov PAémovpe T aAlayég oTig pubuicelc) pe
povada AC (6mov mpémet vo cupfodv ot ahrayég). H kataypapr Aomdv Tov KOIKOV
o€ OTH TNV TEpimTmon umopel va yivel pe ypnon g mode2 Asrtovpyiog g LIRC
BPAodNKNg mov KaTaypAPEL TOLG KMOWKOVS, Yopig va yiver m dwdwkacio wov
YPELACTNKE Y10, TO YEWPLOTAHPLO TG TAEOpaong[21]. Anuovpyeitan Aowmdv pe ypnon
™m¢ eviolg mode2 —m -d /dev/lircO>ac.conf éva raw configuration file to omnoio
enelepyolOuaoTe ot GLVEYELD, MOTE Vo Tapel TNV popen tv configuration file wov
TPOEKLITAY UE TN YPNOT TNG EVIOANG irrecord kot vo pumopei vo ypnotporombei ot

GUVEXELDL Y10 TOV YEPIGUO TNG AVTIGTOLYNG GVGKELTC.

33VPWR  S5VPWR
GPIO 2 (12C1 SDA) GPIO 14 (UART TX)
IRLED GPIO 3 (12C1 5CL) GPIO 15 (UART RX)
(IR Transmitter)
\‘\4 GPIO 4 GPIO 18
GPIO 17 GPIO 23
<
GPIO 27 GPIO 24 a
9]
GPIO 22 . GPIO 25 z
Raspberry Pi 3 °
GPIO 10 (SPIOMOSI)  Model B GPIO 8 (SPI0 CSO) L=
>
GPIO 9 (SPIO MISO) GPIO 7(SPIO CS1)

BC547 NPN
R 2200 GPIO 11 (SPI0 SCLK) 6PI0 12 TSOP
GPIO S GPIO 16 (SPI1 CSO)| (IR Receiver)
GPI06 GPIO 20 (SPI1 MOS)
GPI0 13 GPIO 21 (SPI1 SCLK)
GPIO 19 (SPI1 MISO)

GPIO 26

GND

—

v epappoyn Android, ypnowomoieitor OmT®G Kol yo. TOV ocOnTtipo
Oeppoxpaciag/vypaciog n Bipaodnkn Volley ywo to amapaitnta http requests, dpwmc

avt ™ eopd Eyovpe vo kdvoope pe POST Requests kaBag dev B€Lovie va mdpovpe
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dedopéva. amd tov Server aAld vo tov oteilovpe dedopéva dtav moTdpe KAToo
KOLUTL KOl OVAAOYQL LLE TO TL TOL GTEAVOLUE VO EKTEAECEL TNV KATOAANAN EVIOAN.
Onwg PAETOVIE AOUTOV GTOV TOPAKAT® KOJIKA, 1 KOpLo dlapopd ivor n onpovpyio
evog HashMap pe 1o 6vopo params to omoio avtiotoryei keys pe values kot otn
ovvéyela otéhveton g JSON object. Avtd gaivetan kotd ) dnpovpyio Tov request
ue to JSONObject(params) mov ypapetoaw ®¢ mapduetpoc. EmmAiéov, xotd
dnuovpyia Tov request object kabopiletar 6TL mpdKeLTON Yoo POSt request pe to
Request.Method.POST. Télog, to request mpootibeton oto request queue mov £xet

dnuovpynbet TponyovHEVMG.

HashMap<String, String> params = new HashMap<>();
params.put("button”, "volUp");

RequestQueue postqueue = Volley.newRequestQueue(this);

JsonObjectRequest postRequest = new JsonObjectRequest(Request.Method.POST, url, new
JSONObiject(params) ,
new Response.Listener<JSONODbject>() {
@Owverride
public void onResponse(JSONODbject response) {

new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {

}
H

postqueue.add(postRequest);

Otav @tdoet Aomdv 10 Request ctov Server kot pHAAIGTo 6TO GUYKEKPLULEVO
route mov divetol TOPAKAT® Kot Yoo TO omoio €xel optotel Ot B déxetan POST

Requests pe To methods=['POST'] mov déyetar o decorator @app.route d¢ TapaueTpo,
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AopPavetor o JSSON ko Oétovpe o petafAntn ion pe v tipnq mov £xel 1o key
“’button’’ Tov JSON. Avdloya Aowwdv pe TV TIUR avTn, 1 Omoio EAEYXETAL UE Lol
doun eréyyov If exteleitar Kot 1 KATAAANAN EVTOAN KOVGOAOG WE TNV YPNOTN NG
evtolg irsend g LIRC 6nog avaeépOnke kot mponyovpuévag, dote va 600l oty

GLOKELT 1| ETOVUNTN EVIOAN).

@app.route("/ir", methods = [[POST")
def ir_remote():

#receive json and save in a variable

data = request.get_json()

#get the value of the key button and save it to button variable

button = data['button']

#choose what console command to execute using if statement

if button == "power":

subprocess.call("irsend SEND_ONCE samsung KEY _POWER",
shell =  True)

elif button == "volUp™:
subprocess.call(*irsend SEND_ONCE samsung KEY_VOLUMEUP", shell =
True)

elif button =="volDown":
subprocess.call(irsend SEND_ONCE samsung KEY_VOLUMEDOWN",
shell = True)

elif button == "chUp":
subprocess.call(*irsend SEND_ONCE samsung KEY_CHANNELUP", shell
=True)

elif button == "chDown":
subprocess.call("irsend SEND_ONCE samsung KEY _CHANNELDOWN",

shell = True)
else:

print("Wrong!!!')
return "ok"
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6. 'Eleyyoc RF cvekev®v

Amo ™ dekaetio Tov 1990, n acHpuatn emkowvovio Bprke £vo SLPOPETIKO
nedio mépa amd TN YPNOT TS OTIS TNAETIKOWVWOVIES, TIC CTPATIMTIKES KO OLOLGTNIIKEG
EPAPUOYES. AVTO NTOV M YPNON EMKOWVOVING PadloGLYVOTHTOV YounAng {dvng yia
LETOPOPA dESOUEVOV OE MIKPEG amooTaoelg[22]. O Topéng TV TNAETIKOWVOVIOV TO
ypnoonoince, lodyovtag teyvoroyieg Omw¢ to Bluetooth ywo ™ petoagopd
JedOUEVOV HETOED GLOKEVAOV TTOV AmEXOLV Alya péTpa kat to WI-Fi ya v acvpuan
npocPacn oto Internet.

H oamnddoon omorovdnmote acHPUATOL GLGTAHOTOS Kpivetor Pdcel dvo
TOPAUETPOV, TNG ATOCTACNG OV UTOPEl Vo LETAPEPEL DEOUEVO KO TOV pLOUOD L
Tov omoio umopel va petodmoetl Kot v AdPet dgdopéva. Ta achppate cuotiHoT
YPNOoToovV &va gupv @doua ovyvotnteov ond 30KHz éwg 300GHz. Oco
vynAdtepn etvar 1 cuxvoTNTO TOGO pHEYOADTEPN €ivon 1 amdotaoctn Asttovpyioc. [
EMKOWMVIOL HWKPOV OTOCGTAGE®V, YPNOYLOTOOVVTOL YOUNAES GLYVOTNTES TV
pepikov KHz 1 MHz.

Onwg xkabe cvotua emkowvaviag, o cvotiuata RF éxovv évav mopmd mov
HETOOI0EL NAEKTPOUAYVNTIKA KOUOTO UE OEOOUEVO KOOIKOTOMUEVO GE VT Kot EVOV
OéKTN mov AdpPAvel avTE TOL KOUOTO KOl OVOKTO TO 0€dOUEVO. amd aUTE. XTnV
napovoa gpyacia, ypnoworomdnkav moundg kot déktng RF mov Aettovpyovv ota
433MHz. Avtéc ot HoVAdES PASIOETIKOVAOVIOG, £XOVV GTLLOVTIKA TAEOVEKTNUATO OE
oyxéomn pe GAAEG TEXVOAOYIES AMOUOKPVOUEVOL EAEYYOV,0TTMG 01 LITEPVOPECS, KaBMG dev
xPEWLETAL OTTIKY] ETOPY] LETAED TOUTOD Kot OEKT Y10 VO AEITTOVPYHGOLVV.

Abpopes PEPOVGES GLUYVOTNTEG YPNOLULOTTOOLVTAL GLUVIOMS GE EUTOPIKA
owbéoeg povadeg RF, ocvumepiloppovopévov ekeivov  otig  Propnyavikec,
EMOTNUOVIKEG KOl 10TPIKEG  padtocvyvotnteg, ommg 433,92MHz, 915MHz ko
2400MHz. H emoynq tov 433MHz peta&d ovtov tov cvyvotitov oesiieton og
ebvikovg kot debvelg kavoviopohg mov JETOLV TN YPNON PASIOGVYVOTHTOV Yio
emuotvovia. Ot ovokevéc pukpng euféretag umopodv emiong vo YpNOLUOTOIOHV
ovyvomteg 0nwg 315MHz kou 868MHz, o1 omoieg elvan d1aBéoieg ympig doeta.

210V TOUTO, TO NAEKTPOLOYVNTIKGE KOOTO TPEMEL Vo, St plopemBolv Yo Tnv
KOOIKOTOINGN 0E00UEVOV GE OVTA. YTAPYOLV TOAAEG TEXVIKEG JOUOPO®ONG KoL M

EMAOYN ™G KATAAANANG e€apTdTon amd TV epappoyn Kot Tig omaitnoels. Ot povadeg
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RF mov ypnoomombnkav oty moapodoa epyacic, YPNOUYLOTOOVLY TNV TEYVIKN
dapopemwong OOK(On-off keying). H OOK egivaw n oamhovotepn poper ng
ASK(Amplitude-shift keying) dwapdpemong kot ypnolponoleitar ToAd Guyve o€
EPUPLOYEG OTOUOKPVGIEVOL EAEYYXOL AOY® TNG AMAOTNTOG KOL TOV YOUNAOD KOGTOVG
vAomoinong. XTov 0£KTN, To oNuo arodtapopemvetol pe v dwa teyvikny (OOK) ko
TaL OedopEVA EEAyoVTOL Amd TO PEPOV KOO

"o v viomoinon tov eléyyov tov RF cvokevdv ypnoyomoteiton to rpi-rf
[23]package mov Paciletar oty rc_switch library, n onoia apyikd dnuovpyndnke yuo
tov amopoakpuopévo éleyyo RC (Radio Controlled) cuokevmv péow Arduino. Apyud.
Aowmdv, yiverar gykatdotacn tov rpi-rf oto Raspberry kot ypnowomotovvior to
scripts receive.py kot send.py to omoio. ¥pnOIUOTOIOVTIONG CLVOPTAGELS TOV IpPi-rf
package, pag Ponbodv va katayplyouvpe Kol 6T GUVEXELD VO GTEIMOVLE, HECH TOL
Raspberry mAéov, toug kmdikovg tov yeipiotnpiov g RF cvokevng[24]. e eninedo
hardware, 6nmg avapépbnke Tponyovpuévog ypnoporotovvtor évag RF Receiver kot
évac RF Transmitter onudtov RF 433MHz. O RF Receiver cuvdéetar oto GPIO 27
HE TN XPNON €VOG €K T®V OVO OKPOSEKTMOV OV APOPOLV TN UETUPOPA OEOOUEVDV,
Tpoodoteital and v Topoyn SV tov Raspberry kot cuvdéeton kor otn yeioon. H
oLVoEGLOLOYia TOGO Yo TOV TouTo OG0 Kat Yo Tov 0éktn RF @aivetan avoivticd Kot

OTO TTOPOUKAT® CYNUATIKO.

3.3VPWR S5VPWR

GPIO 2 (12C1 SDA) GPIO 14 (UART TX)

GPIO 3 (12C1 SCL) GPIO 15 (UART RX)

GPIO 4 GPIO 18]

PIO 17 GPIO 23|

RF

Transmitter —1GPI0 27 GPIO 24 RF Receiver

GPIO 22 | GPIO 25|
Raspberry Pi 3 VCC DATAL DATA2 GND

DATA VCC GND

GPIO 10 (SPOMOS)  Model B GPIO 8 (SPI0 CSO)

GPIO 9 (SPIO MISO) GPIO 7(SPIO CS1)

GPIO 11 (SPIO SCLK) GPIO 12|

GPIO 5 GPIO 16 (SPI1 CSO)

GPIO 6 GPIO 20 (SPI1 MOSI)|

GPIO 13 GPIO 21 (SPI1 SCLK))
GPIO 19 (SPI1 MISO)

GPIO 26
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Tpéyovpe tdpa to SCript receive.py mov divetar TapaKAT® Kol TO 07010, UE TN
ypron ocvvaptioemv g khaong RFDevice tov module rpi_rf kaBdg kot tov argparse
module ¢ Python, pog BonOdetr otn Myn tov RF onudtov kot oty e€aymyn and
aUTE TOV OTOPUiTNTOV KOSIKOV Yo TNV AELTOVPYID TOL GCULOTHUOTOS MOG O

yepromplo RF cuokevmv.

import argparse
import signal
import sys
import time

import logging

#import RFDevice class from rpi_rf module

from rpi_rf import RFDevice

rfdevice = None

# pylint: disable=unused-argument
def exithandler(signal, frame):
rfdevice.cleanup()

sys.exit(0)

#create log structure
logging.basicConfig(level=logging.INFO, datefmt="%Y -%m-%d %H:%M:%S',

format="%(asctime)-15s - [%(levelname)s] %(module)s: %(message)s', )

#use argpase python module to initialize parser and set gpio from which it takes the data
parser = argparse.ArgumentParser(description='"Receives a decimal code via a 433/315MHz
GPIO device’)
parser.add_argument(’-g', dest="gpio’, type=int, default=27,

help="GPIO pin (Default: 27)")
args = parser.parse_args()
#using fuctions from RFDevice class and the parser to enable signal detection from the set
#GPIO
signal.signal(signal . SIGINT, exithandler)
rfdevice = RFDevice(args.gpio)
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rfdevice.enable_rx()
timestamp = None
logging.info("'Listening for codes on GPIO " + str(args.gpio))
#Use infinite loop to receive and present rf signal characteristics
while True:
if rfdevice.rx_code_timestamp != timestamp:
timestamp = rfdevice.rx_code_timestamp
logging.info(str(rfdevice.rx_code) +
" [pulselength " + str(rfdevice.rx_pulselength) +
", protocol " + str(rfdevice.rx_proto) + "1")
time.sleep(0.01)
rfdevice.cleanup()

[Matque Aowmdv, otV TPOKEWEVN mepintmwon ta kovpmd on kot Off Tov
mAgyepotpiov g acvpurotns npilag twv omoiwv ) Aesttovpyia Béhovpe va
avamoapayovpe. Eppavifetor 1018 OMmG QOiveTol TopaKat® o kmowog, uali pe to
KOG KOUATOG KOl TO TPMTOKOAAO TOL GNUOTOG OV oTEAVEL TO KBe Kovumi. Ommg
BAémovpe, Kamoteg TES dev Tauptdlovv pe T dAdes Kupiog Aoy Bopvfov, omdte

KOTOYPAPOLLE TIG TIHEG TOL EREAVIiOoVTaL TIG TEPIOCOTEPES POPEC.

¥t ocvvéyelo ovvdéovpe tov RF Transmitter oty mapoyn 5v tov Raspberry, ot

velwon kot yuo o dedopéva oto GPIO 17. Xpnoyomotdvtag Aomdv Toug KmdKohs
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KOl TO. LIOAOWMA YOPOKTNPLOTIKE TV onudtov RF mov xotaypdyoue pe tmv
TOPATAVe SlodIKacio. omd TOV OEKTI, T0 OTEAVOLUE YPNOLUOTOIdVTOC To Send.py
onwg paivetan Topokdto. To send.py script eivol mapdpolo og dourn, dniadr yiveto
TpoPavmg yprion téco tov argparse module g Python 6co kot cuvaptoeny g
KAdonc RFDevice tov module rpi_rf | 6pumg avti ™ @opd ypnNoIULOTOIOVVTaL
ovvaptnoel; mov Ponbodv otV  AMOCTOA] TV SAPOP®Y  TOPAUETPOV  TOV

KOTOYEYPOUUEVOD CTULATOG.

Ymv epappoyn Android, ypnowomolodpe Onwg kar otov éleyyxo tov IR
ovokevdv ™ Piprodnkn Volley yio v omootod) tov POST Requests dote va.
gvepyomomBet M va amevepyomomBel m eleyyouevn pecw RF ocvokevn, oty
nepintwon pog o mpilo, avaioyo pe TO KOvumi mov motder o YPNOTNG NG

EQAPHOYNG.

HashMap<String, String> params = new HashMap<>();
params.put(“state”, "1");

RequestQueue postqueuel = Volley.newRequestQueue(this);

JsonObjectRequest postRequestl = new JsonObjectRequest(Request.Method.POST, url, new
JSONObiject(params) ,
new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONODbject response) {

}

new Response.ErrorListener() {
@Override

public void onErrorResponse(VolleyError error) {

}
H
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postqueuel.add(postRequestl);

Kot otov server, émwg kot yuo ti¢ IR ovokevéc Aaupdvetor to apyeio JSSON
Ko Oétovpe o petaPinty ion pe v T tov key “state” tov JSSON. H udvn
dapopd ivor 6Tt €6 M TN TOV Key petatpémetol o axépaio mpiv v 0Ecovpe iom
pe ™ HETOPANTA. XN ovVEXEWD, ovAAoyo pe TNV T TG UETAPANTNAG eKTEAEITOL M)
aVAAOYT EVIOAT] KOVOOAUC MOTE pe TN ypron Tov send.py vo otakei to embountd RF

oMU

@app.route("/rf", methods = ['[POST1)
def rf_remote():
#receive json and save in a variable
data = request.get_json()
#get the value of key state turn it to integer anve to choice variable
choice = int(data['state'])
#choose what console command to execute using if statement
if choice ==1:
subprocess.call("python3 send.py -p 182 -t 1 21811", shell = True)
print ("Socket on")
elif choice ==0:
subprocess.call("python3 send.py -p 182 -t 1 21820", shell = True)
print ("Socket off")
else:
print("Wrong!!!')

return "ok"

7. AvcOntnpoc kivnenc

IMa v mtapakorovdnon and Tov ypnot ™¢ vmapéng kivinong péca oto omitt
vy AOyoug ac@oAeiog, Otav ekeivog Ppioketol Hokpld yPMGLOTOIEITOL O EMIMEDO
hardware évag PIR (Passive Infrared) Sensor[25]. O aicOntipag awtdg amoteAeiton

amd TUPONAEKTPIKO LVAIKO, TO omoio umopel vo aviyvevoel vépvdpn axtivoBordo.
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Yvykekpyéva, o PIR awoOntipog amoteleiton amd Ov0 TUAUATO TLUPONAEKTPIKOV
vAKov. Otav Aowdv 0 aicOnTpog eivar adpavig Kot To. OLO TUAUATO AVLVEDOVY TNV
1o mrosota IR. Otav dpwmg éva (eotd cmUa, OTMG Yo TapAdEly o Evag avOpwmog,
O1éABeL uTPocTd amd TOV eONTAPa, aPYIKA AAANAETIOPA e TO TPDTO TURHe Tov PIR
acOnTpa Ko awtd dNpovpYel OETIKN SLOPOPE SLVAUIKOD OVAUEGH GTO VO TUNUOTO
ToV ooOntpa. X1 ovvéyewn, Otov To (€0TO COUN EYKATOAEITEL TNV TEPLOYN
aviyvevong ovuPaivel to avtictpopo, OMAad” Onpovpyeital apvnTIK Spopd
duvapkol avdpeso oto dvo TUAHOTO TOV cusOnTipa. Avtdg o TOAUOG TOL
KaToypageToL amotedel TV £vOEIEn aviyvevong kivinong amd tov aucOntnpa.

O IR aweOntpog eivar péca oe epUNTIKG GPPAYIGUEVO LETOAAIKO doyElo Yo
™ Pertioon g Bwpdkiong amd tov 06pvPo, v Beppokpacio Kot TV vypAcia.
Yrdpyet éva mopdbvpo, KOTAGKEVAGUEVO Ad VAMKO 7OV EMTPENEL TN OLEAELOT TNG
vépLOpNG aktvoPoriag (cvvnBmg emuoAvppévo TLPITIO), TOL TPOGTATEVEL TO
acOnmpro. [licw and avtd To mapdbuvpo Ppickovtat ot dvo acOnTpEC.

Ye eminedo software, o ypnotng oéyetar otnv Android ocvokevr] Tov
gdomoinon o6tav aviyvevtel kivnon evod &gl T duvotdTTa EMAEYOVTAG TO TETAPTO
KOl TEAELTOIO0 KOLUM 6TV KEVIPIKN 000vn TG papuoyng pe titho Security vo
petapepbel o KotdAANAN 006V dote va evnuepwBel Yoo to TOGEC QOPES O
aoOntpog Katéypaye kivion v televtaio, yo mapaderypa, 1 dpa. Apyikd Aouov,
Om®MG QOiveTOl Kol OTO TOPOKAT® oyedldypappa, cvvoéetar o PIR  aioOnpog

Kivnong omv SV mopoyn tov Raspberry, ot yeiwon kot yio v emkowvmvia 6to
GPIO 26.

3.3VPWR 5VPWR

GPIO 2 (12C1 SDA) GPIO 14 (UARTTX)
GPIO 3 (12C1 SCL) GPIO 15 (UARTRX)
GPIO 4 GPIO 18

GPIO 17 GPIO 23
PIR

Motion sensor

GPI0 22 . GPIO 25
Raspberry Pi 3
GPIO 10 (SPIO MOS! GPIO 8 (SPI0 CSO
GND DATA VCC ( ) Model B ( )

GPIO 27 GPIO 24|

GPIO 9 (SPIO MISO) GPIO 7(SP10CS1)

GPIO 11 (SPIO SCLK) GPIO 12
GPIO S5 GPIO 16 (SPI1 CS0)
GPIO 6 GPIO 20 (SPI1 MOSI)
GPIO 13 GPIO 21 (SPI1 SCLK)

GPIO 19 (SPI1 MISO)

GPIO 26

GND

26



[Ipéner Aowmdv, va vmapyel n OSLVOVOTNTO OTOGTOANG EVNUEPMONG GTOV
YPNOTN OTOV aviyveLTEL Kivnom, aAAd kol vo pmopel o xpnots vo nabet to mdoeg
QOpES aviyvedtnke kivnon and Tov astntipa o€ KAmoo YPovikd ddotnua. Avtd
npoimobétel, ektdOg amd to Kopupdtt tov Server mov eéumnpetel ta http requests va.
VILAPYEL KO £VOL TPOYPOULO TTOV VO TPEXEL TOPAAANAQ KOl GUVEYOUEVA OO TN GTIYUN
nmov yivetor ekkivnon tov Server. Avtd 1o mpoOypoupa, Olayepiletor 1600 TNV
OTOGTOAN E00TOMGEMV OTAV TKOVOTOIOVVTOL KATOL0 KPLTHPLOL KoL KOTAYPAPEL Y10, TO
emBLUNTO YPOVIKO S1AGTNUO TO TOGEC POPES aviyveDOnke kivnon amd tov cucsOntpa.

Ytov Server Aoutdv, ywo. vo TpEEEL TO TPOYPOAUUN aVTO TOL avapEPONKe
nopandve dnuovpyndnke éva véo thread ywa v function mov Oa tpéyel TapdAinia
ue to routing[26]. H cvykekpévn function, Bpicketar avt v @opd Kdtw omd tov
decorator @app.before_first_request[27] dote vo Tpéxel 0 KOOIKOG TOL TEPLEYETAL GE
aVTOV LE TNV EKKIVON TOL Server yopic v avaykn va yivel tpmto Kémowo request

amd ToV YpPNoTN.

@app.before_first_request
def motion():
def motion_counter():

#counter2 variable marked as global so it can be used in the routing
global counter2
pir_sensor = 26
#set the period we keep the count of detected movements
now = datetime.datetime.now()
tdelta = datetime.timedelta(minutes=5)

wdif = now + tdelta

GPI10.setmode(GPIO.BCM)

GPI10O.setup(pir_sensor, GPIO.IN)
#initialize the variables
current_state = 0

counter =0

counter2 =0

#infinite loop
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while True:
#update now variable everytime
now = datetime.datetime.now()
#check sensor state
current_state = GPIO.input(pir_sensor)
#if time is past the set period update the variables
if now >= wdif:
wdif = now + tdelta
counter2 =0
# if movement is detected update the counter variables
if current_state == 1:
print("GPIO pin %s is %s" % (pir_sensor, current_state))
counter +=1
counter2 +=1
time.sleep(1)
#if movement detected for five times in the set period send
#notification
if counter == 5:
subprocess.call("python3 notification.py"”, shell =
True)

counter=0

Thread(target=motion_counter).start()

Ye avtdv Tov KOSIKa, apykd pe v ypnon tov datetime module [28]kabopiletar To
YPOVIKO S1AGTNHO Y10 TO 07010 0 ¥pNoTNg Ba evnuepmvetal TOGES POPEG aviyveLOnke
kivnon. T Adyovg mov a@opobv TOV €AEYY0 NG OMGOTNG AEtovpyiag TOL
TPOYPAUIOTOS TO XPOoVIKO ddotnio opicTnKe ote TEVIE AENTH, GAAD TOAD €VKOAQ
umopel va ahAGEEL, Yo TOPASELYLO, OE L0 MPO TEPVAOVTAG MG TopaueTpo hours=1
avti yo minutes=5 otnv timedelta. v cvvéyeia ypnoponotovvtal dvo counters, o
évag MoTE Vo 0TAAEL €100T0INGCT GTOV YPNOTN OToTE aviyveLOel mévte Popic kivnon
amd Tov acOnTpa Kot 0 deVTEPOG Yo Vo amapplOuel TG opég mov 0 asOnTpog
aviyvevoe kivnon péca oto ypovikod dtdotnua mov £xel kabopiotel. H gdomoinon dev
OTEAVETOL LLE TO OV aviyveLOEel Lo opd Kivnon amd tov ousOntinpa oAAd OTav aVTO

yiver mévte opés, KaBdg avtoi ot acOntipeg ivar ToAd gvaicOntot kot TOAAES POpEC
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umopel yioo mopdderypo vo Bewproovv kivnon v oAloyn QOTICHOD GE KOTOL0
avtikeipevo mov Ppioketon otnv euférerd tovg. Omdte, ypnoyomoleitar avtdg o
aplBpdc mote 6tav otalel 1 €100TOINGCT GTOV YPNOTN LIAPYEL HVTOS TOAVOTNTA VO
VILAPYEL AVETBOUNTN Kivnon péco o6to omitt Kot dgv givol amdd éva AaBog Ady® g
evacnoiog Tov acOnTHpa.

Amo v mhevpd g epapuoyng Android topa, énpene vo Ppebei Evag TpoOmOg
MOTE 0 YPNOTNG VO EVILEPDOVETAL Y10 TO YEYOVOS OTL aviyvevdnke kivnon 6to omitt pe
uovn mpovmdheon va givar cuvdedepévog ato internet kot yopig va yperdletar va €xet
avorytn v epapuoyn. H Abon frav ta push notifications to oroia otnv mepintmon
tov Android viomotovvtar péow tov Firebase Cloud Messaging (FCM), mov givor o
VINPEGIO 6TV OToia. GTEAVETOL OO TOV Server n ewonoinom, v onoio Aapupdvet o
xPNoTNG Lo ouvdebei oto internet. H mpooBnkm tov FCM oty epappoyn, yivetal
ue mpoonkn tev katdAiniov dependencies oto build.gradle g epappoyng kot
dnuovpyia pog véag KAAoNS, mov givol opiopévn og Service kat 6yt g activity oto
manifest ¢ epappoync kot kavel extend tnv FirebaseMessagingService[29]. Xe avt
™mv KAdomn yivetor override n onNewToken, n onoio kadeitar 6tav odialel To token
™G EPAPLOYNG, ONAASN TO AVOYVOPIOTIKO TNG GLCKELTG AtO TOV SErver, cuvilwmg yio
AOYoLg oL apopovv TNV acedreta. Emmiéov, yiveton override n onMessageReceived
mov O0éyetal MV €womoinon omd Tov Server kol €odyel To 0E00UEVA TNG WG
napapétpovg oty uébodo sendNotification. Ztnv sendNotification, dnuovpyeiton
éva pending intent ®ote va kaboprotel TL Oa yivel 6tav o ypRoTNG TOTNCEL TAVED GTNHV
gldomoinon, dnuovpyeiton o notification manager dote va gupaviotel N evnuépmon
otov ypniot kot téhog vrapyel kar o Notification Builder o omoioc xabopilel tig
Sapopeg TapapETPOVS, OM®G TITAO Kot €1KOVIOl0, TNG EVNUEPWONG 7oV TEAMKE Oa

EUQAVIOTEL.

NotificationCompat.Builder notificationBuilder = new NotificationCompat.Builder(this,
CHANNEL_ID)

.setSmalllcon(R.mipmap.ic_launcher)

.setContentTitle("Notification™)

.setContentText(messageBody)

setTicker("Alert!")

.setAutoCancel(true)

.setDefaults(Notification.DEFAULT_SOUND)
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.setContentintent(pendingintent)
setPriority(NotificationCompat.PRIORITY_DEFAULT);

A7d v Koveola Tov project mov £xet dnuovpynOei oto Firebase yio v epappoyn

Bpickovue to server key to onoio ypnoyomoteiton pali pe to token oto python script

notification.py mov ypnoiponotleitor omd TOV SErver pag OOTE Vo OTOCTOAEL M

gldomoinon ot gpappoyn. H amootol tov eidomomocmv uéom tov notification.py

script Ommg OiveTal KoL OTOV TOPOKATO KMOIKO VAOTOIEITOL UE TN YPNoT TOV

pyfcm[30], evoc python client yio. to FCM.

from pyfcm import FCMNotification

push_service = FCMNotification(api_key="AAAAnFeEzk0:APA91bFS9Rhuzgb_fuk4o-
T3iIW2TsYxCJ5S045Wvnd3vSFjS00Z_el21bcNAGS............ ")

# The api-key can be gotten from: https://console.firebase.google.com/project/<project-

name>/settings/cloudmessaging

registration_id = "e5BWk69Lw_M4:APA91bEIVEBg-yOChNmMIMTChG6rf4A0A-
3HtOMRRDBEcJfeljWwbIJMvyTsmYmCmSFOEsg............. "

message_title = "Home security warning!"

message_body = "Sensors detected movement inside the house™

result = push_service.notify_single_device(registration_id=registration_id,

message_title=message_title, message_body=message_body)

print (result)

Téhog, 0 YPNOTNG EVNUEPDVETAL YO TIC QOPEC OV €xel evepyomombBel o

ateOnThipag o kabopiouévo ypovikd drdotnua OTaV ETICKETTETAL TO SECUrity activity,

ue tn xpnon http requests mpog tov server kot cvykekpipéva, GET requests, onmg kot

oV mepintoon tov actnmpov Beppokpaciog kot vypacioc. To avtictolyo Aowdv

route ypnowponotel To KotdAANAo counter amd ™ GUVAPTNON TOL TPEYEL TOPAAANAL

LE TO routing Ko emoTPEPEL e TN HOPPN JSON TV mANpogopia dtav {ntnbel and tov

ypnot. EmmAéov, o ypnotng umopei va avavemost to dedopéva pe Swipe Down

Yopig va xpealetar va @OyeL omd to activity.
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@app.route("/security”, methods = ['GET'])
def sensor_counter():

return jsonify({"alarms":counter2})

8. Amouakpovosuévn npocBoocn

Oleg Aowmdv o1 mopamdve Aetovpyiec MOV TPOCPEPEL O SErVer, givat
TpooPaoipeg pe ™ ypion g epappoync Android étav 1660 0 Kivitd THAEP®VO 6TO
omoio €O EYKOTESTNUEV 1| EPapuoyn 000 kat To Raspberry eivar cuvdedepéva oto
010 Tomikd diktvo dNAadn oto dto router. Opwe, yio vo WAGLE Y10 ATOUOKPVLGUEVO
éleyyo Ba mpémel o1 Aettovpyieg avtég va gival mpoosPloipes HEC® TNG EQAPLOYNG
Android om6 omovdnmote ki av cvvdebel o ypnotng oto internet. Kdrtt tétoto
npovmobétel o server va eivor mpooPaoipog amd to dadikTvo, vo gaiveTon dNAadT
mio® omd To router tov TomKov SIKTVOL GTO OTOI0 Elval GLVOEdEUEVOC.

Avto yiveton pe to port forwarding, to omoio evepyomoteitan ot pvOpicelg
Tov router kot opiletar éva povadikd port, to omoio poli pe m dnuoocwa IP pe v
omoia to router givor cuvoedenEVO 6To dladiKTvo, divel TV duvatdTNTe TPOGPAUCTC
otov Server mov eivar ovvdedepévog pe pa. tomkny IP pe to router[31],[32].
Yvykexpyéva, and tig pubuicelg port forwarding Tov router €ywe avtistoiynon tov
port 80, mov givar  mpokabopiopévn BVpa pécw g omoiag £vag Web server akovet
requests kot otéAvel responses mpdc to diktvo, pe o port 5000 mov givar n OOpa pécw
™m¢ omoiag eivar TpooPdoipog 0 Flask server oto tomikd diktvo.

Axopo kot peETd omd  ovTO, VRAPYEL TEPIMTOON VA PNV VRAPYEL
ATOLAKPLGUEVT TPOGPacn otov Server kabamg ot ISPS cuvnBwg mapéyovv mpdsPaon
puéom DHCP | 10 omoio €xel og amotéhespo n dnuocia IP tov diktvov pog va aAralet
Vo, KATO10 YPOVIKO SlAGTNUO. & TOAAEG TEPWTAOGES HdAoTa, 1 dnuocwa IP tov

TOMKOV O1KTVOV aAAALEL KABE Qopd oL YyiveTon emavekkivnomn tov router. M Avon
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o€ avtd Bo pmopovoe va Nrav va (el and tov ISP va pog amodobei otatikn IP,
OUmG KATL TETO10 €ivor akpPo Kot TapEyeTor cVVNOME 6TO TANIGIO ETOYYEAUATIKDV
TPOYPOUUATOV TOV TApOX®V KATL ToL avePalel mepattép® T0 KOGTOG Kol KAVEL TO
OUGTNUO TNG TOPOVCAS €PYACIOG AYOTEPO TPOGPACIUO GTOVG OIKIKOVS YPNOTES
o0ToVG omoiovg Korag amevBvvetal. ‘Etolr odnyovuaocte oto 6tL Aon 6e avtd TO
npoPAnua eivon n yprion wog vanpesiog Dynamic DNS(Domain Name System), n
omoia aveEdptnta and T1g adhayéc g dnuootag IP kabiotd to diktvo mposPfacio
uéow evog otabepov domain name[33],[34]. Avalvtikotepa, yivetar eyypoen o€ Lo
and TG etoupiec, omwc n No-IP, mov mapéyovv téroteg vanpeoieg kol emALystal Eva
hostname. Xt ovvéyeln, eykabiotatar oto Raspberry o Dynamic Update Client
(DUC) tov No-IP[35], mov eivon pia. e@appoyn n omoio EAEYYEL KATA OOGTHLLOTO TV
devBvvon IP kot av det 6TL ovtn £xel aAldEel evnuepmvel Tov Tapoyo DDNS mwaote va
yivel avtiotoiynon g véag IP dievbuvong e 1o emieypévo amd gpdg domain name.
H eykatdotaon tov update client, yiveton apywcd pe tn dnuovpyio €vog véov
directory kot 1o katéfacpa ot cuvEyEla Tov KatdAiniov software pe tic mapokdTm

EVTOAEC.

uwy
[~

MertaBaivoope otn cuvéyela oto directory mov dnuovpyndnke kat ykobioToOUE TO
Aoyiopkd pe v ypnon g evroAng sudo make install. Téhoc, yivetar login otov no-
ip Aoyoplacpd Kot yivetal EKKivnom TG LINPEGIOG HE TN ¥PNOT TG EVTOANG sudo
{usr/local/bin/noip2. Mmopei va yiver kou emPePaioon Tov 0Tl TPEXEL KOVOVIKA 1)
vnpeoia pe v evroAn sudo noip2 -S.

A&ilel va onuewmbei 611 1 dovield mov yiveton amd tov update client wov
eykataotdOnke oto Raspberry, dniadn n evnuépmon tov mapdyov Dynamic DNS yia
™V oAAayn g onpoctog IP tov diktdov pog, pmopet va yivel kot péco tov router tov
JIKTVOV. XvyKekpéva, ToALA router vroompilovv Tig vanpesieg DDNS kot divouv
v dvvoTdTTa, 0OV O YPNOTNG CLUTANPMOCEL UL POPUOL LE TIG TOPAUETPOVS TNG
DDNS vmnpeoiag, 6mowg o kmdwkds, 10 6vopa ypnotn kot to hostname mov €xet

eMAEYEL, VO EVIILEPDOVOLV TOV TAPOYO TNG VINPESIOG Yo TV oAhayn G dehBvvong
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IP. Avt) n dvvatdtnto Tov router dev ypnowomombnke oV TAPOLCH EPYACIa,
kabmg to KdéOe router avdioyo HE TOV KOTOOKELOGTY] TOV Kol TNV £KOOGY TOV
Aoyioptkov Tov vrootnpilel drapopetikovg mapdyovg DDNS. T tov Adyo awto,
npotiuniOnke N eykatdotacn tov update client oto Raspberry Pi, dote to suotpa va

elvar aveaptnto amd 1o router Tov S1KTLOVL.

9. Younepacuota,

H mapodoo dmlopotikny elye ®g o1d)0 TNV LAOTOINGCY €VOG GUGTNUATOG
QTOUOKPVGUEVOL EAEYYOV OTITION PE TN ¥pnon oG eeoppoyng Android. Avtd to
ocvotnuo £xel og Paon tov évav Server mov Tpéyel oe Raspberry Pi, o omoiog
YPNOUOTOIEITOL Y10l TOV YEPIGUO TOV MNAEKTPIKOV Kol NAEKTPOVIKOV GLGKELAV,
KaBMOG KOl Yoo TNV EVNUEP®ON TOL XPNOTN TNG EPAPUOYNG CYETIKA UE TIG CLVONKEG
TOV EMKPATOVV GTO OTLTL LE TN YPNON TOV KOTAAANA®V cisONTpwV.

Apykd, éywve meptypogn Tov SErver o omoiog tpéxetl oe évo Raspberry Pi kot
vAomoteitan pe t xpnon tov Flask, evog Micro web framework tng Python to omoio
emAEyxOnke Loym tov 011 o€ avtibeon pue aiia web framework, 6rwg yo Topdaderypa
10 django, dev Ntav amd TV apyn PoPTOUEVO L OAEC TS PiAoONKe Ko Ta. epyareio
OV YPNOUEVOVY otV Onuovpyior pag web app, aAld dev Oa siyav xopio
YPNOOTNTO. TNV Onpovpyic tov Server ywoo to mopdv ocvotnuo. O server
ypnowwonolel ta GPIO tov Raspberry yw v emikowvovia pe tovg mopmois, Toug
OEKTEG KOl TOVG oUGONTAPES TOL YPNGUYLOTOLOVVTOL Y10 TOV EAEYXO TMV GLGKELMV KOl
TNV EVILEPOGT] TOV XPNOTN HECH TNG EPOPLOYNG.

Yy ovvéyela, yve Teptypapn g epapuoyng Android, n onoio oty apyiky
g 006vn divel v dvvatdTTa GTOV ¥PNOTN Vo EMALEEL KOTTOLN O TIG AEITOVPYIES
0V cvotuatog. Ot Aettovpyleg avtég etvan  evnuépwon yoo v Beppokpacio Ko
NV VYpacio. GTOV YOPO TOL OmiToV, 0 YePopds IR cvokevdv, o yepopog RF

OLOKEVMOV KOl 1) EVIUEPMOGCT TOV AV OVLXVEVONKE Kivnon 6TOV YMPO TOV CGTITIOL oo
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tov avtiototyo awcOntipa. EmmAéov, kaBe popd mov aviyvevbel 5 popéc kivnon amnd
TOV a1oONTAPO ATOCTEAETOL GTOV YPNOTN E00TOINGT UE HOVI TpovTdheon va elval
ovvdedepévog oto Internet, ympic onAadn va ypeldletar vo. €Yl OVOIKTH TNV
EQAPUOYT.

Axolob0mGg, TEPYPAPNKE OVOAVTIKA 1) VAOTOINGT TWV TECCAPMOV AEITOLPYUDY
TOV GLOTNUOTOC TOGO G€ EMimedo Server 0co kol GE EMIMESO  EPAPUOYNG.
Yuykekpéva, avaivdnke n viomoinon tov REST APl otov server mcte vo
Swayepiletanr katdAinio ta http requests mov déyeton Katd mepimtwon amd TNV
epapuoyn, n omoia ypnowomotei v Piprodnkn Volley tov Android yw v
amocTOA TV emtBountdv requests. Emumiéov, otov server ompovpyeitol £vo akopa
thread mov tpéyel mapdriinia pe to routing mov ypnowpomoteiton yio to REST AP,
KaBmg ypelaleTar va EAEYYETOL GUVEXDG N KATAGTOGCT TOL cucOnTpa Kivnong dote va
otoiel womoinom oTov ypNotn av ypelcTtel OAAG Kot va LEhpPYEL 1 dLVATOTNTO
EVNLEPMOTG TOL Y10L TO TOGES POPES TIS TEAEVTALES MPEG ExEL aviyveLBel kivnon).

Téhog, Yo va elvar mpocoPaocipeg and maviov ot Asttovpyieg Tov SErver pécm
™me epappoyng Android, yivetar Port forwarding oto router dote ta request mov
épyovral ya Tov server oty IP poag va mpowBovvtar oe avtdév. Enedn opmg n IP tov
router pag, ovolacTikd dnAadn n devbvven pag oto internet, petafdietor cvveydg
Aoy® ¢ ypnong DCHP and toug ISPS yuo tnv anddoon dievbivoemy, 0d1nyovpHaoTe
Kot oty xpnon tov vanpeoidv Dynamic DNS. Me tic vanpecieg avtég eivor dvvarn
N npdcPacn ctov Server and mavtov, aveEdpnra and Tig aArayég oty IP dievBuvon

TOV router, pe ) xpromn evog cuykekpipévov domain Nname mov KaToYVPMVOLLLE.

10. HapapTnuo

A. K®dwog server o Python (Flask framework)

from flask import Flask, render_template, jsonify, request
import subprocess

import re

import RPi.GP1O as GP1O
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import datetime
import time
import dht11
#import motion

from threading import Thread

app = Flask(__name_ )

@app.before_first_request
def motion():
def motion_counter():

#counter2 variable marked as global so it can be used in the routing
global counter2
pir_sensor = 26
#set the period we keep the count of detected movements
now = datetime.datetime.now()
tdelta = datetime.timedelta(minutes=5)

wdif = now + tdelta

GPI10.setmode(GP10.BCM)

GPIO.setup(pir_sensor, GPIO.IN)
#initialize the variables
current_state =0
counter =0
counter2 =0
#infinite loop
while True:
#update now variable everytime
now = datetime.datetime.now()
#check sensor state
current_state = GP10.input(pir_sensor)
#if time is past the set period update the variables
if now >= wdif:
wdif = now + tdelta
counter2 =0
# if movement is detected update the counter variables
if current_state == 1.

print("GPIO pin %s is %s" % (pir_sensor, current_state))
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counter +=1

counter2 +=1

time.sleep(1)

#if movement detected for five times in the set period send

notification

if counter ==5:
subprocess.call("python3 notification.py", shell = True)
counter =0

Thread(target=motion_counter).start()

@app.route("/sensors™, methods = ['GET'])
def get_mes():
# initialize GPIO
GPI10.setwarnings(False)
GPI10.setmode(GP10.BCM)
# set the GPIO used for data
instance = dht11.DHT11(pin=13)
# get sensor data
result = instance.read()
# use variables to get temperature and humidity data seperately
therm = result.temperature
hum = result.humidity
# return json with sensor data

return jsonify({"temperature™: therm,"humidity":hum})

@app.route("/ir", methods = ['POST1)
def ir_remote():
#receive json and save in a variable
data = request.get_json()
#get the value of the key button and save it to button variable
button = data['button’]
#choose what console command to execute using if statement
if button == "power":
subprocess.call(*irsend SEND_ONCE samsung KEY_POWER", shell = True)
elif button =="volUp":
subprocess.call("irsend SEND_ONCE samsung KEY_VOLUMEUP", shell = True)
elif button == "volDown":
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subprocess.call("irsend SEND_ONCE samsung KEY_VOLUMEDOWN", shell =
True)
elif button == "chUp":
subprocess.call(irsend SEND_ONCE samsung KEY_CHANNELUP", shell = True)
elif button == "chDown":
subprocess.call(irsend SEND_ONCE samsung KEY_CHANNELDOWN", shell =

True)
else:

print("Wrong!!!")
return "ok

@app.route("/rf", methods = [[POST1)
def rf_remote():
#receive json and save in a variable
data = request.get_json()
#get the value of key state turn it to integer anve to choice variable
choice = int(data['state"])
#choose what console command to execute using if statement
if choice == 1:
subprocess.call("python3 send.py -p 182 -t 1 21811", shell = True)
print ("Socket on™)
elif choice == 0:
subprocess.call("python3 send.py -p 182 -t 1 21820", shell = True)
print ("Socket off")
else:
print("Wrong!!!")

return "ok"

@app.route("/security"”, methods = ['GET"])
def sensor_counter():

return jsonify({"alarms":counter2})

if _name_ =="_ main_ "™

app.run(host='0.0.0.0", debug=True)
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B.K®dwkag epappoyig Android
i. Kddwkag Java kevrpuig 006vng g epappoyns

import android.content.Intent;

import android.support.annotation.NonNull;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.util.Log;

import android.view.View;

import android.widget.Button;

import android.widget. TextView;

import android.widget. Toast;

import com.android.volley.Request;

import com.android.volley.RequestQueue;

import com.android.volley.Response;

import com.android.volley.VolleyError;

import com.android.volley.toolbox.JsonObjectRequest;
import com.android.volley.toolbox.Volley;

import com.google.android.gms.tasks.OnCompleteL.istener;
import com.google.android.gms.tasks.Task;

import com.google.firebase.iid.Firebaselnstanceld,;

import com.google.firebase.iid.InstanceldResult;

import org.json.JSONEXxception;
import org.json.JSONObject;

import java.util. HashMap;

import java.util.Map;

public class MainActivity extends AppCompatActivity {

private static final String TAG = "MainActivity";

@Override

protected void onCreate(Bundle savedlInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
Button Buttonl = findViewByld(R.id.first_button);
Button Button2 = findViewByld(R.id.second_button);
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Button Button3 = findViewByld(R.id.third_button);
Button Button4 = findViewByld(R.id.fourth_button);

Buttonl.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
Intent intent = new Intent(MainActivity.this, Sensors.class);

startActivity(intent);

}
b

Button2.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
Intent intent = new Intent(MainActivity.this, IRremote.class);

startActivity(intent);

}
b

Button3.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
Intent intent = new Intent(MainActivity.this, RFremote.class);

startActivity(intent);

}
b

Button4.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
Intent intent = new Intent(MainActivity.this, Security.class);

startActivity(intent);

b
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ii.LKodwkag Java g o0006vng TS  £@opuoyfis mov  agopd

Oeppoxpacioc/vypaciog

import android.support.v4.widget.SwipeRefreshLayout;
import android.support.v7.app.ActionBar;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.util.Log;

import android.widget. TextView;

import com.android.volley.Request;

import com.android.volley.RequestQueue;

import com.android.volley.Response;

import com.android.volley.VolleyError;

import com.android.volley.toolbox.JsonObjectRequest;

import com.android.volley.toolbox.Volley;

import org.json.JSONEXxception;
import org.json.JSONObiject;

TOV

aweOnTipa

public class Sensors extends AppCompatActivity implements SwipeRefreshLayout.OnRefreshListener

{

private TextView TempText, HumText;
String url ="http://192.168.43.85:5000/sensors";

private SwipeRefreshLayout sr;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _sensors);
TempText = findViewByld(R.id.textViewl);
HumText = findViewByld(R.id.textView?2);
sr = findViewByld(R.id.sr);
sr.setOnRefreshListener(this);

ActionBar actionBar = getSupportActionBar();

actionBar.setTitle("Sensors");

get_readings();
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@Override

public void onRefresh() {
get_readings();
sr.setRefreshing(false);

public void get_readings(){

RequestQueue requestqueue = Volley.newRequestQueue(this);

JsonObjectRequest objectRequest = new JsonObjectRequest(Request.Method.GET, url, null,
new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONODbject response) {
try{
Log.d("response”, response.toString()); //json response
int Temp = response.getint("temperature™);

int Humidity = response.getInt("humidity");

TempText.setText(String.valueOf(Temp)+" C");
HumText.setText(String.valueOf(Humidity)+" %");
}
catch (JSONException e){
e.printStackTrace();

}
b
new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
TempText.setText("-");
HumText.setText("-");
}
bk

objectRequest.setShouldCache(false);

requestqueue.add(objectRequest);
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iii. Kddukag Java g 000viiG TS EQapproyi|s Tov 0.popd TOV YEPLGUO 6VGKEVOVY pécom IR

package com.example.homeauto;

import android.support.v7.app.ActionBar;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import com.android.volley.Request;

import com.android.volley.RequestQueue;

import com.android.volley.Response;

import com.android.volley.VolleyError;

import com.android.volley.toolbox.JsonObjectRequest;

import com.android.volley.toolbox.Volley;

import org.json.JSONObiject;

import java.util.HashMap;

public class IRremote extends AppCompatActivity {

String url = "http://192.168.43.85:5000/ir";

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.activity_irremote);
Button powerButton = findViewByld(R.id.pwrBtn);
Button volUpButton = findViewByld(R.id.volUpBtn);
Button volDownButton = findViewByld(R.id.volDownBtn);
Button chUpButton = findViewByld(R.id.chUpBtn);
Button chDownButton = findViewByld(R.id.chDownBtn);

ActionBar actionBar = getSupportActionBar();

actionBar.setTitle("IR Remote");

powerButton.setOnClickListener(new View.OnClickListener() {
@Override
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public void onClick(View v) {
powerControl();
¥
b

volUpButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
volumeUp();
}
b

volDownButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
volumeDown();
}
ok

chUpButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
channelUp();

}
IOk

chDownButton.setOnClickListener(new View.OnClickListener() {
@Override

public void onClick(View v) {

channelDown();

IOk

private void powerControl(){

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

params.put("button”, "power");

RequestQueue postqueue = Volley.newRequestQueue(this);
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JsonObjectRequest postRequest = new JsonObjectRequest(Request.Method.POST, url, new
JSONODbject(params) , new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONODbject response) {
¥
b
new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
}
ok

postqueue.add(postRequest);

private void volumeUp(){

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

params.put("button”, "volUp™);

RequestQueue postqueue = Volley.newRequestQueue(this);

JsonObjectRequest postRequest = new JsonObjectRequest(Request.Method.POST, url, new
JSONODbject(params) ,
new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONODbject response) {

¥

new Response.ErrorListener() {
@Override

public void onErrorResponse(VolleyError error) {

}
IOk

postqueue.add(postRequest);

private void volumeDown(){
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HashMap<sString, String> params = new HashMap<>();

params.put("button", "volDown");
RequestQueue postqueue = Volley.newRequestQueue(this);

JsonObjectRequest postRequest = new JsonObjectRequest(Request.Method.POST, url, new
JSONODbject(params) , new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONObject response) {
}
b

new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
}

b

postqueue.add(postRequest);

private void channelUp(){

HashMap<String, String> params = new HashMap<>();
params.put("*button”, "chUp");

RequestQueue postqueue = Volley.newRequestQueue(this);

JsonObjectRequest postRequest = new JsonObjectRequest(Request.Method.POST, url, new
JSONODbject(params) , new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONObject response) {
¥
h

new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
}

bk
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postqueue.add(postRequest);

private void channelDown(){

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

params.put(“button”, "chDown");

RequestQueue postqueue = Volley.newRequestQueue(this);

JsonObjectRequest postRequest = new JsonObjectRequest(Request.Method.POST, url, new
JSONODbject(params) , new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONODbject response) {
}
b
new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
}
ok

postqueue.add(postRequest);

iv. K@dikag Java g 006vng g £@appoyfis mov agopa Tov yEpLopnd cuokevdv néco RF

import android.support.v7.app.ActionBar;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import com.android.volley.Request;
import com.android.volley.RequestQueue;
import com.android.volley.Response;
import com.android.volley.VolleyError;

import com.android.volley.toolbox.JsonObjectRequest;
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import com.android.volley.toolbox.Volley;
import org.json.JSONObiject;
import java.util.HashMap;

public class RFremote extends AppCompatActivity {

String url = "http://192.168.43.85:5000/rf";

@Override

protected void onCreate(Bundle savedlInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _rfremote);
Button onButton = findViewByld(R.id.onBtn);
Button offButton = findViewByld(R.id.offBtn);

ActionBar actionBar = getSupportActionBar();

actionBar.setTitle("RF Remote™);

onButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
outletOn();

}
IOk

offButton.setOnClickListener(new View.OnClickListener() {
@Override

public void onClick(View v) {
outletOff();

IOk

private void outletOn(){

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

params.put(“state”, "1");

RequestQueue postqueuel = Volley.newRequestQueue(this);
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JsonObjectRequest postRequestl = new JsonObjectRequest(Request.Method.POST, url, new
JSONODbject(params) ,
new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONODbject response) {
}
b
new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
}
ok

postqueuel.add(postRequestl);

private void outletOff(){

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

params.put(“state”, "0");

RequestQueue postqueue2 = Volley.newRequestQueue(this);

JsonObjectRequest postRequest2 = new JsonObjectRequest(Request.Method.POST, url, new
JSONODbject(params) , new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONODbject response) {
}
b
new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
}
bk

postqueue2.add(postRequest?);
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v.Kmowkag Java tng 006vng Tng e@appoyig mov agopd tov aicnmipa Kivijeng

import android.support.v4.widget.SwipeRefreshLayout;
import android.support.v7.app.ActionBar;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.widget. TextView;

import com.android.volley.Request;

import com.android.volley.RequestQueue;

import com.android.volley.Response;

import com.android.volley.VolleyError;

import com.android.volley.toolbox.JsonObjectRequest;

import com.android.volley.toolbox.Volley;

import org.json.JSONEXxception;
import org.json.JSONObiject;

public class Security extends AppCompatActivity implements SwipeRefreshLayout.OnRefreshListener

{

private TextView SecText;
String url ="http://192.168.43.85:5000/security";

private SwipeRefreshLayout sr2;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _security);
SecText = findViewByld(R.id.security_text);
sr2 = (SwipeRefreshLayout)findViewByld(R.id.sr2);
sr2.setOnRefreshListener(this);

ActionBar actionBar = getSupportActionBar();
actionBar.setTitle("Security");

get_movement();

public void get_movement(){

49



RequestQueue requestqueue? = Volley.newRequestQueue(this);

JsonObjectRequest objectRequest = new JsonObjectRequest(Request.Method.GET, url, null,
new Response.Listener<JSONODbject>() {
@Override
public void onResponse(JSONODbject response) {

try{
int AlarmsCount = response.getint("alarms");

SecText.setText("Movement detected times in

the last 12 hours");
}
catch (JSONException e){
e.printStackTrace();

+ String.valueOf(AlarmsCount)+

}
b
new Response.ErrorListener() {
@Override
public void onErrorResponse(VolleyError error) {
SecText.setText("Server connection Error");
}
b

objectRequest.setShouldCache(false);
requestqueue2.add(objectRequest);

@Override
public void onRefresh() {
get_movement();

sr2.setRefreshing(false);
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import android.app.Notification;

import android.app.NotificationChannel;
import android.app.NotificationManager;
import android.app.Pendinglntent;
import android.content.Context;

import android.content.Intent;

import android.graphics.Color;

import android.media.RingtoneManager;
import android.net.Uri;

import android.os.Build;

import android.support.v4.app.NotificationCompat;

import android.util.Log;

import com.google.firebase.messaging.FirebaseMessagingService;

import com.google.firebase.messaging.RemoteMessage;

public class MyFirebaseMessaging extends FirebaseMessagingService {

@Override

public void onNewToken(String token) {
super.onNewToken(token);
Log.d("TAG", "Refreshed token: " + token);

/I sendRegistrationToServer(token);

@Override
public void onMessageReceived(RemoteMessage remoteMessage) {

Log.e("TAG", "From: " + remoteMessage.getFrom());

mv vanpeosio Firebase

Log.e("TAG", "Notification Message Body: " + remoteMessage.getData().get("CardName")+" :

"+remoteMessage.getData().get("CardCode™));
if (remoteMessage.getNotification()!= null)
{ sendNotification(remoteMessage.getNotification().getBody()); }
else{Log.e("TAG", "Notification failed");}
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private void sendNotification(String messageBody) {
Intent intent = new Intent(this, Security.class);
String CHANNEL_ID = "my_channel_id";
intent.addFlags(Intent. FLAG_ACTIVITY_CLEAR_TOP);
Pendinglntent pendingintent = PendingIntent.getActivity(this, 0 /* Request code */, intent,
Pendingintent. FLAG_ONE_SHOT);

NotificationManager notificationManager =
(NotificationManager) getSystemService(Context. NOTIFICATION_SERVICE);

if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.O) {
NotificationChannel notificationChannel = new NotificationChannelCHANNEL_ID, "My
Notifications", NotificationManager.IMPORTANCE_HIGH);

if (notificationManager != null) {
/I Configure the notification channel.
notificationChannel.setDescription(Channel description™);
notificationChannel.enableLights(true);
notificationChannel.setLightColor(Color.RED);
notificationChannel.setVibrationPattern(new long[]{0, 1000, 500, 1000});
notificationChannel.enableVibration(true);

notificationManager.createNotificationChannel(notificationChannel);

NotificationCompat.Builder  notificationBuilder = new NotificationCompat.Builder(this,

CHANNEL_ID)

.setSmalllcon(R.mipmap.ic_launcher)

.setContentTitle("Notification™)

.setContentText(messageBody)

.setTicker("Alert!")

.setAutoCancel(true)

.setDefaults(Notification.DEFAULT_SOUND)

.setContentiIntent(pendinglntent)

.setPriority(NotificationCompat.PRIORITY_DEFAULT);

notificationManager.notify(0 /* ID of notification */, notificationBuilder.build());
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