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Befaidvo 6t gipon cuyypagéag avtig e epyociog kal 0Tt kaBe Ponbela v omoia elya Yo TV
TPOETOOTT TNG Elvol TANPOC OvayvmPIoUEVT Kot avapépeTal oty epyacio. Emiong éxm avapépet
TIG Omoleg TNYEG amd TIG omoieg Ekava xpnom dedopévmv, 10edv N Aéemv, gite AVTEG avapépovTal
akpifog site mopappacpéves. Eniong Pefaidve 6t avtq n epyacio mpostolndotnke and guéva

TPOCHOTIKA EO1KA Y10 T GLYKEKPLUEVT EPYACiaL.

H éyxpion ¢ dumhopatikig epyociog amd 1o Tuquo Hiextpoddymv Mnyavikev kot Mnyovikov
Yroloyiotdv tov [oaveriomuiov Ielomovvnioov 6gv VTOINADVEL AITOPOITTOC Kol GT0d0yN TV

amOYE®V TOV GLYYPAPLN €K LEPOLG TOL TunuaTOC.

H moapovoca epyacio omotehel mvevpotikn 101oktnoio tov @ortnt Nektdptov Zoldi mov v
EKTOVNOE. XTO TAQIGLO TNG TOALTIKNG OVOIKTHG TPOGPOUGNG O GLYYPAPENS/ ONUIOVPYOS EKYOPEL GTO
MHovemomuo TleAomovviicov, un amokAEIGTIKY GdEl YPHONC TOV SIKOLMUOTOS OVOTUPUYWDYNS,
TPOGAPUOYNC, ONUOGION SOVEIGLOD, TOPOVGINCT|G GTO KOO Kol YNOakng d1dyvong toug diebvamg,
0€ MAEKTPOVIKT LOPPT KOl GE OTOLOONTOTE UEGO, Y10 SIOUKTIKODG KOl EPEVVITIKOVS GKOTTOVS, GVED
OVTOAAGYHOTOC KOl Yo, OAO TO XPOVO OIAPKEWG TOV OIKOIOUATOV TVELUOTIKNG Wtoktnoiog. H
OVOIKTN] TPOSPaoT 6T0 TANPES KelHevo Yoo HEAETN Kot avdyvmon dev onuaivel Ko’ olovonmote
TPOTO  TOPUYDPNOYN OIKAIOUATOV SOVONTIKNG 1O10KTNGIOG TOV  GUYYPAPEN/ONUIOVPYOD 0VTE
EMTPEMEL TNV AVOTOPOAYDYT], CVOOHUOGIELGT), AVTIYPAPT], OTOOKELOT), TOANGN, EUTOPIKT YPNON,
neTadoomn, davoun, £kdoot, eKTéleot, «uetopoptmon» (downloading), «avdptnon» (uploading),

UETAMPOGCT), TPOTOTOINGT LLE OTOLOVONTIOTE TPOTO, TUNUOTIKA 1) TEPIANTTIKG TNG EPYOTING, XMPIC TN

pNT TPOMYOVUEVT] EYYPAPT GUVOIVEST TOL GLYYPAPEN/ONUovpyod. O cuyypapéag/dnuiovpyog

dtatnpet T0 GHVOAO TV NOIKAOV Kol TEPLOVGLOK®OV TOV SIKOIMUATMV.



[TepiAnym

To avtikeipevo ¢ mapovoag SIMAMUATIKAG epyaciag eivol 1 vAoroinon evog Internet Of
Things (IoT) Bepuoknmiov, mov Oa £yl G 6KOMO TOV EAEYYO KO TV TApaKOAOVON O™ TOV.
210 Beppoknmio mov Oa vAomonel Ba ekTELOVVTOL S1APOPA GEVAPLL OVTOUATIGLOV Y10 TNV
KoAVTEPN duvaty avartuén tov eutodv. H Asttovpyio Tov Bgpuoknmiov Oa Paciotel oty
mateoppo. Arduino, oty ypnomn cvokevdv Xbee aldd kot 6NV dnpovpyio 16T0GEMSOGC
eAEyyoL Ko TopakolovOnong. Tto Arduino o cuvdeboldv arcOnthpeg, cvokevég €600V,
Ethernet Shield, oAAd kou pio cvokevr; Xbee. Mg v yprion tov Xbee to Arduino 6o
EMKOWOVEL AGVPLOTO LE TO TPOTOKOALO ZigBee. Enopévmg cuvdéovtag o cuokevn Xbee
(Coordinator) pe to Arduino o emkowvovel acvpuata pe tv ogvtepn cvokevn Xbee
(Router) £¢to1 Oa daPalet acvppato ta dedopéEVa TPLOV ocOnmpmv, alAid kot Oo eEAEyyeL To
tpiat LED mov Oa givon cuvdgpéva oto Xbee. Ora owtd Oa evoopatmbovv 6g o KoTookewT|
mov Oa ameucovilel Eva BEPUOKNTIO OGTE VA TOPOLGLACTEL e TO KOADTEPO dLVOTO TPOTO M

gpyacio ovTn.
Abstract

The subject of this thesis is the implementation of an 10T greenhouse that will have the
purpose of controlling and monitoring it. In the greenhouse that we will implement, various
automation scenarios will be executed for the best possible growth of the plants. This diploma
will be based on the Arduino platform, the use of Xbee devices and the creation of a control
and monitoring website. Sensors, output devices, Ethernet Shield, but also an Xbee device
will be connected to the Arduino. By using Xbee the Arduino will communicate wirelessly
with the ZigBee protocol. Next by connecting an Xbee device (Coordinator) to the Arduino
it will communicate wirelessly with the second Xbee device (Router) so it will wirelessly
read the data of three sensors and also control the three LEDs that will be connected to the
Xbee. All this will be integrated into a model that will depict a greenhouse in order to present

this work in the best possible way.
Evyopiotieg

Ol va guyaplotom Tovg kadnyntég pov XadéAin Aovkd kot Tomdin Evdyyero yio v
ToAVTIUN BonBela TOLg GTNV EKTOVN O TNG OIMAMUATIKNG oL gpyacioc. Emiong Ba 10ela va

EVYOPLOTNCM TNV OIKOYEVELL LoV TTOV pe oTNPLEE OO AVTO TO OLAGTN LA,



Ieprypaen

2 duthopatikn avt Bo vioromBei Eva 10T Beppoxnmio mov Ba £xel wg 6TdY0 TV EAEYYO
KOl TV TOPOKOA0VON oM TV KAMUATIKOV CLVONKOV Y10 TV KOADTEPT SLVOTY] AVATTLEN TOV

QLTAOV TOV BeppoknTiov aALd KoL TNV EEOIKOVOUNCT TV TOPMV.

Apywcd mpémetl va avapepbel tL T0 Aettovpyikd koppdrt tov Beppoxnmiov Pacileton oy
TAateoppo. Arduino kot 6Tig S1ipopeg cLokeEVEG TOL B cLVSEDOVY o€ aVTOV dTMC Eival O
awcOntpog Bepurokpaciog kol vypaciag, o acONTPOc POTONVTIoTOONS, O CUSONTAPOC

amdoTAoNC, 01 6LOKEVEC £E600V, 01 cuokevég Xbee, to Ethernet shield kat aAAa.

Emumdéov, ypnowonowdvrag ta dvo Xbee yivetar yprion acHpuatg enkowvaviag ZigBee.
Emopévag 1 o cuokevr Xbee Aettovpyei g Coordinator kot 1 GAAN cvokevn Asrtovpyel
¢ Router. Zvvendg to Arduino Ba erikowvwvel angvbeiag péow tov mpwtdokoilov UART
ue o Xbee coordinator ev 1 devtepn cvokevn; Xbee (Router) Oo otédver kot Oa Aopfdavet
dedopéva amd Xbee Coordinator péom tov mpwtokdAlov Zighee. Xto Xbee Router 6a
ovvdebovv 0 asnTPOC VYpAGiag YOUATOS, 0 aleONTPag aepiov, 0 devTEPOG acONTIPOg

eotoavtiotaong kot tpia LED.

Emunpdobeta, 0o vmapyst M dvvatdtnTe  OMOUOKPUGHEVOL  EAEYYOL OAAGL Kot
TOPaKoA0VONONG HECH TOV TOTIKOV OIKTVOV Al TNV 16T0GEAS Tov O vAoToBel. [ va
givor epktd owtd ypetaletor n odvdeon evog Ethernet Shield pe to Arduino dote va
Aertovpyei wg Web Server kot 1 dnuiovpyia pog paong dedopévav. Emopévac yuo va yivel
N ONTIKOTOINGN TV OEOOUEVAOV ad TOLG OoONTNPES GTNV 16TOCEAIdD oG xpetdleTor N
onpovpyia g Paong dedopévev kol amd ekel vo yivel 1 OTTIKOTOINGN TOVG UECH

1ot0ceMOmV pe v Pondeta g php kat twv google charts.

Emniong, péom g otoceridag Bo vdpyel 1 emA0y] TG AETOVPYING TOL GLGTHUOTOG
Oepuoknmiov o OVO KATAGTACELS, €ite oTNV YepOoKivTn Aettovpyia, €ite 6TV ALTOUAT

Aertovpyio.

Ymv xepokivnmn Aertovpyio 0 ypNoTNg €YEL TNV SLVATOTNTO VO EVEPYOMOLEL Ko Vol
anevepyomolel kabe cvokevn e£0d0v Eeywprotd. o va yiver o €Aeyyog yelpokivnta HEGH
G 1oT00EAIdOG ypetaletal va ypnotpomomcovpe g nedddovg HTTP POST kot GET £tot
Bo pmopobe vo eAEyyovpe TO WOTICUO, TOV €E0EPIGUO, TNV Bépuavorn, v yoln, Tov
QOTIoNO 0ALG Ba pmopodpe kol vo eAéyyovpe ta tpion LED mov elvar cuvoedepéva oty
ovokevr] Xbee 2 mov e€opoidvouvy 10 GLOTNHO YEKAGUOD OUiYANG amd vepd, T0 GVOTHUA

oKlooMG Ko To GVOTN O EWOOTOINGTG.



Yy avtopatn Asttovpyio B ekTeEAOVVTOL TOL GEVAPLO OVTOUATICUOD Y10 TNV O1lELKOAVVO
TOV EPYUCLOV TOV OTALTOVVTIOL € £vo Beproknmio Omm¢ gival o Eleyyog Beppokpaciog,
VYpOGioG, TOTIGUATOS, POTIGHOD, NAOKNG aKTIVOBOAMOG Kol 0 EAEYYOC TNG ACPAAELNG TOV

Oeppoknmiov.

Ola avtd o evoopatwbolv oe o katackevn mov B amewovilel Eva Oeppoknmio Le to
OUOTNUO TOTIGUOTOG KOl 2 WKPOTEPEG KOTAGKEVEG 1 TPAOTY KATAOKELT O mepléyetl to
Arduino mega, to Xbee coordinator kai Tig cLGKEVEG £16000V OG0V TOL GLVOEOVTAL GE
avTtd Ko ot devTePN katackevn Oo mepiéyel To Xbee Router kai TIC GLGKEVEC €GOS0V

€£600V TOV GLVOEOVTOL GE AVTO.
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1 Ewoayoyn
1.1 TIporoyog

H yempyia sivor éva onpoviikd KOPRATL TG KOWmOVIag Hog, KoOdS TapEyel TpOPn GTOVG
avOpomovg. Adym, OGS, TG KAUATIKNG aAAAYNG, TNG HElMONG TV TOP®V OALY Kot TNV
avEnomn tov TANBLGHOY Ot 0y PATES OVTILETOTILOVY TPOPAN LT, V10T O1 KAPIKEG GLVONKES
Exovv yivel TO AmPOPAENTEC KO UEPIKES (QOPES YIvOVTOL OKPOIEC, LE OMOTEAEGUO VO
KOTOGTPEPOVTOL KOAAEPYEIEC KOL VAL XEAVOLV YPOVO KO PO LLE OTOTELEGLLOL VO TOAEHOVY
v pos vy enyeipnon. o owtd to Adyo yivetar yprion tov Beppoknmiov 0Tov uTopovEe
va EAEYYOVUE TIG KMUATIKEG cLvONKeg Tov pukpokAipatoc. Kailiepyovtag, opmg, ta putd
070 OEPULOKNTLO VILAPYEL 1) OVALYKT KATAYPAPNS, XEPITLUOV O1EPOP®V TAPAUETP®V, OTWS TNG
Bépuavone, e yoéng, g vypaciog, ToL EOTIGHOV, TOV OEPIGUOV, TNG OKIOoNG, TOVL
TOTICUATOG KOl OAPOP®Y AAA®V avayK®V TTov €xel KABe QUTO Kol OA0 AVTA TPETEL Vol
yivovtar amd Tov aypotn yopig va moapaperodvrol. Kabmog, opwmc, m teyvoloyia
avVOTTOOGETOL, Ol AYPOTEG OTPEPOVTUL GE VEES TeYVOLOYieg Ommg to Internet Of Things (IoT)
OV KAVOLV OVTOUOTOTOMUEVES OlEPYAGIES, AMOUAKPVUGUEVO EAEYYXO KOl TOPAKOAOVONON
avédvovtag v modtnTo NG TOPAY®YNS Kot TNV avOeKTIKOTNTO TOV KOAMEPYEIDV
€E0KOVOULADVTAG YPNHOTOL, EVEPYELXL, VEPO KOl OAX OVTA YwPIc TNV amaitnomn va PpickeTol 6To

Beproknmo o aypoOTNG.
1.2 Zxomdg Kot oTdYO0l

To avtikeipevo ¢ SmA®UATIKNG epyaciog eivor n vAoroinon evog Internet Of Things (IoT)
Bepuoknmiov mov Ba €xel G 6KOMO TOV EAEYYO Kol TNV TAPAKOAOLONON TOV KALOTIKOV
SLUVONK®V Y10 TNV KOADTEPT dvvaTh AVATTLEN TOV PLTAOV OAAG Kot TV E01KOVOUNOT TOV

TOPOV.

H o16y01 ™¢ durthopotikng avtg etvat 1 KoTovonon ToV LKPOEAEYKTMOV, TOV TPOTOKOAAOV
Zigbee kot GA@V TPOTOKOAL®V EMKOWVOVIAG, TOV BACEDV SESOUEVOV, TNV YVOPLLIO LUE TIC
mhateopueg tov ThingSpeak, tov IFTTT kot v ovdmtuén 0eloT)TOV 6 YADOGECS
wpoypappaticpov 6nwg C++, HTML, CSS, JS, PHP, SQL.

H sumlopotikn avt o faciotel oty mhatedpuo Arduino, oty ypnon cuckevmv Xbee yio
acOppotn emkowvaovio ZigBee oAAd kot oty dMpovpyio 16TOCEAIDAG EAEYYOVL Ko
napokorovdnong. Xto Arduino 6o cuvdoeBovv Stdpopol aeONTAPES, GLOKEVEG €£0J0V,
Ethernet Shield, aAAd ka1 cvokevéc Xbee mov Oa ypnoiomomBodv Yoo TNV oGP

emowvovia ZigBee.
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Eniong, ypnowomnoidvrag ovo Xbee kol S10popedVoOVTOS LE TOV KOTdAANA0 tpdmo ov Oa
avapepBel oto emduevo kepdaioto yivetoaw ypnon acVpuatng emkowvoviag ZigBee.
Emopévag, n o cvckevn Xbee Aettovpyei mg coordinator kot n GAAN cuokevn Aettovpyel
¢ Router. Zuvendg 10 Arduino a emkowvmvel angvbeiog pécm tov Tpotokoliov UART
ue to Xbee coordinator, evd 1 devtepn cvokevn Xbee Router Oa otédver ko Oa AapPdvet
dedopéva and Xbee coordinator péow tov Tpwtokoiiov ZigBee. To Xbee Router Oa otédver
To dgdopéva amd Tov ocHnTpa vVypaciog YOUATOS, ToV aentipa agpiov kat amd TOvV
devtEPO auonmMpa pwtoovtictaong aAld kot to Arduino péom tov Xbee coordinator o
eEAEYYEL TO GVOTNA OKIOOTG, TO GVGTNHA £100TOINGONG aKPOiov GLUPAVTOG Kol TO GUGTILLOL

YEKAGULOV.

[To ovykekpyéva, o610 cHotua Tov Beppoknmiov Bo ektelobvtar Sapopa cevdpla
OVTOLOTIGHOV Y10 TV KAAVTEPN duvath avAamTuén TV ELTOV. O 6KOTOG TOV GLGTHLOTOG
etvat va eAéyyovtor ot KAMPOTIKEG aALAYES Yio TNV PEATIOON TG KOAALEPYELNS TOV QUTMV UUE

TNV TAPAAANAT ££0IKOVOUNGT EVEPYELOG.
To cvotpa tov Beppoxnmiov Oa amotereitar amd 7 Gevapla AVTONOTIGHOD T OTToin giva:

1. To oceviplo avtopaticpon eAéyyov Bepuoxpacioc mov Bo eAEYYEL TNV E0MTEPIKN
Bepuokpacio tov Beppoknmiov.

2. To ocevépro avtopatiopod eréyyov eEaepiopod GLUPEAEL GTOV EUTAOVTICUO TOL
o&vyovov, otV Hei®moN ™G LYPOGING KOl GTOV OEPIGUO TOL YDPOL GE TEPIMTOOT
QPOTLAS.

3. To cevapro avtopaticpov eAéyyov cuvayepov mov Ba evepyomoteitan og mepintwon
QOTIOG N LITEPYEIMONG TOL VEPOL amd TNV deEopeEVN.

4. To cevlplo aLTOUATIGHOV EAEYYOV YEKOGHOV OUIYANG amd vePO Tov &lval yio tnv
avénon g vypaciog tepaArovtog aAAd Kot Yo TV TupocPeon.

5. To cegvéplo avtopaticpol €AEYYOV TOTIGUATOS TOL AVAAOYQ WE TNV VYPAGio TOV
YORoTog Oa yivel To TOTIGHA TOV PLTAOV.

6. To ceviplo aVTOUATIGHOD TOV GKIOGTPOL TTOV YPNGLUOTOLEITOL YioL TV UEI®GN TNG
NAKNG axtivofoAiag.

7. To cevaplo OTOHATIGHOV EAEYYOV EMEKTACNG POTIGLOV TOL EIVOL Y10 TNV EMEKTOON

TOV POTOG TOVG YEWUEPIVOVS PNVEG AALA KOt TIG PPOYEPES LEPES.

To Arduino 6a AapPdver to dedopéva amd PepKovg osOnTpeg acHPUOTA HEGH SIKTOOL
ZigBee ypnowomowwvtoag to module Xbee kot pepikd O0edopéva EVGUPUATO OO TOVG

acOnmpeg mov pe v Pondeta evog Ethernet Shield Oa otéhvovton og o faon dedopévav.
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Me ocvvovacud g HTML/CSS/PHP/MySQL 0a dwapopembel pa 1otocerido mov Oo
VILAPYEL N SVVATOTNTO EAEYYOL Kot TapakoAovOnoelg Tov Bepuoknmiov. Emniong tpéyovra kot
oTOTIOTIKG dedopéva Bo TapoVoIGTOVV G 16TOoEAIdES e TV Ponbeta tv google charts

Kot tov ThingSpeak.

Ola avtd o eveopotmbovv oe po Kataokewun mov Oa areukovilel Eva Beppoknmio, n onoia
B mep1Exel 2 IKPOTEPEC KATAGKEVES: 1| TPDTN KotaoKevt| Oo mepiéyet To Arduino mega, to
Xbee 1 (Coordinator) kot Tig 6VoKEVEG £16060V/€EGS0V Kat 1) deVTEPT KaTAGKEVT B0 TEPLEYEL
10 Xbee 2 (Router) poli pe i cvokevég e10680v/eEGS0L Kat TV Tpo@odocia Tov. Me v
VAOTTOINGT ALTNG TNG KATUOKELNG 1) OITAMUATIKY B0 TOPOLGLACTEL e TO KAADTEPO dVVATO

TpOTO.
1.3 Aopo pépog epyaciag

Apywd 1o dgvtEpO KEPAAALO, Ba avamtuybel 1 €vvoln tov Beppokmmiov Kot wwg Exet
eEelyBel avt péyxpt ko onuepa. Emiong Ba yiver avapopd otig 1davikég cuvOnkeg mov

yperdlovion ta pUTA 6€ Eva OEpLOKNTTLO.

Y10 1pito  Ke@AAoO avoAbOvVIOl TO  TPOTOKOAAD  EMKOW®VIOG, Ol  YADGGEG
TPOYPOUULOTIGLOV, Ol TAATQOPUES OAAL KOl Ol TEYVOAOYIES TTOL YPNCLOTOWONKAV Yo TNV

vAOTOINGM TG SUTA®UOTIKNAG.
270 TETOPTO KEPAAOLO TAPOVGIALETAL TO DAIKO HEPOG TOL EMAEYOMKE.
270 TEUTTO KEPAAOLO OVOADOVTOL TOL GEVAPLO CUTOUATIGLOV EAEYXOV TOV LAOTOMONKAY.

To éxkto xepdAoo a@OPd TNV VAOTOINGCN TNG 1GTOGEMONG Yoo TOV €AEYYO Kol TNV

napoKorovdnon tov Beppoxnmiov.

TéNog, oto £BOOUO KEPAANLO TEPTYPAPOVTOL TOL GUUTEPAGLOTO TNG OITAMUATIKNG EPYACTOGC

OAAG KO TPOTAGELS Y10, TEPALTEP® OVATTTVEN.

21



2  T'evikd yio to Oeppoknmio

2.1 Tueivon o Beppoknmo

i1

Ewcova 2.1 Ameicovion eéwtepixng mhevpag evog Oepuoxnmiov. 1

To Beppoxknmio eivar €vog KAEIGTOG YDPOS KATACKEVAGUEVOS GLVNO®G amd yvodl 1 amd
KAmo10 GALO Stapaveég LAKO, dote vo eykAmBiletar n Beppukn evépyela tov nAlov, yio va
avéndei n Beppokpacio péca 6to Bepproknmio. Xpnotpomoldvtog to Bepproknmio pag divetan
N dvvatdTa, AOY® TOL OTL Elval KAEIGTOG YMPOG, VO EAEYYOVTOL Ol KAMUOTIKES GLVONKES

€vVTog ToV Ogppoknmiov, avaloya pe Tig amotnoels ¢ KoAlépyeag. [1] [2]

H Beppokpacia av&dvetor 610 Beppoknmio amd v nAKlokn evépysia AOy® tov OTL Ta
dtapavi VAMKA amd to omoio amotedeital To Oeploknmio emtpEmovy TV NAaKT akTivofoAiio
VoL EIGEPYETOL LECH GE OVTO. AVTY| 1 NAMOKT EVEPYELD ATOPPOPATOL OO TO E00POG KO ALTTO
To. avtikeipeva mov Ppickovrol péoca 6to Oeppoknmio, pe amotélecua vo. ovEaveTat 1
Bepuokpacio Tov meptPdArovioc. Apov o Beppoknmio elvar pio KAEIGTH KOTOGKELT, OV
EMTPEMEL TOV AEPO, TOL EYEL Yivel OeprdTEPOG AOY® TOV AVTIKELEVOV KO TOV £3A(POVE, VO

Byet €€ amd avtd Kot £Tot avéavetar 1 Oeppokpacio 610 eomTEPIKO TOL Beppoknmiov. [2]
2.2 KApotikég cuvOnkec evog Beppoknmiov

Mo v cwom avdmtuén Tov QUTOV ATULTOVVTAL GUYKEKPIUEVEG KMUATIKEG CLVONKEG.
Q01660 TOAEG YDPEG GE OAO TOV KOGLO OV EYOVV QVTEG TIC 1OAVIKEG KAMUOTIKEG GLVONKES
nmov o avagépovpe mapokdtw. Kdavoviag £€tor ypnon evog Bepuoknmiov pmopovpe va

pvOuilovpe Tic KMpaTIKEG cLVONKEG TOL amaTOvVTOL Yo KABE PUTO.

O KhMpatikég ocvuvOnkeg mov eivon amapaitnteg va pvBuietodv cuvbmg e éva Beppoknmio,
®oteE Vo amo@evyfobv mpofANUOTO OTNV avATTLEN TOV QLTOV Kot vo Pondndel m

@®TOcHVOEST, 0ALA KOl 1] AVATTVOT) TV GLTAOV ivat: 1 Beppokpacio, 1 vypacia 34povg, 1
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vypacia Tov agpa, N MAOKN OKTWVOPOAID, N POTEWVOTNTA TOL EGMTEPIKOV YDPOL KOl O

EUTAOVTIGHOG TOV 0&VYOVOV. [3]

Otav oe éva Beppoknmio vmapyovy VYNAEG Oepuokpacies, To QUTO EYOLV LELOUEVN
Blocvvleon yYAopPoPVOAANG KOl G €K TOVTOL HEIWUEVT PwTocVVOeoT. Eniong dtav og éva
Beppoxnmio vapyel Bepuoxpacio Yyoéne and 1°C émg 5°C, ya 24 émo¢ 36 dpeg givon
ONUOVTIKA eMKivoLvn 1 ok Ko Bavatneopa yuo kamota €idon eutov. Eeapudlovrog ta
OVTOHOTOTOMUEVO GUGTHHOTO 6TO Bgppoknmo mpoceyyilovpe Tig WaviKéG Beppokpacieg
KOl TPOCTOTEVOVUE TA QLTA Omd TG akTiveg Tov nAlov. H 1davikn OBeppokpacio oe Eva
Beppoxnmio v ta wep1ocdTEPU PUTA Kupaivetar omd 26 £mc 30 PBabuovg Keioiov. Tnv
Bepprokpacio pmopovpe vo TV aLENCOVUE TOVG KPOOLG UNVEG 1 TNV VOYTO HECH
Oeppomoundv 1 pEcm g yemBepiag Kol LITOPOVLE VAL TNV LELWGOLVE OTIG TEPLOOOVG TOL
vIapyel vYNAn Beppokpacio avoiyovtag mapdbupa gite pe kamoo cvommua yoéng (Air
Condition) gite cvvdvaopd avtodv. Emmpdcbeta, ta Oeppoxnmia ypetdaloviatl okiaoTpa yio.
TOVG KaAoKaptvoOg UNveg, dote va meptopiletar n nAtokn axtivofoiio wov etvor n outia yo
duapopeg acbéveleg tov utomv. EmmAéov, Ponbdel oty peimon g Oeppokpociog tov

Beppoxnmiov. [4] [5]

H avorvon tov goutdv Bociletor oe pia otabepr] vypacio tov £6Gpovg oAAd Kol TOL
nepPdArovtoc yio ) péyiotn avamtuén. Otav éxovue Enpég cuvOnKeS Yo TaL QUTA £YOVLE
HELOUEVN avATTLEN TOV PUTOV, AVATTLEN ToPdoITOV Kot avdmtuén acBeveumy. Omote
KPOTOVTOS KOTOLEG 100VIKEG TIUES, Ol OTOIES OVOPEPOVTOL TOPOKAT®, VITAPYEL 1] KAADTEPT
dvvartn) avantuén tov eutdv. H 1davikr vypacia 6to mtepifdiiov Tov Beppoknmiov yia ta
nePLocoTEpA PLTE Kupaivetat amd 70% g 90%. Tnv vypaocia v pvBuilovue pe v xpnon
GUOTHLOTOG WYEKAGHOU OpiYANG amd vepd yioo adENoT Kol HECH OVELLGTHPOV Yo HEI®OT).
Emiong, n vypacio tov £6dpovg eivar £vag amd ToVg KUPLOTEPOVS TAPAYOVTES TOL YPELALETOL
éva @uT0, Yo va avarttuyBel. H abéEnon vypaciog tov £ddpovg yiveton Hécm ToTiGHATOG, EVO
B yiveton pdvo dtav 1 vypocio Tov yOUATOG OEV €Vl APKETY Yo TO UTO, OomdTE £Tot Ot

yivetan e€otkovounon evépyetag kot vepov. [4] [5]

TéNog, £vag dALOG oNUOVTIKOG TTapdyovTog o€ opllopeva Beppoknmia eival 1 ETEKTOGT TOL
QOTIGHOY Yo va ovénbet 1 amddoon otig kKoAAépyetec. Ta mepiocdtepa putd Yperdlovio
YL TV @wtochvheomn 6 £mg 16 dpeg g avaroya to eutd. Eniong, Oa mpémetl va avapepbei
OTLTO PUTA OEV LITOPOVV VO, EKTEBOVV G€ PMS OAOKANPO TO EIKOGITETPAMPO, YIOTL AL TO 00T YEL

oV e£avtAnon Kot Tavon ¢ avantuéng tovg. [6]
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2.3 EE&&MEn Bepuoxnmiov

Orav mpotoeppaviomkay ta Oeppoknmia, ot KAMPoTIkEG cuvOnkeg dALalay e xepokiviTeg
eVEPYELEG TOV aypOTN. AVTO ElYe MG OMOTELEGLOL TN OTATAAN EVEPYELNG KOl TOPWV, TN N
YPNYOPN AmOKPIGT TOV aypOTN OTIG KAMOTIKES aAlayéc, K.A.T.. Emiong, n mapovcia tov
aypOTN 6TO BEPLOKNTIO NTAV ATOPOLTITI DGTE VO KAVEL LETPTOELS OAAG Kol TUYOV EVEPYELES

OV OTTOLLTOVVTOV.

Me v mdpodo Tov ¥pdvov Kot TV eEEMEN TV TEYVOAOYI®DV Ta BEPUOKNTIOL dpyloay va
€YOVV OTOUOTICUOVS Y10 TOV EAEYY0 TOV KMUATIKOV cuvOnKov. Ot ovTopaTIGHOl oTa
OepLoKNTIaL SIEVKOALVOY TOVG AYPOTEG Kol pelmaav TNV epyacio Tov ¥pealoTay Vo KAvouv
ota khaowkd Oeppoknma. ‘Etol, pe v mhpodo tov ypdvov Mpbe 1 avdykn 1ng

ATOUAKPVGUEVNC TTapaKOAoVONoNG Kot EAEyyov. [7]

[No avtd onuepa ota Beppoknma yivetar yprion 10T cvetnpdtov, ta oroia TpocPEpovy v
duvaTOHTNTO GLALOYNG OESOUEVDV OO TOVG GO TNPES, ATOUUKPLGUEVIC TAPOKOAOVONONG
KoL EAEYYOL GE EIKOGLTETPAMPT PAON GE TPAYLOTIKO XPOVO, EVIGYVOVTOS TNV OTOS0TIKOTNTA,
TNV TTO1OTNTO Kot TNV avOEKTIKOTNTA TG KAAMEPYELNS, EEO0IKOVOUDVTOG TAPAAANAL EVEPYELQ

Ko topovg. [8]
2.4 Tuietvouto 10T kot ta Oeppoxnmia 10T

O opdc Awdiktvo tov Tpayudtov (loT-Internet of Things) sivar éva diktvo oo omoio
OLVOEOVTOL GLGKEVEG OV EYOLV aoONTNPES, AOYIGUIKO KOl dLuVATOHTNTO GUVOECTG GTO
S1adiKTLO, £TC1 MGTE VO LTOPOVV VO AVTAAAGEOVY OedOUEVA KO TTANPOQOpPieg HeTa&d TOLG.
210x0g tov 10T givan n PeAtioon g mapay®YIKOTNTOC, TNG OMOTEAEGUATIKOTNTOG, TNG

ggotkovopunong Topwv, g e€otkovounong evépyetlog Kot aiia. [9]

H ypnion tov 10T éyet avénbei pe ekBetikovg puBupovg kan aglonoteiton 6 TANO®PA and
oLOoKEVEG elte eivan owklakég elte Propmyoavikés. Adyw avtng g e&EMEng Tov 10T ko ™
HEYAANG OMOTEAEGLLATIKOTNTAG TOV GTOV EAEYYO Kol Topakorlovdnon cvokev®mv 1o [oT &xet

etoayOel Ko ot Oeppoknmio.

‘Eva Ogppoxnmio 10T €xet dtdpopovg asOntipeg, ot omoiot GTéEAVOLV Ta 0EOOUEVE TOVG OE
po. TAateoppa mov gvepyel kot evtomilel TuyOv kivouvo acBeveldv kot polvveng twv
KOAALEPYEL®DV. ME 00T TOV TPOTO 01 EPYNGIES TV OYPOTAOV EAAYIGTOTOIOVVTOL, PEATIOVETOL
N KoAMEpyeta kot 1 anddoo. Yapyel avamtuén TOpmv Ko ol aypoTeS £X0VV TPOGRACT GE
TOALEG TANpoopieg Tov Ogppoknmiov. Emiong, pe v ypron 10T ovompoatog oto

Oeproxnmio UmopoVE Vo £YOVUE WOAVIKEG CLVONKES Y1l TO PULTE, KO QVTOUOTA GLGTHLOTOL
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vopevons. Me avtdv Tov TpOTo Vo d1acPaiilovTal o1 KOADTEPES CLVONKES KOAMEPYELOGS, EVOD
vdpyel n dvvordTTo EAEYYOL Ko amoeuyng acbeveiwv. Télog, Exovpe v dvvatdtTTa

EVOOUATMOONG GLOTNUATOV aopdietac. [10] [11]
2.5 Xe 11 d10pEpel N TPOTEWOUEVT LAOTOINOT 0o To aAAd [oT Beppoknmia

Me Bdon ta mapardve Bo viomombel Eva [oT Beppoknmio to onoio dev gival T0 HOVAOIKO

£pyo mov veiototon Kot ival eEEMEN TOV VELOTAUEVOV £pYmV.

M viomoinom té€toov €pyov eivar M mruylokn epyacio pe Titho «Movdda eAEyyoL
nepairovioc Oepuoxnmiov» tov Anuntpn Toelika m omola €xel ®¢ okomd TNV

TPOGOUOI®mGT EVOG eAEYYOLEVOL Beppravopevoy Beppoknmiov. [12]

Axoua éva Topopoto épyo givar to £pyo tov ViDes pe titho «Automated Greenhouse». To
épyo avtd eivon éva Beppoknmo mov €xel g otdyo TV pLBuion g Bepuokpacioc, v
pOBon ¢ vypaciag tov £34EOVS, OAAG Kol TV pYBuon g eotewvotntag. Emiong

dovPYNoE Lo 16TocELdA Yo Tov ELeyyo Tov Bepuoknmiov €& anootdoems. [13]

A (o vAomoinom givor n petamtuyloky SmAopatiky epyoacio tov Bapeld [avayuntn pe
titho «E&umvo Ogppoxnmon m omoia €xel ¢ okomd TNV vAomoinon UG TANPNG
AELTOVPYIKNG HOVASAG TOPaKOAOVONONG Kol EAEYXOV TV TEPIPAALOVIIKOV GLVONKOV £VOG

Beppoxnmiov. [14]

[Mapopota Tpooradeia ivar ta Tpoidvta ¢ Sensaphone pe to mpoidv Sentinel Monitoring

System mov £xel ®g okomd TV TapakorovONnon Tov Bepuoknmiov. [15]

Yndpyovv kot oAAd Tapopoa £pya pe avto 1 dapopd Opms tov loT Beppoknmiov and ta
vOAoma oV LVILAPYOLV glvar OTL GLVILVALEL TV acVppaTy emkovavia ZigBee mov etvan
éva. TPOTOKOALO OEOOUEVOV TOV TPOGEPEPEL YOUNAT KOTAVOA®OTN €VEPYELNS, E€0KOAN
enéktaon pe véa e€aptuarta, EAeyyo Ko petdooom dedopévav, evpog petdooong and 10
éwg 100 pétpa ko GAAa modld mheovektipata. To ZigBee ypnowonoteite yuo apeidpopn
emkowvmvia, ONAadn Yo TV AmOCTOAN O€OOUEVOV Yot €AEYXO OLOKELOV OO £€vol
UIKPOEAEYKTN Y10l TOPAOETY L OAAG Ko TNV AW OEG0UEVOV Y1 TOPASELY 0L 0TO aoONTPES
mov givor ovvogpuévol o évav pikpoedeykt. Emiong, dwapépel and ta aAdd épya oto OTL
yiveTon ypfon GLOTNUOTOSC €00TOINGNG Ge TEPInTOON PMTIAG Ko vrepyeiiiong. Téhog,
VILApYEL EAEYXOG EMEKTAONG GOTIGHOD Kol cLGTNHA oOENONS VYPOSiag Kot OAd oVTA Vo

eAEYYOVTOL Kol TopaKoAovBouvToL HEG® TNG 1GTOCEAIDNG.
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3 Teyvoloyieg, MAATOOPLES KOl EPYOAEID TOV EQPAPULOGTNKAY
3.1 Tlpwtoéxorio emKOVOVIOG TOL YPNOLUOTOONKAY
3.1.1 IIpdroyog

H dwacvvoeon vtoloyiotdv, KOUPwV, 1 VTOLOYIGTIK®OV JIKTLMOV TEPLEYEL Lo TANOMPO oo
TPOTOKOALD EMKOVOVIOG Y10 TIG EMKOVOVIEG TOV O1apOpmV KOUPmV. YThpyovv didpopot
TpOTOL emkowvmviag puetald 2 N meplocdTeEpOV VITOAOYIoT®V 1 KOUPwv. Ta va yiver N
avtoddayn dedopévav, ypelaletal éva GHVOAO KOVOVOV TOV TEPLYPAPOLY MG Ba yiver M
EMKOWVOVIOL TOLG Kot oVTO ovopaletor TPmTOKoALO emikowvmviag. Ot kavoveg avtol
TEPLYPAPOVY TOV TEUAYIGUO TNG TANPOPOPIaG IOV £ival TPOg LETASOON, MCTE Vo, UTOPEL Vol
petapepbei e mokéta, v dtadpoun mov Ba akolovdnoel pésa 6To JIKTLO TO TOKETO, Yo
va eBdoel 6Tov Tpoopioud, pebddovg erainBevong ANYng e TANPOPOPIng 6TOV SEKTN Kot
peBdO0VG aVAKTNONG 1 ETAVAANYN TNG OMOGTOANG LEPOVG TNG TANPOPOPING TOV JEV £PTACE
N xotaoTpaenke. Avtd coppaivel, ETEdN aQEVOG Ol EPAPLOYES KOt OL TOTOAOYIEG dAPEPOVV
KO APETEPOV VITAPYOLV JUPOPETIKEG OTTALTIOELS EXIKOIVAOVIOG TOL €V UTOPEL VoL KOADYEL
povoé éva tpotdkoAro. Ta TpmTOKOALL EMKOIVOVING EQAPUOLOVTOL GE VAIKO Kol AOYIGUIKO.

[16] [17]

[Mopakdro o wAncovpe yio ta tpotdékorro UART, to mtpwtoékorro SPI, to mpmtdxorro
12C, 10 mpotdxorro Ethernet, to mpwtokoiro HTTP, to mpwtdékorro IEEE 802.15.4 kot t0
npwtOKoAAO Zighee.

3.1.2 Universal Asynchronous Receiver/Transmitter (UART)

MCU1 MCU2
UART Tx »UART Rx
UART Rx< UART Tx

GND J_ GND

Ewcova 3.1 Aretxovion Aerrovpyids oo Universal Asynchronous Receiver/Transmitter. Iiyn

To UART (Universal Asynchronous Receiver/Transmitter) eivar évo olokAnpopévo
KOKA®LULO TOV KAVEL LETAOOOT] KO ANYN GEIPLOKDV OEO0UEVAOV OGVYYPOVA GE LOPPT| TOKETWOV
péow 0vo koAmdimv tov RX yio v Aqyn oedopévov kot tov TX yio TNV omoGTOAN

dedopévov. [18]
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3.1.3 Serial Peripheral Interface (SPI)

SCLK » SCLK
MOSI » MOSI SPI
SPI MISO & MISO Slave
Master 551 » 55
§52
gy [
—p SCLK
» MOSI SPI
MISO Slave
» 55
— SCLK
» MOSI SPI
MISO Slave
» S5

Ewova 3.2 Arneicovion Aerrovpyrag Serial Peripheral Interface. Iliyn

To SPI (Serial Peripheral Interface) sivat éva 60yypovo celplokd Tp®TOKOALO ETIKOIV®VING
Full Duplex mov ypnoipomoteital Guyve 6€ EVOOUATOUEVO GLGTHUATO Y10 TV UETOPOPE.
dedopévov petalld evog pkpoeheyktr (Master) kot mepupepelokmv (Slave) ce kovtivi
amooTOoN UEGOV €VOG O100A0L TTov £xel £m¢ kal T€ooeplc aymyovs: to SCK mov givatl to
pordt, to MOSI mov eivar yio amootodn dedopévev, to MISO mov eivar yuo v Anym
dedopévmv kot To SS ylo TNV EMAOYT GUGKEVNG LE TNV 0Ttoia BEAOVE VAL EMIKOVMVI|GOVLLE.
Emiong sivor éva mpotoékorro pe vynin toydro petddoons dedopévov, to omoio dgv
dwkomTovtol, aAAd Exovv ocvveyr pon. Téhog, to SPI €xer v dvvotdtmro cvuvdeong

TOAMLOTA®Y GLOKEVMOV GTOV 1010 diowAo dedopévov. [18]

3.1.4 Inter-Integrated Circuit (12C)

MASTER
SDA ‘.l
SCL .
1 I 1
SLAVE 1 SLAVE 2 SLAVE3

Ewcéva 3.3 Areixovion Aerrovpyiog Inter-Integrated Circuit. I1nyn

To Inter-Integrated Circuit (I12C) eivou £va 6OYYpOVO GEPLAKO TPOTOKOALO ETKOVOVIOG TOL
YPNOUOTOIEITOL GLYVE CE EVOMUATMUEVO GLGTILLOTO Y10, TNV LETAPOPA OEGOUEVOV YOUNANG
o OTNTOG PETAED VOGS M| TEPLGOTEP®V Mikpoedeyktdv (Master) kot €vOg 1 TEPIGTOTEPMV
nepipepelakav (Slave) pésov evog apeidpopov dicwAov Tov €yl VO AYWYOVG OV TO £Val

ypnoonoteitot yia to ceprakd pordt (SCL) kot 1o dALo yia ta ceprakd dedopéva (SDA).
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Ta dedopéva oTéAvovTal amd EVay LUKPOEAEYKT GE L TEPLPEPELOKT] CLOKELT] GE LOPOPN
TOKETOV, Yoo vo emtevyBel avtd, n KAOE TEPLPEPELOKT] GLOKELT] £YEL O LOVOOIKN

devbvvon. [18]

3.1.5 Ethernet

To Ethernet givar pia evevpuatn texvoloyio SIKTO®ONG VITOAOYIGTMOV TOL XPNGLLOTOLEITOL
ocvnbog oe tomukd diktva (LAN), diktva puntpomoAttikng meployng (MAN) kot diktva
evpelag meproync (WAN). To IEEE kobBopilel otnv owoyévela mpotumtmv mov ovopdletot
IEEE 802.3. To mpmwtokorro Ethernet ayyiel 1660 1o eninedo 1 (Quoikd eninedo) 660 Kot
10 eminedo 2 (emimedo ovvdeong Oedouévev) OTO HOVIELO OlOGVUVOECNG OVOIKTMV

ovomudtov (OSI). [19]
3.1.6 Hyper Text Transfer Protocol (HTTP)

To HTTP &givon évo TpodTOKOAAO TEAGTN/OOKOUIGTH] TPOGOVATOMGUEVO OTIS GUVOALOYEG
TAnpoeopldv. Mia and Tic o cvvnOicpéveg cuvarrayég eivar ta £yypapa HTML avapeca
o€ £V QUALOUETPTTH Kot 6€ Evav dlaKopioTh. Ot TAnpogopiec Tov petapépovton eivor omiod
Kelpevo, vmepkeipevo, MNyxog, €wkoves, Pivieo, Pdoeig dedopévaov 1 omowadnNToTe GAAN
TANPOPOPIO TOL PETAPEPETOL LEG® TOL O1adtkTVLOL. H emkowvmvia peta&d tov meldtn kot
TOV SIOKOMLOTY EMTVUYYAVETOL LE TNV OVTOAAQYT punvopdtov. To unvopato mov oTéAVEL O
TeEAdTNG, TOL cLVNOMG eivol €va TPOYPAUILE TEPMYNONG 16TOV, €ival OUTHUOTO KOl TO

LUNVOUATO TOL GTEAVEL O S10KOMGTNG Eivat amavinoelg. [20]

To mpwtokoAlo HTTP vmootpiler moArég pebBodovg autnudtov yioo v HETOPOPE
dedopévmv amd dtakoputot. Ot o dnpoeiing pébodot artnudtov sivon n GET, n POST, n
put, n delete, n patch, n copy kot dhiec. [21] H pébodog GET eivor aitnuo avaktmong
dedopévev and éva dakootr, evd 1 pnéBodog POST egivar yia tv amoctoAr| dedopévev

otov dwokopioth. [22] [23]
3.1.7 IEEE 802.15.4
3.1.7.1 Opioudg

To IEEE 802.15.4 givot éva texviKd TPOTLTO Y10 AGVPLOTY ETKOVOVIN TOV £KOOOMKE Ao
10 IEEE, xot xoBopilel v Aettovpyio evog younAod emmédov aGVPUOTOV TPOGOTIKOD
dktHov (LR-WPAN) kot 6Komeel vo Tpoc@EPEL ETKOVMVIO, YoUnAoh KOGTOVG KO YOUNANG

TayvTNToG peTa&d cVokeLOV. [24]
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3.1.7.2 TYomotr cvekevmv mov opiletl o mpodwaypaen IEEE 802.15.4

H npodiaypaen IEEE 802.15.4 opiletl 500 THTOVE GLGKELMOV GVOKEVES TANPOVG AEITOLPYING
KOl CUOKEVEG UELOUEVNG Aettovpyiag. Ot GVoKEVEC TANPOLG AetTovpYiaG £xovv OAEG TIG
dvvatdtreg mov mpoopépel N wpooaypapn IEEE 802.15.4, 6nwc to va umopodv va
EMKOIVMOVOVV LE OTOLONTOTE GUOKELT] GTO OikTLO. Apkel va givar evepyég, yio va akobve
10 TAVTA 6T0 O1kTLO. O GVOKEVEG PELOUEVNG AELTOVPYIOG £XOVV TEPLOPICUEVES SVVATOTITEG,

On®E TO OTL PTOPOVV VO, ETKOIVOVIICOVY HOVO UE L0 GVOKEVT TANPOVS Asttovpyiag. [25]
3.1.8 ZigBee

3.1.8.1 Tieivou to ZigBee

74 zigbee

Eixova 3.4 Aoyoromo ZigBee. [nyn

To ZigBee opiotnke a6 to IEEE (Institute of Electrical and Electronics Engineers) to 1998.
To diktvo ZigBee sivar éva npocwnikd diktvo meproyng Wireless Personal Area Network
(WPAN) mov &ivol KoTGAANAO Y10, €QOPUOYEG AGVPUOTNG OIKTOMONG, YL EAEYYO Kol
napakorlovdnon pe padtocvyvotntes (RF) mov amaitodv younid pvbud dsedopévav xapuning
Katavolmong evépyelog, vyning amddoong (35 kbps), younid Aavbavovta ypodvo,
TPOPAEYIHO YPOVO  EMKOWVOVIOG KOl OCQOAY OKTO®MOT YoUnAov Kko6cTovG. Emiong,

vrootpilet TaydTNTEG dedopévmv Emg kar 250 Kbps.

To ZigBee ypnowonotel yio vo emikowvoviosl, padioocvyvotnteg (RF). Ymdapyoovv 3
dbéoipeg ocuyvoTNTEG:
1. 2,4 GHz — omoia ypnowonoleitan Taykdouia kot popdleton pe to Bluetooth ko
Wi-Fi
2. 915 MHz — n omoia ypnoylomoteital otnv Apepikn.
3. 868 MHz — n omoia ypnowonoteitoan otnv Evpmdnn, oAAd amayopedeton o PEPIKES
AOPES.
To ZigBee Paciletar 610 mpodTLRO diktvwong IEEE 802.15.4 ywo ypriyopn diktdwon amnd

onueio o€ onueio f and éva onueio oe Tolandd onueio. X1oy0g Tov ZigBee eivar va £xet

YounAdtepo puBud petdooong dedouévav oe ovykpion pe dAAia diktva WPAN. Emiong,
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OTOYEVEL GE EQPUPUOYES YOUNAITEPNC 10YVOG OV B TPOGPEPOLY YPHVIA AEITOVPYING GE N
emavaeoptiLopevn pratapio Kot umopel va cuvoedel pe meprocotepovg kOpPovg (2~ 16 =
devbuvon 16-bit > 65.000) evd yo mapaderypo to Bluetooth poceéper ovhvoeon povo 8
ovokevav. To ZigBee &yet oxediootel ylo Eleyyo kot mapakoiovdnon, eved to Bluetooth yia
avTIKoTdoToon KaAmdiov. o vo pmopovv va emKotvevouy OAEG 01 GUGKEVEC LETAED TOVG,
10 dikTLO Opilel kiBe cvokevn pe Eva povadko avayvoplotiké PAN (PAN ID). Avto to

AVOyVOPLeTIKO Eival Koo PeTa&d OOV TV GLGKELMV TOL 10V dtktdov. [26] [27]

3.1.8.2 Tvmot cvokevav ZigBee
Onwc n mpodiaypapn IEEE 802.15.4 éyetl opicel Tovg TOTOVE Guokevmv €10t Kot o ZigBee
opilet avtioTory o TPELS S1APOPETIKOVE THTOVS GLGKELMV : GLUVTOVIGTNGS, OPOROAOYN TG KOl

TEPRATIKEG GVOKEVEG.

i.  'Evog evvrovietiig (Coordinator) £yt ta axdAovbo xopoKTnploTiKd:

e Emiéyet éva kavail kot éva avayvoplotikd PAN (téco 64-bit 660 kar 16-bit), yio
va Eekwvnoet 10 Olktvo. Metd amd avTOd, CLUTEPUPEPETAL OLGLOCTIKG GOV
dpopoAOYNTIG.

e  Mmnopel va emTpEYEL GTOVG dPOUOAOYNTES KOl TIG TEMKEG CLOKEVEG VO cLuVOEBOVV
07O OIKTVO.

e  Mnopel va fondnocet otn SpopoAdYN T OEOOUEVOV.

e Agv pnopei vo koyun0ei ko 0o Tpémel vo tpopodoteitan and o diktvo. [28] [29]

ii.  'Evog dpoporoyntig (Router) éxet ta akdlovba yopaKTnpIoTIKA:
o [lIpémer va cuvoebel oe éva ZigBee PAN yia va pmopécet va Petad®ost, va AAPet 1
vo. dpoporoynoet dedopéva.
e Metd ) 6VUVOEDT, UTOPEL VOL EMTPEYEL GTOVG OPOLOAOYNTES KO TIC TEMKEG GUOKEVES
va cvvdehovv 6To dikTvo.
o  Metd v évtoln, propel va fondncetl ot SpopoAdYNOT OESOUEVMV.

e Agev umopei va kowun0ei ko Oa Tpémet va tpogodoteital amd to diktvo. [28] [29]

ili.  Muw ek ovokevi] (End Devices) sivar amapaitntn, povo eav ypedletar va
yivetal eEokovounon evépyelag 6to £pyo, apoL 1o TeAKO Xbee Oa Aettovpyei pdvo
otav {nrovvtor dedopéva omd avtd. Mo teEAIKT] cvokevn €xel o okOAoLOO

YOPOKTNPLOTIKA
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o [lpémel vo ouvdebet pe évav dpoporoynti 1 ovvroviot o€ éva ZigBee PAN yia va
UTOPECEL VO LETAOMGEL 1] VAL AGPEL OEOOUEVQL.

e Agv emTPENETOL 1] GUVOEST] GLGKELMOV GTO HIKTLO.

o Jlpémer mévro vo petadider kor vo AouPdver oedouéva RF péom avtod tov
dpoporoyntn M ovvtoviot. Aev eivar dvvoty mn dpopoidynon odedopévov. O
OPOUOAOYNTNG 1] O CLVTOVIGTHG OV EMETPEYE TN GVVOECT] UOG TEMKNG GUOKEVNC
yivetal o "yovéac" Tng TEAKNG CLGKELTG.

e Agdouévou OTL 1 TEAIKN] GLOKEVT UTTOPEL VAL AdPOVET, 0 YOVENG TPETEL VO, UTTOpEl va
amoOnkevoeL N} va, TP oEL El6EPYOUEVE TOKETO dedopévav Tov Tpoopilovral yia
TNV TEMKT GLOKELT £ OTOV 1 TEAIKT] GLGKEVT UTOPEGEL VOL APLTVICTEL Kot voL AGPet
T0 dedopéva.

e  Mmnopel va giodyst Aettovpyieg YOUNANG KatavdAmong yia eE01KOVOUNGT EVEPYELNG
Ko puopei vo tpogodoteitan pe pmatapio. [28] [29]

3.1.8.3 TomoAoyieg ZigBee

O1 toohoyieg mov pumopovv va yivouv ce éva diktvo ZigBee eivar :
1. H Tomoloyia actépag sivor pia S10pdpP®ON SIKTOOV 7OV 1) EMKOWVOVIO HL0G
ovokeVNc o¢ cuvtoviotc (Coordinator) pe oroladnmote aptOpd amd dPOUOLOYNTES
(Router) 1 teppatikég ovokevég (End Device), mov enikovavoiv peta&d toug xopig

VoL VTEapPYEL Gpeon emtkovmvia tov TeMK®v cvokevmv (End Devices). [30] [25]

End Device

End Device b
Coordinator

Eicova 3.5 Avamapadaroon toroloyiog aotépa.

2. H TomoAoyio dévrpov civar €évag tomog tomoloyiag Peer to Peer ommv omoia n
emkowvovio yivetar HETOEDL UG GUOKEVLNG TOV AETOVPYEL MG GLVIOVIGTNG
(Coordinator) kot pe omotodnmote apud and dpoporoyntég (Router) M telMkég

ovokevéc (End Device). EmmpdoBeta, ot dpoporoyntég umopodv cuvdebodv pe Tig
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TEMKEG GLOKEVEG G oL 1lEpapyio omd TNV VYNAOTEPT] TOL EIVOL O GLVTOVIGTNG TPOG
mv yapnAdtepn mov eival M teAKN cvokevr. Emiong, ot telMkég cvokevég dev
UTOPOVV VO EMKOWVMOVIGOLV AUEGH LETAED TOVS OAAL LECH TOV GLUVTOVIGTAOV 1) TOV
dpoporoyntdv. XNV TOmoAoYio avT LIAPYOLV TOVAGYICTOV TPIK OLOPOPETIKA
emineda Omov 000 GLVOEdENEVOL KOUPOL HeTAED TOVG HTopovV va £xovv HOvo pia
apopaio cOVOEST, ETOUEVOG UTopel VoL LITAPYEL LOVO EVaG CUVOEGLOG LETOED TOVG.
[31] [25]

End Device

End Devi
neBevice End Device

Routey End Device

End Device
Router
Coordinator

Router
End Device

Ewcova, 3.6 Avamapdoroon toroloyiog 0évipov

Ymv Tomoloyio TAEypaTog OAEG Ol GLOKEVEG dlacvvdEovTal HeTa&h Tovg. AvTi 1M
ovvdeon ypnoyonoteital cvvnBwg oe epappoyés 6mov M euPéreln petah dvo
onpeiov propet va etvan peyodvtepn amd v pPéreta Tmv 00 GLGKEVOV, AL, €6V
VILAPYOVV EVOLAUETEG GLOKEVEG, LITOPOVV Vo TPo®mONOovV 0ToladNToTE TAKETO TPOG,

Kot oo Tig embountéc ovokevéc. [32] [25]

End Device

End Devi
ne bevice End Device

R End Device

End Device

Router

Coordinator

Router
End Device

Ewcovo 3.7 Avamopdaroocn tomoloyiog mlEyuotog.
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3.2 TA®GGES TPOYPOUUULOTIGLOV TTOV ¥PNCLUOTOMmMONKAY

3.2.1 Aoywopikoé Arduino

To Aoywouko Arduino IDE (Integrated Development environment) eivon évo oAokAnpmpévo
nepfariov avamtuéng avorytov kodtko. To Arduino IDE diver v dvvatotnta covtaéng
TOV KOOIKA, TNG LETAYAMTTIONG Kot fonBdel otov evtomiopud cpoipdtov. Eniong, mepiéyet
L0 TEPLOYN WIVOLATOV, U0 GEPLOKT 000V, Lo VPO LE KOVUTTLA TTOV £X0VV SLAPOPES
Aertovpyieg, OTMG KOLUTL EAEYYOV KMOOKA, KOVUTT UETAYADTTIONG, KOVUML Y10l VEO OKiTGO

KOl TO KOVUTL Y10, TNV GEplakn o06v.

To Loyiopiko €xetl €bypnoto TEPPAALOV Kol EYKOTAGTAGT] GTOV VTOAOYLGTY] SIEVKOAVVEL TNV

oOvTaén ToV KOJKO Kot TN HETAYADTTION otV mhakéta Arduino. [33]

@ sketch_aug26a | Arduino 1.8.19 . i

Apyzio Emelzpyooio IyfSio Epyohzic BorBauo

sketch_aug2Ga

1l8void setup() {

2 // put your setup code here, to run once:

cEvoid loop () {

// put your main code here, to run repeatedly:

Arduino Mega or Mag

Ewcévo 3.8 Lrryuotomo 006vne tov Arduino IDE.
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O kddkag Arduino givor avtdg mov ypapetan péca oto Arduino IDE ko givatl owtdg mov
eoptdveTal otov pkpoeheykt. O kddwkag Arduino Paciletoar otnv yAdooa C/C++ ue

npocOfkn PiA0ONKOV, edIKOV neBdd®V Kot cuvapticewy. [34]

3.2.2 T'A®cGeg TPOYPOUUOTIGUOD SLOOIKTHOL

3.2.2.1 Hyper Text Markup Language (HTML)

HTML

Eixéva 3.9 Aoyéromo Hyper Text Markup Language. I1nys;

H Hyper Text Markup Language (HTML) &ivot pia yAdooco ofiuavenc, onladn mepiéyet
od1yiec Tov amevBHVOVTAL GTO PLAAOUETPNTN Y10 TO MG VoL TPOoPANDel o oeAida. To apyeio
kodwa HTML dwofdletor amd évav @uAlopetpnt Kot avaAdymg Tapovstaletat To Keilevo,
ot €wKdveg kot ot ovvoespol. Etol yphoovtog oe évav emefepyaotr] KeEWWEVOL e
OCULYKEKPLUEVO TPOTO KOl SOUN, 0 PLALOUETPNTNG PAETOVTAG TNV Soun awTn YVopilel Tov Kot
TG O TOPOVGLAGEL TO KEILEVO, TIC EIKOVEG Kol TOV o TAEL, OTOV KAVELS KAVEL KAMK GE £val
ovvoeopo. Kabe apyeio HTML ywo va avayvopiotel amd to QUAAOUETPNT TPENEL V.

avaypagei og enéktacn apyeiov .html. [35]

<html>

<ke@ahi>

<title>TiThog oeAidag</title>

</head>

<ompa>

| <hi>AuTh eivar pia emikepalida</hi> ‘

|<p>Au‘rﬁ eival pia napaypagoc.</p> ‘

| <p>AuTh] eival pia GAAn napdypagos.</p> ‘

</body>

</html>

Exova 3.10 Aoy eyypépov HTML. Inyn
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3.2.2.2 Cascading Style Sheets (CSS)

Ewcova 3.11 Aoyororo CSS. [nyn

To Cascading Style Sheets (CSS) givat 1 YADGGO TOL YPNOULOTOLEITAL DGTE VO OPLOTEL TWG
Oa gpeaviotel 10 6TLA £vOg eyypapov HTML. Kdébe apyeio CSS yia va avayvopiotel omd 10

QUALOUETPNTH TPETEL VAL AVALYPUPEL OC ETEKTACT apyeiwV .css. [36]

3.2.2.3 JavaScript (JS)

Eixova 3.12 Aoyoromo JavaScript. Iyyn

H JavaScript sivar po yAdooo TpoypopoTiopod oy ¥PNGILOTOIEITAL GE TPOYPALUTOL
wepMynong 1otov. Eniong mapéyel tnv aAANAETIdpaoT TOV TPOYPELULATOS TEPUYNONG LLE TOV
YPNOTN, ONUIOLPYDOVTOS £TC1 OLVOLIKES 10TOGEAIDEC. AnAadn yivovtol otnv 16ToGEAIdN
oAlayéc, Yopig vo amorteiton 1 U oLTORTH EOPTMON TG 10TOCEAIdOS. AKOUa KAmoleg
TAatPopueg Ommg eivar to Node JS emitpémovy vo ypnoylonoleitan JavaScript amd v
mAevpa Tov dakoutotn. Téhog, M YA®oo Tpoypappatiopod JavaScript ypnowuonoteitot
pali pe v HTML xor v CSS, ypnowomowdvtag to tag <script></ script > 7
dnovpydvrag éva apyeio .js. [37]

AxorovBel Tapdoetypo KO amd TOo KOUUATL TOV KOdKa soilgraph.php yia v epedvion

TOV TIUOV GE YPOPIKN Topdotach péow Tmv google charts.

<script type="text/javascript"> //open tag Js
google.charts.load('current', {'packages':['corechart']});
google.charts.setOnLoadCallback (drawChart) ;
function drawChart () {
var data = google.visualization.arrayToDataTable ([
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['event', 'soilhygro']l, //Data from data base
<?php
while(Srow = mysqli fetch array(Sresult)) {
// guedvion tov dedouévev
echo "['".Srow["event"]."", ".Srow["soilhygro"]."],";
}
?>
1)
var options = {
title: 'Soil hygro meter sensor' // T{TAOC VYPXOLKAC
};
var chart = new
google.visualization.LineChart (document.getElementById('curve chart'));
chart.draw(data, options);
}
</script>// close tag js

3.2.2.4 Personal Home Page (php)

Ewxova 3.13 Aoyoromo Personal Home Pag. ITnyn

H php &ivon pa supémg ypnotpomolodpevn ovorytod KOSIKo YADGGO, 0EGUNG EVEPYELDV amd
TNV TAELPEA TOL SKOUIOTY, OALG KO YADGGO YEVIKNG XPNONG TOL YPNGILOTOL00V TOAAOL
TPOYPOUUOTIOTEG Yo TNV avanTtuén Iotov kot umopet va eveouatmdet oty HTML. H PHP
EMTPENEL GTOVG TPOYPOUUOTIOTEG 16TOD Vo ONUOLPYOVV Eva SUVOIKO TTEPLEXOUEVO TTOV
aAANAOETIOPA e PACEIS OEdOUEVOV Kat EvVa IGYVPO ePYALElD Yl TN ONovpyio SVVALIKOV
Kot Swdpactikdv 1otoceridmy. Kdabe apyeio php vy va avayvopiotel ond tov

QLUALOUETPNTH TPETEL VAL OVaypaPel ¢ enéKTacn apyeimv .php. [38]

3.2.2.5 Structed Query Language (SQL)
H SQL e&lvar po yAdooa yu v e€aywyn Kot TV opyavmorn JOed0UEVOV oV &lvan
amofnkevpéva oe pia oyectakn facn dedopévov. Mo Baon dedopévov elval Evag mivakog

LE OTAAEG KO YPOUUES 6TOV 0moi0 givat amofnkevpéva og avtov dedopéva. [39]
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3.2.2.6 MySQL

MySOL.

Ewcova 3.14 To Aoyoromo e MySQL. [y

H MySQL eivor éva dwpedv Kot ovorytod KOJKA, €VPEMS YPTCILOTOOVUEVO GOGTNLLO
dwyeiptong oyectok®v Bacewv dedopévav mov avortuydnke and ) ORACLE kot Baciletat

otV dounpévn yhowooa SQL. [40]

3.3 Epyoaieio ko mAaT@OpLES TOV Y¥pMCILOTOMONKAY
3.3.1 Aoyioukdé XCTU

ACTU  Working Modes  Tools  Help

"ERO-
a Radio Modules @ @ - 0 ﬂ Radio Configuration
Click on @8 Add devices or Change between %F Configuration,
@R Discover devices to add Consoles and &® Network
radio modules to the list. working modes to display their

functionality in the working area.

Eixova 3.15 To mepiffaAiov tov Loyiouxod XCTU

To XCTU egivor pia dwpedv epappoyn mov mpocepépel n DIGI, éxer oyedaotel, yuo va
emrpémel TV pLOoN, TV dapdpeon kat T dokiun povdowv REF Xbee péowm puog aming
ot xpNon yYpaeikng oemaens. Ta Xbee pmopodv va cuvoeBovv pe to XCTU péom piag

37


https://en.wikipedia.org/wiki/File:MySQL_logo.svg

oelplakng povadag 6mwe to SparkFun Xbee Explorer USB kot votépa 6uvEEOVTOG LEGH EVOG

KaAmdiov mini USB pe tov vmoAoyiot.

Me 10 X-CTU pvBuifovtar ta Xbees, dote vo dnpuovpyndovv Siktomtd diktua pe dekdoeg
Xbee M amimg éva (ebyog dedopévov evarlayng. Emiong, vmapyer m dvvatdtnta

EVNUEPDOEMY GTO VAIKO-AOYIGHIKO Kot Tpomonoinong mapouétpmy. [41]

2NV opYIKN ETPAVELD TOV AOYICUIKOD TTEPIEXEL EMAOYEC avalnTNoNG Kol TPOGONKNG TV
ovokevmv Xbee. Eniong mepiéyet éva kovpmi ylo epyaeio, yio tng pHOong tov Aoyiopikov,

ywo. ta. Feedback kot yio tnv Borfgia 6to Aoyiopuko.
Ao TepLéEyeL TPELS OLUPOPETIKEG LOPPES EPYOTTOG:

e 1 mp®OTH HopPn epyaciog eivar Configuration mode mov givan yuo v dtapdpemon
tov Xbee,

e 1 Odevtepn popen epyaciog Console mode mov emitpénel v emikowvmvia, TV
dnuovpyio TAAGIOV Kot TV EAEYYO TG ETIKOWVOVIN e TG cvokevég Xbee

e 1 1pitn popen epyaciog Network mode mov eivar ywo v omtikomoinon g

TOTOAOYI0G Kot THG S10l0HVIESTG TOV SIKTVLOV IOV E)eL dnpovpyndei. [42]

3.3.2 Visual Studio Code

Eixévo 3.16 To Joyorvomo tov Visual Studio Code. ITnyn

"o v odvTaén tov KOdIKa Yo TG 1otooeAidag yivetar ypnon tov Visual Studio Code. To
Visual Studio Code ivau évag dwpedv eneepyaotic KOJKO e JIAPOPES EMEKTAGELS, DOTE
vo KaAVTTouy KaBe avdykn tov mpoypoppatiot. Emiong fonbdel tov mpoypappatiom
ypoen Tov KOowa, Ponbder otov evtomiopd cPoApdTeOV Kol SopBdvel TOV KMOIKO
ypnoponowdvtag to epyaieio intelli-sense eivon éva gpyoleio copmAnpwong kmdwka. [43]

[44]
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3.3.3 Aoyiouké XAMPP

XAMPP

Eixova 3.17 To Loyoromo e XAMPP. Lnyn

I'oa vo otqoovpe Vv 16t0ceAda, Ba kKavoupe yprion ™ php, MySQL kot Apache ondte Ha
ypnoporomcoovpe 1o XAMPP mov ta mepthapfaver oo avtd pali. To XAMPP sivan
SLOKOLOTNG 16TOV oL £ivarl dmpedv Kat avorytod kdowa. Eriong 1o XAMPP £yet d1dpopa
Services kat yio avtd TO OVOpO TOV £)xEl TPOEADEL OO T APYIKA YPALULOTO VTV TV
Services 1o “X” onpaivel Cross-platform, to “A” diakouiotg Apache, to “M” MySQL, 1o
“P” PHP ka1 to “P” Perl. To XAMPP givat éva mpdypappo mov pmopel va gykatactadel og

Evav VIIOAOYLIOTY, MGTE Vo Tov petatpéyel o Evav Web Server.. [45]

3.3.4 Apache

To Apache givar éva Aoyiopkd S10KOUIGTH 16TOV 0vOLXTOD KMOKO TOV EKTEAEITAL GE Evav
Web Server kot givar vevBovo yuo v amodoyn artnpdtov HTTP kot aroctodn micom Tig
{nrovpueveg TANPoPOPLOV e TN Hope1 otoceridmv. O Apache divel ta mepeydpeva pog
1ot00eMdaC 6T0 PuALopeTpN T [46] [47]

3.3.5 Google Charts

Google
( \ Developers
Charts

Eixova 3.18 Aoyoromo Google Charts.[Tiyn

Ta Google charts eivon dwpeav PBipiobnkec mov eivan Poaciopévec oe JavaScript mov
nmpoopilovtal, Yio vo EQOPUOCTEL GE £PYOL 1IGTODV Y10l TV OTTIKOTOINOT) SUVOUIKDOV OEGOUEVOV.
Ynroompilel didpopa daypappate 6nmg Column Chart, Line Chart, Pie Chart, Donut Chart,
Gauge kot dAlo. Emiong ta google charts ypnoyomrotovv tig teyvoroyieg HTML5/SVG, yia

va vrootpifovv pa Tokido amd GLoKEVES Kol TpoOypappa tepmynonc. [48] [49]
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336 IFTTT

IFTTT

Ewova 3.19 Aoyoromo \FTTT. Lnyn

To IFTTT (If This, Then That) givot puo vanpecio 16100 1OV GLVIEEL EPAPUOYEG, GVOKEVES
Kot vnpecieg 1otov poli 0nwg Gmail, google assistance, twitter Kot GALG MOTE VO GUVOEGEL

™G d1dpopeg aVTEG VINPEGiEg pe avTopaTicrovg. [50]

3.3.7 ThingSpeak

D ThingSpeak" Channels ~ Apps  Support= CommercialUse  How to Buy G

Arduino Sensor Data

Channel ID: 1628938 Arduino Sensors (DHT11, Soil Hygrometer, 2 LDR,
Author: mwa0000022454647 HC-SR04 Ultrasonic and Mg-07) send this data to
Access: Public thingspeak and later to my web site.

| B Export recent data | MATLAB Analysis MATLAB Visualization
Field 1 Chart &2 o Field 2 Chart [c =)

DHT11 Sensor Temprature DHT11 Sensor Humidity

325
g *® 75
27.5
20:00 22:00 26. Au
Time

20:00 22:00 26. AU
Time
mingSpeak com Things

Eixova 3.20 To xkavddi ThingSpeak mov ypnoiomoiodue yio tyv anetkovion twv ypogikmy 1os.

To ThingSpeak eivor po IoT mhatedpua mov mapéyet SPopes LINPEGieg Yoo TV
emeEepyacia KoL TV ONTIKOTOINGN dedopévev Tov AOUPAVOLUE Kol GTEAVOVLUE OO TIG

oLoKeVEC oG oto cloud og epappoyéc Internet of Things (1oT).

To ThingSpeak divel Tnv SLVATOTNTO VO OTTIKOTOUCOVLE TO OEOOUEVO LOG LECH YPOUPIKDY
TOPUCTACEWYV, LETPNTOV Kol oTafepdv oplBumv, emiong pog divel v duvatdtnto cHVOESTg
e S10popeg VINPEGiES, OTmG eivar To TWiItter yio aroGTOA AVTOUOTOTONUEVOV UNVOUATOV
N 10 MATLAB vy enefepyoacio dedopévmv, cOVOESN HE ONOLONTOTE 1GTOGEAIN

ypnoponotwvtag to API Key ko aArd. [51] [52]
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4 YAk mov ypnoyuomondnkov
4.1 Arduino

4.1.1 Tueivon to Arduino

ARDUINO

Eixova 4.1 To Loyoromo tov Arduino. Inyn

To Arduino eivor po TAQTEOPHO OVOLYXTOD KMOIKO TTOV OTOTEAEITOL OO TNV TAUKETO

(Hardware) kot and 1o Aoyiouko (Software). [53]

H mhaxéta Arduino amoteAeiton ommd pion untpikny TAOKETO, HE EVOMUOTMOUEVO EVOV
pupogAeykt pe Ao niextpovikd eEaptpata. O pKpoeAEYKTNG TEPLEXEL EMEEEPYAOTY,
VAU Kot poypappatilopeves €16000v¢ kol €£000vg, ot omoieg Umopovv va givar gite

YNOKES, €iTe avoloyikég Kot OAa avtd gival evoouatopuéva og Eva uévo Chip. [53]

To Arduino eivar po a&lomot TAat@Oppo, ToAH otkovoulkn Kot Stafétel moAD HEYALES
duvatdteg, KaBMG pmopet vor cuvoebel e GLOKEVEG £1G000V OGS UTOVTOV, POOGTATEG,
acOnmpeg, ovokevég e£0d0v Oonwg Avyvieg LED, LCD 006vn, k.A.xw.. Eniong vrdpyel n
duvortotnTo enéKTOONG TOL availoya pe to Project pe to kotdAinia Shields. Télog, 1o
Arduino mpoypappotiletar 6 pio ToAd 16XVPN YAOCGH TPOYPUUUATIGHOD TV WIriNg mov
givar ouvdvaopog C kot C++. [54]

To tapamdve kadiotoby To Arduino 13avikd Yo EQAPIOYES GVTOUOTIGUOD, POUTOTIKNG Kot

Internet of Things (IoT) 6mov ka1 ¥PNOWOTOIEITAL EVPEDS LE OLGEKOUTOUUDPLO EVEPYES

OVLOKEVEC TayKoopime. [55]

Ewcovo 4.2 IMoxére Arduino Uno urpootivip oyn.
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Ewcova 4.3 IToxéra Arduino Uno wicw oyn

H mhoteoppa Arduino amoteleiton omd moAAES S10POPETIKES TAUKETES, Y1 VO, TaPLalet yia
Kabe avdaykn. H mo dnpopiing miakéto eivar to Arduino UNO, n omoia €yetl dekamévte
YNokég akideg el0d6dov/eE6d0v, 5 avaroyikég, Flash Memory 32 KB, SPRAM 2KB «at
EEPROM 1 KB. Ot duvatdtmreg mov tpocpépet 1o UNO dev koAdTTOUV TG 0VAYKEG TNG
ToPoVOAG TTUYIOKNG CLUVENMDG 1) endueveg emthoyég ivar to Arduino MEGA 1 o Arduino
DUE mov eivon €k000elG e TEPIGGATEPES €1GO00VC/EEOS0VE Kl TEPIGGOTEPT Hviun. H
mhaxéto DUE €yetl mepiocotepeg duvatotnteg and v nhakéto MEGA, wotdco to Arduino
DUE éyet oAb koxn cvoppatotnta pe to Shields. Emléydnke to Arduino MEGA 2560 (R3)
Board mov Baciletar oto AT mega2560, Loyw g xpnong tov Ethernet Shield. [56] [57]

4.1.2 Arduino MEGA

To Arduino MEGA dwféter 54 ynolokég axideg €16000v/eE0d0v, amd T omoieg ot 15
pmopovv va ypnoiponombodv og £Eodor PWM, 16 avoroyikéc, o ocvvoeon USB, o
kepoaAida ICSP kot por vrodoyn tpopodociag 7-12V. O ynotlakég akideg tov Arduino
divovv gite 5 V (oproudg HIGH), gite 0 V (opropudg LOW). Ot €€odot PWM onuaivovy Pulse
Width Modulation, and avtéc tic €£660v¢ dratifetar avaroyikn €050 6€ TETPUYOVIKO G
KOpoTog, apd yivetoar aAiayn tov xpoévov ON kot OFF tov ofpatog ¥pnoipuonoumvtag tmy
evtol analogWrite(byte) kot avaypdpovtog péoa oe moapévheon tov Kokho Asttovpyiog
(Duty Cycle). T'a. 100% Duty Cycle avaypdagetor ta 255 Bytes, evod yia 50% Duty Cycle
avaypaeeton 127 bytes kot ovte kabeénc. 'Etol, pe avtdv tov tpoémo yivetar EAeyyog yio
napadetypa e eotewvdmrag evog LED 1 g taydmrag evog kivnpa. EmumAéov 1o

Arduino mega &yt pvipn Flash 256 KB, SRAM 8KB kot EEPROM 4KB [58] [59]
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Type-B USB
Connector

Digital 10 4 UART Chanel - Serial
PWM OUTPUTS Communication 12¢ |

D44-D45-D46->PWM

Miso M@ vece
Power Pins ATmega2560 SCK | @ @ vos!

7-12DC Analog Input Pins =2
input jack RST |@ @ GND

ISP6PIN

Eiwcova 4.4 H mhoréro Arduino mega ue ta uépn mov amoteleitor. Inyn

To Arduino mega vrootmpilel 0 mpmtokoAro emkowvwviag UART éxovtag 4 kavaiia
EMKOWVOVING, TO TPOTOKOAAO emikowvwviag ISP €yovtag o kepoiida, Kot To TP®TOKOALO

emcowvaviag 12C éyovrag 4 akideg. [58]

[potéxorra UART 12C SPI
AvokoAia Amho Evkoin ovvoeon | [ToAvmhoko OG0
TOAOTADV av&dveton n
GUOKEVDOV GUOKELN
Tayvto ITw apyo [T ypyopa amd 10 | O Mo ypryopog
UART
ApOpnog cvokevav | Ewg 2 |'Emg 127, oaAla | [ToAréc, oALG
GUOKEVEG yivetatl ToAOTAOKO yivetan
TOAVTAOKO
ApOnég KoAwoimv | 2 2 4
Duplex Full Duplex Half Duplex Full Duplex
ApOpoc masters | Single to | Multiple slaves and | 1 master, Multiple
Kot slaves Single masters slaves
Data Distance 15m 0,5m 0,1m
Data rate 20Kbps 1Mbps 25Mbps

ITivaxaog 4.1 Zboyrpion twv omootnpi{ouevav apwtorxoiiowy Arduino Mega. Inyn
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4.1.3 Arduino Ethernet Shield

Eixovo 4.5 Aomioo, Arduino Ethernet Shield. Iy

Ta Shields eivon Thaxéteg mov pmopovv va otolpdlovol mhve amd Tig mhakéteg Arduino
aAAG Ko M pio pe v GAAY, ®ote vo ocvEnbovv ot Agttovpyieg tov Arduino. Ta Shields sivau
KOTOOKEVAGUEVA 6TV 1d10 popen pe v mhakéta Arduino. Ta Shields exucowvmvodv pe v
mhaxéto Arduino péocw SPI 7 12C  UART. T'a ta neprocdtepa Shields, o katackevaotég
&xovv dnuovpynoet Pipiodnkeg kot mapadelypato, MGTE 1 XPNOT TOVS VoL YIVEL TTLO EVKOAN.

Yndapyovv modrd Shields énwg: kivntipa, Relay, Ethernet k.A.xt.. [60]

Yty gpyacio Oa yiver xpnon tov Ethernet Shield, mov eivan évag eheyktng Ethernet, dote va

yivel cuvdeon tov Arduino pe to diktvo.

"Eva éiktvo ivar pio opddo voAoyloTtdv, SI0KOUIGTMV, GUGKELAOV OIKTVOV, TEPIPEPELOKADV
N GAA®V GLOKEVAOV TTOV EIVOL GUVIESEUEVES LETAED TOVG, Y10 VAL EMTPETETOL 1] KON PN O
dedopévoy. Ta va vrdpyet éva diktvo, Ba Tpémel vo vITapyovy ddpopot Servers, yuo vo
KOADTTTOVVY TIG avVAYKEG TOV d1kTHoV, Omm¢ évag File Server mov Oa diayepileton ta apysia,
TO AEITOLPYIKO GVGTNLO TOL SIKTVOV Kot TNV pon TV dedopévav, 1 évag Communication
Server mov Tapéyel TV dSuvaTdTNTO OTOGTOANG TV email, onmg évag Web Server ywo v
erho&evia ag otooeAidag kot Onmg évag Database Server, otov omoio Oa amoOnkevovtat
ot 6Aeg  mAnpooopies. To kabe diktvo amoteAeitar amd kopPovs. O kopPog eivar kKabe
OLGKELN TTOL GVVIEETAL 6To dikTvo. [ va givar n duvaty 1 cOvdeon evog Server pe éva

diktvo LAN ypetaleton va £xovv o kabévag tovg évav eleykt Ethernet. [61] [62]

To Arduino Ethernet Shield épyetar pe pa povado Ethernet Wiznet W5500, pe scwtepikd

buffer 32K kot képto SD, 1 onoia emtpénel 6Tovg YPNOTES Vo Exovv TPocPaoct ond 1o
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dadiktvo Kot va amodnkevovy TANpopopicc o wia kapto SD. To Arduino Asttovpyei g

TeEAATNG 1 SlaKooTHG avadoya pe Tig pubpicelg Tov Oa yivouv. [63]

Kdvovtog xpnon tov Ethernet Shield vrdpyet n duvatotnta va amoctadodv dedopéva amod
TOVG oo TNPES, 01 omoiot ivar cuvdedepévor oto Arduino, oto ThingSpeak, aAld kot otnv

Baon dedopuévmv mov Ba dnpovpynOei.

4.2 Aiodog

Eixova 4.6 Aiodor IN40O7

H 8i0dog elvar éva nuiay®yd 6Toyelo Tov EMTPENEL TV POT| PEOUOTOS Otd TNV AVOS0 TPOG
v KaBodo. H diodoc Ba ypnoiponombei og diodog Snubber mov fonbaet oty e&dhenym tv
TAPOOIKAOV TAGEWV MOV TPOKAAOVVTIOL, OTAV £vo poyvntikd mnvio (O0TwG ovtd Tov
Bpiokovior 6e Kiwntipa, peAé 1 niektpopayvntikny BaABion) mov yavel Eapvikd v oy
Tov. [64]

4.3 Light Emitting Diode (LED)

Arpde
Flat sice +
and ghay
lead
/| indicare
‘ cathode
Anade Cathenila
Cathode

Ewovo. 4.7 Areixovion Light-emitting diode. Ipy#

To LED (Light Emitting Diode) givat cuokevég nuiaywydv tov amroteAobvot amd pia 8i0do,
oL 6tav ToAwBel opBd ko mepdoel pevpa omd avtd, Oa exkméunel pwg. To LED vrdpyovv

o€ d1apopa. Leyétm ko ypopoarta. [65]
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4.4 Tpoaviictop nediov nuioywymdv oetdiov petdirov (MOSFET)

Eicova 4.8 Tpaviorop MOSFET IRF540N.

To MOSFET (Metal Oxide Semiconductor Field Effect Transistor) givar tpaviictop pe
amopovouévn v TOAn. Eniong sivon dudtaén ereyyouevn ond tdon oe avrtibeon pe ta BJT
oL elvar eAeyYOUEVOL PEVUOITOC KOl Y10 OVTO TO PEVUOL TNG TUANG €ival TOAD pikpd. Ta
MOSFET ypnoipomolodvtorl oav dtakdnteg 1§ cov gvioyvon £xovv 3 akpodékteg Gate (G)
Drain (D) kot Source(S). Ymdpyovv 2 tomor MOSFET n-channel kot p-channel. Xtovg
tOmovg n-channel n wOAN cvvdéeton pe v Vee, evd 6tovg TOmovg pe p-channel 1 moAn

ovvdéetar pe to GND. [66]

Oa ypnoomombei w¢ dakdntng mov Ba eAéyyetar and to Arduino. To Arduino umopei va
eréyyel cvokevég mov gtvo 5 Volt kot yia ovtd ypnoiponoovpe 1o MOSFET IRF540N mov
etvar Tomov NPN w¢ dtokdnn yia tov €heyyo tov avepiotipov kot tov LED RGB nov givat

12 Volt.

4.5 Pelén Hiextpovopog

Ecova 4.9 Pelé 5 Volt DC.
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To pelé N NAexTPOVOLOG Elval EVOG NAEKTPOUNYOVIKOG OLOKOTTNG TOL UTOPEL VAL avoiyEL Ko
va KAEIVEL TNG EMAPES TOV VIO TOV EAEYYXO EVOG OAAOD NAEKTPIKOD KUKAMUATOS UIKPOTEPTG
1oYVOG amd o0 KuKAU €16600v. H Asttovpyio Tov pedé M niektpovopov Paciletal oto
HoyvnTiopd omote divovtag pio pikpn| téon yuo mopdostypo S Volt 6to mnvio dnpovpyeiton
LOYVNTIGUOG Ko EAKEL oL Emopn| 1) omoia avoiyel n kAivel avdloya edv etvar eraen Normally

close n Normally open, to kbkAwpa 1oyvog Tov givar émg 250 Volt. [67]

4.6 AwcOnmpoag Oepuoxpacioc kot vypacioc DHT11

Ewcova 4.10 Mrpootiviy own oucOntipog Oeprorpacioc DHT11.

O aweOnmpag DHT11 eivan évag pikpde, otkovopkos ynoetokdg aiohntipog Beproxpaciog
Kol VYpOoiog mov amoteAeitor amd €va Bepuictop apvnTIKOD GLVIEAEGTH], GTO OMOi0 M
avtiotaon pewdvetor pe v avénon g Beppokpaciog, kol Evayv TLUKVOTY avixveuong
vypaciog mov €xet OV0 MAEKTPOSIL pE €va VIOCTPOUO GLYKPATNGONG VYPOCING G
SMAEKTPIKO HeTa&d TOVG, MOTE va umopel va petpndei n oxetikn vypooio. [68]

H vypaocia elval 1 cuyKEVTIPOGON TV VOPATUAOV TOV VIAPYEL GTOV AEPQ, KOL 1| LETPNOT TNG
yivetal pe tpeg TpOmoug:

A. amd v amdlvu vypacia

B. amd v oyetikn vypacio kot

C. amd v €81k vypooio.

Amolvtn vypoaoio elval ) TpAyHOTIK TOGHTNTO VIPATUDV GTOV aépa aveEapTnTa OId TNV
Bepuokpacio. H 101k vypacio etvar | avaroyio g ndlog Tov vOPATU®Y TOL TEPLEYOVTOL

otov aépa mpog TN pala tov Enpov aépa Yoo To 1010 mepeyouevo aépa. Evad n oyetucn
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vypaocia mov Oa petpdpe pe tov DHT11 elvat ) mpaypatikn 1ocotTo VOPATUDV GTOV aéPal
o€ GUYKPIOT UE TNV TOCOTNTO VYPAGiog TOv Umopel vo vdpyel oTov aépa otV 1ot
Oeppoxpoaoio. [69]

O aweOnmpag DHT11 6mwg @aivetar otnv Ewcova 4.10 éyel tpeig axideg pia yio v Tdom
3,3 éog 5 Volt, pa akido GND kot po axida yoo to ymeaxd onpo €£6d0v, 0 £0POg
pétpnong Beppokpaciog etvar amd 0 Eog 50 Baburodg Kersiov kot bpog pétpnong vypaciog
a6 20 émg 100%. Emiong, o puBudg derypatoinyiog avtod tov aodnmpa eivor 1Hz kon

Aertovpyei pe péyroto pevpa 2,5 mA. [68]

Y10 Kvxhopa 4.1 mapovcsialetar o tpdmog dacvvoeong tov awohnmpa DHT11 pe 1o
Arduino Mega.

DHT11

MADE IN

POWER ANALOG IN

zZ z =

a

fritzine
Koxdoua 4.1 Zovoeon Arduino MEGA ue tov arobnripe DHT11.

[Mopakdtom akolovdel 0 kKdOdKAG Yo TNV pEdvion ¢ Beprokpaciog Kot T vypasiog otnv

oglplokn 006vn.

Emiong amapaimto yio v Aertovpyios tov mopokdTe® KOSKA lval gloo0y®yn g
BipAodnkng DHT _sensor_library-1.4.3, mov ypnoonoteitor yio tovg aodntipeg Dhtll,
Dht22 k.A.m.

[F = ( Import needed libraries )----- */

#include "DHT.h"//BLBALOOAKN ylix olcOntipa Dhtll

[r————— ( Declare Constants and Pin Numbers )----- */

#define SEN Dhtll 38 // Digital pin connected to the DHT sensor
[r————— ( Declare Variables )---—-- */

// defines variables
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float Val humi = 0; // Humidity variables
float Val temp = 0;// Temperature variables
[ F*———— ( Declare objects )----- */

// select sensor type the DHT

#define DHTTYPE DHT11

DHT dht (SEN Dhtl11l, DHTTYPE) ;

void setup() {
//Serial Communication is starting with 9600 of baud rate speed
Serial.begin(9600) ;
dht.begin();// Start the DHT
}
void loop () {
Read Sen Dhtll Loop(); // read the data sensor

Print Serial loop(); // print the data sensor to serial monitor

}.

// Read data Dhtll Data sensor

void Read Sen Dhtll Loop () {

// read the humidity

Val humi = dht.readHumidity();

// Read temperature as Celsius (the default)
Val temp = dht.readTemperature();

}

// Print to serial monitor Data sensor

void Print Serial loop() {

// Epedvicon uypaoclag
Serial.print(F("Humidity: ")),
Serial.print(Val humi);

//Eped&v Lon @gpuokpaolag

Serial.print(F ("% Temperature: "));
Serial.print(Val temp);Serial.println(F("°C "));
}

4.7 AwsOnmpag vrépvOpwv Ultrasonic HC-SR04

RX
RECEIVER «—
. = Reflected signal
o8 A G e Y
xx i ; NV V)
_1 Object
—>—[_1—Trig
TRANSMITTER Original signal 8 pulsees at 40Khz
| |
— L« Echo TX [ 1

Distance

I3

Ewcova 4.11 Aneixovion aaoOntipo vmepiywv kot onuaty. 1

Ultrasonic HC-SR04 moduleTiming Diagram
Start

Trig Pin (1

10us Trigger Pulse

Pulses | |”I||||”
from module

8 X40KHz Sound wave generated from HC-SR04

ECHO PIn

Time taken by pulse to leave and return back

Eixova 4.12 Acypouua ypovieuod vrepiywv HC-SRO4. [nyn
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O aeOntpag vreprywv Ultrasonic HC-SR04 sivat évog aicOnthipag mov peTpdet amodctaon
HETOED OLTOD KOl TOL OVTIKEILEVOL 7OV PploKETAL UTPOCTA TOVL YPNCLLOTOIDVTOG
vrePNYNTIKA KOpata. [a va yivel epiktd avtd, £yl 2 LeTATPOTELG GLYVOTNTAS OTWS POAVETOL
omv Ewéva 4.11 o1 omoiot LETATPETOVV TNV NAEKTPIKT EVEPYELN GE VITEPNYNTIKE KOUOTO KOl
avtiotpoa. To éva Asttovpyel ¢ moumdg dnAaodn eknéumet £vo vepnynTikd kopa 40 KHz
KOl OTOV YTUTNGEL V0L OVTIKEIEVO OVTOVOKAATAL Kol TO AGUPAVEL 0 dEVTEPOC LETATPOTENS
oLYVOTNTOG OOV €lval 0 SEKTNG. AVAAOYQ LE TNV TOYVTNTO TOV N0V KOl TOV ¥pOvo 1oL Oa
KAvel To oMol HETAED TOUTOV Kot SEKT KOl E 0VTO T®V TPOTO LITOAOYILEL TV amdGTOON.
[70]

O tdmog pe tov omoio vroroyiletan | andotaon sivan (L= 1/2 * Xpdvog * C), 6mov

e L eivoun andotaon
o T eivar 0 xpodvog peTa&d TG EKTOUMNG KO TNG ANYNG Ko
o C givor m mmwkn tayvra. (H tyunq molhamhacialeton ent 1/2 enedn T eivon o

XPOVOG Y1 TNV amdGTACT LETAPAONG KOl EMGTPOPTG.

Onwg anewoviCetoanw otnv Ewovo 4.12 v v Eekwvnoet 1 pétpnon, Bo mpémer évag
HIKPOEAEYKTNG Va. oTEIAEL Eva onpa evepyomoinomng 10us, poiig evepyomombel o ausOntnipog
Ultrasonic, otélvel 8 modpovg towv 40 kHz kot ekkvel évav ypovodiakdmtn. Moig AneBei
TO OECTOAUEVO OO O YPOVOIIOKOTTNG GTOUATAEL Kot £T01 1] £€£000G TOL aucOnTpa givorn
évag TaANOG oV €xel dtipkela OGO 1M ¥POVIKN OLdpKeELD TOV Ypovodtakonty. O asOntpog

vrepnyov Ultrasonic HC-SR04 £yet evpog amd 1em €wg 3m.

Vee GND
Trig Echo

Eixova 4.13 AioOntipag vrépvbpwv Ultrasonic HC-SR04. ITnyn
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Onwg paivetar oty Ewkdva 4.13 o ancOntipog £xel 4 akpodEKTEG 0 TPADTOC AKPOSEKTNG ELVaL
o VCC mov gtvon n tpopodoacia tov (amd 3,3 £wg SV), o dedtepog axpodéktng eivar o TRIG
oL etvar awTdg TOL AapPAVEL TO GO EVEPYOTOINGNG OO TOV LUKPOEAEYKTT, O TPITOG
axpodéktng ECHO givain ££060¢ Tov asntipa mov givat 1o ¥povikd 146t 1oL S1EVVcE

TO MYNTIKO KOUO KoL TETAPTOG akpodéktng ivar o GND. [71]

Y10 Kokhopo 4.2 mapovcsudletar o TpOTOG O1GVVIESTS TOL asOntipa vaépubpwv
Ultrasonic HC-SR04pe to Arduino Mega.

MADE IN
ITALY

-
i
-
o
7]

fritzing
Korxdwupa 4.2 Zovoeon Arduino MEGA ue aiobntipo Ultrasonic HC-SR04.

AxorovBel mapadery o KOO Y10 ELPAVIOT) ETUTEIOV VEPOV GE EKOTOGTA KAt £ TOG EKATO

oV oelploKy 006v.

Emiong omapaimto yio v Aertovpyio. TOL TOPOKAT® KOIKA Elval €lG0y®yn TNng
BPprodnkng HCSRO4 ultrasonic_sensor-2.0.3, mov ypnowonoleitor yio twv oicOnmmpa
Ultrasonic HC-SRO04.

JF————— ( Import needed libraries )----- */
#include <HCSR04.h> //library Ultrasonic Sensor HC-SR04

/K== ( Declare Constants and Pin Numbers )----- */

//attach pin D49 Arduino to pin Trig of HC-SR04

#define SEN UltraSonicTrigPin 49

//attach pin D48 Arduino to pin Echo of HC-SR04
#define SEN UltraSonicEchoPin 48

[ F*———— ( Declare objects )----- */
//initialisation class HCSR04 (trig pin , echo pin)
HCSR04 hc(SEN UltraSonicTrigPin, SEN UltraSonicEchoPin);

[ x————— ( Declare Variables )----- */
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int Val distance; // variable for the distance measurement
int Val distancePerCent; // Variable for distance per cent

void setup() {
//Serial Communication is starting with 9600 of baud rate speed
Serial.begin(9600) ;

// print some text in Serial Monitor
Serial.println(F("Ultrasonic Sensor HC-SR04 Test"));
Serial.println(F("with Arduino UNO R3"));

pinMode (SEN _UltraSonicTrigPin, OUTPUT); // Sets the trig Pin as an OUTPUT
pinMode (SEN_UltraSonicEchoPin, INPUT); // Sets the echo Pin as an INPUT

}

void loop() {

Print Serial loop():;

Read Sen UltraSonic Loop();
}

void Read Sen UltraSonic_ Loop () {
Val distance = hc.dist(); // Read Sensor ultrasonic data

//K&voupe aviLlotolxLlon Tov TLPOY Ttou otcdntipa UltraSonic os
//eraTo0T& 0 erATO TLC €RATO vIia Tnv KaAUtepol amelkdvion 1nNg
//ot1dbung vepoU oto doxelo. To doxelo eival 17 eratootd apd
//1o61e Ba éxel 0% vepd evd €dv eglval 0 ex. 16Te éxoupe 100%
//vepd pnéoa oto doxelo.

Val distancePerCent = map(Val distance, 17, 0, 0, 99);
}

void Print Serial loop() {
// Displays the distance on the Serial Monitor
Serial.print(F("Distance percent: "));
Serial.print(Val distance);
Serial.println(F("%"));
}

4.8 AwOnmpog potoavtiotaonc LDR

Eikova 4.14 Areikovion aioOntipos pwtoovtioroong.
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O awoOnmpoag eotoovtiotaong LDR (Light Dependent Resistor) eivor pio avadoyikn
OLOKEVT €1GOO0V OV OMOTEAEITOL GO 0 OVTIOTOOT] KATOUOKEVAGUEVT OO MUY DYLLOL
vAkd. H g0k avtictaon tov petaffaAretor ovaloyo pe TNV @OTEWVOTNTO TOV TPOCTITTEL
oV EMEAVELD TOV. OTaV 1] QOTEWVOTNTA EIVOL XOUNAT O GO TAPAG EYEL LEYOAN avTioTOoN

EVAD OTOV 1] POTEWVOTNTA Elval LYNAN £YEL LIKPN AVTIGTOO.

Ot potoavtloTdoelc Asttovpyodv pe Pdon v opyn ™S ¢otoayoyuotntas. H
POTOAYMYILOTNTA EIVOL £VOL OTTIKO POIVOUEVO KOTA TO OTOI0 1) Oy@YHOTNTO TOV VAIKOV

av&avetor 6Tav T0 POS OTOPPOPATaL 0Tt TO VAIKO. [72]

Otav 10 g mpoormintel oty empdvela tov LDR, ta niektpovia ot {ovn 6Bévoug tov
Ny dYLoL VAKOD dteyeipovtal otn (oOvn ayoyldtnToc. Avtd To @OTOVIO TOL PMTOS TOLV
npoonintovv otov LDR Oa wpémet va xovv evépyetla peyaddtepn amd to didkevo {mvng Tov
nuay@yov, yuoo vo kK&vovv ta. NAekTpdvio va tndovv amd 1 {ovn obévovg ot (dvn
ayoypdmrog. g ek T0VTOV, OTAV TO PMG LLE APKETN EVEPYELN YTLTLA GTI GLGKELT, OAO Kot
TeEPLoCOTEPA NAEKTPOVIA dleyeipovTan TN LdVT ay@ylLOTNTOS TOV 00MYEL o€ LeyAAho apBpo
eopéwv eoptiov. To amotéhespo VTG TG dladIKaGiog eivol 0TL OAO Kot TEPIGGOTEPO PELLLOL
apyiler va péet LEo® NG GLOKELY|G, OTAV TO KOKA®UA vl KAEIGTO, KOl MG EK TOVTOV AEYETOL
ot avtictaon ¢ cvokevng £xet petwbel. To LDR éyetl 2 modapdxia xwpig molkdTnTo Ko

Tpo@odoteitar pe Vee +5 émg 3.3V kar pe v yn GND. [73]

Y10 Kbvkhoua 4.3 mtapovstaletor o Tpdmoc dtoovvoeong tov arcOntmpa LDR pe o Arduino

Mega.

LDR Out

R2
10kQ
+5%

fritzini
Koxiopo 4.3 Xovoeon Arduino MEGA ue arobntipo. LDR.

AxorovBel Tapdostypo Kadika yio eppdvion dedopévov LDR oty cepraxn o06vn.

[ F¥————- ( Declare Constants and Pin Numbers )----- */
// BAnalog pin A9 connected to the LDR Sensor
int SEN LdrOut = A9;
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R ( Declare Variables )----- *x/
//LDR Variable
int val OutLdr = 0;

void setup() {
//Serial Communication is starting with 9600 of baud rate speed
Serial.begin(9600) ;

}

void loop() {
//Read the data sensor
Read Sen OutLDR Loop() ;

// Print the data sensor to serial monitor
Print Serial loop():;

}

void Read Sen OutLDR Loop() {
// read the analog data 0-1023 byte
Val OutLdr = analogRead(SEN_LdrOut) ;
//BAvitiloTolxoel twv Bytes oce enl tolg exratd
Val OutLdr = map (Val OutLdr, 400, 1030, 0, 100);

}

//epedvion TLpOV oTnv o Lplakng o8dung

void Print Serial loop(){
Serial.print(F("LDR Value is: ")),
Serial.println(Val OutLdr);
Serial.print(F(" %"));

4.9 AwOnmpog aegpiov MQ-07

Aout

” PHR [FEi2]
7 Gas Sensor O

GND

Eixovo, 4.15 Areicovion aaobntipo. agpiov. Llnyn

‘Evag aicOnmpog agpiov eivor pio GuokKeEL TOL YPNOLUOTOLEITOL YO0 T WETPNOTN TNG
OLYKEVTPOOTG aEPi®V 6TO TEPPAALOV. XTO £6MTEPIKO TOV TEPLEXEL £V YMNUKO olsONTpaL
o0 omoiog cvvnBwc mepieyel O&eido Tov kaooitepov (SNO2) mov €xel YouUnAn ayoyluoOTNTO
otov kaBapd aépa. Ocov apopd Tov aichntnpa, pe Baorn v cvykEvipmon Tov agpiov 1M

tdon omv €£0do tov petafdAieTar, petafdilovtog TV ovtiotacn tov LAWKoD. Otav
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VILAPYEL VYNAT CLYKEVTP®OT| aEPI®V, TOTE N OVTIOTOOT LEIMVETAL, EVD EAV VILAPYEL XOUUNANY
oLYKEVTPWOT| aepimv, TOTE 1) avtictaon avéavetat. [74] [75]

Onwg ansikovilete oty Ewova 4.15 o aoOnmpag €xel 4 akideg, pio yio v tpo@odocio
Vee a6 3,3V éwoc 5V, pia yuo tnv yn GND, kot 2 axopa yio v €600 mov pia etvor yio v

YnoeLokt £€£000 Kot To GAAO Yo avoroyikY| ££000.

Y10 Kokhopa 4.4 mapovotaletar o TpOTog S1acvogoTg Tov atctntipa agpiov pe to Arduino
Mega.

outnpuJy

o

i
3

a
S
o
a

burziLy
£0-bwW

Koxlowua 4.4 Xovoeon Arduino MEGA ue ouoOntipa MQ-07.

AxohovBel Tapddetypo kmdKo yo. epeavion dedopévav acntipa agpiov MQ-07 oty
oglplokn o0ov.

#define GASSENSOR A8// Analog pin A8 connected to the Mg-07 Sensor

void setup() {
//Start the serial screen on the 9600 baud
Serial.begin(9600) ;
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pinMode (GASSENSOR, INPUT); //Set the pin mode
}
void loop() {
GasSensor () ;
}
void GasSensor () {
int gas = analogRead(GASSENSOR) ;//read the sensor analog data
//print the Analog data 0-1023 to serial monitor
Serial.print("Gas is: "); Serial.println(gas);

}

4.10 AwoOnmpag vypaciag edagpovg Soil Hygrometer

e
-69
== 4 08 o

,

Eicova 4.16 Areixovian aioOntipo vypaciog eddpouvg. 11

O aeOnmpog vypaciog ddeovg Soil Moisture Sensor and Hygrometer Module eivor pia
GLGKELT TTOL YPNGULOTOLEITAL Y10 TNV AVIXVEVLOT] KOt TV HETPTOT TG VYPAGING GTO £30POG.
O aeOntpog LeTpdet TNV OYKOUETPIKN TEPLEKTIKOTNTO TOL VEPOD HEGA GTO £30(POC. AKONO
0 oeOnTpag £xel OVO AVIXVELTEG TTOL OTAV TOTOOETOVLVTOL GTO £00.p0G oynuatilovy o
petofAnt) avtiotaon n omoio PETAPAAETE OVAAOYO HE TNV TEPLEKTIKOTNTA VEPOD GTO
£0apo¢. H avtictaom av&dvete 6tov 1 vypacio Tov £06@ovg ival YoaunAn S0t dev vdpyet
KOAT ayoypdtta eved 0tav 1 vypacio eivol vynAn 1 avtictoon HELOVETE dOTL VITAPYEL

KOADTEPN ay@YoOTNTO LETOED TV 600 aviyvevtav. [76]
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Onwg eaiveron oty Ewcova 4.16 o ooOntipag €xet 4 axideg, ot 2 amd avtég givor yio v
tpogodocia 1 axida yio GND kot GAAn pwa yo v Vee mov gtvor amod 3,3V €og 5V 1 dhdeg
2 akideg etvar 1 €£080G TOL M pia €ivot Yo ¥poN G AVOAOYIKY] Kot 1 AN Y10 YN @LoK.

1o Kvkhoua 4.5tapovctdletal 0 TpOmog S1060VIEGNS TOV ocONTPa VYPAGTNG E3APOVG e
1o Arduino Mega.
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Kbrdwuo 4.5 Zovoeon Arduino MEGA ue aioBnipa Soil Hygrometer sensor.
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Axolovbei mapddery o KOdKa yio epeaviorn dedopévav oodntipa Soil Hygrometer sensor

TNV GEPLKT 000V.

#define HYGROPIN Al0 // Analog pin Al0 connected to the Soil Hygrometer
Sensor

void setup() {

// Serial Begin so we can see the data from the moisture sensor in our
//serial input window.

Serial.begin(9600) ;

}

void loop() {

int hygro = analogRead (HYGROPIN); //Read analog value Soil Hygrometer
//Epedv ion oTnv oup Lok 08d6vn TNG GVOAOYLKEC TLUEC TOU AaLoBNTHPN
Serial.print("Soil Hygrometer= ");

Serial.print (hygro) ;

}

4.11 Polot mpaypotikod ypovov - Real Time Clock (RTC DS3231)

Eixova 4.17 Ancikovion ovokevng poloyiov mpoayuatikod ypovoo DC3231. [Inyn

To polot mpaypatikod ypdvov Real Time clock (RTC) DC3231 givor éva polot yauning
KATAVAA®ONG, YOUNAOD KOGTOVG KOl VYNANG axpifelog mov HETPAEL TOV YPOVO GE MPEG,
Aemtd, devtepoOrenta, NUEPES, UNveg kot ypovia. Emmpocbeta to RTC gival oAokAnpopévo
chip pe 8 akideg mov perpdet tov ypdvo. Emiong dmwg paiveron oty Ewdva 4.17 éxer 6
axidec amd g onoieg n pmtn akida givor yioo to GND yn, n enduevn givan yo v tdon
nov givol and 3,3 éog 5 Volt. TTopdAAnia pe TV Tpo@Od0Gio TOL £XEL KL U0 EPESPIKN
umotopio og TEPIMTMOOT TOL YAGEL TNV TPOPOOOGia TOV. TNV endpevn axida eival to SDA
SCL ywo ohvdeon pe pukpogreykt péocw diaviov SPI v 12C. Evd 1 SQW oakida e€dyet éva
tetpayovikd onupo 1Hz, 4kHz, 8kHz v 32kHz. Téhog n oxida 32K eivor n €£0d0¢ Tov
tolavtot) 32 Khz. [77] [78]
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Y10 Kbxkhoua 4.6 mtapovotaletor o Tpdmog dtachvdeong tov poroytod pe o Arduino Mega.

RTC DS3231

GND

MADE IN .

ITALY o
-
(=]
x
o

OMMUNICATION

6 W > > = = m

fritzina

Koxiwua 4.6 Xovoeon Arduino MEGA ue poior RTC.,

[Mopakdto akoAovdel 0 KOOKOS Yoo TNV EUEAVICT) TNG NUEPAS, TOL UNVA, TOV £TOVGC, TNG

®PAG, TOL AETTOV KOt TOV SEVTEPOAETTOL GTNV GEPLOKT 006V,

Eniong amapaimto yio v Asrtovpyic. Tov mOpOKATO® KOIKO Elval €0ay®OY NG
BipAodnKkng Wire mov emitpénel v emkowvmvio, pe ovokevég 12C kot g BipAiodnkng

DS3231 ko éxdoon 1.1.0 mov elvar yuo To porot wpaypotikod DS3231.

//BLBALOBAKN TOU emLTpémel Vo emLKOLVovelTe pe ouokevég I2C
//Mega2560 20 (SDA), 21 (SCL)

#include <Wire.h>

#include <DS3231.h> //library for real time clock RTC ds3231
DS3231 rtc(SDA, SCL); // I2C communication

Time t;

void setup() {
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Serial.begin(9600);//start serial to 9600 baud
Wire.begin();//Start the I2C protocol
rtc.begin();// Start RTC dc331 on Arduino
}
void loop() {
t = rtc.getTime(); //read the time and date
//print to serial the time and date

Serial.print("Date : ");Serial.print(t.date);Serial.print("/");
Serial.print(t.mon) ;Serial.print("/");Serial.print(t.year);
Serial.print("Hour : ");Serial.print(t.hour); ;Serial.print(":");
Serial.print(t.min) ;Serial.print(":");Serial.println(t.sec);

}

4.12 O06vn vypov kpvotdArwv LCD

Eixova 4.18 Ancixovian O0ovns vyp@v kpvotdAiwv.

H 006vn vypdv kpvotdArmv LCD eivar pio otkovopikn 006vn katdAAnNAn yio aneikovion

aplBpdv Kot kelpévov. Ot 000veg avTég vITapyovV Ge dapopd peyédn ommg 16x2, 20x4 kot

dAha, yio Tapadetypa 1 006vn 16x2 mov ypnoyonoteitol oty epyacia £xet 16 otnieg ko 2

oelpéc. X115 16 otyheg pmopoHv va ypnopomoinfovv 16 yapaktipeg, Apa GLVOMKA HTOPOVV

Vo YpNoIomom 0oy 32 yapoaKTNPES Kol OTIC 2 GEIPES.

A il ==
| (A 1] < e
I =
.j ,LJEJUU*:
POMNE
B o

ry

Eixova 4.19 Areiovion ovvdeong o8ovns LCD ue o Chip PCF8574. [Tnyn
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H 006vn avt €yer 12 oaxideg mov SvokoAegher v ovvoeon pe 10 Arduino, oAAG
ypnowonowwvtag to chip PCF8574 yivetaw ypnom g enwowvaviog 12C kot ot akideg Ha
pewbovv oe 4 axideg, 6mmg eaivetar oty Ewkdva 4.19 6mov 1 axida 1 eivar to GND, 1
axida 2 givarn Vee +5V kot ot emdpeveg 2 axideg SDA kot SCL glvan yio tv enkowvovia
12C. [79] [80]

Y10 Kokhopa 4.7 Ttapovotdletor o Tpdmog dacvvoeons g 006vng pe to Arduino Mega, og

GLVOLOGUO LE TO POAOL KoL TO aloOnTpa Beppokpaciog.

RTC DS3232
(=]
LCD 16*2 £
SCL GND
SDA
GND Vcce
SDA DHT11
SCL
Vcc
o Dout GND
.0 A Vcc
|

fritzing
Kordopa 4.7 Zovoeon Arduino MEGA ue 06ovn LCD, poidr RTC DS3231 kot auoOntipa DHT1L..

[Mopakdto akolovbel kmddwkag ypnong e 006vne ce cuvdVAGUO e TO POAOL Kol TOV

acOnmpa Beppokpacioc.

Eniong amapaimto yio v Asrtovpyic. Tov mTOPOKATO® KOIKO Elval €0ay®Y NG
Biprobnkng Wire mov emitpénetl v emkowvavio, pe ovokevég 12C kar g Piiodnkng

LiquidCrystal_12C-1.1.2 yia tmv Aettovpyio thg 006vng LCD.
JF————— ( Import needed libraries )----- */

#include "DHT.h"// library for Dhtll

//BLRALOBAKN ToU emLTpémel va yivel yxphon €mLKOLVeVIiog ue ouokeuég I2C
//ylLa 1o arduino Mega2560 n axkideg I2C eival n 20 yiLa 1o SDA xolL n 21 via
SCL

#include <Wire.h>

#include <LiquidCrystal I2C.h> // library for LCD
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#include <DS3231.h> //library for real time clock RTC ds3231

[ *¥————= ( Declare Constants and Pin Numbers )----- */
#define SEN Dhtll 38 // Digital pin connected to the DHT sensor
[*————- ( Declare Variables )----- */

// defines variables

float vVal_humi = 0; // Humidity variables

float Val temp = 0;// Temperature variables

// LCD address and geometry and library initialization
const byte lcdAddr = 0x27; // Address of I2C backpack

const byte lcdCols = 16; // Number of characters in a row
const byte lcdRows = 2; // Number of lines
[ F————— ( Declare objects )----- *x/

#define DHTTYPE DHT11 // selected sensor DHT type the DHT 11
DHT dht (SEN Dhtll, DHTTYPE) ;
// set the LCD address to 0x27 for a 16 chars and 2 line display
LiguidCrystal I2C lcd(lcdAddr, lcdCols, lcdRows) ;
DS3231 rtc(SDA, SCL);
Time t;
//H dnuioupyla xopaxthpo otnv LCD 006vn 16*2 elval €QLKIA
//316TL k&Be e&v and ta 16*2 KoUTAK Lo mou éxel oBdvn LCD
//T0 rabéva mepléxel 5&8 yia vo amelkovioeL
//x&0Be yxopoxrthpo ondte oplloviag molo pixel Ba avdPetl
//umnopoUue va dnuLoupyhoouus XUPAKTNEEC.
byte thermometer [8] = {//icon for thermometer
B0010Q,
B01010Q,
B01010Q,
B01110,
B01110,
B11111,
B11111,
B01110
}i
byte drop[8] = {//icon for water Drop
B00100,
B00100,
B01010,
B01010,
B10001,
B10001,
B10001,
BO11l10,
}i
void setup () {
Serial.begin(9600); //start serial to 9600 baud
dht.begin();// Start the dhtll
rtc.begin();// Start RTC dc331 on Arduino
Wire.begin(); //Start the I2C protocol

lcd.begin (16, 2);//Na fexilvicel n 066vn yia 16 OTAAEC KAL 2 YPOUUREC

lcd.init(); // initialize the lcd
lcd.backlight(); //Turns the backlight on

lcd.createChar(l, thermometer); // Anuloupyloa xopaxthpo OepuouéTpou

lcd.createChar (2, drop);// Anuioupylo XOpakKTHPA OTXYOVOQ
lcd.clear(); //KobBapLoudbg oBdvng
}

void loop() {

//To Loop yla tnv £uedvion twv dedopévev otnv oddvn
Print Lcd loop()

// print the data sensor to serial monitor
Print Serial loop():;

}
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//----Read the value of Real Time Clock---------—--—-————————————-

void Read Rtc Loop() {
t = rtc.getTime() ;
}
void Read Sen Dhtll Loop() {
Val humi = dht.readHumidity(); // read the humidity
Val temp = dht.readTemperature();// Read Temperature as Celsius
default)
}
// Displays the value on the Serial Monitor
void Print Lcd loop () {
Read Rtc Loop(); // di&Pace tov Xpdvo
Read Sen Dhtll Loop(); //&L&Pace tnv Beppokpacia Kol Uypxo o
// start to print at the first row the temperature
lcd.setCursor (0, 0); lcd.write(l); lcd.print(Val temp);
lcd.print ((char)223); lcd.print("C ");
//Print the humidity
lcd.setCursor (9, 0); lcd.write(?); lcd.print(vVal humi);
led.print ("s") ;
//print the time
lcd.setCursor(l, 1); lcd.print(" Time: "); lcd.print(t.hour);
led.print(":"); lcd.print(t.min); lcd.print(":");
lcd.println(t.sec);
}
// Print to serial monitor Data sensor
void Print Serial loop() {

(the

Serial_println(F(”***************************************”)) ;

Serial.print (F("Humidity: ")); Serial.print(Val humi);
Serial.print(F ("% ")),

Serial.print(F("Temperature: ")),

Serial.print(Val temp);Serial.println(F("°C "));

To arotéhespo amd TV Tapoamdve koo epeavifete oy Eucova 4.19.

Exova 4.20 [opovoioon awoteléouarog tov Kmoika.
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4.13 Aveguiotpag.

Ewcova 4.21 Aveuotipog vroloyiori 12 Volt.

O avepotipag 12 Volt givar évag kivntipag DC Brushless mov £xet cuvdeuévn pia gtepom
tave otov a&ova tov. Ot kivntpeg DC Brushless oe avtifeon pe toug DC xivneipeg
LOVILOL HoyVITN SEV EXOVV YNKTPES, OAAGL XPNCLOTOOVV 10 TAAKETA TTOV AELTOVPYEL ooV
dwkontng pe évav awcOnmpa HALL yio v edpeon tov moOlwv. Zvvoyilovtag, Otov
tpo@odotnOel pe DC pevpa o otdtng onpovpyei Eva otabepd payvntikd mtedio Kot £xovtag
TO HOyVNTIKO edio amd Toug HOVILOVG HayVATES dnpovpyeitan kivnon g etepmtic. [81]
[82]

4.14 Aopumtpog TupaKTOoNG

1. Mepiypappa yudhivng AGpTiag
2. XapnAig Tieanc adpavég aéplo (apyd , GlwTo , KpuTTod | Eévo )
3. Nfjpa BoAgppapiou
4. T0pua ema@hg (UTaivel oTo oTEAEXOG)
5. ZUppa eTa@Ag (pelyel amd To OTEAEXCE)
6. KoAwdia aTApIENG (To éva GKpo eival EVOWHATWUEVD OTO OTEAEXOC, XWPIC peipc)
7. ZTEhexOC (YUGAIVN Bacn)
8. ZUppa eTaeAg (pelyel amd To OTEAEXCE)
9. Kammaki (paviki)
10. Mévwon ( vahwdeg ahag )
11. HAekTpikn eTraQn

Eixova 4.22 To uépn omo ta omolio. amoteleitar Evog Joumtipag mopdktwong. [nyn

O Aapmmpog TupdkTmong eivol 0 TOAMOTEPOS TOHTOG NAEKTPIKNG TNYNG POTOS, O 0moiog
katackevaotnke omd tov Topog Evricov 1o 1891. H Aettovpyia tov Aauntipa PacileTon
01O QOVOUEVO TNG O€épuovong evog AEMTOD UETOAAIKOV VNUOTOG TOv €ivanl GuviOmg

KOTOGKEVOGHUEVO 0md BOAPPALO Kol TUAYHEVO Gg omeipeg. Omov dtav To Vo dtapEeTal
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and pevpo potoPoiel amd 1t BEpuavorn tov. H kataokevn ovty mepikheietar and o

Yoalwvn ceaipa yauning mieong agpiov. [83]

4.15 Hiextpuen avtiio 12 Volt

Eixova 4.23 Hlexrpirrp avidia 12 Volt
H niextpuen avtiio 12 Volt givor Eva punydvnpo Tov HeETATPETEL TNV NAEKTPIKY| EVEPYELL GE
VOPOAVAIKT EVEPYELD KOL XPTNOLUOTOLEITOL Y10, TNV HETAKIVIION 1} TNV avOY®GN LYPOV Ao Lo
TEPLOYN YOUNAOTEPOL VLWYOUETPOL GE [ TEPOY] LYNAotépov vyouétpov. Emiong

amoteleitat ammd Evav Kvnipa Kot oo tov otpdPiro. [84]

4.16 HAextpwn ParPida

Eixova 4.24 Hlexrpiri) Parfioo 12 Volt

H niextpucn BorBida sivor pa BodBida wov xpnotpomoteiton yio Tov amopaKpLGUEVO EAEYYO
PEVGTAOV TTOV Umopel va etvar vYPd N aéptlo. Ot BarPideg amoterovvion amd Eva mnvio oL
OTO E0MTEPIKO TOV £XEL Eva EUPOAO Kol TO ELATNPLO OTOV EPAPLOGTEL TAGT, TOTE GTO TTNViOo
dnpovpyeiton va payvntikd medio mov EAKeEL To EUPOAO e CUVETLIO VO ETITPEMETOL 1| POT)
10V peLoTo. TELOG VITdpyovy 600 £io1 BarPidwv, ot kavovikd avorytoi (Normally Open) 1
ot kavovika kiewotoi (Normally Close), avéAoyo pe Tov TOTO TOL €AATNPIOV TO HOYVNTIKO

medI0 AOKOVV aVTIGTPOPES SVVAUELS
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4.17 Xbee
4.17.1T etvon to Xbee

10“ &1 OUR-XBEE

©)1C:4214A XBEE2,
Modél: XBEE2
Q5 oo

Ecova 4.25 To Xbee S2.

Ta Digi Xbee etvat kpteg mov pmopovv va emKovmvovy acppata Letaéld Toug o€ epPEreia
40 pétpov oe 6mTEPIKOVS Y®PoLs N 90 pétpwv oe ewtepikovg ywpovs. To Xbee dev
StBETOLV KaVEVOY LKPOEAEYKTN 1 EMe€ePYoTY] O OV TOVG, EMOUEVMG OEV UTOPOLV VL
JlEPoTOVY TO. dedOpEVO OV AouPdvovior M amooTéAAovTol. Mmopovv amimg vo
HETAPEPOVY TIG TANPOQOpieg mov AapPdavovv. Mmopodv vo cvvoeBovv pe GAAOLGS
HIKpOEAEYKTEG Kat emeepyaoTtés, Ommg eivar To Arduino, To Raspberry Pi 1} évag vtoloyiotg
péocm oepakng oemaenc. Etot, or povddeg Xbee €xovv dvo tOmovg emikovoviog, tnv

OEPLOKT Kot acVppotn entkovovia. [85]

a) Me oeiproxn emikowvovia (UART), ot povadec Xbee pumopoldv vo eXKOVOVOOV LE
Hikpoeleyktég kot eneéepyaotéc. [85]
b) H acOpuarn enkowvovia tpaypotonoteitor petaéd 2 cvokevdv Xbee TovAd IGTOV
uéow padiocvyvotntov (RF). [85]
Me avtdv ToV TpOTO, 01 EAEYKTNG UTopel va TopakoAoVOEl Kot Vo EAEYYEL ATOUOKPVCUEVES

OVOKEVEC HEGM TV povadmv Xbee. [85]

Ievika, ot povéodeg Xbee mopéyovv acVPUOT GLVOECIUOTNTO TEPUATIKOD omnueiov oe
OLOKEVEG Kt Aettovpyovv evidg g {dvng cvuyvotmitov GSM 2,4 GHz. Avutéc ot povddeg
vrootnpilovv to tpmtoéxoiro IEEE 802.15.4 1 ZigBee mesh 1} Digi Mesh 1 ZigBee. Eivou
OXEOLOGLEVO. Y10 EPOPLOYEG VYNANG adO0GN S TOV aontovV Yo unid AovOdavovta xpovo Kot
wpoPAEYLO xpovo emkovoviac. Ot povaodeg Xbee otabétovv dvvatdtnta drevbvuvong Tnyng
/ TPoOoPIoHoD Le LTOGTHPIEN EMKOVmViag unicast kot ekmounnc. Ta Xbee yperalovton tdon
Tpopodoaciag 2,7 — 3,6V kot dtubétovv 20 akideg omd Tic omoieg ot 11 elvarl ynorokég axideg
1/0, 014 avaroyikég akideg e166d0v ADC (10-bit) evd €xet kan axideg eE6do0v PWM. Eriong,
dwbétel oeprokég akideg UART yio emkoveovia [Le DITOAOYIOTH KOL TOV HIKPOEAEYKTY.

Opopéveg povadeg Xbee (m.y. S2C) vroompilovv eniong t demaen SPI. [85]
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Oleg o1 akideg Tov Xbee avaeEpovtal GTOV ToPUKAT® TIVaKa.

Pin No.
1
2

10

11

12

13

14

15

16

17

18

19

20

Name
VCC
DOUT
DIN/CONFIG
DIO12

RESET

PWMO/RSSI/DIO10

PWM1/ DIO11

Reserved

DTR/SLEEP_RQ/DIO8

GND

ADA4/DIO4

CTS/DIO7

ON/SLEEP

VREF

ASSOC/AD5/DIO5

RTS/AD6/DI106

AD3/DIO3

AD2/DIO2

AD1/DIO1

ADO0/DIO0/commis

Direction
Output
Input

Output

Input

Output

Output

Input

Input /
Output
Input /
Output

Output

Input

Input /
Output

Input /
Output
Input /
Output
Input /
Output
Input /
Output
Input /
Output

Description
3,3 Power Supply
UART Data out (TX)
UART Data in (RX)
Digital 1/0 12
Module Reset (asserted low by bringing pin to
ground-reset pulse >=200nS)
PWM analog Output 0, Received Signal Strength
Indicator, Digital 1/0 10
PWM Output, Digital 1/0 11
Do not connect
Data terminal ready (Hardware handshkin signal),
Pin Sleep Control (asserted low), Digital 1/0 8

Ground

Analog Input 4/ Digital 1/0 4

Clear-To-Send Flow (hardwa handshaking)
Control, Digital /10 7
Module Status sleep Indicator (off when module is
sleeping), High = ON, Low = SLEEP

Reference Voltage for ADC (Not use in series 2)

Associated Indicator: blinks if module is associated

with a network, steady if not, Analog Input 5 or

Digital 1/0 5
Request-To-Send Flow Control (hardware

handshaking), Analog Input 6 or Digital 1/0 6

Analog Input 3 or Digital 1/0 3

Analog Input 2 or Digital 1/0 2

Analog Input 1 or Digital 1/0 1

Analog Input 0 or Digital 1/0 0, commissioning

button

Hivaxag 4.2 leprypopn oxidwv Xbee. Lnyn
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4.17.2 AT and APl mode

O1 povadec Xbee emikotvavovv HETAED TOVS e dVO TPOTOLG pe dtapaviy AT kot Asttovpyio

API.

HATH
Prefix

Ye oweovn Aettovpyioo AT  Command (Transparent Mode) ot povédeg Xbee
Aertovpyohv MG AVTIKATAGTOOT] GEPLOKNG YPOUUNG, ONANON amd onueio o onueio
(peer to peer). OAo to Ogdopéva mov AauPdvoviolr HEC® GEPLOKNG EGOI0VL
LETAOIO0VTOL OUECHG HUECH TNG KEPAING OTNV AMOUAKPLGUEVT Hovada Xbee mov
npoodopiletar amd 1t Adbvvon Ilpoopiopod otn pviun. Aegv  omouteiton
OYNUOTICUOG TOKETOV, OAAG OTAT ATOGTOAY GEplokmv dedopévev. Eniong emnedn
dev dnuovpyovvtol ToKETa, 1 deHOLVGN TPOOPIGHOD Kot O TUTOG ivat Ko T dVO
otabepd. [86]

Ta AT commands givotl EVTOAES TTOV YPNGLOTOLOVVTOL YioL TOV EAEYYXO £vOG modem
ot omoieg Egkwvouv pe to AT. Ta AT Command £yovv 6KoTo TV SLapOpe®CT TV

Xbee kot cvvtdocovtat 6nmg paivetar oty Ewkova 4.39.

Setting + Space 4+ Value 4 Carriage
(optional) (optional, HEX) Return

- [

ATID 2015<CR>

Eixova 4.26 Xovraln piog evrong AT.

Ev®d n Aertovpyia API eivon pia "Aemaen mpoypoppatiopod epappoyns”, mov tao
dedopéva petadidoviar o€ KaBopPIGUEVO TAOUGIO LE TANPOPOPIES TPOOPICUOD Kot
oeéApo poptio. To mhaicto (Frame) Eexwva pe éva Start Byte (0x7E), petd to Frame
Length, Frame Type, Frame Data kot teleidvel pe to Checksum. Emiong, vadpyet
dvvatdTrTo emkowveoviag pe moAAoLg kouPouve kot M emPePaivwon mapddoong

TakéTov o€ Kabe petadidopevo makéto. [29]
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[Moapaxdrto Tapovotdletal mopdoetypa Thoiciov og Tivoka 1 doun 0e00UEVOV GE Aettovpyia

API and v anooctoln tov mhatsiov Router Xbee oto Arduino:

BYTE Frame HEX Description

0 7E Start BYTE

1 00 MSB Frame Length

2 18 LSB | (o apBudg peta&d tov Length kot tov checksum mov givon 0x18=24)

3 92 Frame Type

4 00

5 13

6 A2 8"2=64-bit address of sender(Router).

7 00 Set to OXFFFFFFFFFFFFFFFF

8 40 (unknown 64-bit address)

9 B5 if the sender ’s 64-bit

10 EB address is unknown.

11 64

12 23 MSB 16-bit address

13 D5 LSB of sender.

14 01 Receiver Option

15 01 Number of samples in payload. Always set to 1 due to XBEE
limitations

16 04 MSB Digital Channel Mask — Indicates which 1/O pins are set to DIO

17 20 LSB

18 OE "Analog Channgl Mask — Indicat.es which pins are set to ADC" (“Data

Out Data in Xbee C Associate/DIOS S2 R Xbee Roles E”)
19 00 MSB "There will bp two bytes here‘for every pin set for ADC" (“Data Out
Data in Xbee C Associate/DIO5 S2 R Xbee Roles E”)

20 20 LSB digital samples

21 03 MSB Analog

22 D5 LSB sample 1

23 00 MSB Analog

24 98 LSB sample 2

25 01 MSB Analog

26 1F LSB sample 3

27 98 Checksum

Hivaxag 4.3 Ao dedouévav ae Aertovpyio APL. Lnyn
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[Mapoxdtom otov [ivakog 4.4 gugavifovrar ta. vrdromo Frame Type and to 3° byte tov

[Tivaxag 4.3.
0x08 | AT Command Queries or sets parameters on the local XBee
0x09 | AT Command Queue Queries or sets parameters on the local XBee without

Parameter Value

applying changes

0x10 | Transmit Request Transmits wireless data to the specified destination
0x11 | Explicit Addressing Allows Zigbee application layer fields (endpoint and
Command Frame cluster ID) to be specified for a wireless data
transmission
0x17 | Remote AT Command | Queries or sets parameters on the specified remote
Request XBee module
0x21 | Create Source Route Creates a source route in the module
0x24 | Register Joining Device | Registers a module with the Trust Center
0x88 | AT Command Displays the response to previous AT command frame
Response
Ox8A | Modem Status Displays event notifications such as reset, association,
disassociation, and so on.
0x8B | Transmit Status Indicates wireless data transmission success or failure
0x90 | Receive Packet Sends wirelessly received data out the serial interface
(AO =0)
0x91 | Explicit Rx Indicator Sends wirelessly received data out the serial interface
when explicit mode is enabled (AO 0)
0x92 | 10 Data Sample Rx Sends wirelessly received 10 data out the serial
Indicator interface
0x94 | XBee Sensor Read Sends wirelessly received sensor sample (from a Digi
Indicator 1-wire sensor adapter) out the serial interface
0x95 | Node Identification Displays received node identification message when
Indicator explicit mode is disabled (AO = 0)
0x97 | Remote AT Command | Displays the response to previous remote AT
Response command requests
0x98 | Extended Modem Displays what is happening during the association
Status when Verbose Join is enabled (DC10)
OxAOQ | Over-the-Air Firmware | Provides a status indication of a firmware update
Update Status transmission attempt
OxAl | Router Record Displays the multiple route hopes after a Zigbee route
Indicator record command
0xA3 | Many-to-One Route Indicates a many-to-one route request is received
Request Indicator
OxA5 | Join Notification Status | Indicates a module attempts to join, rejoin, or leave the

network

ITivoxag 4.4 Or vréloirmor tomor whoraiov eitovpyiag API (Byte 3). ITnyn
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Eniong oto Ilivoka 5 sueaviCovtarl ta vrorowro Receiver Option and 1o dékarto tétapto

Byte oo ITivaka 3.

0x01

Packet acknowledged.

0x02

Packet was a broadcast packet.

0x20

Packet encrypted with APS encryption.

0x40

Packet was sent from an end device (if known).

[Iivaxag 4.5 O1 voLoimor tomor Receiver Option amo to 14 Byte. Inyn

Téhog, otov [livakac 4.6 emeényeite n pdoko yo v avadoyikn €icodo/€€060 mov sival

gvepyomomuévn oto anopakpuopévo Xbee (Router) and tov Ilivakag 4.3 to 180 Byte tov.

>to Frame tov Ilivakac 4.3 to 180 Byte givar 10 E 6e AgkaeEadikd cvoa, ebv petotpamnet

o€ dvadikn popoen ivar ico pe 1110 dpa cvuninpmvovtag tov [ivakac 4.6 damoetdvouve

ot eivon evepyomomuéva to D1, D2, ko o D3.

BYTE

1617 |91 9]%] ©

X | X |X|D12

D11

D10

D6

D5

D4

D3

D2

D1

DO

[Tivoxog 4.6 H nepintwaon mov gyel evepyomoinbei to D3 Lnyn

4.17.3Tomor Xbee

H Digi éyet d0éoipovg dapopetikods tHmovg povadmv Xbee mov 10 KoBévo Exet

drapopetikég mpodiaypagés. Emonpaiveror 0Tt mapdro mov OAeG o1 Lovadeg aveEaptnta amod

™ 6€pd M Tov TOTOo £xovv 20 axideg mov givon 1d1EC 6€ ToToAoyia Kot Agttovpyio o€ OAEC TNG

OEPES, EVO OEV VTLAPYEL M SVVATOTNTA VO EMKOIVOVIIGOLV HETAED TOVG, £AvV eivar dALN oelpd

M GAAOG TOTOG. Mepikoi amd Tovg o dNPoEILohS TOTOVS Xbee avapépovtot Tapakdto. [87]

e Ta Xbee Series 1 emkotvovovv pe 10 Tpotokoiro 802.15.4, £tot eivor T o gvkola

ot XpNoM, Yot dev yperaletor va puouoetodyv. [87]

o Toa Xbee series 2 emtkovmvovy pe 10 Tpotdkoiro ZigBee Mesh, étot emtpémouvy va

dnpovpyovvtal ToAvTAOKA dikTva TAEYpatog. Eniong, pmopovv va entkotvemvovy oe

AT % APL [87]
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e Toa Xbee series 2B emkowvovoov pe 10 mpotékorlro ZigBee Mesh, aAld €yovv
BeAtiopévo vAkd oe oyéon pe ta Xbee S2 Peitidvoviog mpaypote OT®G M
Katavalmon evépyetac. [87]

e To Xbee series 3 enkowvovodv e 0 Tpotékorro 802.15.4 1 ZigBee 1} DigiMesh.
Eniong, divouv v duvarotnto emikowvoviag pécw UART 1 SPIL. [87]

PCB Antenna RPSMA Antenna

Wire Antenna U.FL Connection Antenna

Eixova 4.27 Arapopetikoi drobéonor tomor keporav yio. to. Xbee. Ilnyn

H Digi mpocépel T cuokevég Xbee e O100popeTIKES KEPAIES, e TOL TAEOVEKTILOTO KO

LELOVEKTALOTA TNG avaAoya pe TV vAomoinot. Ot Kepaieg mov etvan dtabéoieg etvat:

e H Chip Antenna givan £va pukpd eninedo KePAIKO ToUT TOL £ivol 6TO 1010 Emimedo pe
0 oopa Tov Xbee. Ot kepaieg Tour Exovv Kapd10eWEg potifo axtivoPforioag, mov
onuaivel 6t 1o onua eEacbevel e TOALES KatevBiveels. Eivar avBektikod, ypiyopo,
g0KoAo Kot eONVo. [87]

¢ H KoAwdwokn (wire) kepaia givat éva pikpd KOAMO0 Tov givatl KOANIEVO GTO CAOLLOL

tov cvokevng Xbee. Eivor ankd xor mpoopépel maviatevbuviikny aktivoPolia,
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ONAaodn N LEYIOTN OTOCTACT LETAGOOTG Etvar oedOV 1010 TPOG OAES TIC KaTELOVVSELS,
otav To cOppa ToL givol iclo Kot kébeto ot povada. [87]

e H Kepaioa u.FL mov eivar évag pikpookomikdg oOvdeopog mov Pyaivel amd o
KOA®OLOKY GUVOEST Yl TN GUVOEST TNG OKNG oG Kepaiag, avtd eEumnpetel Otav
0élovpe va BdAovpe v Kepaia EEm amd TO KOLTI MOTE Vo UNv TEPLopifeTal To oo
a6 owtd. [87]

e H Kepaioo RPSMA mov givar po peyoddtepn vmwodoyn chvoeons amd tnv vmodoyn
U.FL ywo T 60vdeomn g 01kng pag kepaiog ywpig kadmolo aird angvbeiog oto Xbee,
v GAAN (o eopd eEopeTik), av To avtikeipevo cag Ppioketot og Kouti Ko Oéhete
mv kepaia cog £ and To kovti. [87]

e H Trace Antenna mov ovopdleton eniong kepaioa PCB, avtéc eivar evoopatopéveg
angvbeiog ot Thakéta kKukdmpartog tov Xbee. H kepaio PCB npoc@épel moAld and
T0 1010 TAEOVEKTAUATO (KO LELOVEKTALLOTA) OIS 1) KEPALK TOUT LLE TTOAD YOUNAOTEPO

KOGTOG KOTOOKELNG Kot 0t0didovv Tepinov to 810 pe Tig cupudrtives kepaiec. [87]

Eniong, 6Aot o1 thmor Xbee givar dabéoiot oe ekddoelc Regular ko Pro. Ta Pro givot Atyo
HEYOADTEPQ, XPNOUOTOOVV TTEPIGGOTEPN oYL Kol kootilovv meptosoTepa ypnpato. H
HeYOADTEPT 10Y0C onuaivel peyodvtepn guPéreta, dniadn arnd to 1,2 yiouetpa ota 3,2
yopetpa yuo to Xbee S3 Pro ko Regular. [87]

4.17. 4Emwowvovia Xbee pe Tov vtoAoyiot) kot Arduino.

H emkowwvia tov Xbee pe 1o Arduino, oAAd kot pe TOV VTOAOYIGTH YiveTton HEG® TOV
npotokoOliov UART. Xpedletor vo cvuvoeBovv ta Xbee pe TOov VTOAOYIOTH Yo TOV
npoypappaticpd toug. H Digi International mpocsépet éva Aoyiopikd, 1o X-CTU, yia
dtpdpemon tov Xbee. INa va emitevybei n emkovovia, ypnoiponotodpe to Spark Fun Xbee

Explorer USB. [88]

Eixova 4.28 Areixovioer Spark fun Xbee Explorer USB unpootivy kou wiow oyn. Inyn
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To Spark Fun Xbee Explorer USB neptloufavet:

e ¢va towm FTDI, 10 omoio emttpénel otov ypnotn dlachvoeon pe £vo KOAMOo mini
USB, dote va yiver n oepokn emkowvovia (UART) pe tov vmoloyioti. Ztnv
epyaoia ypnowonombnkav 2 SparkFun Xbee Explorer USB, dote va vrapyet 1
duvaTOHTNTO TOVTOXPOVNG JAUOPP®ONG TV dVO GLOKELAOV Xbee GTOV VTOAOYIOTY
o€ SLPOPETIKEC oelplakég Bvpeg. [88]

e gmiong épyeton pe petagpacti Aoyikov emmédov (TTL) mov petatpénet ta SV tov
Arduino o€ 3.3 V nov ypetdovrat yio tnv tpoodoaio tov Xbee. [88]

e Téhoc, ot akidec v Xbee dev eivar prakég mpog to. Breadboard, €11 pe v ypron
tov Spark Fun Explorer divete n dvvatdtnta ta Xbee va cuvdeboiv e Breadboard.
[88]

4.17.5 AMapdppmon Xbee péow XCTU

41751 [Tporoyoc

[Mapakdtom Ba yivel dtapdppwon 600 cuokevmv Xbee yia vo extkotvamvoiy HeTo&d Tovg HECH
1oV Loyiopkov XCTU. I va yiver i emkowvovia pécm 600 cvokevmv Xbee amatteitan pio
ovokevn Xbee va dapopewdei wg Coordinator kot 1 aAAn cvokevn Xbee og Router. Eniong
N emwotvovia petaéd tovg Ba givan oe API mode, ®ote va avtalidocovv petald Tovg

TOKETO.
4,175.2 >ovoeon XCTU pe Xbee

Apywa 0o tpénet ta Xbee va avayvopiotodv amd to XCTU cvvdéovtog to Xbee mdve 610
Xbee Explorer ko1 to Xbee Explorer péom xaimdiov pe o vmoroyiot. Tote pmopovye va
avoitovpe 10 XCTU mov éyovpe koatePdoet €idn and v wotocerida g DIGI. ‘Enerta
TOTOVTOG TO KOLUTE (Tov delyvetol péoa oto KOKKIvo mhaicto oty Ewkdva 4.29) kavovpe

avalntnon cvvoepévayv Xbee.
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XCTU  Working Modes  Tools  Help

: g

4B RacioModules

Click on @B Add devices or
#® Discover devices to add
radio modules to the list.

06-0

T = o

L} Radio Configuration

Change between % Configuration,
Consoles and &® Network
working modes to display their
functionality in the working area.

Ewcovo 4.29 To Loyiouuxo XCTU

Yotépa epoaviCeton éva mapdbvpo Ewova 4.30 dote va emiéovpe o mowa Bvpa COM

&xovpe ovvdéoetl to. Xbee. ‘Encita matdviag Next epoavifeton to mopdabvpo Ewdva 4.31

omov ekeil opilovpe g mapapéTpoug g Bvpag N omoieg sivar: Baud Rate:9600, Stop Bits:1,

Data Bits:8, Flow Control: None kot Parity: None énwg gaivovtat otny gikdva.

»
.:“- Discover radio devices

Select the ports to scan

Select the USB/Serial ports of your PC to be scanned when discovering

for radio modules.

O X

: o

Select the ports to be scanned:

O com Eyiia aBegierichr

COM3 USB Serial Port

COMS USB Serial Port

Refresh ports Select all Deselect all
< Back Finish Cancel

Ewcovo 4.30 Or Odpeg mov eivar GOVOEUEVES 01 GVOKEVES
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«". Discover radio devices O X

Set port parameters

Configure the Serial/USB port parameters to discover radio modules.

Baud Rate: Data Bits: Parity:
O 1200 A a7z M None
[ 2400 M 8 [] Even
O 4800 O Mark
i 9600 [ Odd
[ 19200 [ Space
| O 38400 v
Stop Bits: Flow Control:
M1 M None Select all
02 [J Hardware S
[] Xon/Xoff Seecs
Set defaults
Estimated discovery time: 00:10

< Back Next > Cancel

Eicova 4.31 H wopduetpor wov Eyovue opioet yio. e Bopeg

‘Enerta and v avalnmmon epgavioviat ot GuoKeLEG Tov Bpédnkay.

Search finished. 2 device(s) found

2 device(s) found Stop

Devices discovered:

Port: COM4 - 9600/8/MN/1/N - API1
Mame:

MAC Address: 0013A20040B473F2

Port: COMS - 9600/8/N/1/M - API 1
Mame: ROUTER (BOX)
MAC Address: 0013A20040B5EB64

Select all Dezelect all

Your device was not found? Click here

Cancel Add zelected devices

Eixévo 4.32 H oo ovokevés mov eiyaue ovvoéoer o coordinator xou zo router
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Otav motoovpe 10 Add selected devices, epgavietor n mpodT) HOPEN epyociog
(Configuration mode) (Ewova 4.36) 6mov pmopode vo o SOUOPPOCOVUE TIG GUOKEVEG

avdAoya pe TV vAOToinoT).
4.175.3 Evnuépwon tov Firmware tov Xbee

[Tpwv v dtopdpemwon twv Xbee kavovpe tpdta Update oto Firmware. T va kdvoope to
Firmware update amotteiton n yvoon tov Product Family (XB24-Z&) 1o omoio avapépetat

o710 micw pépog tov Xbee (Ewkova 4.33).

11 DIGI INTL
§09582-04 REV A

\MA‘,\ ﬁ‘

nv/sa hoo

Eixova 4.33 To wiow uépog tov Xbee oo paiverar kvrdwuévo o Product Family

‘Exovtag yvadon tov Product Family kot eneidn 0o ypnowonombei to Coordinator kot to
Router oe API mode, emAéyovtan ot Tapakdto pvBuiceig(Ewcova 4.34):

A. Product Family: XB24-zb,
B. Function Set: Zigbee Coordinator API,
C. Firmware Version: 21A7(Newest)

Ko yiveton To update.
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s
Update the radic module firmware

Configure the firmware that will be flashed to the radioc medule. A
IRARARA!

Select the product family of your device, the new function set and the firmware version to flash:

@ Product family Function set Firmware version
XB24-B End Device - LTH A
XB24-SE 2140
ZigBee Coordinator AT 218C

ZigBee End Device AP| 2170

ZigBee End Device AT 2164

ZigBee End Device Analog 10 2141

ZigBee End Device Digital 10 v 2121

Can't find your firmware? Click here View Release Notes

[] Force the module to maintain its current configuration Select current

Eixova 4.34 To Firmware mov amaityté yia to Coordinator.

a @

" al

Update the radic module firmware

Configure the firmware that will be flashed to the radic module. A A
rreerne

Select the product family of your device, the new function set and the firmware version to flash:

@ Product family Function set Firmware version
XB24-8 2
XB24-5E ZigBee Router AT 23A0
ZigBee Router AT (WALL RT) 238C
ZigBee Router Sensor 2370
ZigBee Router/End Device Analog |0 2364
ZigBee Router/End Device Digital 10 231
ZigBee Router/End Device Sensor v | 2321

Can't find your firmware? Click here View Release Motes

Force the module to maintain its current configuration Select current

Eixova 4.35 To Firmware wov amaityté yio. to Router.
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Ymv ovvéyela tov update Bo Tpémel va yivouv kdmoleg pvOuicels, ol omoieg avapEpovTal

TOPOKATO.
41754 Baowég pvOuiceig Xbee

H pvbuicel oto Configuration mode mov npénet va yiver oto Xbee Coordinator (Ewkova 4.36)
etvar va opiotei to ID Pan ID, (To Pan ID givou éva povadikd avoyvoplotikd mov opilet kabe
diktvo Ko wpémel va, givor id1o yia kdbe cvokevny Xbee mov ypetdleTol Vo, ETKOVOVHGOLV

peta&h Tovg).

&% xcTu - ] P
XKCTU  Working Medes  Tools  Help

fﬁ_ 2co &

Q Radio Modules

4} Radio Configuration [ - 0013A200408473F2]

Name:
Function: ZigBee Coordinator API

®-0

o
Port: COME - 9600/8/N/1/M - AP @ « 4/ .ﬂ ;AT: ‘O' - = n _1

(v

X

»

v

. 0013A2D040BATIE Read Write  Default Update  Profile

Product family: XB24-ZB Function set: ZigBee C..ator APl Firmware version: 21A7 ~

* Networking
Change networking settings

| i IDPANID [1234 |‘952|

ion: ZigBee Router AP/
: COMS - 9600/8/N/1/N - AP 1
= 0013A20040B5EBG4

i 8C Scan Channels FFFF Bitfield 9 O
i SD Scan Duration exponent 9 O
i Z5 ZigBee Stack Profile [o | ©6
i MNJ Mode Join Time x 1sec 9 O
i OP Qperating PAN ID 1234 ($]
i Ol Operating 16-bit PAN ID DO7B 9
i CH Operating Channel 14 6
i NC Number of Re..ing Children A (5]

¥ Addressing
Change addressing settings

i SH Serial Number High 134200 ($]
i SL Serial Number Low A0B4T3F2 9
i MY 16-bit Network Address 0 (]
i NH Nactinstinn Addrace Hinkh [n ] ANy

T ——————
Eicova 4.36 H poQuiceic mov Epovue opioel yia tewv Coordinator amyv mpaty popein epyociog.

O1 pvBuicelg oto Configuration mode mov amaitovvton va yivovrol yio tnv Agttovpyio Tov

Xbee g Router (Ewova 4.37, Ewova 4.38, ko Ewcova 4.39)eivor:

e va optotei 1o 1610 1D Pan ID pe tov Coordinator (Eva povadiko avoayvoptotikd)

e 10 JV Channel Certification o€ Enabled [1] (eroAn0ebel 611 £xel cuvdeDel pe TV
ovvtoviotn (Cordinator))

e NI Node Identifier ce kROUTER (BOX)»(opilovpue 10 dvopa mov BéAovpe va
eneoaviCetar oto Xbee, uropet va mapanebei),

e 10 IR 10 Sampling Rate ce 1388 (eivar 0 puBudg derypatoinyiog twv 1/0O)
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Eniong yia va pmopei to Xbee Router va dtoffaletl avaroyikég Tinég amd toug ausbntipeg

mov £yovv ovuvoebel omng axideg D1, D2, D3 amowtnté va opicovpe g mapakdte puduiong
(Ewova 4.39):

e D1 AD1/DIO1 Configuration e ADC [2] (to pin dwafalet avaroyikég TIHéG)
e D2 AD2/DIO2 Configuration e ADC [2] (to pin dwafalet avaroyikég TYéq)
e D3 AD1/DIO3 Configuration e ADC [2] (to pin dwafalet avaroyikég TYéQ)

3% XcTU o o x
KCTU  Working Modes  Tools  Help

¥ d

@B Rradio Modules D ® - | 2+ radgio configuration ROUTER (B0X) - 0013A2004085€864]

Name:
Function: ZigBee Coordinator AP|
ZB Port: COM4 - 9600/8/N/1/M - API1
L MAC: 0013A20040B473F2
Name: ROUTER (BOX)
Function: ZigBee Router AP|

Port: COMS - 9600/8/N/1/M - API1
MAC: 0013A20040B5EB64

1 )
S @i 2= & - apenn

Read Write  Default Update  Profile

Product family: XB24-7B Function set: ZigBee...ter AP| Firmware version: 23A7 ~

* Networking
Change networking settings

[ i weanp [1234 | ‘ 006
i SC Scan Channels Bitfield 00
i SD Scan Duration _ exponent

i ZS ZigBee Stack Profile 0 |

0 O © KRS

i NJ MNede Join Time FF x 1sec

Il

i NW MNetwork Wa...og Timeout x 1 minute

© 0
© 0
© 0
© 0
[ i 9V Channel Veriication Enabled (1]~ ‘9 (2]
© 0
(S
o
(S
o

i N Join Notification Disabled [0] ks

i OP Operating PAN ID 1234

i Ol Operating 16-bit PAN ID DovE
i CH Operating Channel 14
i NC Number of R...ng Children C

¥ Addressing
Change addressing settings

i SH S5erial Number High 13A200

i SL Serial Number Low 40B5EBG4

OO

Eixova 4.37 H pvbuioeic yia to Xbee Router zo Pan ID xaz 7o JV.
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~ Addressing
Change addressing settings

i SH Serisl Number High 134200 o

i SL Serial Number Low A0RSERSA (5]

i MY 16-bit Network Address FFFE (5]

i DH Destination Address High [0 ] ©06
i DL Destination Address Low [0 ] ©6
i NI Node ldentifier [RoUTER (80%) 4906 |
i NH Maximum Hops [iE I ©0
i BH Broadcast Radius [o ] ©6
i AR Many-to-One Route Broadcast Time [FF | x 10 sec 9 Q
i DD Device Type Identifier [ 30000 | ©60
i NT Node Discovery Backoff [ | % 100 ms 00

NO Node Discovery Options

NP Maximum Mumber of AP| Transmission Bytes

CR PAN Conflict Threshold

[o

FF

[3

Eixova 4.38 H po6uiser NI Node Identifier.

* |/O Settings
Madify DIQ and ADC options

DO ADO/DIOO Configuration

Commissioning Button [1]

4]

o
i D1 AD1/DIOT Configuration ADC[2] w ‘ Q
i D2 AD2/DIOZ Configuration ADC [2] v| 4 (#)
i D3 AD3/DIO3 Configuration ADC [2] v [#]
i DA DI04 Configuration Disabled [0] v (#)
i D5 DIO53/Assoc Configuration Associated indicator [1] ~ O
i PO DIO10 Configuration R55I PWM Qutput [1] e O
i P1 D01 Configuration Disabled [0] - o
i P2 DIO12 Configuration Dizabled [0] w O
o
)
()

PR Pull-up Resistor Enable
LT Aszociate LED Blink Time
RP RS5SI PWI Tirmer

DO Device Opticns

= |/0 Sampling

Configure |0 sampling parameters

¥10 ms

i 100 ms

Bitfield

Q0000000

Bl
o
O

i IR 2 Sampling Rate

¥l ms

—_ [i%] —
ﬁ |

B 4190

i IC Digital 10 Change Detection | 0

Time calculator

i V+ Supply Voltag...igh Threshold | 0

Tirme (ms):

Eikova 4.39 To IR mov éyer oprorei wg 1388.
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Téloc, matdvtag o write mov @aiveton otnv Ewkdéva 4.36 kuklouévo ot pvbuicelg mov

Kévape gyypdoovrar oto Xbee.
4.17.5.5 Anuovpyio mAociov pécm tov Frame generator

A@ov &ywvav ot anapaitreg puiuicelg tatdvtag avtd mov gyl kKukAwbel otnv Ewkdva 4.39
LETOQEPOUAOTE GTNV deVTEPT HopoT| epyaciag Console mode mov enttpémel v dnpovpyia
TAooioV Kot Tov EAeYY0 TG emKovaviag e T ovokevég Xbee. Ta mlaiota eivar Topdpota

pe ovtd mov Ba otéAvovian 6to Arduino.

[Motdvrog 10 KukA®péEVO obv mov gpeavifetor kKukAmpévo oty Euova 4.39 kot mtatodvtag
to Create frame using ‘Frames Generator’ tool (Ewdva 4.39) pmopodue va. Snuiovpyncovue

éva mAaic1o yo amootolg (Ewdva 4.40).

5 xCTU - O 4
KCTU Working Modes  Tools  Help

¥

@ radic Modules @ @ M 0 - 0013A2004085E864 - 0013A20040847
Name: * 4
Function: ZigBee ...tor API 4:‘ ,\‘ HN El DC?R R©rs BCFRK TR’;::‘:':‘“ZE
ZB, Port: COMG -... API1 Close  Record Detach
e MAC: 0013A2..B473F2 v
Frames log o e @ 0 o Frame details
ter API M) Time Le.. Frame
-.. AP
..B5EBB4
Send frames e @ o Send a single frame
Name Type o
e Send sequence
o Start sequence

Eicova 4.40 Edo poivetor n kovaola.
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}-f: Add APl frame to the list pod

9 The entered frame is not valid.

Frame name:

frame 0

i Enter the XBee APl 1 frame to be added to the list.

E-'-h Create frame using ‘Frames Generator’ tool

Byte count: 0

Add frame Cancel

Eicova 4.41 To gpyoieio oto omoio dnuiovpyodue to. Frame.

Avdloya to Frame type mov emiléyetat vdpyel n dSuvatdHTNTA SNUOVPYING SLUPOPETIKMV
mhaciov. Ztov [livokac 4.4 ovoeépovion OAo ta Frame Type mov pmopovv va
ypnoonomBodv oto Tpwtokorro ZigBee. IMopakdtm akorovBovv pepikd mapadeiyuota,

Ao TPEIG S1POPETIKOVG TOTOVG TAUGIMV.

O mpdTO¢ TOTOG TANIGimV OV Ba avapepBov e dnpuovpyeitar emAéyovtog Protocol: Zigbee,
Frame type: 0x10 Transmit Request kot tng mapapétpovg 64-bit dest. Address: 00 00 00 00
00 00 00 00 (64bit Address of Coordinator), RF data: Hello Coordinator 1 am Router.
Yvvend¢ yivetow 1 amootoln tov kewévov ASCIl amd to Xbee Router mov eivar 1o

emleypévo oto Xbee Coordinator Oa anootaAbei to keipevo natdvrag to OK (Ewdva 4.41).
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a @
g

e @O
XBee APl Frames Generator . ® ‘
This tool allows you to generate any kind of AP| frame and copy o=
its value, Just fill in the required fields. )" ama
Protocol: | Zigbee ~ | Mode: APl 1 - APl Mode Without Escapes
Frame type: |(x10 - Transmit Request w

Frame parameters:

i Start delimiter TE “
i Length 00 2B
i Frametype 10
i Frame D | 01 |
i B4-bit dest. address | 00 00 00 00 00 00 00 00 |
i 16-bit dest. address | FF FE |
i Broadcast radius |DD |
i Options |DD |
i RF data ASCIl HEX
W

Generated frame:

JE BB 2B 10 21 B9 B2 B8 80 28 B8 00 B8 FF FE B0 B0 48 65
6C 6C 6F 20 43 6F 6F 72 64 69 6E 61 74 6F 72 208 49 28 b6l
6D 28 52 6F 75 74 b5 72 Bl

Byte count: 47

Copy frame Close | Ok |

Ewovo 4.42 To Frame type 0x10- Transmit Request.

Eniong dAlog évag tomog mhauciov dnuovpyeitor emdéyovtag to Protocol: Zigbee, Frame
type: 0x08 AT-Command kot ypdgpovtac otnv mapauetpo AT command tnv eviodn mov AT
®oTE Vo apyioel vo yivetor Soapdpemon tov emdeyuévov Xbee. Axdua péco otny
TAPAUETPO Pmopel va Ypaptel Ldvo pic EVTOAN Yo Vo SOGOVE Kot GAAY EVIOAN TTPEMEL VAL
dnuovpynoovpe Egxmplotd miaiotlo. IMotdvrag to OK yiver 1 dopdpemon tov Xbee
(Ewova 4.42).
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a @
e

« 2O
XBee API Frames Generator o @ ‘
This tool allows you to generate any kind of APl frame and copy ||:|§|

its value. Just fill in the required fields. )" -

Protocol: | Zigbhee v~ [IMode: | API1 - APl Mode Without Escapes

Frame type: |0x08 - AT Command ~

Frame parameters:

i Start delimiter TE

i Length 0004

i Frame type 08

i FramelD 01

i AT command ASCI HEX
AT

2/ 2 bytes

i Parameter value ASCIl HEX

Generated frame:

JE 88 84 88 81 41 54 61

Byte count: 8

Copy frame Close | OK |

Ewcova 4.43 To Frame type 0x08 AT-Command.

O televtaiog TOTOG TAAIGI®VY OV Bor avapepHovue dnuovpyeitar enthéyovtog to Protocol:
Zigbee, Frame type: 0x10 AT-Command kot ypapovtog oty mopduetpo 64-bit dest.
Address: 00 00 00 00 00 00 00 00 (64bit Address of Coordinator), v mapduetpo AT
command v evtoAn; mov AT dote va apyicel va yivetat dtapdpemon tov Coordinator Xbee.
Eniong péca oty moapdpetpo pmopei vo ypa@tel LOVo pio EVTOAR Yo vo 0GOVUE Kol GAAN
EVIOAM] TTpEmeL va dnovpynoovpe Eexwplotd miaicto. ITatmdvrag to OK Oa amoctarbel n
evtol oto Coordinator (Ewova 4.43).
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g 1
XBee APl Frames Generator . ® ‘
This tool allows you to generate any kind of AP| frame and copy =
i il i i * O-&
its value. Just fill in the required fields, )" Amd
Protocol Zighee ~ |Mode: APl 1 - AP| Mode Without Escapes
Frame type: | (17 - Remote AT Command w
Frame parameters:
i Start delimiter 7E ”
i Length 00 OF
i Frametype 17
i FrameID | 01 |

i B4-bit dest. address 00 00 00 00 00 00 0000 |

i 16-bit dest. address | FFFE |

i Remote cmd. options | 02

i AT command ASCIl  HEX

AT

2/ 2 bytes

Generated frame:

JE @@ B8F 17 81 20 28 20 28 80 28 80 88 FF FE 82 41 54 53

Byte count: 19

Copy frame Close | oK |

Ewovo. 4.44 To Frame type 0x10 AT-Command.
4.17.5.6 AmootoAn TAaiciov Tov TpdTOL Tapadeiypatog pe tomo 0x10

H amoctoAn evdg mhaiciov yivetol pe TV 1010 TPOTO [LE AVTOV TOL TEPTYPAPETAUL AVEEAPTNTOL
a6 t0 Frame type. Zvveyiletor o mpdtog Tomog mhatsiov 0x10 Transmit Request mov Oa
TOPOVGLOGT M OTOGTOAN OLTOV TOV TANLGiov. ATd v otyun mov mathoape to OK
eppavifeton  Ewdva 4.42 6mov gaivetonr o Agkaeladikd cuoTnua to mAaiclo mov Oa

anootolbel oto Coordinator. Yotépa emiéyeton o add frame.
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JE 6@ 37 10 91 B8 00 B8 B0 B0 BE B0
08 80 48 65 6C 6C 6F 28 43 6F 6F 72 64
61 74 oF 72 208 69 28 &1 6D 28 72 &F
72 20 23 4E b5 6B 74 61 72 69 &F 73

515]

75
29

FF FE
69 6F
74 65
08

Byte count: 59

| Add frame ||

Cancel

Eixéva 4.45 To frame mov Oa otalbei e dekocladikd abotnua.

[Matodvrag to Send Selected frame arootéddeton To TAaico and o Router oto Coordinator,

ommg aiverarl tapakato (Ewova 4.41 kot Ewova 4.42).

a5 XCTu
XCTU  Working Modes  Tools  Help

¥ d

@B Radio Modules

Name:
Function: ZigBe..r AP|
y Port: COME..PI1
ZB,
_— MAC: 0013..73F2

Function: ZigBe..r AP|

Port: COM35..PI1
MAC: 0013..EB64

06-0

- 0013A20040B5E864

H-E®O-

& (=] 2

3
° i" @ = ‘ (CRCN®) Tx frames: 1
i # - DTR RTS BRK Rx frames: 1
Close  Record Detach
v
Frames log o e @ @ ° Frame details
ID Time Le.. Frame FF FE
+ 0 20:59:49.6... 55 Transmit Request Broadcast radius
€= 1 20:59499.. 7 Transmit Status ee (@)
Options
a8
RF data
ASCI HEX
Hello Coordinator i am
router (Nektarios)
Checksum
Send frames e @ ° Send a single frame
N, T
ame s e o Send selected frame
@ frame_1 Transmit Request e

Eicova 4.46 Eocd poivetor pe umie ypauo. to TAoioio Tov oTeilaye.
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;.: KCTU

XCTU  Working Modes  Tools

m Radio Modules

Name:
Function: ZigBe...r AP
Port: COMS...PI1
MAC: 0013..73F2

Function: ZigBe...r AP|
Port: COM5..PI1

MAC: 0013..EBG4

Help

000

- [m}
B - 0013420040B473F2
S~ ﬁ 9@ O Tx frames: 0
" = oeR ‘ ONON®! :
DTR RTS BRK Rx frames: 1
Close  Record  Detach
Frames log O e @ 0 o Frame details
D Time Le.. Frame 16-bit source address ~
4= 0 20:59499.. 33 Receive Packet 1 F6
a1
RF data
ASCH HEX
Hello Coordinator 1 am
router (Nektarios)
Checksum
aD W
Send frames e @ 0 Send a single frame
N T
ame e O Send selected frame

(%)

e Send sequence

(1)
(4

Transmit interval (ms): 300

© topmttines 1

() Loop infinitely

Start sequence

Eixova 4.47 Edcd eupaviletar o mhaioio wov élafie o Coordinator.

Téhog, oty tpitn popen epyaciog Network mode mov givar yioo v omtikomoinon g

TOTOAOYI0G Kol TG d1eVVOEGT TOL SIKTVLOL TTOL £xet dnuiovpynOei (Eucova 4.47) eaiveton

1N oVvdeon TV povadwv Xbee kot umopel va LeTpnOel Kol 1 amdCTOOT ETKOVOVING TOVG.
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3% ¥
XCTU Working Modes  Tools Help

¥ o g &
i

4

Radio Modules @ @ 0 &'. - 0013A20040B473F2

B3 kT

Step  Mode Tools

28134200 2552 09134208
228473F2 29B5EBES.
TFE4

Name:
W=T#]  Function: ZigBee Coordinator API
Port: COM4 - 3600/3/N/1/N - 4P 1
MAC: 0D13A20040B473F2

L1l by
HHME JCVERE | —

Layout Filters Detach

Name: ROUTER (BOX)
B Function: ZigBee Router API
Port: COMS - 9600/3/N/1/N - API |
MAC: 0013A20040B5EB54

= 2 nodes [PAN ID: 1234] [CH: 14] <Waiting for next scan> Scan 12 (Remaining: 00:00:00 | Total: 00:02:23)

Role Totsl Discovered
Coordinator 1
D end device []
@y router 1

]

2. Unknown
< >

T
0
1
0

Eixéva 4.48 Areixovion diktvov Zighee uéow tov tpitov puépovg epyaciaoc XCTU.
4.17.601 dapopewon tov Xbee Router péow tov Arduino

H doapopepwon tov Xbee propel va yivelr péow twv AT Commands apkei va dnpovpyndet

éva mhaiclo pe TV KatdAAnAn doun dedouévov mov meprypdpetor 6to Kepdiao 4.17.2.

Eniong yperaleton va et yiver evnuépmon Firmware ota Xbee (Kepdhoo 4.17.5.3). Akdua

amarteiton vo yivouy 1 acikéc poBuiong ota Xbee (Kepdrowo 4.17.5.4).

Yuvendg yio va yivel dtopdpemon tov Xbee Router Remotely pécm tov Arduino amarteite
to Xbee Coordinator mov givar cuvdepuévo oto Arduino va oteilel éva Frame mov mepiéyet

AT Command mov Oa dnpuovpyndei péow tov Arduino kot va amootoldei oto Xbee Router.

To mhaiclo mov dnpovpyeitan péow tov Arduino ywo va pmopei vo dopopemacet ta Xbee
Router mpémel va mepiéyel 1@V mopokdte koddwa. O Tapokdto KOOKog aAAAlel TV

Kataotaomn g axideg PL.

void setRem LED Yellow MOV Sunshade DIOll (char value) {
Serial.write(0x7E); //start byte
Serial.write(byte(0x0)); // high part of length (always zero)
//low part of length (the number of bytes that follow, not including
//check
Serial.write(0x10);
Serial.write(0x17); //Frame type 0x17 is a remote AT command
Serial.write(byte(0x0));//frame id set to zero for no reply
//Id of recipient, or use OxFFF for broadcast
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
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Serial.write (byte( ))
Serial.write (byte( ))
Serial.write(byte( ))

Serial.write( ); // OxFF for broadcast

Serial.write( );// OxXFF for broadcast

//16 bit of recipient or OxFFFE

Serial.write( ),

Serial.write( ) ;

Serial.write( ); // 0x02 to apply changes immediately on remote

//AT command name in ASCII character
Serial.write('P");
Serial.write('1");
//AT command data in as many bytes as needed
Serial.write(value) ;
//checksum is all bytes after length bytes
long sum = + + + + + + 'P" + '1l" + value;
Serial.write( - (sum & )); // calculate the proper checksum

}

H xatdotoong mov propovpe va aArdEovpe og éva Pin givat

e Disable[0]

e Commissioning Button [1] (Mévo yw Pin D1)

e Associated Indicator [1] (M6vo ywa Pin D5)

e RSSI PWM Output [1] (M6vo ywa Pin P0O)

e ADC [2] (Ymapyet n dvvatdotnta povo ya ta Pin DO éog D3 mov vrotpilovv
AVOAOYIKEG TIHEG)

e Digital Input [3] (Ioyvet yio 6da ta Pin DO éwg D5 ko and P1 éwg P2)

e Digital Out, LOW [4] (Ioydet yio 6ha to Pin DO éw¢ DS ko amd P1 éwg P2)

e Digital Out, HIGH [5] (Ioyvet yia 6Aa ta Pin DO éw¢ D5 kot oo P1 émg P2)

Yvvendc 1 tun Value otov kddika TpEmel va TePLEEL Uia. omd TNE TOPATAVED KOTUGTAGELC.

H xatactdogig avtéc epappolovtat pe v EVIOAN:

setRem LED Yellow MOV_Sunshade DIO11 ( ),
omov Value = 0x00 11 0x01 1 0x02 © 0x03 1 0x04 1} 0x05

Yotepa o10 XCTU ogaivetar o PIN code PIN mov 0éhovpe va ehéyEovpe kdbe popd
Ewéva 5.2 givar o P1 ondte opiCovpe 10 P1 og 0x4 yioo LOW 1 og 0x5 yio HIGH péom ¢

uetaPAntig Value. Me awtd tov tpomo eléyyovtor To pin tov Router arnd to Arduino.

YV nepintmon tov eAéyyov Twv puipicewv and éva devtepo Router o povo mov Ba aAiale
etvar 0t dev Ba éumarve g destination address (oniadn amd to 4 éwg 12 BIT) n
broadcast 0x00000000000000FFFF oAAd n dSevBvvon tov mpog éheyyo Router. Znv

nepimtwon pag xovpe povo Eva Router ondte dev yperaleton va pmet destination address ko
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yivetal broadcast onAadn oe OAeC TIG cvokevég Router (mov otn kN pog mepintwon sivot

pévo pia).

~ 1/0 Settings
Medify DIO and ADC options

i DO ADD/DIOO Canfiguration Commissioning Button [1] v 006
i D1 AD1/DIOT Configuration Disabled [0] v 00
i D2 AD2/DIO2 Canfiguration Disabled [0] v 006
i D3 AD3/DIO3 Configuration Disabled [0] v 006
i D4 DI04 Configuration Disabled [0] b G o
i D5 DIO5/Assoc Configuration Associated indicator [1] ~ 9 o
i PO DIO/PWMO Canfiguration RSS| PWM Output [1] -~ 00
i P1 DIOTT Configuration Disabled [0]

i P2 DIO12 Configuration

i PR Pull-up Resistor Enable

i IT Associate LED Blink Time
i RP RSSIPWM Timer (2 | %100 ms 006
i DO Device Options ‘ 1 | Bitfield 9 O

Ecova 4.49 Areikovion ano tig pvOuioeig tov XCTU.
4.18 Y Kd xotaokevwng

Mo mv kodvtepn Katavonong g Asttovpyiag tov 10T Ogppoknmiov Bo vAomomOel o

Kotookevn oo plexiglass kot Evio.

[Mopakdtm VEAPYOVY EVOEIKTIKEG EIKOVES TNG GLUVOALKTG KOTAGKEVTG.

Ecova 4.50 Xvvolixn kotaokevn (uxpootivip oyn).
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29.00

Eixova 4.52 Zyéoro 3D tov Oepuornmiov ue ti¢ diaotdoels tov uéow e tiotpopuag Tinkercad.
[Ma v Kataokevn Tov Beppoknmiov ypnoipomondNKay To TOPUKAT® VAIKA:

e 2 xopudria plexiglass 33*38 cm
e 1 kopudr plexiglass 55*29 cm
e 1 xoppar plexiglass 55*39 cm

e 1 xoppar plexiglass 38*56 cm
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o 2 LEVTEGEDES Y1 VOL aVOTYEL TO TAV® PEPOG amd TO OBEPUOKNTIO

e 4 pnetadkéc yoviokég facelg

e 14 mpircivia yio TNV GOVOEST) TV HEVTEGEIMV KOl TV LETOAMKADV YOVIOKOV PAcemv
e Z0Mvn Pdon pe dactdoslg 58*42 cm

e EVAvn kopvila pe diotdoel 58*%42 cm yio thv othpién tov plexiglass

e  Xukovn yio TV cvvdeon Twv plexiglass

e ZEVAOKOALA Yo TNV GUVIEST TG PAonG e TV kKopvila.

Téhog, éywav 2 avoiypata 10*10 oto mhoiva plexiglass yw tnv tomobétnon twv 2

avepoTpmy ot onoiot otnpiytnkav oto plexiglass pe 4 Bideg ko ta&dadio yro kabes Fan.

[Mopakdtom VEAPYOVY EVOEIKTIKEG EIKOVES TNG KOTAGKELNC.

Ewcova 4.53 Aprotepn oyn Ocpuornmio mov ametkovilel TV oveulotipo. eCaepiopoo. .
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Eixovo 4.54 A1 own wov ametkovilel twv avepaotipo. wocns koi to eCwtepixo LDR.

o v erlo&evia Tov Arduino mega, tov ethernet shield, tov Xbee S2 Coordinator, tov
DHT11, tg 006vng LCD, v relay, tov RTC, ¢ mhakétac eréyyov tov Fan kot thg LED

Towviog ypnoponomonke éva oteyavd Kovti dtakAddwons tiactikd 20*15*7 cm.

IMapakdtom VIapy oLV EVOEIKTIKES EIKOVEC TOV KOVTIOV dtakiaddoelg (Arduino Box) pe g

OLOKEVEG 10000V Kot ££000V.
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Eixova 4.56 H miow oyn ue v popodooics kot tnv ovvoeon Ethernet.
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Eixova 4.58 To eowtepixé omd 1o kovti mov pilolevel to Arduino Mega
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Eixova 4.59 To komaxt tov kovtiov pe s T0mo0sTiuéves o0OKEVES.

~——

L X x IR Ty
5 gggwl:lgpm NVL ool
g

ITL

(HESA”

260

' gino

12334 $38830 8%

i

OIGITAI

Ewcéva 4.60 To Arduino MEGA
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Ewcova 4.61 IThoxéra eAéyyov twv Fan ko ¢ LED zarviog.

Eixovo, 4.62 To. Relay yio tyv nlextpiriy Porfioa kor v avtilia.
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Ecova 4.65 Mrpootivii oyn poroyiod mpayuotixod ypovoo.
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"o v kataockevn Tov EHAVOL KovToD Yia v elloéevia tov Xbee S2 Router, Tov power
bank yio v tpo@odocia twv cuokevdv, Tov aisinmpa aepiov, tov LDR, tov aicOntmpa

vypaciog yopotog, towv 3 LEDS kot tov Buzzer ypnoiponombnkay ta mopakdto VAKA.

e 4 &oho pe duwaotdoelg 8*17 cm

2 &Vl pe dootdoelg 17%17 cm

2 LEVTEGEDEG Y10 TO KOTAKL

Bideg
EVAOKOALY

[Mapakdtom vapyovv evoskTiKES ekdveg kovtion Xbee (Xbee Box).

Eixova 4.66 Mrpoaotivi oym tov kovtiot Xbee
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Eixova 4.67 H wéva oyn omod to kovti wov piiolevel to Xbee Router.

Eixova 4.68 ITiocw 6yn tov kovtiov Xbee.
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Eixova 4.69 To eowrepinoé tov Xbee Box.

Eixova 4.70 To kamaxt ono to Xbee box e te ovorevés eioodov, e€odov kor to Xbee
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Eixévo 4.72 O Oraupétne tdone tov oicOntipo vypooiog eoapovg ato komdki tov Xbee Box.
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Ewcova 4.74 H mloxéto twv ovorkevmy e£6dov ato koamaxi tov Xbee BOX.
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Eixova 4.75 H kAéuo oraxiaomoeig kor to Power Bank oo tpopodotei 1o Xbee kot tne ovokevég

[Mo Vv KaTaoKELT TOV GUGTHOTOC TOTIGUATOS YPNCLOTOONKAV:

e £¢vo mAaoTIKO doyelo

* COANVAKL,
d1apopot connectors yio tnv cHVEeoNG NG avTAiog pe TV Pava Kot To doyeiov,

e Kot po EOAVN PBdion

[MopakdTm VEAPYOVY EVOEIKTIKEG EIKOVES TOV GLGTILLOTOG TOTIGHLOTOC

Ewcovo 4.76 O oucOntipog vypacios e06pouvs Kol 0 6wANVOS TOTIGUOTOS
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Ry, /

N R R R L

Eicovo 4.77 To ovvoriké odotnuo. motiouatog.

106



Eixova 4.78 To doyeio, n niextpikn poifioo, n avidio kot 0 aicOntipag awootaoyg.
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5

[Teprypapn| cevapiov avtopaticpov Beppoknmiov

5.1 IIporoyog

210 KepdAowo oavtd Oo TOPOVGLUGTOVV T GEVAPLO, CVTOUOTICHOD TOL GUOTNLOTOG

Oeppoknmiov mov Ba €xovv ®¢ 6TOHYO0 TOV EAEYXO TOL WIKPOKAILATOG, TOV €AEYYO TOV

TOTICUATOG TOV QLTAOV OALY KoL TNV €100TTOINGCT G€ TEPIMTMOOT PMTIAG 1| LITEPYEIAMONS TOV

doyelov motiocpaToc,.

To ovotpa Tov Bepuoxnmiov amoteleiton amd 7 ceEVAPLO VTOUATIGLOV TOL OTTOl0L Elva:

1.

To cevdplo avtopatiopod gréyyov Oeppokpociog mov Oa eAEyyEL TNV E0MTEPIKN
Oepurokpacio tov Beppoknmiov.

To ceviplo avtopaTIcHOL €A&YYX0L €£0EPIGHOD GUUPBAAEL GTOV EUTAOVTIGUO TOL
o&uyovov, oty pelmon TG VYPAGIOS KOl GTOV GEPIGUO TOL YMPOL GE TEPITTMON
QPOTLAGS.

To cevap1lo avTopaTIGHOD EAEYYOL GLVAYEPLOD TTOL Ba EvEPYOTOLIEiTOL GE TEPITTMON
QOTIOG N vTepyeiMong Tov vepol amd To doyeio.

To cevépro avtopaticpod eAEYXOL YeKAGHOL opiyAng amd vepd mov givar yuo Tnv
avénomn g vypaciog TEPPAAAOVTOG OALA KOt Yl TV TVPOGPEST).

To ceviplo aVTOHATIGHOD EAEYYOL TOTICUOTOC TOL AVAAOYO LE TNV LYPOCIO TOL
YORoTog Oa yivel To TOTIGHO TOV PLTAOV.

To cevéplo avTOHATIGHOD TOV GKIOGTPOV TOL XPNGULOTTOLEITAL Yo TNV Helmomn TG
NAKNG axtivofoAiiag.

To cevaplo avTopaTIoHOD EAEYYOL EMEKTAOTG PMOTIGLOV TOL EIVOL Y10 TNV EXEKTAOT

TOV POTOG TOVG YEWWEPIVOVG UNVESG OALA KO TIS PPOYEPES LEPEC.

5.2 Tleprypaen cevapiov avtouotiopod eA&yyov Bepuokpaciog

To Zevdpro avtopaticpov eAéyyov Beppokpaciog aroteieiton omd:

1 Xbee w¢ Coordinator Tov omoiov ot axideg Tov cuvdEovtar e to Arduino wg €ENG:
axida D1-TX tov Arduino pe to DIN tov Xbee kot 1 okida DO-RX tov Arduino pe
170 DOUT tov Xbee.

1 Mosfet N- Channel 33A IRF540N-(1) mov cvvdéetor otnv axido D2 tov Arduino
mega.

1 6iodo (D1) 1IN4001 cvvdéeton Ommwg paivetal oto mapakdtm Koxiopo 1.

1 avtictacn 100 KQ
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e 1 Adpma mopaxktdcens 230 volt g e€opoimon evog Beppavtikod otoryeiov mov
ovvoéetan 6to Heating Relay 5V.

e 1 Heating Relay 5V mov cuvdéetar otnv akidoa D31 tov Arduino mega.

Y10 Kokhopo 5.1 mapovcidletar o TpOTOS O01060VOECNS TV €EapTNUATOV Yoo TNV

VAOTTOING™ TOL GEVAPIOL.

o
<

T ueq 4

.

(T) NOYS I 33Js0W

AS

AS AV

A 0€£Z dwe| Juaosapuedul

BuiziLy

Koxioua 5.1 Jovoiikn abdvoean tov oevopiov avtouationod eAéyyov Bepuorpaciog.
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[Teprypaon) oevapiov:

H Aertovpyia Tov oevapiov ovTopaTIGHOD EAEYYOL TNG Beprokpaciog ival va dlatnpnom g

Oepuokpaciog and 26 ¢mg 30 Babupovg Keioiov,

Ortav Ba ypedleton avénon OBepuoxpaciog oto mepdriov Tov Beppoxknmiov, to
Arduino Ba evepyomotel Tov peré SV kot tavtdypova n AdUTo TupaKTOcE®G Ba
avapPet,

eVo Yoo TNV peimon g Bepprokpaciog oto mepiPdArov tov Beppoknmiov 1o Arduino
Ba evepyomonOei n wOAN (Gate) Tov Mosfet N-Channel 33A - IRF540N mov pe v
oelpd ¢ Ba evepyomomoet twv 12 volt avepiompa, TapdAAnia pLe TOV OVELLGTHPA
0o tomofe el Lo diodo snubber. H Gvodog cuvdéetal 6To TANV TOL AVEUGTIHPA KoL
N k@B0d0C GTO GLV TOV AVEMGTNPA, DOGTE, OTOV CTAUATAEL O OVEULGTNPOG VO, UV

yupvave ta pevpota Tpog to Arduino.

Apywd, to Arduino Oa SwPdler v eocwtepikt| Beppokpacio tov Beppoknmiov omd ToOV

awcOnmpa DHT11

eav n Beppokpacia eivor Tévo amd 30 Babupovg Celsius tote To Arduino Oa €xetl 6To
pin D3 Duty Cycle 100% ka1 o avepuotipag Oa dovievet otig Full otpogéc,

edv n Beppoxpacia eivor kdtw and 30 Babuotg Celsius, tote 10 Arduino Oa £xetl 6To0
pin D3 Duty Cycle 50% kot 0 avepiotipog 0o SovAedel 6TNG HGEG GTPOPEG KO

eav etvar kK4t amd 26 Pabuovg Celsius, 10te T0 Arduino Oa £xel oto pin D3 Duty
Cycle 0% kot o avepiompog 0o eivor kKAewotdg emiong tote Bo avhyel n Aduma
TUPOKTAOCEDS 7oL eEopoldvel 10 Beppoviikd otoyeio, dote vo avénbei 1

Beppoxpacio.

[Mapoxdtom akolovbel To Aoyiko didypappa pong Tov oevapiov (Zynua 5.1).
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Read temperature

Temp>30

CoolingFan = ON

Heating=OFF

Medium Speed Cold Fan=0Off

Heating=On

2ynuo 5.1 To Aoyixo diaypopia Tov aevapiov avtouotiouod eAyyov Bepuorpacios.

AxorovBei 0 kddkag Arduino yio 10 6EVAPLO0 ALTORATICLOV EAEYYOL Bepprokpacio.

JF————— ( Import needed libraries )----- *x/
//BLRALOBAKN yia aLoBnthpoa DHTI11
#include "DHT.h"

// Digital pin connected to the DHT sensor

#define SEN Dhtll 38

//Relay for heating the area

int RELAY HeatingLight = 31;

//Pc fan for cooling area Gate Mosfet Irf540N 2 attach to d5 pin Arduino
const int MOS CoolingFan = 3;

// Select type Dhtll
DHT dht (SEN Dht11l, DHT11);

[ F*———— ( Declare Variables )----- */
// Temperature variables
float Val temp = 0;

// Meyilotn tTLun Beppokpacioac oe RabupoUc celsius
int My Val Max temp=30;
// EAX&X LOTn TLun Ogpuokpaciag og Pabuolc Celsius
int My Val Min temp=26;

void setup() {
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//start serial to 9600 baud
Serial.begin(9600) ;

// start the dhtll

dht.begin() ;

// set the pin mode to input

pinMode (SEN_Dhtll, INPUT) ;

// set the pin mode to OUTPUT
pinMode (RELAY HeatingLight, OUTPUT);
// set the pin mode to OUTPUT
pinMode (MOS_ CoolingFan, OUTPUT) ;

// set the pin to LOW
digitalWrite (RELAY HeatingLight, LOW);

// set the pin to LOW
digitalWrite (MOS CoolingFan, LOW) ;

}

void loop () {
Read Sen Dhtll Loop();
Print Serial loop():
System Temprature Loop();

}

// Read Temperature as Celsius (the default)
void Read Sen Dhtll Loop() {

Val temp = dht.readTemperature() ;
}

// Control Temperature
void System Temprature Loop() {
//e&v n Bepuoxpocio elvol n&ve omd My Val Max temp=30 t61¢
if (val temp > My Val Max temp) {
//0 aveplothpag va SoUAéyel o0Tng PEYLOTEQ OTPOQEC KOL
digitalWrite(MOS CoolingFan, HIGH) ;
//n Aduno Oeppokpacioc va eival ofnoti
digitalWrite (RELAY HeatingLight, HIGH);
//enedvioe oTnv o€ LlpLlak) 00d6vn TNV KATACTAON
Serial.println(F("Full rpm Cool Fan temp is over 30 and Heating=0FF"));
}
//e&v n Bepuoxpocio elvol ndve omd My Val Min temp=26 161¢
else if (Val temp >= My Val Min temp) {
//0 ovenloTHpag va doUAEYel OTNG ULOEC OTPOQEC MéEOw TNG PWM Kol
analogWrite (MOS CoolingFan, 127);
// n Aduno va gival ofnotn
digitalWrite (RELAY HeatingLight, HIGH);
// epedvioce oTnv oelplaky 0B6vVn TNV KATACTOON
Serial.println(F("Medium rpm Cool Fan and Heating=0FF"));

// g&v n Begppokpacia dev gival mdve omd 30 oAA& oUte mdve omd 26 1oTE
}else {
// o aveplothpag va eival ofnotdg Kol
digitalWrite (MOS CoolingFan, LOW) ;
//n Aduno avoapuévn
digitalWrite (RELAY HeatingLight, LOW);
// epedvice oTnv celplaky 06o6vVn TNV KATACTOON
Serial.println(F("Zero rpm Cool Fan temp is under 26 and Heating=ON"));
}
}

// Displays the value on the Serial Monitor
void Print Serial loop() {

Serial println(F("***************************************")) ;
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}

Serial.print(F("Temperature: ")); Serial.print(Val temp);
Serial.println(F("°C"));

5.3 Ileprypaen cevapiov avTopaTICHOD EAEYYOV TOTIGLLOTOC

To oevaplo eréyyov moticuatog amotereital amo:

1 Xbee wg Coordinator Tov omoiov ot akideg Tov cuvdéovion e 10 Arduino g e&ng:
N axida D1-TX tov Arduino pe to DIN tov Xbee kou n akioo DO-RX tov Arduino
pe to DOUT tov Xbee.

1 Xbee mov ypnowonoleite g Router otov omoiov cuvdéeTor o aoONTNPOC
vypaciogc.

1 coOnmpag vypaciog yopatog Soil Hygrometer mov cuvdéeton oy axida DIOT
tov Xbee Router

1 awoOnmMpag andotaong Distance HC-SR04 Ultrasonic mov cuvdéetatl oTig axideg
D48 to Trig xat to D49 1o Echo tov Arduino mega.

1 AwcOnmpag Pwtoavtictaong LDR oto EEmtepikd Tov Oeproknmiov mov cuvdéetan
otV axida A9 tov Arduino mega.

1 pmhke led mov eopoidver o devTepn avtiia (pump2), T 0moio0 GLVIEETAL GTHV
axida D45 tov Arduino mega.

1 nAextpovikn ParBida mov cuvdéeton o éva Valve Relay SV.

1 avtMa 12 volt (pumpl) mov cuvdéetar oto Pump Relay 5V

1 Valve Relay 5V mov cuvdéetan oto akida D30 tov Arduino mega.

1 Pump Relay 5V mov cvvdéeton oto akida D32 tov Arduino mega

>10 Koxhopa 5.2 Zuvolikn 60OVIEST TOV 6eVapiov oLTOUOTIGHOD eAEyyoL ToTiopatos. KhkAwmio

5.2 mapovctaleTat 0 TpOTOg H10.6HVOESNG TOV EEAPTNUATMOV Y10 TNV VAOTOINGT TOL GEVAPIOoV.
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Kodriwuo 5.2 Xovolikn advdeon tov aevopiov avTopoTiouod eAEYY0v TOTIOUOTOG.
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[Teprypaon ocevapiov:

To chompa moticpatog amotedeitan amd 2 pépn. To TpdTo PEPOG TOL GLGTAUATOG (ZVoTN UL
[Motiocpatog 1) ehéyyet v o1abun tov vepol 610 doyeio ota embountd enineda, VO TO
devTEPO PEPOC TOV cuoTNUaTog (Zvotnua [oticpatog 2) eitvat vrevHVVO Y10 TO TOTIGHO TOV
eutav. To moTicpa yivetar povo gav givon pépa [89], xar eév to eninedo vepod oto doyeio
elvar oV KaTdAANAN 61d0uN, dote va unv tpafdet oépa n avtiia kot v 1 vypocio Tov

YOLOTOG OgV ETOPKEL Yo TO LTO.

Apyikd 10 ovomuo mtoticpotog 1 dafalet o eminedo tov vepol amd tov acOnmpa HC-
SR04 Ultrasonic Module Distance kat edv t0 1060610 vepov 610 doyeio etvar kKatm amd 70%

avotyel n avtAio (Pump2 (LED Blue)) mov yepilet tnv de€apevn pe vepo.

Yotépa to cvotnpa moticpatog 2 dafalel v e£mTEPIKN POTEWOTNTA LE TOV ausOnTipa
LDR, 1o eninedo vepol tov doyeiov, TV LYPAGIO TOL YDOUATOG KOl AV TO TOCOGTO PMTOG
etvar whvo amd 50%, edv 10 eninedo vepoL 6to doyeio eivar Tévw amd to 60% Kot edv elvan
Kdto and 9% n vypacio Tov yOpHOTOS evepyomoteitar | avtiio (pumpl) kot NAEKTPOVIKNY

BarBida wote va Eekvdetl To TOTIOUA.

[Mapaxdtom akolovbei To AoyiKo didypappa pong Tov oevapiov (Zynua 5.2 kot Zynua 5.3).

Start
Zvotnpo
motionotoc 1

Read Ultrasonic Sensor

Distance
>85

\ 4

Blue Led(Pump2)= High Blue Led(Pump2)= Low

2ynuo. 5.2 To Aoyixo droypoua oo to ovotnue. wotiouotog 1.
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Start
Zootnuo
TOTIGLOTOC 2

Read Ultrasonic Sensor

Read Out LDR Sensor

Read Soil hygrometer Sensor

Distance
>85 and
Outldr>50

Soil
Pump 1=Low hygrometer>
9

Valve = Low

Pump 1=High

Valve = High

2ynuo. 5.3 To Aoyiko draypopa oo To 6OoTHUG TOTIGUOTOG.

Axorovbel 0 kddkag Arduino yio t0 6eVAPLO AVTOUATIGHOD EAEYYOL TOTICUATOG.

[ F¥————- ( Import needed libraries )----- */
//library Ultrasonic Sensor HC-SR04

#include <HCSRO4.h>

//attach pin D48 Arduino to pin Trig of HC-SR04
#define SEN UltraSonicTrigPin 48

// attach pin D49 Arduino to pin Echo of HC-SR04
#define SEN UltraSonicEchoPin 49

//pin for Out LDR Sensor
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unsigned int SEN_ LdrOut = A9;
int RELAY Pumpl = 30;//Relay of real Pump 1 for watering plant
int RELAY ValveWater = 32; //Relay Electric valve for watering
int LED_Pump2 = 45; //led blue pump for filling a tank
//initialization class HCSR04 (trig pin , echo pin)
HCSR04 hc(SEN UltraSonicTrigPin, SEN UltraSonicEchoPin);
[ F*————= ( Declare Variables )----- */
int Val distance; // variable for the distance measurement
// variable for the distance per cent measurement
int Val distancePerCent;
int val OutLdr = 0;// variable for the out LDR data
// Xbee sensor variables for frame
unsigned int analogMSBl = 0; // mio onuovilkd ynolo bit
unsigned int analogLSBl = 0; // Aitydtepo onuavtixkd yneio Bit
unsigned int Val SoilHygro = 0; // variable for the soil hygrometer data
unsigned int analogMSB2 = 0;// mio onuovTixkd ynelo bit
unsigned int analogLSB2 = 0;// Ailydtepo onuaviikd ynelio Bit
unsigned int Val InLdr = 0;// variable for the LDR in data
unsigned int analogMSB3 = 0;// mio onuoavtixkd yneio bit
unsigned int analogLSB3 = 0;// Ailydtepo onuaviikd ynelio Bit
unsigned int Val Mg07Gas = 0;// variable for the Mg-07 data
[/ = e Set the preference Constants
int My Val Max distancePerCent=90; // péyiLotn TLun vepolU oTto doxelo
int My Val Min distancePerCent=60; // eA&ylotn Tiun vepoU oto doyelo
int My Val Max OutLdr=90; // péyiotn 1iuf €{0T1epLlXNC @OTELVOTNTAC
int My Val Min OutLdr=50; // eA&yLoTn TLph €fWTEPLKAC QWIELVOTNTAC
//he have WATER Give the desired soil moisture value
int My Val Max SoilHygro=20;
// don’t have WATER Give the desired soil moisture value
int My Val Min SoilHygro=9;
void setup () {
Serial.begin(9600); //start serial to 9600 baud
//print some text in Serial Monitor
Serial.println(F("Ultrasonic Sensor HC-SR04 Test!!"));
pinMode (RELAY ValveWater, OUTPUT); // set the pin mode to OUTPUT
pinMode (RELAY Pumpl, OUTPUT);// set the pin mode to OUTPUT
pinMode (LED Pump2, OUTPUT);// set the pin mode to OUTPUT

pinMode (SEN_UltraSonicEchoPin, INPUT);//Sets the echoPin as an INPUT
pinMode (SEN UltraSonicTrigPin, OUTPUT);//Sets the trigPin as an OUTPUT
digitalWrite (LED Pump2,LOW ); // set the pin to LOW
digitalWrite (RELAY Pumpl,LOW ); // set the pin to LOW
digitalWrite (RELAY ValveWater,LOW ); // set the pin to LOW

}

void loop() {
Read Sen UltraSonic Loop() ;
Read Sen OutLDR Loop() ;
Read RemoteXbee Loop() ;

System Water Loop() ;

Print Serial loop();
}
//----Read the distance at tank----------"-"-"-"-"-""-"-"-"-"-"-"-"---0————
void Read Sen UltraSonic_Loop() {

Val distance = hc.dist();

//Mapping Twv olobnihpoa ultrasonic yio tnv otddun vepod oto doxelo.

//To doxelo eival 11 exatootd apd 16Te Ba éxel 0% vepd
//evd €&v gival 1 gx. 1td6Te éxoups 100% vepd péoa oto doxelo.
Val distancePerCent = map (Val distance, 11, 1, 0, 100);

}

//----Read the value of 1ldr out of greenhouse

void Read Sen OutLDR Loop() {
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//Read the value of LDR out of greenhouse

Val OutLdr = analogRead(SEN_LdrOut) ;

// oavtioTtolyxlon twv Byte oce enl tolg exratd

Val OutLdr = map (Val OutLdr, 400, 1030, 0, 100);

}

//----Read the value of Router Xbee

void Read RemoteXbee Loop() {
//checks for Xbee
// éheyxog €b&v 10 frame éxel TOUAAXLOTOV 29 bits
if (Serial.available() >= 29) {

// Audppliln twv mpdTtov 21 byte
for (int i = 1; i < 21; i++) {

byte discardbyte = Serial.read();
}
//ta Hpdta byte eival n tiuR tou Soil hygrometer
//Read the most significant bit of the analog data
analogMSBl = Serial.read();

analogLSB1l = Serial.read(); // Read least significant bit

if (Serial.read() == 0x7E) { // éireyyxoq e&v éxel start byte 7E

//poOnuat Lk npdén via tnv dnuioupylo amd 2 bit LSB kol MSB o éva byte

Val SoilHygro = analogLSBl + (analogMSBl * 256);
// avtioTolxlon twv bytes oce enl tolg exratd
Val SoilHygro = map(Val SoilHygro, 0, 1030, 100, 0);

//poOnuat Lk npdén yvio tnv dnuioupyloa amd 2 bit LSB kol MSB o

//To Emdpeva bytes elval n tiu tou LDR

// Read the most significant bit of the analog data
analogMSB2 = Serial.read()

analogLSB2 = Serial.read();// Read least significant bit
Val InLdr = analogLSB2 + (analogMSB2 * 250);

// oaviioTtolxlon twv bytes oce enl toLg egxratd

Val InLdr = map (Val InLdr, O, 1030, 0O, 100);

//To televtala bytes eival n Tiun 1o Gas Sensor Mg07

// Read the most significant bit of the analog data
analogMSB3 = Serial.read();

analogLSB3 = Serial.read();// Read least significant bit

//poOnuat Lk npdén vio tnv dnuioupylioa and 2 bit LSB kot MSB oe

Val Mg07Gas = analogLSB3 + (analogMSB3 * 256);

// oavtioTolyxlon twv bytes ce enl tolg exratd

Val Mg07Gas = map (Val Mg07Gas, 0O, 1030, O, 100);
}}

// Control the water system

void System Water Loop () {
// g&v 10 enimedo vepoU elval younidtepn oamd 80 tdTE
if (val distancePerCent < 80 ) {

// vo avdel n oviAloa 2 dnhadh to LED yia va yeuloel 1o doxelo pe vepd

digitalWrite (LED Pump2,HIGH );
//Euedv ion Tng KATAOTOONG OTNV Oglplak) o06dvn
Serial.println(F("PUMP2=0ON deksmeni den exei arketo nero"));

lelse{ // c&v 10 eminedo egival uvynirdtepo and 80 TdTE

}

// n aviAla mou efopoldveTte pe 1o uniAe led Ba e€Lval ofnotn
digitalWrite (LED Pump2, LOW) ;

//Euedv ion Tng KATAOTOONG OTNV o€ lplak) o06dvn
Serial.println(F("PUMP2=0FF h deksameni einai gemati'));

éva byte

é¢va byte

// €&v 1o emimedo ToU vepoU elval vynidtepo amd 60 kol n TLPH 1NC
//ewtep k) onTtelvoéTnTtag eival ulnidtepn amd 50 dniadn eilvoal pépa 16TE
//éxeyEe edv xepLdlete vepd 1O QOUTO
if (Val distancePerCent > My Val Min distancePerCent &é&
Val OutLdr > My Val Min OutLdr) {
Serial.println("He have water | the out light is up 50->einai mera");
//ed&v 1 Tiun ToUu alofntfhpa soil hygrometer eivoal peyodUtepn and 9 1dTE
//To eutd xpel&letal vepd KAl
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if (val SoilHygro < My Val Min SoilHygro) {

digitalWrite (RELAY Pumpl, LOW); // 1 oviAlo eivol on xol
digitalWrite (RELAY ValveWater, LOW); // n B&va eival on
//Epedv Lon 1ng KotdoTaong otnv ogLplakh o8dévn
Serial.println("Den exei nero pumpl=on'");

telse{ // e&v eival uirpdtepn tou 9 16Te TO QUTIO €xel vepd KRAL

digitalWrite (RELAY Pumpl, HIGH);// n oviAlo eival off kol
digitalWrite (RELAY ValveWater, HIGH); // v B&va eival OFF
//Epedv Lon tng KotdoTaong otnv ogLlplakn oddvn
Serial.println("Exei nero pumpl=o0ff");

//edv 10 enimedo ToU vepoU eglval yxounidétepn amnd 60 kol n TLuUnR Ing
//efwteplkAC owteLlvoétnTtag eival xapnidtepn amd 50 dnaadh eival Bpoadd
//161€

}else({

digitalWrite (RELAY Pumpl, HIGH);// n oviAlo eival xAtotel OFF kol
// n B&va xAlotel

digitalWrite (RELAY ValveWater, HIGH);

//Epedv Lon 1ng¢ KotdoTaong otnv ogLlplakn oddvn
Serial.println("Einai nixta pumpl=o0ff");}}

// Displays the value on the Serial Monitor
void Print Serial loop() {

Serial.print(F("LDR OUT Value: ")) ;
Serial.print(Val OutLdr);
Serial.println(F("%"));

Serial.print(F("Distance: ")),
Serial.print(Val distancePerCent);
Serial.println(F("%"));

Serial.print(F("Distance: ")),
Serial.print(Val distance);
Serial.println(F("cm"));

Serial.print(F("Soil moisture: "));
Serial.print(Val SoilHygro) ;
Serial.println(F("%")) ;}

5.4 Tleprypoon cevapiov avTOUATICHOD EAEYYOV TNG NMAKTG AKTVOBOAAG

To ocevdpro eréyyov ™ Aok g aktvoPoiiog amotedeiton omd:

1 Xbee wg Coordinator tov omoiov ot akidec tov o cuvoéovtar pe to Arduino g
e&ng axida D1-TX tov Arduino pe to DIN tov Xbee kot 1 axido DO-RX tov Arduino
pe to DOUT tov Xbee.

1 Xbee wg Router otov omoio cvvdéeton to kitptvo LED mov efopoidvel to
unyaviopud okioong tov Oeppoknmiov.

1 xitptvo LED mov e&opoidvel éva unyaviopd okioong tov Ogppoknmiov mov Oa
ovvoéetor oty akida DIO11 tov Xbee Router.

I Awnmpa Potoavtictaong LDR oto Efwtepikd 10U Ogppoknmiov mov Oa

ocvvoéetor oty akida A9 tov Arduino mega.

Y10 Kokhopo 5.3 mapovoidletar o TpoOmog O61060vOeoNg TV €£apTNUATOV Yo TV

vAomoinon tov cevapiov.
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Kordwuo 5.3 Zovolikn advdeon tov cevapiov aDTOUOTIGUOD EAEYYOD THS NAIOKNS OKTIVOPOAIOG.
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[Teprypaon ocevapiov:

To cvomua okiaong Tpoctatedel To GLTA Ao TIG 0KTiVEG TOL NAlOV, dTaV VILAPYEL LEYEAN

nMoeavela kot fonddet oty peiwon g Beprokpacioc.

Apyika dopaleton n eEmtepikn potewvoTTa pe tov arstntipa LDR kot pe Bdon v tiun

g gvepyomoteital to cvotua okioong, otav 1 e€mtepikn eoTevoTTo £ivol Téve omd

90%.

[Mapaxdtom akolovbei To AoyiKo d1dypoppa pong Tov oevapiov (Zynua 5.4).

Read Out LDR Sensor

Out LDR
>90

Yellow LED=0OFF Yellow LED=ON

2ynuo. 5.4 To Loyiko doypopo. omo Tov Gevapiov GVTOUATIONOD EAEYYOD THE NALAKNS OKTIVOSOALAG.

AxoiovBel 0 K®OIKag Arduino yuo T0 GEVAPLO OVTOUOTIGUOV EAEYXOL TNG MALOKNG

axtivoPoAiag.

unsigned int SEN LdrOut = A9; //pin for Out LDR Sensor

int Val OutLdr = 0;// variable for the out LDR data

// Xbee sensor variables for frame

unsigned int analogMSBl = 0; // mio onuovilkd ynelo bit

unsigned int analogLSBl = 0; // Aitydtepo onuoaviixkd yneio Bit
unsigned int Val SoilHygro =0;//variable for the soil hygrometer data
unsigned int analogMSB2 = 0;// mio onuavtikd yneio bit

unsigned int analogLSB2 = 0;// Alydtepo onuoviixkd yneio Bit
unsigned int Val InLdr = 0;// variable for the LDR in data
unsigned int analogMSB3 = 0;// mio onuoaviixkd yneio bit

unsigned int analogLSB3 = 0;// Ailydtepo onuovtikd yneio Bit
unsigned int Val Mq07Gas = 0;// variable for the Mg-07 data

int My Val Max OutLdr=90; // péyiotn 1iuf €{0TepLlKAC @OTELVOTNTAC
int My Val Min OutLdr=50; // eA&ylLoTtn TLph €EOTEPLKAC QWIELVOTNTAC
void setup() {

Serial.begin(9600); //start serial to 9600 baud
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pinMode (SEN_LdrOut, INPUT); // set the pin mode to input
setRem LED RED Org ALERT DIO4(0x4);//set the Xbee pin D4 to LOW
setRem LED Yellow MOV _Sunshade DIO11(0x4);//set the Xbee pin to LOW
setRem LED Blue Blue ForggerSpraySytem DIO12(0x4);//Set the to LOW
}
void loop() {
Read Sen OutLDR Loop() ;
Print Serial loop():;
System SunsHade Loop() ;
}
void Read Sen OutLDR Loop() {
//Read the value of 1ldr out of greenhouse
Val OutLdr = analogRead(SEN LdrOut) ;
//AvTioToiyxlon twv Bytes oe emi tolc €ratd
Val OutLdr = map (Val OutLdr, 400, 1030, 0, 100);
}
//----Read the value of Router Xbee------------—-—————-———————~———————
void Read RemoteXbee Loop() {
//checks for Xbee
//éNeyxog €&v 10 frame éxetL touldylotov 29 bits
if (Serial.available()>=29){

if (Serial.read() == 0x7E) { // éleyxocg e&v €xelL 10 start byte 7E

// Amdpplyn tov mpdtwv 21 byte
for (int i = 1; 1 < 21; i++) {
byte discardbyte = Serial.read();
}
//ta Hpdta bytes eival n tiuR tou Soil hygrometer
// Read the most significant bit of the analog data
analogMSBl1 = Serial.read();
analogLSBl = Serial.read(); // Read least significant bit

//uabnuat Lk ne&éin yvioa tnv dnuioupylo amd 2 bit LSB kol MSB oe éva //byte

Val SoilHygro = analogLSBl + (analogMSBl * 256);
//BAviiloTolxoel twv Bytes oce enl tolg exratd
Val SoilHygro = map (Val SoilHygro, 0O, 1030, 100, 0);
//To Emdpeva Bytes elval n tiu tou LDR
// Read the most significant bit of the analog data
analogMSB2 = Serial.read();
analogLSB2 = Serial.read();// Read least significant bit

//podnuat Lk npdén via tnv dnuploupyloa amd 2 bit LSB kot MSB o éva //byte

Val InLdr = analogLSB2 + (analogMSB2 * 256);
//AVvTLoTOoLlXNoE Ll Twv Bytes oe enl tolg exratd

Val InLdr = map (Val InLdr, O, 1030, 0O, 100);
//To tedevtala byte gival n tipn to Mg07
//Read the most significant bit of the analog data
analogMSB3=Serial.read();

analogLSB3 = Serial.read();// Read least significant bit

//poOnuat Lk npdén via tnv dnuioupylo amd 2 bit LSB kot MSB oe éva //byte

Val Mg07Gas = analogLSB3 + (analogMSB3 * 2506);
//BAviloTolxAoe Ll Twv Bytes oe enl tolg egxratd
Val Mg07Gas =map(Val Mg07Gas, O, 1030, 0, 100);
} 1}
//CONTROL THE SUNLIGHT
void System SunsHade Loop() {
//e&v 1 Tiuh Tou LDR gival peyorltepn armd 90% tdt1e
if (vVal OutLdr > My Val Max OutLdr) {
//K&ve 10 value=0x5 dote 10 yellow led va gival ON
setRem LED Yellow MOV_Sunshade DIO11(0x5);
//Eue&v Lon Tng KATAOTOONG OTINV Oglplakh 08dvn
Serial.println(F("Yellow Led=0ON")) ;
lelse { // adA1dc Ba gival k&tw amd 90% kol 1oTE
//K&ve 10 value=0x4 dote 10 yellow led va eival Off
setRem LED Yellow MOV Sunshade DIOL11(0x4);
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//Eue&v Lon Tng¢ KATAOTOAONG OTINnNV oOglplakh 08dvn
Serial.println(F("Yellow Led=0FE"));
}
}
// Displays the value on the Serial Monitor
void Print Serial loop() {
Serial.print(F("LDR OUT Value: ")),
Serial.print(Val OutLdr);
Serial.println(F("%"));
}
// create the frame to send to router
// mAailclLo yia Tov gAéyxou Tou kKOKKLvou LED Kol TOoU buzzer mou
//efopoldvel TO oUoTnua € Ldoroinong
void setRem LED RED Org ALERT DIO4(char value) {
Serial.write(0x7E); //0
Serial.write(byte(0x0)); //1
Serial.write(0x10); //2
Serial.write(0x17); // 3
Serial.write(byte(0x0)); //4
Serial.write(byte(0x0)); //5
Serial.write(byte(0x0)); //6
Serial.write(byte(0x0)); //7
Serial.write(byte(0x0)); //8
Serial.write(byte(0x0)); //9
Serial.write(byte (0x0)); //10
Serial.write (0xFF); //12
Serial.write(OxFr); // 13
Serial.write(OxrF); //14
Serial.write(OxFE); //15
Serial.write(0x02); //16
Serial.write('D'"); //17
Serial.write('4'); //18
Serial.write(value); // 19
long sum = 0Ox17 4+ OxFEF 4+ OxFF 4+ OxFE 4+ OxFE 4+ 0x02 4+ 'D'" 4+ "4' 4+ value;

Serial.write(OxFF - (sum & OxFF));
}
//mAaiclo ylLa Tov €Aéyxou Ttou kKitplvou LED mou efopoldvel To oUoTnuA
//oklaong

void setRem LED Yellow MOV Sunshade DIOl1l (char value) {

Serial.write(0x7E); //start byte

Serial.write(byte(0x0)); // high part of length (always zero)
//low part of length (the number of bytes that follow, not including
//check

Serial.write(0x10);

Serial.write(0x17); //0x17 is a remote AT command

Serial.write(byte(0x0));//frame id set to zero for no reply

//1Id of recipient, or use O0xFFF for broadcast

Serial.write(byte(0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(0OxEF); // OxFF for broadcast

Serial.write(0xFF);// OxFF for broadcast

//16 bit of recipient or OxFFFE

Serial.write (0xFF);

Serial.write (0OxFE) ;

Serial.write(0x02); // 0x02 to apply changes immediately on remote

//AT command name in ASCII character

Serial.write('P'");

Serial.write('1");
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// command data in as many bytes as needed
Serial.write(value);
//checksum is all bytes after length bytes

long sum = + + + + + + 'P'" + '"l'" + value;
Serial.write( - (sum & )); // calculate the proper checksum

}

// mAailclLo yLa Tov €éAgyxo Ttou umAe LED mou €fopoldvel TO OUCTNUX

//VexoopolU oulxAng vepoU

void setRem LED Blue Blue ForggerSpraySytem DIO12 (char value) {
Serial.write( ),
Serial.write(byte( ));
Serial.write( ),
Serial.write( ) ;
Serial.write(byte(
Serial.write(byte(
Serial.write(byte(
Serial.write(byte(
Serial.write(byte(
Serial.write (byte(
Serial.write(byte(

~e N

Y

~.

~.

~— N e e N N
~— N e e e N N
~

~.

Serial.write( ),
Serial.write( ),
Serial.write( )
Serial.write( )
Serial.write( ),

Serial.write('P");

Serial.write('2");

Serial.write(value);

long sum = + + + + + + 'P" + '"2'" 4+ value;
Serial.write( - (sum & ));

9.5 Ileprypaen 6evapiov OVTOUATICHOD ETEKTOCTG POTIGLOV
To cevapilo enéxtaong EOTICUOD omoTeLeiTON OTo:

e 1 Xbee wg Coordinator tov omoiov ot akideg Tov cuvdéovtat pe To Arduino g €€NG:
axidoa D1-TX tov Arduino pe to DIN tov Xbee kot ) axidoa DO-RX tov Arduino pe
70 DOUT tov Xbee.

¢ 1 Xbee wg Router otov omoiov cuvdéetar 0 E0mTEPIKOS aGHNTNPOS POTONVTIGTACNS
LDR.

e 1 AwOnmpa ®otoavtictacn LDR oto Ecotepucod tov Beppoknmiov cuvdéetar otnv
axida DI02 tov Xbee Router

e 1 AwOnmpa @wtoavtictaong LDR oto EEmtepikd tov Oeppoxnmiov mov cuvdéetan
otV akida A9 tov Arduino mega.

e 2 Rgb Tawvieg LED (RGB Strips) o¢ celpa mov cuvdéetan e To Mosfet-3.

e 1 Mosfet N- Channel 33A IRF540N-(3) mov cuvdéetar oty axido D5 tov Arduino.

e | porotmpaypatikod xpoévov Real Time Clock (RTC) mov cuvdéetan otig akidoeg SCL

kot SDA tov Arduino mega émmwg Qoivetal 6To KOKAMUO TOPUKATO.
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Y10 Kokhopo 5.4 mapovotdletor o tpdémog daovvoeons twv eEaptnudtov yio v

vAOTOING™ TOL GEVAPIOL.

sdis @371 99y
@ — v @ =

a
(£) TNOPS 43I 12450
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121n0Yy 33gx

buizyLay

Kdrdwuo 5.4 Xovolikn advdeon oevopiov avToUoTIGUOD ETEKTACHS POTIGUOD.
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[Teprypaon) oevapiov:

210 OEPUOKNTLOL VITAPYEL 1| AVAYKT ETEKTAONG TNG OLAPKELNG KOl TNG TOGHTNTOS TOV PWTOG
0T0 €0MTEPIKO TOL, 1 omolo €ival amoapaitnTn yio TV c®oT avimtuén, avBopopia kot
Kapmopopia Tov QuTOV. OTOTE TIC NUEPES TTOL VTLAPYEL GLVVEPLA 1 0 NA10G dVEL vopitepa 1
avatEAAEL apyOTEPA TOL GUTA B POTOGVVOETOVY, ETGL VILAPYEL 1] SVVOTOTNTO KOAMEPYELOG
TOV LTOV OAO 1O ¥pOvo. O YPNOTNG UTopPEL Vo 0picel TV TEPIOA0 TOL YPELALETOL PO LEGH
10V RTC kot avdroya pe 10 1060010 1O oL B StaPdlel 0 EcwTEPIKOS aloONTIPA PMTOG

LDR oto ecmtepikd tov Oepuoknmiov, gvepyomnoteitar  LED strip.

Average length of day in Athens

2010
18200
17:00
19:00
13:00
h ]

EH]

Jan Feb Mat Apr May Jun Jul Aug Sep Oct Mo D
sunshine duration twilight phase

Eixova 5.1 Méon didprera nuépag atnv AGnva. Lnyn
Apykd, dowfdletor T0 TOCOGTO QOTEWVOTNTAG OTO EC0MTEPIKO KOl OTO EEMTEPIKO TOV
Bepuoxnmiov ko pe Pdon v xpovikn tepiodo mov £xel 0picEL 0 YPNOTNG KL TIG TIUES TOV
dwPdotnray amd toug acOntpec LDR, evepyonoteital to cvotnua oticpov. Me Bdon to
napomave oyedidypappo (Ewova 5.1) to vopitepo mov avateilel o HAog 6Aov Tov xpdvo

etval 07:00 evad To apyodTepo mov Ba dvon elvar 21:00, Tov givor ) ypovikn Tepiodog mov Exel

oploTel amd Tov PN oT.

[Mapaxdtom akolovbei To AoyiKd S1dypoappa pong Tov oevapiov (Zynua 5.5).
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Read value In Ldr

Read Sen Out LDR Loop

Read Rtc Loop

(Val_InLdr<40 ||
Val Out Ldr<90) && hour>6 && min=0 NAI
&& hour<21 && min=0

Rgb Leds =off Rgb Leds=0On

2ynua 5.5 Xevaplo otoUationod eTEKTOONS PWOTIGUOD.

Axorovbel 0 kddkag Arduino yio T0 GEVAPLO CVTOUATICUOV ETEKTACS POTIGLOV.

JF————— ( Import needed libraries )----- *x/

//BLRALOBNKL TOU €HmLTIPENEL VA E€MLKOLVOVE(Te pe ouokevuéc I2C Mega2560 20
(SDA), 21 (SCL)

#finclude <Wire.h>

#include <DS3231.h> //library for real time clock Rtc ds3231

JF————— ( Declare Constants and Pin Numbers )----- *x/

int MOS RgbLeds = 5; // Gste Mosfet attach to Rgb Led strip
unsigned int SEN LdrOut = A9; //pin for Out Ldr Sensor

[ F*———— ( Declare objects )----- */

DS3231 rtc(SDA, SCL);

Time t;

[F = ( Declare Variables )----- */

// Xbee sensor variables for frame

unsigned int analogMSBl = 0; // mio onuavitikd ynelo bit

unsigned int analogLSBl1 = 0; // Ailydtepo onuaviikd ynelio Bit

unsigned int Val SoilHygro =0;//variable for the soil hygrometer data

unsigned int analogMSB2 0;// mio onuaviikd yneio bit
unsigned int analogLSB2 0;// Aiydtepo onuovtixkd yneio Bit
unsigned int Val InLdr = 0;// variable for the LDR in data
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unsigned int analogMSB3 = 0;// mito onuaviixkd yneio bit
unsigned int analogLSB3 = 0;// Ailydtepo onuaviikd ynelio Bit
unsigned int Val Mq07Gas = 0;// variable for the Mg-07 data

int val OutLdr = 0;// variable for the out LDR data

int My Val Max OutLdr=90; // péyiotn 1iuf €{0T1eplXNC @0TeLVOTNTAC
int My Val Min OutLdr=50; // eA&xl1oTn Tl €EWTIEQLKAC QOTELVOTNTAC
int My Val InLdr=60; //Give the desired light value
// Rtc ds3231
const int My Val OnHour = 6; //SET Hour TO ON the rgb led
const int My Val OnMin = 00;//SET min TO ON the rgb led
const int My Val OffHour = 14; //SET TIME TO OFF the rgb led
const int My Val OffMin = 15;//SET min TO OFF the rgb led
void setup() {

Serial.begin(9600); //start serial to 9600 baud

rtc.begin();// Start Rtc dec331 on Arduino

//Set the INPUT pin mode

pinMode (SEN_LdrOut, INPUT);

//Set the Outout pin mode
pinMode (MOS_ RgbLeds, OUTPUT) ;
}
void loop() {
System Light Loop() ;
Read RemoteXbee Loop() ;
Read Rtc Loop();
Read Sen OutLDR Loop();
Print Serial loop():;
}
//----Read the value of 1ldr out of greenhouse
void Read Sen OutLDR Loop() {
//Read the value of ldr out of greenhouse
Val OutLdr = analogRead(SEN_LdrOut) ;
//AvTloToLlxNoel Twv BYTE og e€ml 1tng €ratd
Val OutLdr = map (Val OutLdr, 100, 1023, 0, 100);
}
//----Read the value of Router Xbee-—--——-—————-————-————————~—~———————
void Read RemoteXbee Loop() {
// éheyxog e€b&v 1o frame éxel TOoUAAXLOTOV 29 bits
if (Serial.available() >= 29) {
// éheyxog eav exel start byte TE
if (Serial.read() == 0x7E) {
// Amdpplyn tov mpdtwv 21 byte
for (int 1 = 1; i < 21; 1i++) {
byte discardbyte = Serial.read();
}
//1o MpdTa byte elval n tipuf tou Soil hygrometer
// Read the most significant bit of the analog data
analogMSB1 = Serial.read(); // Read the first analog byte data
analogLSB1l = Serial.read(); // Read the second byte
//poOnuat Lk npdén yvia tnv dnuioupylio amd 2 bit LSB kot MSB og éva
//byte
Val SoilHygro = analogLSBl + (analogMSBl * 256); //900- vepd 800
ox L vepd
//AVILOoTOLYXNOELl TV Byte og emL 1tolC €raTd
Val SoilHygro = map (Val SoilHygro, 700, 1000, 100, 0);
//To Emdupeva byte gival n tip tou LDR
analogMSB2 = Serial.read();// Read the first analog byte data
analogLSB2 = Serial.read();// Read the second byte
//poOnuat Lk npdén via tnv dnuioupylo amd 2 bit LSB kot MSB og éva
//byte
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Val InLdr = analogLSB2 + (analogMSB2 * 256);

//BAVTLCTOLXNOEL TWV Byte og eml tolC erAatd

Val InLdr = map(vVal InLdr, O, 1030, 0, 100);

//ta teAsuTtaio byte gival n TipR 1o Gas Sensor Mg07

analogMSB3 = Serial.read();// Read the first analog byte data
analogLSB3 = Serial.read();// Read the second byte
//uadnuat Lk ne&in yvia tnv dnuioupylo amd 2 bit LSB kol MSB oe
//byte

Val Mg07Gas = analogLSB3 + (analogMSB3 * 250);

//BAVTLOTOLXNOEL TWV Byte og eml tolC e€rATd

Val Mg07Gas = map (Val Mg07Gas, 0O, 1030, 0, 100);
b1
//----Read the value of Real Time Clock--------———-——————————————————

void Read Rtc Loop() {
t = rtc.getTime();

}

//control the inside Light System

void System Light Loop () {

//€d&v 1 Tiuh ToU fowteplkoU LDR gival pikpdtepn oamd 40 A

//n Tiph efwtepLlkoU elival pilkpdtepn amd 50 xal

// n opa gival mdve and 6 Kol

// Tt Aentd elvol ndve amnd 0 Kol

// n opa gival RA&Tw omd 22 Kol

// 1o Aemtd elval x&tw oand 0 1o6TE
if ((val InLdr<=My Val InLdr || Val OutLdr < My Val Miv_OutLdr) &&

t.hour >= My Val OnHour && t.min >= My Val OnMin && t.hour <=

My Val OffHour && t.min <= My Val OffMin) {

// oL Aevt talvieg egival ON
digitalWrite (MOS RgbLeds, HIGH);

//enedvion KaT&oTONG OTNV O Llp Lokl oBdvn
Serial.println (("RGB=0ON")) ;

lelse { //e&v dev LoxUel rATL aund autd TOTE
// ol Nevt talvieg gival OFF
digitalWrite (MOS RgbLeds, LOW) ;

//enedvion KaT&OTOONG OTNV O LP Lok 08dvn
Serial.println(F("RGB=0FE"))

}

}

// Displays the value on the Serial Monitor

void Print Serial loop() {

//enedvion otnv oegLlplaky oBdvn tnv TLlun Tou LDR
Serial.print(F("LDR OUT Value: ")); Serial.print(Val OutLdr);
Serial.println(F("%"))

Serial.print(F("Ldr IN Value: ")); Serial.print(Val InLdr);
Serial.println(F("%"));
//epedvion oTnv oegLlplaky oBdvn Tnv nuepounvia

Serial.print("Date : ");

Serial.print(t.date); Serial.print("/"); Serial.print(t.mon);
Serial.print("/"); Serial.print(t.year); Serial.print(" ")
//eppdviLon otnv oglplakh o8dvn Tnv Opo

Serial.print("Hour : ");

Serial.print(t.hour); Serial.print(":"); Serial.print(t.min);
Serial.print(":"); Serial.println(t.sec);

Serial_println(F("***************************************")) ;
}

//

// create the frame to send to router

// mhaiclo yla TV gAéyXxou tou kKOKKLvOou LED kol Tou buzzer mou

//e&opoldvel TO oUoTnua € Ldoroinong

void setRem LED RED Org ALERT DIO4 (char value) {
Serial.write(0x7E); //0

Eva
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Serial.write(byte (0x0)); //1
Serial.write(0x10); //2
Serial.write(0x17); // 3
Serial.write(byte (0x0)); //4
Serial.write(byte(0x0)); //5
Serial.write(byte(0x0)); //6
Serial.write(byte(0x0)); //7
Serial.write(byte (0x0)); //8
Serial.write(byte (0x0)); //9
Serial.write(byte(0x0)); //10
Serial.write (0OxFr); //12
Serial.write(OxFr); // 13
Serial.write(OxvF); //14
Serial.write (0OxFE); //15
Serial.write(0x02); //16
Serial.write('D'"); //17
Serial.write('4'); //18
Serial.write(value); // 19

long sum = 0Ox17 4+ OxFEF 4+ OxFF 4+ OxFE 4+ OxFE 4+ 0x02 4+ 'D" 4+ "4' 4+ value;
Serial.write(OxFF = (sum & OxFF));

}
//mAaiclo yvia Tov g€Aéyxou Tou Kitplvou LED mou géopoldvel TO oUCTNUX
//oklaong

void setRem LED Yellow MOV Sunshade DIOl1l (char value) {

Serial.write(0x7/E); //start byte

Serial.write(byte(0x0)); // high part of length (always zero)
//low part of length (the number of bytes that follow, not including
//check

Serial.write(0x10);

Serial.write(0x17); //0x17 is a remote AT command

Serial.write(byte(0x0));//frame id set to zero for no reply

//Id of recipient, or use OxFFF for broadcast

Serial.write(byte(0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(0OxFF); // OxFF for broadcast

Serial.write(0xFF);// OxFF for broadcast

//16 bit of recipient or OxFFFE
Serial.write (0OxFF) ;
Serial.write (0OxFE) ;
Serial.write(0x02); // 0x02 to apply changes immediately on remote

/ /AT command name in ASCII character
Serial.write('P'");
Serial.write('1");

// command data in as many bytes as needed
Serial.write(value) ;

//checksum is all bytes after length bytes

long sum = 0x17 + OxFEF + OxFEF 4+ OxFEF 4+ OxFE 4+ 0x02 4+ '"P'" 4+ '1'" + value;
Serial.write(OxFE = (sum & 0xEF)); // calculate the proper checksum

}

// mAalclo yla TV £AeyXo Tou umiAe LED mou gfopoldvel 1o OUOTNUY

//VeraopoU oplyxAng vepou

void setRem LED Blue Blue ForggerSpraySytem DIO12(char value) {
Serial.write(0x7E);
Serial.write(byte (0x0));
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Serial.write( ),
Serial.write( ),

Serial.write(byte(
Serial.write(byte(
Serial.write(byte(
Serial.write(byte(
Serial.write(byte(
Serial.write(byte(
Serial.write (byte(

~— N N e N N N
~ N N e N N N
Ne Ne Ne Ne Ne Ne N

Serial.write(
Serial.write(

Serial.write(

)
)
Serial.write( ),
)
)

Serial.write(

Serial.write('P");

Serial.write('2");

Serial.write(value);

long sum = + + + + + + 'P" + '"2'" 4+ value;
Serial.write( - (sum & ))

}

5.6 Ileprypoen cevapiov avToUATICHOD EAEYYOV EENEPICUOD

To cevapilo eréyyov e€aepiopod amoteleitan amo:

1 Xbee wg Coordinator tov onoiov ot axideg Tov cuvdéovtat pe To Arduino og e&ng:
axida D1-TX tov Arduino pe to DIN tov Xbee kot 1 akida DO-RX tov Arduino pe
10 DOUT tov Xbee.

1 Xbee mg Router otov omoiov cuvdéetar o aucOntipag aepiov.

1 aienmpa 810616100 Tov avBpako MQ-07 (Gas Sensor Carbon Monoxide MQ-7)
nov cvvdéetor otnv axida DIO3 tov Xbee Router

1 oo mpa Beppokpaciog kot vypaciog DHT11 mov cuvoéetar oy axida D38 tov
Arduino mega.

1 avepiompa 12 volt (Pc Fan 2) yun e€opoiwon tov cuotipatog aepiopod Tov
ocuvdéetan e to Mosfet 2.

1 Mosfet N- Channel 33A IRF540N-(2) mov cvvdéetar oty axida D3 tov Arduino
mega.

1 6iodo (D2) 1N4001 mov cuvoéetar dmmg eaivetal oto Tapokdtem Kdkioua 5.5.

1 avtiotaon 220 Q

Yto0 Kokhopo 5.5 mapovoidletar o TpoOmog O61060vdeong TV €£opTNUATOV Yoo TV

vAomoinon tov cevapiov.
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Kbxlwuo 5.5 Xovolikn advoeon tov aevapiov avtouationod eLEyyov e aepiood.

132



[Teprypaon ocevapiov:

To oevaplo eréyyov e£0eptoloD HEUDVEL TNV VYPAGIK TOL XDPOL Kot aePilel TOV YDPO amd
TOV KOTVO G€ TEPIMTMON TTOL £YEL TPOKANOEL POTIA. AVTO EMLTLYYAVETAL EVEPYOTOLDVTOS TOV

avepotpa pécm tov Mosfet.

Apywa drafaleton n vypacio and tov acOnmpa DHT11 kot and tov aucOnmpa MQ-07 to

dro&ediov tov dvBpaka

e &dv n vypooia elvar Tve and 80% 1 1 Ty Tov actntipa 510&eid100 Tov AvBpaka
MQ-07 etvan v amd 90% evepyomoteitan o avepotpag otig full oTpoeéc.

e &dv nvypaoia givor Tave and 60%, o avepioTNPag SOVAEVEL OE EAAYIOTES OTPOPEC.

e Ed&vn vypooia elvor kdto and 65% 1 n Tiun tov aednpa 510&gidon tov avOpaka

MQ-07 etvar kétw amd 90%, o avepiotpag eivorl anevepyomonpévoc.

[Mapaxdtm akolovbei To Aoyikd didypoppa pong Tov oevapiov (Zynua 5.6).

Read Dht11 Humidity

Read Mqg07 Sensor

Hum >85
(0]
Mq07>90

NAI

\ 4
Air Cycling Fan=High Hum>60

\ 4

A 4 Medium Speed
Air Cycling Fan=Low

2ynuo. 5.6 Zevopiov avtouotionod eleyyov eloepioiod.
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Axolovbel 0 kddwag Arduino Yo To GEVEPLO ALTOUATIGHOV EAEYXOV e€AEPIOUOD.

J*————— ( Import needed libraries )----- *x/
#include "DHT.h" //BLBAL0OOGAKN vyl alodntfhpa Dhtll

J*————— ( Declare Constants and Pin Numbers )----- *x/
const int MOS AirRecyclingFan = 2; //Gate mosfet 1 attach to d5 pin
arduino for Air Recycling area greenhouse

#define SEN Dhtll 38 // Digital pin connected to the DHT sensor

[ F*————= ( Declare Variables )----- */
float val_humi = 0; // Humidity variables
float Val temp = 0;// Temperature variables

// Xbee sensor variables for frame

unsigned int analogMSBl = 0; // mio onuavtikd ynelio bit

unsigned int analogLSBl = 0; // Aitydtepo onuavtixkd yneio Bit

unsigned int Val SoilHygro =0;//variable for the soil hygrometer data

unsigned int analogMSB2 = 0;// mio onuoviixkd ynelo bit
unsigned int analogLSB2 = 0;// Ailydtepo onuaviikd ynelio Bit
unsigned int Val InLdr = 0;// variable for the LDR in data

unsigned int analogMSB3 = 0;// mio onuavtixkd yneio bit

unsigned int analogLSB3 = 0;// Ailydtepo onuaviikd ynelio Bit
unsigned int Val Mg07Gas = 0;// variable for the Mg-07 data

o)

int My Val Max humi=%0; // péyiotn tipn vypacloag %
int My Val Min humi=65; // eX&yxLotn tiuf vypaciag $

int My Val Max Mg07Gas=70;// péyiotn tiun alodninpa acplod $

DHT dht (SEN Dhtll, DHT11);// emiloyf tUmou aitcbnitfipo DHT

void setup() {
Serial.begin(9600); //start serial to 9600 baud
dht.begin(); // start the dhtll

Serial.println(F("DHT11 test!!™));// print some text in Serial Monitor
pinMode (SEN_Dht11, INPUT); //Set the INPUT pin mode

pinMode (MOS_ AirRecyclingFan, OUTPUT); //Set the Outout pin mode

digitalWrite (MOS AirRecyclingFan, LOW);//set the pin to LOW
}

void loop () {
Read Sen Dhtll Loop();
Read RemoteXbee Loop() ;

System AirRecycling Loop() ;

Print Serial loop():;

}

void Read Sen Dhtll Loop () {
Val humi = dht.readHumidity(); // read the humidity

}

//----Read the sensor value of Router Xbee-----------—---————-—————————————



void Read RemoteXbee Loop() {
// éXeyxog e€&v 10 frame éxel touldylotov 29 bits
if (Serial.available() >= 29) {
// €Xeyxoc gav gxel start byte 7E
if (Serial.read() == 0x7E) {
// Audpplin twv mpdTtov 21 byte
for (int 1 = 1; i < 21; 1i++) {
byte discardbyte = Serial.read();
}
//ta Hpdta byte eival n tiu tou Soil hygrometer
// Read the most significant bit of the analog data
analogMSBl1 = Serial.read(); // Read the first analog byte data
analogLSB1 = Serial.read(); // Read the second byte

fva

//po@nuat Lk npdén vio tnv dnuioupyloa amd 2 bit LSB kot MSB os

//byte

Val SoilHygro = analogLSBl + (analogMSBl * 256); //900- vepd 800
o6x L vepd

//BAviLoToLlXNoE Ll Twv Byte og emt tolg exratd

Val SoilHygro = map (Val SoilHygro, 700, 1000, 100, 0);

//To Embueva byte eivoal n tip tou LDR

analogMSB2 = Serial.read();// Read the first analog byte data
analogLSB2 = Serial.read();// Read the second byte
//po@nuat Lk npdén vio tnv dnuioupyloa amd 2 bit LSB kol MSB os
//byte

Val InLdr = analogLSB2 + (analogMSB2 * 256);

//AVTLOoTOLXNOE L Twv Byte og e€mt 1t0olg e€RaTtd

Val InLdr = map(Val InLdr, O, 1030, 0, 100);

//To tedevtala byte gival n tLpR to Gas Sensor Mg07

analogMSB3 Serial.read();// Read the first analog byte data
analogLSB3 = Serial.read();// Read the second byte
//po@nuat Lk npdén vioa tnv dnuioupyloa amd 2 bit LSB kol MSB os
//byte

Val Mg07Gas = analogLSB3 + (analogMSB3 * 256);

//AVTLOoTOLXNOE L Twv Byte og emt 1tolg eratd

Val Mg07Gas = map (Val Mg07Gas, 0O, 1030, 0, 100);

}

//control the Humidity Sytem

void System AirRecycling Loop() {

//ed&v 1 Tiun Tng uypooiag sival mdve oamd 90% 7
if (val humi >= My Val Max humi ||

//n moldétnta Tou wépa £livoal mdve omd 70% tdTE
Val Mg07Gas > My Val Max Mg07Gas ) {

//0 8eUTep0C aVeRLOTAPAC TTOU £ival yia Tov cfagplopd douleUel oIng

HEYLOTEC OTPOPEC
digitalWrite (MOS AirRecyclingFan, HIGH);

//Euedv ion Tng KATAOTOONG OTNV O lplak) o06dvn

Serial.println(F("AirRecycl=Full"));

//e&v n uvypaclo gival n&dve armo 65% Tote
}else if (Val humi >= My Val Min humi) {
// o aveplothpag 6o douleUel OING ULOEC OTPOQEC
analogWrite (MOS AirRecyclingFan, 127); //PWM
//Eue&v Lon Tng KATAOTOONG OTINV Oglplakh 08dvn
Serial.println(F("AirRecycl=Medium")) ;
//OANLOG €&v elval xouniAdTtepa amd 65% 16TE

}else {

fva

fva
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// O aveplothpag Tou efacplopoU elval ofnotdc
digitalWrite (MOS AirRecyclingFan, LOW) ;
//Epedv Lon 1ng KoAtdoTaong otnv oglplakn oddévn
Serial.println(F("AirRecycl=Stop"));
}
}

// Displays the value on the Serial Monitor
void Print Serial loop() {

Serial_println(F("***************************************")) ;

Serial.print (F("Humidity: ")); Serial.print(Val humi);
Serial.println(F("%"));

Serial.print(F("Gas Value: ")); Serial.print(Val MqO7Gas);
Serial.println(F("%"));

Serial.println(Val SoilHygro);

Serial.println(Val InLdr);
}

5.7 Tleprypoen cevapiov oLTOUATIGHOV EAEYXOV YEKAGLOV OMYANG

To cevdpro eréyyov yekaopov opiyAng amd vepd amoteleiton amo:

1 Xbee wg Coordinator tov onoiov ot okidec Tov cvvdéovton pe To Arduino mg e&ng
axida D1-TX tov Arduino pe to DIN tov Xbee kot 1 akida DO-RX tov Arduino pe
10 DOUT tov Xbee.

1 Xbee wg Router otov omoiov cuvdéetal o asOntipog agpiov kot to umie LED wg
eEopoimon Tov GLOTHLATOG YEKAGLOV OHYANG amd vepod.

1 umhe LED wg eEopoimwon T0v GUOGTNUATOS WYEKAGHOV OUiYANG omd vepd mov

ocvvdéetor oty akida DIO12 tov Xbee Router.

e | aoOnpa d10&eidon tov avOpaka MQ-07 (Gas Sensor Carbon Monoxide MQ-7)

oL cuvdéetor oty akida DIO3 tov Xbee Router

e 1 awoOnmpa Beppoxpaciog kot vypasiog DHT11 mwov cuvdéeton oty akidoa D38 tov

Arduino mega.

Y10 Kokhopo 5.6 mapovcoidletar o TpoOmog O61060vdeong TV €£apTnUATOV Yo TV

vAomoinon tov cevapiov.
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Kordwuo, 5.6 Zovoliki advoson tov oevopiov o0TouoTIoUOD EAEYY0D WEKAGLOD OUIYANG OTTO VEPO.
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[Teprypaon ocevapiov:

To cevéplo avTORATIGHOD EAEYXOV YEKAGLOD OpiyAng amd vepd eivor vmevhuvo yo v
ahENOT TG LYPAGING TOL YDPOV KL Y10 TNV TVPOGPREST) GE TEPITTWOT POTIG.
Apyika dwPaletar n Tun g vypaosiog amd tov asntypa Oeppoxpaciog kot vypaciog

DHT11 kot n tun amd tov asOnipa d10&eidtod tov avOpoxa MQ-07

e Edv n i mg vypaciog etvar kdtm amd 80% 1 1 Ty tov doégidiov tov dvBpaxa
MQ-07 givan Téve and 90%, evepyomoteitar To cHGTNUA YEKOGHOD.

e Edv dev woyvovv avtd, T0TE T0 GOGTNO YEKACLOD EIVOL ATEVEPYOTONLEVO.

[Mapaxdtm akolovbei To Aoyikd didypoppa pong Tov oevapiov (Zynua 5.7).

Read Dht11 Humidity

Read Mqg07 Sensor

Hum >70
OR
Mq07>90

\ 4

Blue Led=Low

2ynuo. 5.7Xevopiov avtopoatiouod eAEYYOV WeKATUOD OUIYANG OTO VEPO

AxolovbBel 0 Kddwkog Arduino yio 10 GEVAPLO GLTOUATIGHOV EAEYYOV YEKAGUOD OLIYANG Ao

vepo.

[r == ( Import needed libraries )----- */
#include "DHT.h" // BLRBALOOAKN VLX Twv olcOntipa DHT11
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[ *¥————= ( Declare Constants and Pin Numbers )-----— *x/
const int MOS AirRecyclingFan = 2; //Gate mosfet 1 attach to d2 pin
Arduino for Air Recycling area greenhouse

#define SEN Dhtll 38 // Digital pin connected to the DHT sensor

[ F*———— ( Declare objects )----- */
DHT dht(SEN_Dhtll, DHT11); // Select type Dhtll

[ F*————= ( Declare Variables )----—- */
float val_humi = 0; // Humidity variables
float Val temp = 0;// Temperature variables

// Xbee sensor variables for frame
unsigned int analogMSBl = 0; // mio onuavtixkd ynelo bit
unsigned int analogLSBl1 = 0; // Aiydétepo onuovtixkd ynelo Bit

unsigned int Val SoilHygro =0;//variable for the soil hygrometer data

unsigned int analogMSB2 = 0;// mio onuovtixkd ynelo bit
unsigned int analogLSB2 = 0;// Ailydtepo onuoaviikd ynelio Bit
unsigned int Val InLdr = 0;// variable for the LDR in data

unsigned int analogMSB3 = 0;// mio onuavtixkd yneio bit
unsigned int analogLSB3 = 0;// Ailydtepo onuaviikd ynelio Bit
unsigned int Val Mg07Gas = 0;// variable for the Mg-07 data

int My Val Max humi=90; // Méyiotn Tiun vypaciog emL 10LC eKATO
int My Val Min humi=65; // EA&YLotn TLph uypaolag €Il TOLG €KATO

int My Val Max Mg07Gas=70; //Méyiotn TLluf KomvoU €mL TOLG €KATO
void setup () {

Serial.begin(9600); //start serial to 9600 baud
dht.begin(); // start the dhtll

Serial.println(F("DHT11l test!!"));// print some text in Serial Monitor

pinMode (SEN Dhtll, INPUT);// set the pin mode to input

pinMode (MOS_AirRecyclingFan, OUTPUT);// Sets the trigPin as an OUTPUT

digitalWrite (MOS AirRecyclingFan, LOW);//set the pin to LOW
}
void loop() {

Read Sen Dhtll Loop();

Read RemoteXbee Loop() ;

System ForggerSpray Loop();

Print Serial loop();
}
// Read Humidity and Temperature as Celsius (the default)
void Read Sen Dhtll Loop () {

Val humi = dht.readHumidity();

Val temp = dht.readTemperature() ;
}
//----Read the value of Router Xbee-—-————---——-"-"—"—"—"---—-——-----——~——
void Read RemoteXbee Loop() {

// éAheyxoC gav 1o frame e£xel TOUAAXLOTOV 29 bits

if (Serial.available() >= 29) {

// €Xeyyxoc gav gxegl start byte 7E
if (Serial.read() == 0x7E) {
// Ambpplyn tov mpdtwv 21 byte
for (int 1 = 1; i < 21; i++) {
byte discardbyte = Serial.read();

}
//ta Tpodta  byte egival n Tipu Tou Soil hygrometer
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// Read the most significant bit of the analog data

analogMSB1l = Serial.read(); // Read the first analog byte data
analogLSB1 = Serial.read(); // Read the second byte

//podnuat Lk npdén vioa tnv dnuioupylo amd 2 bit LSB kot MSB og éva
//byte

Val SoilHygro = analogLSBl + (analogMSBl * 256);

//BAVTLOTOLXNOEL TWV Byte og eml 1tolC erAtd

Val SoilHygro = map(Val SoilHygro, 700, 1000, 100, 0);

//ta Emndupeva byte eival n tiu tou LDR

analogMSB2 = Serial.read();// Read the first analog byte data
analogLSB2 = Serial.read();// Read the second byte

//poOnuat Lk npdén vioa tnv dnuioupylo amd 2 bit LSB kot MSB og éva
//byte

Val InLdr = analogLSB2 + (analogMSB2 * 256);

//BAVTLOTOLXNOEL TWV Byte oOg emlL 1t0olC €rATd

Val InLdr = map (Val InLdr, O, 1030, O, 100);

//To tedevtala byte gival n tLpR to Gas Sensor Mg07

analogMSB3 Serial.read();// Read the first analog byte data
analogLSB3 = Serial.read();// Read the second byte

//uabnuat Lk ne&in vio tnv dnuioupylo amd 2 bit LSB kol MSB og £éva
//byte

Val Mg07Gas = analogLSB3 + (analogMSB3 * 250);

//AVTLOoTOLXNOE L Twv Byte og e€mt 1t0oLg €RaTtd

Val Mg07Gas = map (Val Mg07Gas, 0, 1030, 0, 100);

}

}
//control ForggerSpraySytem at the fire extinguishing system and humidity

void System ForggerSpray Loop() {
//E&v 1 TLlun Tou alobnihpa agploU 1§ uypaocioac eival plkpdtepo amnd 65% 1oTE
if (val MgO7Gas > My Val Max MqO7Gas || Val humi < My Val Min humi)
{//High Humidity ->ForggerSpray system OFF
//10o value=0x5 ¢Gote 10 Blue led voa gival ON
setRem LED Blue Blue ForggerSpraySytem DIO12(0x5); // 0x5 -> on
//Euedv ion Tng KATAOTOONG OTINV Oglplak) o06dvn
Serial.println(F("bluelLed=on"));
}else {
//1o value=0x5 Gote 10 Blue led voa gival OFF
setRem LED Blue Blue ForggerSpraySytem DIO12(0x4); //0x4 -> off
//Euedv ion Tng KATAOTOONG OTINV Oglplak) o06dvn
Serial.println(F("bluelLed=0ff"));
}
}
// Displays the value on the Serial Monitor
void Print Serial loop() {
Serial.println(F(”***************************************”)) ’-
Serial.print (F("Humidity: ")); Serial.print(Val humi);
Serial.println(F("%"));
Serial.print(F("Gas Value: ")); Serial.print(Val MqgO7Gas) ;
Serial.println(F("%"));
}
//
// create the frame to send to router
// mhaloclo yla TV €AéyXou Tou kOKKLVOU LED Kol TOU buzzer mou
//e&opoldvel TO oUoTnua € Ldoroinong
void setRem LED RED Org ALERT DIO4 (char value) {
Serial.write(0x7E); //O
Serial.write(byte (0x0)); //1
Serial.write(0x10); //2
Serial.write(0x17); // 3
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Serial.write(byte (0x0)); //4

Serial.write(byte(0x0)); //5
Serial.write(byte(0x0)); //6
Serial.write(byte(0x0)); //7
Serial.write(byte(0x0)); //8
Serial.write(byte(0x0)); //9
Serial.write(byte(0x0)); //10
Serial.write(OxvF); //12
Serial.write(OxFr); // 13

Serial.write (0xFr); //14
Serial.write (0OxFE); //15

Serial.write(0x02); //16

Serial.write('D'"); //17

Serial.write('4'); //18

Serial.write(value); // 19

long sum = 0Ox17 4+ OxFEF 4+ OxFF 4+ OxFE 4+ OxFE 4+ 0x02 4+ 'D" 4+ "4' 4+ value;
Serial.write(OxFF = (sum & OxFF));

}
//mAaiclo yvia Tov g€Aéyxou Tou Kitplvou LED mou géopoldvel TO oUCTNUX
//oklaong

void setRem LED Yellow MOV Sunshade DIOl1l (char value) {

Serial.write(0x7/E); //start byte

Serial.write(byte(0x0)); // high part of length (always zero)
//low part of length (the number of bytes that follow, not including
//check

Serial.write(0x10);

Serial.write(0x17); //0x17 is a remote AT command

Serial.write(byte(0x0));//frame id set to zero for no reply

//Id of recipient, or use OxFFF for broadcast

Serial.write(byte(0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(0OxFF); // OxFF for broadcast

Serial.write(0xFF);// OxFF for broadcast

//16 bit of recipient or OxFFFE
Serial.write (0xFF) ;
Serial.write (0xFE) ;

Serial.write(0x02); // 0x02 to apply changes immediately on remote

/ /AT command name in ASCII character
Serial.write('P");
Serial.write('1");

// command data in as many bytes as needed
Serial.write(value);

//checksum is all bytes after length bytes

long sum = 0x17 + OxFEF + OxFEF 4+ OxFEF 4+ OxFE 4+ 0x02 4+ '"P'" 4+ '1'" + value;
Serial.write(OxFE = (sum & 0xEF)); // calculate the proper checksum

}

// mAalclo yla TV £AeyXo Tou umAe LED mou gfopoldvel 1O OUCTNUY

//VeroopoU oulxAng vepoU

void setRem LED Blue Blue ForggerSpraySytem DIO12(char value) {
Serial.write(0x7E);
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Serial.write(byte( ))
Serial.write( ),
Serial.write( ) ;
Serial.write(byte( ))

Serial.write(byte(
Serial.write(byte(
Serial.write(byte(
Serial.write (byte(
Serial.write(byte(
Serial.write(byte(
Serial.write( ),
Serial.write( ) ;

)

)

~.

o N

~.

~.

~ N N e e
~ N N e S
~

~.

I

Serial.write(
Serial.write(

’

Serial.write( ),

Serial.write('P");

Serial.write('2");

Serial.write(value);

long sum = + + + + + + 'P" + '2" + value;
Serial.write( - (sum & ));

5.8 Ileprypon cevapiov oLTOUATICHOD EAEYXOL GLVAYEPLOV
To 6evaplo avTOpATIGHOD EAEYYOV GLVOYEPLOV OTOTEAEITON OO :

e 1 Xbee wg Coordinator tov onoiov ot akideg Tov cuvdéovtan pe To Arduino wg e&Ng:
axidoa D1 TX tov Arduino pe 1o DIN tov Xbee kot n akioo DO RX tov Arduino pe
70 DOUT tov Xbee.

¢ 1 Xbee og Router otov onoiov cuvdéetat o aicOnmpag agpiov, 1o koKkivo LED mov
Kot o Buzzer.

e 1 buzzer mov cvvdéetan o mapaiinia pe £va kékkvo LED.

e 1 xokkvo LED mov cuvdéetar oty akido DIO4 tov Xbee Router.

e 1 aweOnmpa 610&€idion tov dvOpaxa MQ-07 (Gas Sensor Carbon Monoxide MQ-
7) mov cvvdéetar oty axida DIO3 tov Xbee Router.

e 1 awocOnmpa andotacng Distance HC-SR04 Ultrasonic mov cuvdéetatl otng akideg

D48 1o Trig xot o D49 1o Echo tov Arduino mega.

Yto Kokhopo 5.7 mapovoidletar o TpoOmog O01060vOEoN TV €£opTNUATOV Yoo TV

vAomoinom tov cevapiov.

142



10]eUIpI00D) 33X

SYS-DH J1uosenin

aan

(wuggg) pay

>
)
o
o
o
8
5
B
-

8y

& 19437V ¥3ZzZnd

oS F
Boze

g
ST
oL

£-OW 3pixouop
uogJe) Josuas seo

BuizyLiy

Koxloua 5.7 Xovoiikn advoean tov aevapiot aTOUATIGUOD EAEYYOD TUVOYEPLLOD.
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[Teprypaon ocevapiov:

To oevapilo avtopaTiood eAEyyoLv cuvayepLov givatl vebBvvo 610 va avTIANEOel TV PO TIA
péom tov asntpa Monoxide MQ-07 1 va avtiineBel pia vrepyeilion oto doyeio vepoL

KoL VoL E100TOMGEL TOV XpNoTn HEG® evOg KOkKvov LED kot evog Buzzer.

H Aetrovpyia Tov avtopaticpod eAEyyov cuvayepprob Asttovpyel g €ENG: dtav 1 T Tov
acOntipa Monoxide MQ-7 yiver mave and 90% M n T Tov actnTpa ATOSTAONG
Distance HC-SR04 Ultrasonic ivol tavo and 95% tote vndpyel n TEPIRTO®OT VO DITAPYEL
POTIO GTOV YOPO N LIEPYEiMoN, e amoTédespo va evepyomoteitan 1o kékkivo LED kon o
buzzer. Edv n tun tov awoBnmpa Monoxide MQ-7, givar kgt ond 90% 1 n tiunq tov
acOnmpa andotacng Distance HC-SR04 Ultrasonic sivar kdto and 95%, tote givan

amgvepyomompévo 1o kokkivo LED kot to buzzer

[Mapoaxdtom akolovbei To Aoyikd didypoppa pong Tov oevapiov (Zynua 5.8).

Read valiie Mg-07

Read value Dist Ultrasoic

OXI Gas>70%
or
Dist>90%

\ 4

Buzzer=LOW

Red LED=HIGH

LED=LOW

2ynuo. 5.8 Levapiov avtouotiouod eAéyyov ocvvayepuod.
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AxolovBel 0 kddwog Arduino Yo T0 GEVAPLO ALTOUATIGHOV EAEYYOV GLVAYEPUOD.

J*————— ( Import needed libraries )----- */
#include <HCSRO04.h> //librari Ultrasonic Sensor HC-SR04

[ *¥————= ( Declare Constants and Pin Numbers )----- *x/
//attach pin D48 Arduino to pin Trig of HC-SR04
#define SEN UltraSonicTrigPin 48

// attach pin D49 Arduino to pin Echo of HC-SR04
#define SEN UltraSonicEchoPin 49

J*————— ( Declare Variables )----- *x/
int val distance; // variable for the distance measurement
int Val distancePerCent;// variable for the distance per cent measurement

// Xbee sensor variables for frame

unsigned int analogMSBl = 0; // mio onuavtikd ynelio bit

unsigned int analogLSBl = 0; // Aitydtepo onuavtixkd yneio Bit

unsigned int Val SoilHygro =0;//variable for the soil hygrometer data

unsigned int analogMSB2 = 0;// mio onuoviixkd ynelo bit
unsigned int analogLSB2 = 0;// Ailydtepo onuaviikd ynelio Bit
unsigned int Val InLdr = 0;// variable for the LDR in data

unsigned int analogMSB3 = 0;// mio onuavtixkd yneio bit
unsigned int analogLSB3 = 0;// Ailydtepo onuaviikd ynelio Bit
unsigned int Val Mg07Gas = 0;// variable for the Mg-07 data

[/ =mmm e —— Set the preference Constants
int My Val Max distancePerCent=90; // péyiotn tLun vepolU oTto doxelo
int My Val Min distancePerCent=60; // eX&xlotn tiun vepolU oto doxelo

int My Val Max OutLdr=85; // péyLotn Tiluf €EWTEPLKAC QOTELVOTNTAC
int My Val Min OutLdr=60; // eA&xloTn TLlUuf €EWIEQLKAC OOTELVOTNTAC

int My Val InLdr=40; //Give the desired light value
int My Val Max Mg07Gas=70; //Méyiotn Tilun KomvoU e€mL TNC €KATO

HCSRO04 hc(SEN _UltraSonicTrigPin, SEN UltraSonicEchoPin); //initialization
class HCSR04 (trig pin , echo pin)

void setup() {
Serial.begin(9600); //start serial to 9600 baud

// print some text in Serial Monitor
Serial.println(F("Ultrasonic Sensor HC-SRO4 Test!!"));
Serial.println(F("with Arduino UNO R3"));

pinMode (SEN_UltraSonicEchoPin, INPUT); // Sets the echoPin as an INPUT
pinMode (SEN_UltraSonicTrigPin, OUTPUT); // Sets the trigPin as an
OouTPUT
}

void loop () {
Read Sen UltraSonic_Loop() ;
Read RemoteXbee Loop() ;
Print Serial loop():;
System Alert Loop();

}

//----Read the distance at tank--------------—--—"———-—"—"———"———~—"——————
void Read Sen UltraSonic Loop () {
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Val distance = hc.dist();
//To doxelo silvol
//evd gdv glval 0 ex.
Val distancePerCent =

}

// Read
//Maping twv alodnihpa ultrasonic
17 exatootd apd
t16te éxoune

map (Val

Sensor ultrasonic data

via Inv ot&bun vepol oto doxelo.
161t Ba éxel 0% vepd

100% vepd néoa oto doxelo.

distance, 17, 0, 0, 99);

//----Read the value of Router Xbee-----—--—--——————————————————————

void Read RemoteXbee Loop() {
// éAeyxog e€av 1o frame exel
if (Serial.available() >= 29) {
// éNeyXxog e€av gxelL

if (Serial.read() == 0x7E) {

ToUuA&X LOoTOV 29

start byte 7E

// Amdpplyn tov npdtev 21 byte

for (int 1 = 1; i < 21;
byte discardbyte =

i4++)
Serial.

}
//to Mphto

analogMSBl = Serial.read():
analogLSBl = Serial.read():

byte eival n 1TLuf
// Read the most significant bit of the

{

read() ;

Tou Soil hygrometer

analog data

first analog byte data
second byte

// Read the
// Read the

//poOnuat Lk npdén via tnv dnuioupylio amd 2 bit LSB kol MSB og éva

//byte

Val SoilHygro =
//AVTLoTOoLXNOE L Twv Byte o
Val SoilHygro =

//To Emdpeva byte gival n tipf
Serial.read();// Read the first analog byte data
Serial.read();// Read the second byte

analogMSB2 =
analogLSB2 =

analogLSBl + (analogMSBl * 256);

€Il TOLC e£xrotd

map (Val SoilHygro, 700, 1000, 100, 0);

Tou LDR

//poOnuat Lk npdén via tnv dnuioupylio amd 2 bit LSB kol MSB og éva

//byte

Val InlLdr =
//AviiloTolxNoe Ll Twv Byte o
Val InLdr = map(Val InLdr,

analogLSB2 + (analogMSB2 * 250);

€L TOLC €roTH
0, 1030, 0, 100);

//To televtala byte gival n tLpn 1o Gas Sensor Mg07

analogMSB3 =
analogLSB3 =

Serial.read();// Read the first analog byte data
Serial.read();// Read the second byte

//poOnuat Lk npdén vioa tnv dnuioupylio amd 2 bit LSB kot MSB og éva

//byte

Val Mg07Gas =
//AviiloTolxHoe Ll Twv Byte o
Val Mg07Gas =

}

analogLSB3 + (analogMSB3 * 250);

€L TOLC €roTH

map (Val Mg07Gas, O, 1030, 0, 100);

//controll the Alert Sytem ->Buzzer Red led

void System Alert Loop () {

//ed&v 1 Tiun ToUu alofnthpa agploU eival ndve and 70 f

//n 1o enilmedo tou vepd Eemepdoel

My Val Max distancePerCent)) {
//xé&ve L

10 90%
if ((val Mg07Gas >= My Val Max MqO7Gas) ||

10 value=0x5 ®ote 10 Red Led kol

10T¢E
(Val distancePerCent >

Buzzer va givol ON

setRem LED RED Org ALERT DIO4(0x5);
//Eue&v Lon Tng KATAOTOONG OTINV Oglplakh 08dvn

Serial.println(F("Alert=0n"));
}
else{
//10o value=0x4 ¢Gote 1O Red Led xrol

Buzzer va givoal Off
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setRem LED RED Org ALERT DIO4 (0x4);
//Epedvion Tng xKaT&oToong oTtnv oglploakp oBdvn
Serial.println(F("Alert=0££"));
}
}

// Displays the value on the Serial Monitor
void Print Serial loop() {

Serial println(F("***************************************")) ;

Serial.print(F("Distance: ")); Serial.print(Val distancePerCent);
Serial.println(F("%"));
Serial.print(F("Distance: ")); Serial.print(Val distance);

Serial.println(F("cm")) ;

Serial.print(F("Soil moisture: ")); Serial.print(Val SoilHygro);
Serial.println(F("%"));

Serial.print(F("Ldr IN Value: ")); Serial.print(Val InLdr);
Serial.println(F("%"));

Serial.print(F("Gas Value: ")); Serial.print(Val MqO7Gas) ;
Serial.println(F("%"));

Serial_println(F("***************************************")) ;

}

//
// create the frame to send to router
// mAoiclo ylia Tov gléyxou Tou kOKKLvVoOUu LED kKol TOoU buzzer mou
//efopoLldvel TOo oUoTnua € Ldomolinong
void setRem LED RED Org ALERT DIO4 (char value) {
Serial.write(0x7E); //O0
Serial.write(byte(0x0)); //1
Serial.write(0x10); //2
Serial.write(0x17); // 3
Serial.write(byte(0x0)); //4

Serial.write(byte(0x0)); //5
Serial.write(byte(0x0)); //6
Serial.write(byte(0x0)); //7
Serial.write(byte(0x0)); //8
Serial.write(byte(0x0)); //9
Serial.write(byte(0x0)); //10
Serial.write (0xFr); //12
Serial.write(OxFr); // 13

Serial.write(OxiF); //14
Serial.write(OxFE); //15

Serial.write(0x02); //16

Serial.write('D'); //17

Serial.write('4"); //18

Serial.write(value); // 19

long sum = 0x17 + OxFEF + OxFEF 4+ OxFEF 4+ OxFE 4+ 0x02 4+ 'D'" 4+ '"4'" + value;
Serial.write(OxFF - (sum & OxFF));

}

//mAa{cLlo ylia TV g€AféyXou tou kKitplLvou LED mou gfopoldvel To oUCTNUA
//ox{ioong
void setRem LED Yellow MOV Sunshade DIO1l1l(char value) {

Serial.write(0x7/E); //start byte

Serial.write(byte(0x0)); // high part of length (always zero)
//low part of length (the number of bytes that follow, not including
//check

Serial.write(0x10);

Serial.write(0x17); //0x17 is a remote AT command
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Serial.write(byte(0x0));//frame id set to zero for no reply
//Id of recipient, or use OxFFF for broadcast
Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(0OxFF); // OxFF for broadcast
Serial.write(0xFF);// OxFF for broadcast

//16 bit of recipient or OxFFFE
Serial.write (0xFF);
Serial.write (0OxFE) ;

Serial.write(0x02); // 0x02 to apply changes immediately on remote

/ /AT command name in ASCII character
Serial.write('P'");
Serial.write('1");

// command data in as many bytes as needed
Serial.write(value);

//checksum is all bytes after length bytes
long sum = 0x17 + OxFF 4+ OxFEF 4+ OxFE 4+ OxFE 4+ 0x02 + '"P'" 4+ '"1'" 4+ value;
Serial.write(0OxFF - (sum & OxFI)); // calculate the proper checksum

}

// mAaiclo yia Tov éAgyxo Ttou umAe LED mou géopoldvel TO oUCTINUX
//Vexaopod oulxAng vepoU
void setRem LED Blue Blue ForggerSpraySytem DIO12 (char value) {
Serial.write(0x7E) ;
Serial.write(byte (0x0));
Serial.write(0x10);
Serial.write(0x17);
Serial.write(byte (0x0));

Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte(0x0));
Serial.write(byte(0x0));
Serial.write (0xFF);
Serial.write (0xFF);
Serial.write (0xFF);
Serial.write (0OxFE) ;

Serial.write(0x02);
Serial.write('P'");
Serial.write('2");
Serial.write(value);

long sum = 0Ox17 4+ OxFEF 4+ OxFEF 4+ OxFE 4+ OxFE 4+ 0x02 4+ '"P" 4+ '2' 4+ value;

Serial.write(OxFF - (sum & OxFF));
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5.9 To ovvolxkod kdkAwpa tov [oT Oeppoknmiov

To olokAnpopévo KOKA®po tov Beppoknmiov e OAQ TO GEVAPLO OVTOUOATICUOD EAEYYXOV

napovotldletar ot Topakdto kuokiopota (Kokioua 5.8 ko Kokioua 5.9).
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Kbrdwuo 5.8 To ovvolikd kdxiwupa mov cvvdéetar oo Arduino mega.
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Alarm LED

Red (633nm) Blue (430nm)
‘ &
Buzzer Alarm Mnxaviopdg okiaong

Yellow (585nm)

Z00TNUa YPeKaouoU VEPOU

LDR OUT|

ok

i

Xbee Router

Gas Sensor
Carbon Monoxide MQ-7

GND

Soil Hygrometer

VCC 5 Volt

Korxdwua 5.9 To ovvolixd kokiwua wov ovvioéete aro Xbee Router.
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OMo. ta VAIKE Tov ypnoiponomdnkay yio Ty vAomoinon tov Beppoknmiov avoapépovtal

TOPAKAT.

1 Ethernet Shield

1 Xbee wg Coordinator Tov omoiov ot akideg Tov cuvdcovion e 1o Arduino g e&ng:
axidoa D1 TX tov Arduino pe 1o DIN tov Xbee kot n akioo DO RX tov Arduino pe
10 DOUT tov Xbee.

1 Xbee ¢ Router otov omoiov ocuvvdéetar o owoOntipog aepiov, LDR, Soil
Hygrometer, to xitpivo LED, 1o umie LED, 10 k6xKivo LED mov xou to Buzzer.

1 buzzer mov cuvdéetan o€ TOPAAANAN cuvdeGHoLOYia pe Eva kKOkKvo LED.

1 koxkvo LED mov cuvdéetan otnv akidoa DIO4 tov Xbee Router.

1 xitpivo LED mov gfopowdver éva punyoviopd okioong tov Oeppoknmov mov
ovvoéetan otnv akida DIOI11 tov Xbee Router.

1 umie LED og €&opoimon To0v GLUGTNUATOS WEKAGUOL OUiYANG amd vepd mov
ovvoéetan otnv axkida DIO12 tov Xbee Router.

1 AwoOnmpa Potoavtictacn LDR 610 Ecmtepikd Tov Beppoknmiov cuvdéetarl oty
axida DI0O2 tov Xbee Router

1 aeBnpa d10&eidon tov avbpaxa MQ-07 (Gas Sensor Carbon Monoxide MQ-7)
nov cvvdéetar otnv akida DIO3 tov Xbee Router.

1 cweOnmpag vypaciog yopatog Soil Hygrometer mov cuvoéetar oty axida DIOT
tov Xbee Router

1 aweOnmpa Beppoxpacios kot vypaciog DHT11 mov cuvoéetar oty akida D38 tov
Arduino mega.

I aroOntpa andotaong Distance HC-SR04 Ultrasonic mov cuvoéetal oTig axideg
D48 10 Trig ot o D49 to Echo tov Arduino mega.

1 AwcOnmpa @wrtoavtictaong LDR oto EEwtepid tov Beppoknmiov mov cuvoéetan
otV akida A9 Tov Arduino mega.

1 poAot paypatikov ypdévov Real Time Clock (RTC) mov cuvoéetan otig axideg SCL
kot SDA tov Arduino mega.

1 006vn LCD mov cvvdéetan otic akidec SDA D20 kor SCL D21 tov Arduino mega.
1 umie LED mov Oa gopoidvet pa ogdtepn oviiio (pump2) mov cLVOEETOL GTNV
axidoa D45 tov Arduino mega

1 nAextpovikn ParPida mov cuvdéeton o éva Valve Relay SV.
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1 Aduma mopaxtocemg 230 volt wg e€opoimon evog Beppavtikov cToryeiov mov

ovvoéeton oto Heating Relay 5V.

e 1 avtiia 12 volt (pumpl) mov cvvoéetan oto Pump Relay 5V

e 1 Valve Relay 5V mov cvvoéetar oto akioa D30 tov Arduino mega.

e 1 Heating Relay 5V mov cuvdéetar oto akida D31 tov Arduino mega.

e 1 Pump Relay 5V mov cuvdéetan 610 axida D32 tov Arduino mega.

o 1 avemwotpa 12 volt (Pc Fan 1) yia e€opoimwon Tov cuotipatog yHéng mov cuvosetal
ue to Mosfet (1).

e 1 aveotmipa 12 volt (Pc Fan 2) yia eopoimon Tov GUGTAUOTOS OEPIGLOD TOV
ouvvdéetan pe to Mosfet 2.

o 2 Towieg LED mov o cuvdeBovv pe to Mosfet-3

e 1 Mosfet N- Channel 33A IRF540N-(1) mov cuvdéetar oty axido D2 tov Arduino.

e 1 Mosfet N- Channel 33A IRF540N-(2) mov cuvdéetar oty axido D3 tov Arduino.

e 1 Mosfet N- Channel 33A IRF540N-(3) mov cuvdéetar oty axido D5 tov Arduino

e 1 diodo IN4001

AxoAovBoHV eVIEIKTIKEG POTOYPOQIES 0d TNV VAOTOINGN TOV BeproknTiov.

Eixova 5.2 Etkova omo 1o Oepuoknmio mov vlomojooue.
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Ewcova 5.3 Ilavo oyn Ospuoxnriov.

Eixovo 5.4 Apiotepn own tov Oepuoknmiov.
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6  Anuovpyio 16TOGEAIDNG AMOUAKPVCUEVOL EAEYYOV KOl TAPOKOAOVON GG

6.1 IIporoyoc

e o0TO T0 KEPAANLO TOPOLGLALETOL 1| VAOTOINGT TNG IGTOGEAIDNG Y10 TOV EAEYYO KO TNV

napoakorovdnon tov Oeppoknmiov. Ta dedopéva Tov Tapovctdloviol 6TV 1I6TOcEAIdN Elvat

a6 v TAateopua ThingSpeak kot amd v Baon dedopévov MySQL ypnotponotdvtog tov

dwaxopot) XAMPP arootéAlovtol pécw tov Arduino Ethernet shield kot tov dpoporoynt

G€ OLTNV.

Orav gykabiotodpe 1o XAMPP dnuovpyeitar €va edielog pe v ovopocio htdocs omod

exel Ba onpovpyodue éva @akedo pe 1o 6vopa db allSensor ko péco oe avtdv Ho

ONUIOVPYNGOLLLE TO TOPAKAT® apYEi Y10 TNV AELITOVPYI TNG IGTOGEAIDOC.

e index.html
e Connection.php

e Data.php

6.2 Anuovpyia Baong dedopuévmv

Mo va umopovue va dnuovpyncovpe po facn dedopévev Yoo TNV EUPAVION Kol TNV

eneEepyacia Twv dedopEVOV amd Tovg actntpeg Oa ypelactel va tpé&ovpe to XAMPP kan

va yivet START o Apache xoar n MySQL.

XAMPP Control Panel v3.3.0

&
Modules
Service  Module
Apache
MySaL
FileZilla
Mercury
Tomcat
5:01:43 pp [main]
1:43 pp  [main]
1:43 pp [main]
1:43 pp [main]
1:46 pp  [Apache]
147 pp [Apache]
5:01:47 pp [mysql]
5:01:47 pp [mysql]

PID{s} Port{s) Actions

19884

178758 80, 443 Stop Admin
19895 3306 Admin

Start Admin
Start Admin

Start Admin

All prerequisites found

Initializing Modules

Starting Check-Timer

Contral Panel Ready

Attempting to start Apache app...
Status change detected: running
Attempting to start MySQL app...
Status change detected: running

Config
Config
Config
Config

Config

Logs
Logs
Logs
Logs

Logs

;" Config
|45 Metstat
B shel

Explorer
E: Services
4 Help

] Cwit

]

Eixova 6.1 Exxivyon tov Apache ko tng MySQL and tov mivaxa eléyyov.
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IMa va dompiovpynBel pia Baon dedopévmv pe to dvoua db allsensor, ypeldotnke 1 cuvoeoN

otV oelida http://localhost/phpmyadmin/ kot tatdvrog Tave apiotepd Baoeig dedopuévov,

enpaviCetor 1 Ewcova 6.2 oty omola eMAEYOVHE TO KOLUTE dnpovpYia.

— Miawopiomie: 127.0.0.1

1 Bdozig debopévwv] L] Kwbikag SQL | Gy Kardotaon = =25 NAoyapiaopoi xpioty = =k Etaywyi [ Ewo

Bdoeig dedouévv

& Anpioupyia paong dsbopiviv @

db_allsensor utfBmbd_general_ci v Anpioupyia

Eixova 6.2 Ameikovioer ¢ faoeis dedouévav MySQL.

Tpéyovtag tov mapakdto kddika SQL dnuovpyeitar o wivakag data pe epté oTnAeg 1 omoieg
mePLEYOVV Ta dedopéva amd TV aentpa Bepuokpacioc-vypaciogc DHT11, eEntepikng
owtewvomrog LDR, ecotepikng ootewvotnrag LDR, amdotoong ultrasonic, vypaciog

€dapovg soil hygrometer, kot a6 tov aisbnmpa agprov MQ-07.
Axkdrlovdn o kddkag mysgl.sql.

--Anuiovpyila nivaxa Data otnv pé&on dedounévev db allSensor
CREATE TABLE db allSensor.data(
--Anutoupyla apltBpol ID mou elval €évag povadlkOC aplBudc mou auidveTte
——outopaTa Katd pla povéada 6tav mpooTiBeTtol PLo VEX e€yypaen OTov I{vaKa
id INT NOT NULL AUTO INCREMENT PRIMARY KEY,
--Anutoupyla OoTAANG mou 6o epoavilel TNV OPo KXL TNV Pépa 1nc eypdenc
event TIMESTAMP NOT NULL DEFAULT CURRENT TIMESTAMP,
--Eloayeyn tev dedopéveov amd Toug oloBNINPEC OTOV Iivord
--Ta dedopéva Ba eival éwg 10 BYTE kol degv Ba déxetal undevixké
temperature VARCHAR(10) NOT NULL,
humidity VARCHAR(10) NOT NULL,
outLdr VARCHAR(10) NOT NULL,
tank VARCHAR(10) NOT NULL,
soilhygro VARCHAR(10) NOT NULL,
inLdr VARCHAR(10) NOT NULL,
Mg07Gas VARCHAR(10) NOT NULL

)
6.3 Zvuvoeomn Arduino pe v Pdon dedopévmv

[No mv ewcayoyq tov dedopévav amd tovg awohntmpeg oty Pdon dedopévaov mov

dnovpynoaue ypetdletarl o kddwkag Arduino, connection.php kot data.php.

Axolovbei 0 kddkag Tov Arduino yio v obvdeon pe v Pdon Kot TNV OTOGTOAN TV

dedoUEVOV.

Eniong amapaimto yio v Aertovpyics Tov mWOPOKATO® KOIKO glval €l0aym®Y NG

Biprobkng SPI mov ypnoonoteite yia tnv Asttovpyio tov Ethernet shield péow avtov Tov
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TpmTokOAAOV, 1N PiProdnkn Ethernet yio v Aettovpyio tov duvatomtov tov Ethernet
Shield, n Bprodnkn DHT _sensor_library-1.4.3, mov ypnotponoteitat yio Tovg aucOnTpeg
Dhtll, n PPprodnkng HCSRO4 ultrasonic_sensor-2.0.3, mov ypNGUYOTOLEITOL Y10, TOV
aoOntipa Ultrasonic HC-SR04, n Biprlodnkn Wire mov emtpénel v enkowvovio, pe
ovokevég 12C ko g PPprobnine DS3231 kot €kdoon 1.1.0 mov eivan yoo 10 poAdt
nwpaypoatikov DS3231.

[r == ( Import needed libraries )----- */

#include <SPI.h> //BLRALOBAKN Yyl TNV O£LPLAKN EMLKOLVOV X

#include <Ethernet.h> //Ethernet Shield

#include <DHT.h> //BLBAL0OAKN yia aLodniipa Dhtll

#include <HCSR04.h> //library Ultrasonic Sensor HC-SR04

#include <DS3231.h> //library for real time clock Rtc ds3231

[r———— (Set the Digital pin connected to the sensor )----- */

#define SEN Dhtll 38 // Digital pin connected to the DHT sensor
#define SEN UltraSonicTrigPin 48 //attach pin D48 Arduino to pin Trig of
HC-SR04

#define SEN UltraSonicEchoPin 49 // attach pin D49 Arduino to pin Echo of
HC-SR04

unsigned int SEN LdrOut = A9; //pin for Out Ldr Sensor

JF*———— ( Declare objects )-—-———-- */

#define DHTTYPE DHT11 // DHT 11

DHT dht(SEN_Dhtll, DHT11); // Select type Dhtll

HCSRO04 hc(SEN_UltraSonicTrigPin, SEN UltraSonicEchoPin); //initialization
class HCSR04 (trig pin , echo pin)

DS3231 rtc(SDA, SCL);

Time t;

// Initialize Arduino Ethernet Client

//Set MAC - IP - Server for ETHERNET SETTINGS

byte mac[] = { 0xDE, O0xAD, 0xBE, OxEF, OxFE, O0xED };//OpLoudc Ing
dleUtBbuvong MAC tou Arduino Ethernet shield

byte ip[] = {192, 168, 1,8 }; //Enter the IP of ethernet shield Must be
unique on local network

byte serv[] = {192, 168, 1, 12} ; //Eitcayoy tng diLeublvoelg IPv4d address
Tou uvnmoAoylotel mou e{val o Server

EthernetClient cliente; //subnet mask

[r———— ( Declare Variables )---—-- */

// defines variables

float Val humi = 0; // Humidity variables

float Val temp 0;// Temperature variables

int Val OutLdr 0;

int Val distance; // variable for the distance measurement

int Val distancePerCent;// variable for the distance per cent measurement

// define the Xbee sensor variables for frame
unsigned int analogMSBl = 0;

unsigned int analogLSBl1 = 0;

unsigned int Val SoilHygro = 0;

|
(@]
~e

unsigned int analogMSB2 =
unsigned int analogLSB2 =
unsigned int Val InLdr = 0;

|
(@]
~e

|
.
N

unsigned int analogMSB3 =
unsigned int analogLSB3 = 0;
unsigned int Val MqO7Gas = 0;

|
)
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void setup() {
Serial.begin(9600); //setting the baud rate at 9600

rtc.begin();// Start Rtc dc331 on Arduino

dht.begin();// Start Dhtll sensor on Arduino
Serial.println(F("DHT11 test!"));

Serial.println(F("Ultrasonic Sensor HC-SR04 Test")); // print some text
in Serial Monitor
Serial.println(F("with Arduino UNO R3"));

Ethernet.begin(mac, ip);// initialize Ethernet device

pinMode (SEN UltraSonicTrigPin, OUTPUT); // Sets the trigPin as an
OUTPUT

pinMode (SEN_UltraSonicEchoPin, INPUT); // Sets the echoPin as an INPUT
}

void loop () {
Read Sen Dhtll Loop()
Read Sen UltraSonic Loop();
Read Sen OutLDR Loop();

Read RemoteXbee Loop() ;
Read Rtc Loop() ;

Print Serial loop():;
Print DataBase loop();
}

//----Read the value of Real Time Clock-=—--——-—————————————————————————
void Read Rtc Loop() {
t = rtc.getTime();
}
// Read data Dhtll Data sensor
void Read Sen Dhtll Loop () {
// read the humidity
Val humi = dht.readHumidity();
// Read temperature as Celsius (the default)
Val temp = dht.readTemperature() ;
}
//----Read the distance at tank--------———-————————————————————————
void Read Sen UltraSonic_ Loop () {
Val distance = hc.dist(); // Read Sensor ultrasonic data
//K&voupe avTLlotolxLlon Tov TLUOVY Tou otobnitipa UltraSonic oe
//erato0Td& o grATO TLC €rRATO vIa Tnv KaAUtTepol amelkdvLIon 1nNg
//ct1dOung vepoU oto doxelo. To doxelo gival 17 gratootd apd

//T1b61e Ba éxel 0% vepd evd €dv elval 0 ex. 1d6Te &Youpe 100%
//vepd péoca oto doxelo.
Val distancePerCent = map (Val distance, 17, 0, 0, 99);
}
//----Read the value of ldr out of greenhouse-----------——-—-—————————————

void Read Sen OutLDR Loop() {
Val OutLdr = analogRead(SEN LdrOut);// read the analog data 0-1023 byte
//BAvitloTolxAoe Ll Twv Bytes og enl tolg exratd
Val OutLdr = map (Val OutLdr, 400, 1030, 0, 100);

}

//----Read the sensor value of Router Xbee-----------—---————-—————————————



void Read RemoteXbee Loop() {
// éXeyxog e€&v 10 frame éxel touldylotov 29 bits
if (Serial.available() >= 29) {
// éXeyyoc £&v éxegL start byte 7E
if (Serial.read() == 0x7E) {
// Audpplin twv mpdTtov 21 byte
for (int 1 = 1; i < 21; 1i++) {
byte discardbyte = Serial.read();
}
//ta Hpdta byte eival n tipw tou Soilhygrometer
// Read the most significant bit of the analog data
analogMSBl = Serial.read(); // Read the first analog byte
data
analogLSB1l = Serial.read(); // Read the second byte
//uabnuat Lkh np&éin via tnv dnuiloupylo amd 2 bit LSB kol MSB og £éva
//byte
Val SoilHygro = analogLSBl + (analogMSBl * 256);
//BAvTLoTOoLlXNoE L Twv Byte og emt tolg exratd
Val SoilHygro = map(Val SoilHygro, 700, 1000, 100, 0);

//To Embueva byte eivoal n tip tou LDR

analogMSB2 = Serial.read();// Read the first analog byte data

analogLSB2 Serial.read();// Read the second byte
//po@nuat Lk npdén via tnv dnuioupylo amd 2 bit LSB kot MSB og éva

//byte

Val InLdr = analogLSB2 + (analogMSB2 * 256);

//AVTLOoTOLXNOE L Twv Byte og e€mt 10oLg €ratd

Val InLdr = map(vVal InLdr, O, 1030, 0, 100);

//To tedevtala byte gival n tLpR to Gas Sensor Mg07

analogMSB3 Serial.read();// Read the first analog byte data

analogLSB3 = Serial.read();// Read the second byte
//po@nuat Lk npdén via tnv dnuioupylo amd 2 bit LSB kol MSB og éva

//byte

Val Mg07Gas = analogLSB3 + (analogMSB3 * 256);

//AVTLOoTOLXNOEL Twv Byte og emt 10oLg e€ratd

Val Mg07Gas = map (Val Mg07Gas, 0, 1030, 0, 100);

void Print DataBase loop () {
if (cliente.connect(serv, 80)) { //Connecting at the IP address and
port we saved before
Serial.println("connected™);
cliente.print ("GET /db allSensor/data.php?"); //Connecting and
Sending values to database

//send the value to data.php

cliente.print ("temperature="); cliente.print(Val temp);
cliente.print ("&humidity="); cliente.print(Val humi);
cliente.print ("&outLdr="); cliente.print(Val OutLdr);
cliente.print("&tank="); cliente.print(Val distance);
cliente.print("&soilhygro="); cliente.print(Val SoilHygro);
cliente.print ("&inLdr="); cliente.print(Val InLdr);
cliente.print ("&Mg07Gas="); cliente.print(Val Mqg0O7Gas) ;

cliente.println(" HTTP/1.1"); // Part of the GET request

cliente.println("Host: 192.168.1.12");

cliente.println("Connection: close"); // Part of the GET request
telling the server that we are over transmitting the message
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cliente.println(); // Empty line
cliente.println(); // Empty line
cliente.stop(); // Closing connection to server
}else {
// if you didn't get a connection to the server:
Serial.println("connection failed");
}
delay (5000) ;
}
// Displays the value on the Serial Monitor
void Print Serial loop() {
Serial.println(F("***************************************")) ;
Serial.print (F("Temperature: ")); Serial.print(Val temp);
Serial.println(F("°C"));
Serial.print (F("Humidity: ")); Serial.print(Val humi);
Serial.println(F("%"));
Serial.print(F("LDR OUT Value: ")); Serial.print(Val OutLdr);
Serial.println(F("%"));

Serial.print(F("Distance: ")); Serial.print(Val distancePerCent);

Serial.println(F("%"));
Serial.print(F("Distance: ")); Serial.print(Val distance);
Serial.println(F("cm")) ;

Serial.print(F("Soil moisture: ")); Serial.print(Val SoilHygro):;

Serial.println(F("%"));

Serial.print(F("Ldr IN Value: ")); Serial.print(Val InLdr);
Serial.println(F("%"));

Serial.print(F("Gas Value: ")); Serial.print(Val MgO7Gas) ;
Serial.println(F("%"));

Serial.print("Date : ");

Serial.print(t.date); Serial.print("/"); Serial.print(t.mon);
Serial.print("/"); Serial.print(t.year); Serial.print (" ")

Serial.print("Hour : ");

Serial.print(t.hour); Serial.print(":"); Serial.print(t.min);
Serial.print(":"); Serial.println(t.sec);

Serial println(F("***************************************")) ;

}

// Loops For Xbee Part

// create the frame to send to router

void setRem LED RED Org ALERT DIO4 (char value) {
Serial.write(0x7E); //0
Serial.write(byte(0x0)); //1
Serial.write(0x10); //2
Serial.write(0x17); // 3
Serial.write(byte(0x0)); //4

Serial.write(byte(0x0)); //5
Serial.write(byte(0x0)); //6
Serial.write(byte(0x0)); //7
Serial.write(byte(0x0)); //8
Serial.write(byte(0x0)); //9
Serial.write(byte(0x0)); //10
Serial.write(OxvF); //12
Serial.write(Oxrr); // 13

Serial.write (0xFr); //14
Serial.write(0OxFE); //15

Serial.write(0x02); //16
Serial.write('D'"); //17
Serial.write('4'); //18
Serial.write(value); // 19
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}

long sum = 0Ox17 4+ OxFEF 4+ OxFF 4+ OxFE 4+ OxFE 4+ 0x02 4+ 'D' 4+ "4' 4+ value;
Serial.write(OxFF = (sum & OxFF));

void setRem LED Yellow MOV _Sunshade DIOll (char value) {

Serial.write(0x7/E); //start byte
Serial.write(byte(0x0)); // high part of length (always zero)
Serial.write(0x10);// low part of length (the number of bytes that

follow, not including check)

}

Serial.write(0x17); //0x17 is a remote AT command
Serial.write(byte(0x0));//frame id set to zero for no reply
//Id of recipient, or use OxFFF for broadcast
Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(0OxEFF); // OxFF for broadcast
Serial.write(0xFF);// OxFF for broadcast

//16 bit of recipient or OxFFFE
Serial.write (0xFF) ;
Serial.write (0OxFE) ;

Serial.write(0x02); // 0x02 to apply changes immediately on remote

//AT command name in ASCII character
Serial.write('P");
Serial.write('1");

// command data in as many bytes as needed
Serial.write(value) ;

//checksum is all bytes after length bytes
long sum = 0x17 + OxFEF 4+ OxFEF 4+ OxFEF 4+ OxFE 4+ 0x02 4+ '"P'" 4+ '1'" + value;
Serial.write(0OxFF - (sum & OxFIF)); // calculate the proper checksum

void setRem LED Blue Blue ForggerSpraySytem DIO12(char value) {

Serial.write(0x7E) ;
Serial.write(byte (0x0));
Serial.write(0x10);
Serial.write(0x17);
Serial.write(byte(0x0));

Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte(0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write (0xFF);
Serial.write (0xFF);
Serial.write (0OxFF);
Serial.write (0xFE) ;

Serial.write(0x02);

Serial.write('P");

Serial.write('2");

Serial.write(value);

long sum = 0x17 + OxFEF + OxFEF 4+ OxFEF 4+ OxFE 4+ 0x02 4+ '"P'" 4+ '2'" + value;
Serial.write(OxFF - (sum & OxFF));
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Axolovbei 0 kddkag connection.php ywa v cdvdeon ot Bdon dedopévov.

<?php
Susername = "root"; //eLoaywyh username tng MySqgl
Spass = ""; //eioaywyn password 1Ing mysqgl
Shost = "localhost";
$db_name = "db allSensor"; //eiocaywyn ovoépatoc B&oelg dedouévwv Mysql

//eLoayoyh peTHRANTAC pe ta oTolxeloa ouvdéoelg Host, username kKol
password

$con = mysqli connect ($host, Susername, Spass);
//cGvdeon otnv R&on dedopévwv db allSensor pe Ta otolxela ouvdéoelc TNG
petafAnTfhg con

$db = mysqli select db ( Scon, $db name );

//éNeyxog €&v 6o yivel oUvdeon
if (!Scon) {

die("Connection failed: " . mysqli connect error());

}

?>

Axolovbei 0 kddwkag data.php yuo v elcaywyn tov dedopévov ard to Arduino otny Baon

dedOUEVDV.

<?php
include ('connection.php'); // ELcayeyh apxelou connection

//eLoayoyh Tev mapakdtwe £yypdonvy oto mivakoa Data

$sgl _insert = "INSERT INTO data (temperature, humidity, outLdr, tank,
soilhygro, inLdr, MgO7Gas)

VALUES
("".$ GET["temperature"]."','".$ GET["humidity"]."','".$ GET["outLdr"]."'
,'".$ _GET["tank"]."','".$ GET["soilhygro"]."','".$ GET["inLdr"]."',"'".$ G

ET ["MqO7GaS"] . wo ) ll;

//EéXeyxog €dv yivel gloayoy) €Vypaedv
if (mysqli_query (Scon, $sqgl insert)) {
echo "Done";
mysqli_ close (Scon);
}
else{
echo "error is ".mysqli_error (Scon );

}

?>

‘Enetta amd avtd Exovpe O TaL 000UEVA LOG OO TOVG aloONTPES 6T PAoT dedopEVOV.
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php 5 i Bdon sbopévv: db_allsensor » B M

sEled e [E Nepwynon | M Aopy | [ Kodikag SQL | 4 Avalijmgon |~ ¥ MpooBixn | 5 Efaywyy @ Ewoaywyi a2 R P pYi ® I i % Adikreg

Mpéogara | Ayammpévor
+ Epgdvion eyypapav 0 - 24 (723 ouvohicd, To epiimua xpeidomnie 0,0008 Seurspbhera.)

-
8 Nea SELECT = FROM “data’
i 12
321 O i pogik [ Emstepyasia sowrspika ] [ £ ia ] [ Avahuon SQL | [ Anpioupyia kiBica PHP | [ Avavéwen |
) basededatos
S oo 1 v| > > | ApBubgepypapav: |25 v|  Guspapiopa syypagen: | Avalimen oz auréy tov mive | Sortby key: | Koyia ~
= do_allsensor
e +Emhoyic
b 36 data <T— v id event temperature _ humidity | outLdr tank  soilygro inldr  Mq07Gas
2 do_grepn O & Enstepyacia 3¢ Aviypagr @ biaypagr 1 2022-09-19 20:33:01 26 80 3500 99 6 0 0
- hum O] 7 Enstspyovia %: Aviypagr @ Laypagr 2 2022-09-19 20:33:09 26.70 /00 99 6 0 0 0
H dohum O & Ensfepyacia ¢ Aviypagr @ Aaypapi 3 2022-09-19 20:33:19 26.80 3500 99 6 0 0 0
O [] 7 Enstspyacia 3¢ Aviypagri @ liaypagr 4 2022-09-1920-33:24 26 80 3500 99 6 0 0 0
,: ::e“:ne' O & Emstspyacia ¢ Aviypagr @ liaypag 5 2022-09-19 20:33:29 26 80 3600 99 69 0 0 0
- information_schema (] 7 Enstepyacia % Aviypagri @ luaypagd 6 2022-09-19 203335 2670 3500 99 65 0 0 0
-3 mysql ) 7 Enstepyacia 3¢ Aviypagri @ liaypagr] 7 2022-09-19 20:33:40 26 80 3600 99 69 5 14
. performance_schema [] 7 Enstspyocia 3 Aviypagri @ liaypagr 8 2022-09-19 203345 2670 B0 99 69 5 1 41
H@ phpmyadmin [J JEmstspyacia 3¢ Aviypagd @ Aaypapd 9 2022-09-19 20:33:50 26.80 35.00 99 69 5 1 a1
:1 :Z:EWP‘UYEB [ 7 Enstspyovia 3¢ Aviypagr @ Aaypagri 10 2022-09-19 20:33:56 26.70 3600 99 69 5 14
8 useraccounts [ P Enstepyacia % Aviypagr @ Aaypapri 11 2022-09-19 20:34:01 26.80 B0 99 6 5 s
) userform [ .7 Enstepyacia 3éAviypagr @ Aaypapr 12 2022-09-19 20:34.06 26.70 B0 98 8 5 i 4
O verify-user O & Emstspyacia ¢ Aviypagr @ Liaypagn 13 2022-09-19 20:34:11 26 90 3600 99 69 247 700 347
o E;

7 Encepyaoia 3¢ Aviypapr @ Miaypagri 14 2022-09-19 20:34:17 26.80 36.00 99 69 247 700 347

Ewcova 6.3 Ilivarog faoceig dedouévav
6.4 Anuovpyio apyeiov Index yio v Ao ynon otnv 1610600,

Mo v mhonynon oty 1otocerida yivetar ypnon tov kmoka index.html.

<!DOCTYPE html>

<html lang="el">

<head>

<meta charset="UTF-8">

<meta http-equiv="X-UA-Compatible" content="IE=edge">

<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Smart Green House</title>

<link rel="stylesheet" href="../db_allSensor/stylepage/style3.css">
</head>

<body>

<hl>Smart Green House</hl>

<!-- Anutoupylo menu -->
<div class="menu-bar">
<ul>

<li class="active"><a href="index.html"><i class="fa-solid fa-house-
blank"></i>HOME</a></1i>

<1i> <a href="http://192.168.1.7/"><i class="fa-solid fa-house-
blank"></i>Control Area </a></li>

<1li> <a href="menu/dbtable/display.php"><i class="fa-solid fa-house-
blank"></i>Data sensor table</a></1li>

<li> <a href="https://localhost/db_allsensor/menu/dbgauge/gauge.html"><i
class="fa-solid fa-house-blank"></i>Gauge Visualization</a></1li>
<li>

<a href="#">Graph</a>

<DIv class="sub_menu-1">

<ul>

<li><a href="menu/dbgraph/graph.php">Temprature</a></1i>

<li><a href="menu/dbgraph/humgraph.php">Humidity</a></1i>

<li><a href="menu/dbgraph/outldr.php">Ldr out</a></1li>

<li><a href="menu/dbgraph/tankgraph.php">Level Tank</a></1li>

<li><a href="menu/dbgraph/soilhygrograph.php">Soil Hugro</a></1li>
<li><a href="menu/dbgraph/inldrgraph.php">Ldr IN</a></1li>

<li><a href="menu/dbgraph/gas.php">Gas</a></1i>

</ul>

</DIv>

</1li>
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<li>

<a href="#">ThingSpeak</a>

<div class="sub_menu-1">

<ul>

<li><a href="menu/thingspeak/graph.html">Graph</a></11i>

<li><a href="menu/thingspeak/NumericDisplay.html">NumericDisplay</a></1i>
</ul>

</div>

</1li>

</ul>

</div>

<!—IlpocBAKN &LlrOVUC——>

<div>

<ul>

<p class="image">

<br>

<img src="../db_allSensor/stylepage/Photos/image00001.jpeg"alt="Green
house" width="600" height="400">

</p>

</ul>

</div>

<!-- Kelpevo —-->

<div>

<p class="BorderText">

Ztnv dimAepat Lkl auth) Oa vdonoinOei éva IoT Oeppokfnio mou Oa é€xel wg¢ otdXo
TOV €AEYXO KOl TNV HAPAKOAOUONOnN TWV KALHAT LKAV OUVONKOV yLa TNV KOAUTEPN
Suvaty avéntuln TV QUTIOV TOU Oeppornmiou OAA& Kal Tnv efolrovépnon Twv
népwv .

<br>

ApX LKA Oa mpémelL va avopepdel 6Tl TO AeLTOUPYLKO KOPHATL TOU Oepupokrnmiou
Baciletal otnv mhatpdppa Arduino KoL otLg¢ dLAPpopeg OUCKeEUEG nou Oa ouvdebouv
oe autdév omwg eival o aLoOntfipag Oeppokrpaciag Kal uvypaciag, o aiLobntfpag
pwtoaviictaong, o aLcdnihpag¢ andotaong, oL oucokevuég efddou, oL OUOKEUEQ
Xbee, 1o Ethernet shield xatL &AAa.

<br>

EmimAéov, xpnoitpomot@viag ta dGo Xbee yivetal xpHon acUppatng e€nLkoLveviog
ZigBee. Enopévwg 1n pLa ouokevul) Xbee Aeitoupyeil wg Coordinator kat 1§ &AAn
ouokevn] Aeittoupyel wg Router. Zuvendg¢ 1o Arduino Oa emikoilvwvel ameubelag
péow Tou mpwtékoAAou UART pe to Xbee coordinator evd n delUtepn ocuokeurn Xbee
(Router) 6a otéAvel kot Oa AapPaver dedopéva amd Xbee Coordinator péocw tou
npwtokéAAou Zigbee. Zto Xbee Router 6a ouvdebolv o aiLobnifpag vuypaciag
X®patog, o atodntfipag aspiou, o deltepog aLoOnTApPAG pwTOoAVIicTAONG KAl TPpia
LED.

<br>

EminpéoBeta, Oa undpyxet 1 OduvatdInia OMNOPAKPUCHEVOU €A€yXOU OAA& Kol
mapakoAoUOnong pécw Tou TomikoU pag¢ SiktUou and Tnv LotooeAdida mou Oa
vdomotnOei. Tia va eivalL epLrtd autd xpetdletar n ougvdeon evég Ethernet
Shield pe to Arduino dote va Aeittoupyei wg Web Server kat §n dnpiovpyia pLoag
Baong Odedopéveav. Emopéveag yla va yivel 1 ontikomoinon twv dedopévev and
Toug aLoOntApeg otnv Lotooedida pag xpeitdaletatr 1n dppiovpyia 1ng Péong
Sedopévav Kol and exkel va yivel 1 omtiLkromoinon Toug péow LoTooeAidwv pe TV
BofiéeLa tng¢ php kKat TV google charts.

<br>

Eniong, péow tng LotoceAidag Oa umdpxelL 1n emitdoyfl Tng AeiLtoupyiag TtouU
ouotfjpatog Oeppornmniou oe BUo KataoT&oelg, eite OTnV  XELPOKivVQTQ
AgLtoupyla, egite otnv autdpatn AseLToupyia.

<br>

Zinv xeLpokivntn AeLtoupyia o xpAotng €xet tnv duvatdinta va evepyomolel
Kol va anevepyonoiLei k&Oe ouokevn €§{é6dou fexwpiLotd. T'ia va yivelL o éAeyxog
XELpokivnta péow Tng LotooeAidag xpeitdaletal Vva XPHOLHOMOLACOUHE 1IIC
pe6ddoug HTTP POST kol GET £€toL Oa pmopoUpe va eA€yXOUHE TO HmOTLOHA, TOV
efaepLopd, TV Oéppavon, Tnv YUu&n, TOovV PRTLOPS OAAG Oa pmopolpe KAl va
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eAéyxoupe ta tTpia LED mou eivaL ouvdedepéva otnv ouvokeul Xbee 2 mov
efopoLdvouv tOo oUoTnpa YeroaopoU opixAng amd vepd, TOo oUoTnua oxiaong Kol
1o oUotnpa €Ldomoinong.

<br>

Zinv autdépatn AetLtoupyla Oa exTeAOUVIAL TO OCEVAPLA OUTOHATLOHOU yLa TQV
S1eUKROAUVON TWV €pyacLOV TOU amaLtoUviol oe éva Oepporfnmio omwg eivat o
éAeyxo¢ Oeppokrpaciag, vypaciag, mOTiopATOG, QPWTLOPOU, NALAKAG OKTLVoPoAiag
KoL O €AgyXOG TNG QCPAAELOC TOU Oe€pupOKRNImioU.

<br>

'OAa aUuT& Oa evoepatwdolv O PLA KATAOKEUT: mou Oa anelkovilel éva OepporAmLO
HE TO OoUoTnHA HMOT(OHATOG KOl 2 HLKPOTEPEG KOATAOKEUEG Il MPATI KATAOKEUNH Oa
nepLéxet to Arduino mega, 1o Xbee coordinator xalL TLg OUOokeUég eLoddou
ef6dou nmou ouvdéovial oe autd KAl OTn deUTepPn KATAOKEUR Oa mepLéxel to Xbee
router Kol TLG OUCKEUEG e£L06dou e€{d6dou mou ouvdéovialL oe autd.

<br>

</p>

</div>

</body>

</html>

To amotéleospa Tov kddwo index.html poli pe v ypnon tov apyeiov style3.css.

SMART GREEN HOUSE
R

Control Area Data sensor Gauge Graph ThingSpeak
table Visualization

Itnv SumA A autn 6a i éva loT Ao Mou Ba EXel WG GTOXO TwY EAEYXO Kal mv wapaxol\ovenun TWV KAPATIKGY

OV Yia TRV p 6uvmri antugn Twy qaruov ToU aAAa kat Ty e§¢ HNON TWV TOPWV.
Apxika Ba mpémel va ot To KOPHATL TOU iou Bacileral otnv 0 Arduino Kat oTig 51apopEg CUCKEUEG
mou 8a ouvdeBoly oE aUTOV omog sivat o A iag Kat iag, o i P i 16, © A 6
ot GUCKeUEG £§650U, Ot GUOKEUEG Xbee, o Ethernet shield Kat GAAa.
EmmAfov, xpnoipomnolwvrag Ta Uo Xbee yiveral xpron lag ZigBee. Emopévug n Ha GUOKEUR Xbu Astroupysi wg
Coordinator kat n GAAn GuGKeun Mltoupvn wg Router. Zuvemg to Arduino 8a i {ag pécw tou UART pe ro
Xbee coordinator v n Seutepn cuokeun Xbee (Router) 8a otéAvel kat Ba AapBavet péva amd Xbee C i HéECW TOU
Zigbee. Ito Xbee Router 8a ouvdeBouv o aloBnTripag uypasiag xwparog, o aiodntipag aspiou, o SeUTEpog AICANTAPAG PWTOAVTICTACNG Kat
Tpia LED.

Ba undpxet n 6 € :vaov aAAG Kat nupuxoMuOnm HECW TOU TOMKOU pag SiktUou amd Ty
otoceAida mou 8a u}\onomoovpl MNa va :lvm :Quﬂo avto xpsm{nm n wvuon £v6g Ethernet Shield pe to Arduino wote va Mntoupvu wg
Web Server kat n piag Baong & G yla va vwn n inon Twv dsdopE ané Toug. 4|
totooeAida pag xpeidlstat n Snpioupyia tng Bacng Blﬁouxvmv Kal ano eKei va yivel n inan Toug pécw is He TV Benena
g php Kat Twv google charts.

Emung HEow TG wvoa:hu!u; 8a unapxu n emAoyn g iag Tou ) iou og 800 a gite otV
site oty i
!mv Xelpokivatn Atlmupvlu 0 XpAOTNG EXEL my STNTa Va EVEPY { Kaiva Y i KaBs ouokeun e§6ou Eexwpiota. MNa va

Yivet o éAeyxog HEOW TNG a va g pedd HTTP POST kat GET £to1 8a pmopoups va
eAéyxoupis To TISTIoA, Tov §aspiopo, TNV Béppavon, TNV YUEN, Tov wTIcHO aAAd Ba popolpe Kat va sAéyxoups Ta tpia LED mou sivat
ouvedepéva otny cuokeun Xbee 2 mou e§opo1wvouY TO GUCTNPA YEKAGHOU OpixANg amoé vepd, To CUSTNHA OKIaong Kal To GUoTNHA

:léowolncng

Z'rnv pyia 8a 0 Ta oevapla U yla v o Twv o 0 ot éva
omwg sival o éAeyxog it ypaciag, i U, NAtaKAg iag kat o :)\tvxos; NG ACPAAELag ToU
ewoxnmou

‘OAa autd 8a Ov o pua A: mou Ba Zet éva Ao pe To cUoTHa ToTi Kat 2 PIKkpoTEp:

n mpwIN Kmnaxzun 8a n:puxu To Arduino mega, to Xbee coordinator Kat Tig SUCKEUEG £10650u zgoéou mou cuvdgovral o mm: Kat otn
Seutepn Kataockeun Ba mepiéxel To Xbee router Kai TIg GUOKEUES £10680u £§680u ToU oUVBEoVTaL OE AUTO.

Eicova 6.4 Apyixn oelido. ¢ 10T00eAidag.
6.5 Ontikomoinon 0edoUéVOV GE LOPPT| TIVaKoL

‘Exyovtag ta dedopéva oty Pdon oedopéveov Bo onpovpynocovpe Evav mivako yio
ontikomoinon ¢ PAcelc dedOUEVOV GTNV 1GTOGEAIDN YPNCULOTOIDVTAG TWV TOPOKATM
kmdwa display.php.

<?php
$url:$_SERVER[ 'REQUEST_URI U1 8
header ("Refresh: 5; URL=$url"); // Refresh the webpage every 5
seconds
2>
<!DOCTYPE html>
<html lang="el">
<head>
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<meta charset="UTF-8">

<meta http-equiv="X-UA-Compatible" content="IE=edge">

<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Arduino DataBase sensors.</title>

<link rel="stylesheet" href="../../stylepage/style3.css">
</head>

<body>

<hl>Arduino Data sensor Logging to Database</hl>

<!-- Anutoupylo menu -->

<div class="menu-bar">

<ul>

<li class="active"><a href="http://localhost/db_allSensor/"><i class="fa-
solid fa-house-blank"></i>HOME</a></li>

<1i> <a href="http://192.168.1.7/"><i class="fa-solid fa-house-
blank"></i>Dashboard </a></1li>

<li><a href="display.php"><i class="fa-solid fa-house-blank"></i>Data
sensor table</a></li>

<1li> <a href="https://localhost/db_allsensor/menu/dbgauge/gauge.html"><i
class="fa-solid fa-house-blank"></i>Gauge Visualization</a></1li>

<li>

<a href="#">Graph</a>

<DIv class="sub_menu-1">

<ul>

<li><a href="../../menu/dbgraph/graph.php">Temprature</a></1i>
<li><a href="../../menu/dbgraph/humgraph.php">Humidity</a></1i>
<li><a href="../../menu/dbgraph/outldr.php">Ldr out</a></1li>
<li><a href="../../menu/dbgraph/tankgraph.php">Level Tank</a></li>
<li><a href="../../menu/dbgraph/soilhygrograph.php">Soil Hugro</a></li>
<li><a href="../../menu/dbgraph/inldrgraph.php">Ldr IN</a></li>
<li><a href="../../menu/dbgraph/gas.php">Gas</a></1i>

</ul>

</DIv>

</1li>

<li>

<a href="#">ThingSpeak</a>

<div class="sub menu-1">

<ul> -

<li><a href="../../menu/thingspeak/graph.html">Graph</a></1i>
<li><a
href="../../menu/thingspeak/NumericDisplay.html">NumericDisplay</a></1i>
</ul>

</div>

</1li>

</ul>

</div>

<!-- Anutoupyloa Iivoro-->

<table>

<!--Ti{tAoc mivaxo-->

<tr>

<td class="table_ titles">ID</td>

<td class="table_ titles">Date and Time</td>

<td class="table_titles">Temperature</td>

<td class="table titles">Humidity</td>

<td class="table_ titles">Out Ldr</td>

<td class="table_ titles">Level at Water tank</td>

<td class="table_titles">Soil Hygro</td>

<td class="table_ titles">In Ldr</td>

<td class="table titles">Mq-07 Gas</td>

</tr>

<?php

//ELocaywyh) tou apyxelou connection.php yia va yvivel oUvdeon pe tnv PRdoet
dedouévav
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include ('C:\xampp\htdocs\db allSensor\connection.php');

$result = mysqli query(Scon, 'SELECT * FROM data ORDER BY id DESC');
// Process every record

Soddrow = true;

while (Srow = mysqli_fetch array (Sresult)) {

if (Soddrow) {

$css_class=' class="table cells odd"';
}

else{

$css_class=' class="table cells even"';
}

$oddrow = !Soddrow;

//Rataypael] Tov d£d0oPEVeV TV ALoONTAPWY OTOV IIivaKo
echo "<tr>";

echo "<td '.$css_class.'>" . Srow['id'] . "</td>";

echo "<td '.$css_class.'>" . S$row['event'] . "</td>";

echo "<td '.$css_class.'>" . Srow['temperature'] . "</td>";
echo "<td '.$css _class.'>" . Srow['humidity'] . "</td>";
echo "<td '.$css_class.'>" . S$row['outLdr'] . "</td>";

echo "<td '.$css_class.'>" . Srow['tank'] . "</td>";

echo "<td '.$css_class.'>" . Srow['soilhygro']l . "</td>";
echo "<td '.$css_class.'>" . Srow['inLdr'] . "</td>";

echo "<td '.$css _class.'>" . Srow['Mg07Gas'] . "</td>";

echo "</tr>";

}

// Close the connection
mysqli close (Scon)

?2>

</table>

</body>

</html>

To amotédespa amd Tov Topamdve KOdtka pall pe Ty xpnomn tov apyeiov style3.css.

ARDUINO DATA SENSOR LOGGING TO DATABASE

Dashboard Data sensor Gray Think speak
table
Lt Date and Time Temperature Humidity Out Ldr Level at Water tank Sail Hygro In Ldr Maq-07 Gas

2566 lospo822zi:08:37 | 920 | ese0 | s [ 2 1 o] 14l a4 |
2564 looeaoe22 210636 | 920 1 eseo | ss I 2 1wl [ |
2sb2_lovaoe22210835 | 920 | ese0 | s [ 2 1 ] [ 4]
2560 looace22ziweds 1 200 | ese0 [ e I 21 ] 14 |
558 Jooaos22210834 1 2000 |  e3wo [ s T 21 ] 14 4|
%6 Posaosazziesas | 290 | e300 | o8 | 000000 2 [ 0 19 ] 14 [ & |
2554 fooaos2221:0833 | 290 |  e3wo | e [ 2 1 w9 ] w4 [ e |
2552 loa2-o62221:0832 | 920 |  e3w0 [ se [ 21 w9 | 14  a |
2550 looooe22zi0as2 | 920 | ese0 [ s [ 2 1 o] [ o« |
s _lozaoszzzicosan | w90 | e300 [ se [ 21w ] e | a4 ]
2516 looaoe2zi0e3t | 90 | eswo | e I 2 1  w ] ]
a4 Pozoosirziosso | weo | eso0 | s [ 2] w9 ] 4] 44 ]
2542 lonoeaiwsao | we0 | eseo | e I 21 w4 |
a0 Poaaos;22i:e82 [ e0 | e00 [ o8 [ 2] ] 14 [ e ]

Ewcova 6.5 Zryuioromo 00ovig 1otooelidog 0mov ameikovi{eTal 0 TivaKas 0e00UEVDV.
6.6 Ontikomoinon SdOUEVOV GE LOPOT| YPAPIKDV TPAYUATIKOD YPOHVOL

XV 10106eMO0 £xel dNpovpyNBel onTiKoTOINoM TOV dESOUEVOV Omd TOVG AloONTAPES €

LOPON YPOUPIKOV TPOyUATIKOL Ypdvov. Avtd ta dedopéva pécm tov ethernet shield ko
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Enerta LEG® TOL dPOpOAOYNTH 6TéAVOVTOL 6TV Bdon dedouévaov MySQL ko amd exel pe
mv Ponbela twv google charts £yovpe TNV ONTIKOTOINGT TOV YPOPIK®OY GTNV 1GTOGEAION

Fwova 6.6.

Axolovbei 0 kddwag graph.php ywo v eueavion g ypoEIKAG HE To dEO0UEVO TOV
awcOnmpa Bepuoxpacioc DHT11.

<!=--30vdeon pe 1tnv R&on dedopévov-->

<?php

//3toLxela ouvdeong

$connect = mysqli connect("localhost", "root", "", "db allSensor");
Squery = "SELECT temperature, event FROM data";

$result = mysqli query ($connect, S$query);
$url:$_SERVER['REQUESTﬁURI'];

header ("Refresh: 5; URL=$url"); // Refresh the webpage every 5 seconds
>

<!DOCTYPE html>
<html lang="el">
<head>
<meta charset="UTF-8">
<meta http-equiv="X-UA-Compatible" content="IE=edge'">
<meta name="viewport" content="width=device-width, initial-
scale=1.0">
<title>Graph</title>

<link rel="stylesheet" href="../../stylepage/style3.css">
<link rel="stylesheet" href="../../stylepage/btnstyle.css">
</head>
<html>
<head>

<!--TlpocBAkn PR LRALOBAKNC-->

<script type="text/javascript"

src="https://www.gstatic.com/charts/loader.js"></script>

<script type="text/javascript">

//emiLAoy €uedv LONG YPAQ LKAG

google.charts.load('current', {'packages':['corechart']l}):

google.charts.setOnLoadCallback (drawChart) ;

function drawChart () {

//EmiAoyn dedopéveyv oamd TV Tivora Vi TNV euedvion oTnv Yeoe LKNH

var data = google.visualization.arrayToDataTable ([
['event', 'temperature'l],

<?php

while (Srow = mysqli_fetch_ array (Sresult)) {

echo "['".Srow["event"]."', ".S$row["temperature"]."],";
}

?>

1)

//EmLAOYVEC euedvLong ypae LKAC

var options = {

areaOpacity:1.0,

vAxis: { ticks: [5,10,15,201 1},
chartArea:{left:80,top:80,width:"'90%"',height:"'50%"'},
lineWidth: 4,

hAxis: {

title: 'Time',
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textStyle: {
color: '#097138',
fontSize: 24,

},
titleTextStyle: {
color: '#097138',
fontSize: 20,
bold: true

}

},

vAxis: {

title: 'Temperature °C',
textStyle: {
color: '#097138',
fontSize: 24,
bold: true

},
titleTextStyle: {
color: '#097138"',
fontSize: 24,
bold: true

},
viewWindowMode: 'explicit',
viewWindow: {
max:50,

min:0

}

},
colors: ['#097138', '"#097138'],

backgroundColor: '#£f1£8e9'
};

var chart = new
google.visualization.LineChart (document.getElementById('curve chart'));
chart.draw(data, options);

}

</script>

</head>

<body>

<h1>TEMPERATURE GRAPH FOR TEMPERATURE OF DHT1ll SENSOR</hl>

<!-- Anutioupylo menu -->

<div class="menu-bar">

<ul>

<li class="active"><a
href="http://192.168.1.12/db_allSensor/index.html"><i class="fa-solid fa-
house-blank"></i>HOME</a></11i>

<li> <a href="http://192.168.1.7/"><i class="fa-solid fa-house-
blank"></i>Control Area </a></li>

<li> <a href="../../menu/dbtable/display.php"><i class="fa-solid fa-
house-blank"></i>Data sensor table</a></li>

<1li> <a href="https://localhost/db_allsensor/menu/dbgauge/gauge.html"><i
class="fa-solid fa-house-blank"></i>Gauge Visualization</a></1li>

<li>

<a href="#">Graph</a>

<DIv class="sub_menu-1">

<ul>

<li><a href="..
<li><a href="..
<li><a href="..
<li><a href="..
<li><a href="..
<li><a href="..

./menu/dbgraph/graph.php">Temprature</a></1i>
./menu/dbgraph/humgraph.php">Humidity</a></11i>
./menu/dbgraph/outldr.php">Ldr out</a></1i>
./menu/dbgraph/tankgraph.php">Level Tank</a></1li>
./menu/dbgraph/soilhygrograph.php">Soil Hugro</a></1li>
./menu/dbgraph/inldrgraph.php">Ldr IN</a></1li>

NNNNNN
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<li><a href="../../menu/dbgraph/gas.php">Gas</a></1i>
</ul>
</DIv>
</1li>

<li>

<a href="#">ThingSpeak</a>

<div class="sub_menu-1">

<ul>

<li><a href="../../menu/thingspeak/graph.html">Graph</a></1i>
<li><a href="../../menu/thingspeak/NumericDisplay.html">Numeric
Display</a></1i>

</ul>

</div>

</1li>

</ul>

</div>

<!--Link yvia tnv eguedvion Ing ypeaelxkng noupdoTtoong tng Oepuokpoocia oe
npaypat Lkd xpdvo, yio tnv teAsutala efdopdda kol yLa TOV TeAsutaio xpdvo-
->

<ul>

<li><a class="livebtn" href="../dbgraph/graph.php">Real time
graph</a></1i>

<li><a class="daybtn" href="../Statics/WeeklyStats.php">Statics of last
Week</a></1i>

<li><a class="monthbtn" href="../Statics/YearlyStats.php">Statics of last
Year</a></1i>

</ul>

<div id="curve_chart" class="graph" style="width: 1400px; height:
550px"></div>

</body>
</html>

To amotédespa Tov kddwka pali pe v xpron Tov apyeiov style3.css.

TEMPERATURE GRAPH FOR TEMPERATURE OF DHT11 SENSOR

S ¥

Control Area Data sensor
table

Real time graph Statics of last Week Statics of last Year

50
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o o

Temperature °C
N
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0
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R e A e P e e
BB BB B B B Do B B e Be o B B
A A A D AN AN DA SAO O ADAD A D
NN NNl Nl NN ity

Time

Eixova 6.6 Ipagixn mopdotaon e Ospuorpooiog.
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HUMIDITY DATA AT ARDUINO

Control Area Data sensor Gauge ra ThingSpeak
Visualization
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Eixova 6.7 I'pagixn wopaotaocn vypociog.

OUT LDR DATA AT ARDUINO

Control Area s e ThingSpeak
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Ecova 6.8 I'pagixn wopaotaon elwtepiknc pwtoavtiotaoyg.

IN LDR DATA AT ARDUINO

Control Area Data sensor Gaug: G ThingSpeak
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Eixova 6.9 [pagixn mopaotacn owTepikng pmtoavtiotaong.
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TANK LEVEL WATER DATA AT ARDUINO

Dashboard a ) Graph ThingSpeak
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Ewcova 6.10 I pogpixn mopdoroon eximédov vepoo.

SOIL HYGRO METER SENSOR DATA AT ARDUINO
-

Control Area Data sensor Graph ThingSpeak
table
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Ewcovo 6.11 I'pogpixn mopdorocn vypociog 06povg.

MQ-07 GAS DATA AT ARDUINO

Control Area Data sensor 5aug G ThingSpeak

Mq-07 Gas Sensor %
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Eixova 6.12 I'papikn mwopdotaon dioéeidiov tov avOpoxa.
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6.7 Omntikomoinomn GTUTICTIKAOV

Ext6g amd v ontikomoinon twv S1oypappdtev € TPoyHoTIKO XpOvo VITEPYEL 1| duvaTdT T
omtikonmoinong tev dedouévev g Pdong dedouéveov oe  dudypappa  eBdopadtainv
OTOTICTIKOV Kot UNVieimVv otatiotikdv. Emiong ta dwaypdupato efdopadiaiony Kot unviaiov
oToToTiKOV o amewkoviCouv ta dedopéva tov acOnmpa DHT11 Oeppokpaciog wot
vypaciog, To dedopéva and 10 ecmTePKO kot eEmtepikd LDR, ta dedopéva amd twv
aoOnTpa VYpaciag €3APOVE, TA OEOOUEVO OO TMV a1oONTAPU OTOGTOCNG Yo TNG
SLOKVLLOVOTG TOV ETTEOOV VEPOL GTO 00YEl0 KOt T OEdOUEVA atd TOV aeOnTpa S10EE15100

OV AvOpaKa.

Ta dwypappato efdopadiaiov oTOTIOTIKOV B0 ameikovicovy v LYNAOTEPN T, TV

YOLUNAOTEPT TN KO TNV pecaia Tiun Yo tnv televtaio foopada.

Axorovbei o kddikag WeeklyStats.php oe cuvdvaouod pe tov kddwka css btnstyle.css yia to

yphonua efoopadiaimy oTaTIoTIKGOV TN Bepprokpaciag.

<!=--KddLkag php yia tnv oUvdeon otnv B&on dedouéveov Kol Tnv &VIANON
dedopévev —-->
<?php

// 20Gvdeon pe 1tnv B&on dedopévev
$connect = mysqli_ connect("localhost", "root"™, "", "db allSensor");

//bnulovpyla Tou query sl yla Toug TeAevuTtaloug uiveg tou TpéXOouv £T1o0oUg,
Tou peylotou, ToUu €A&XLOTOU KoL ING Héong TLUN

Squery = "SELECT

MAX (temperature),

MIN (temperature),

AVG (temperature),

dayname (event) as dayev

FROM data

WHERE

YEARWEEK ( "event ', 1) = YEARWEEK( CURDATE () - INTERVAL 1 WEEK, 1)
group by day(event)

ORDER BY event ASC";

//dnulovupyla petaBAntic result yia oGvdeon 1tng oltvdeong Hpe 10 query
$result = mysqli query (Sconnect, Squery);

// Refresh the webpage every 5 seconds
$url:$_SERVER['REQUESTiURI'];

header ("Refresh: 5; URL=$url");

2>

<!--K&doixkoc Html-->

<!DOCTYPE html>

<html lang="el">

<head>

<meta charset="UTF-8">

<meta http-equiv="X-UA-Compatible" content="IE=edge'">
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<meta name="viewport" content="width=device-width, initial-scale=1.0">

<title>Graph</title>

<link rel="stylesheet" href="../../stylepage/style3.css">
<link rel="stylesheet" href="../../stylepage/btnstyle.css">
</head>

<html>

<head>

<!--IlpoocBHxn R LPBALOBAKRNC-—>

<script type="text/javascript"
src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript">
google.charts.load('current', {'packages':['bar'l}):
google.charts.setOnLoadCallback (drawChart) ;

function drawChart () {

var data = google.visualization.arrayToDataTable ([
['Event', 'MIN','Max', 'AVG'],

<?php

while (Srow = mysqli_ fetch array (Sresult)) {

//Anuiovpyla ypoe LXAG
echo "
[

L .Srow[udayevul R "

, ".Srow["MIN (temperature)"]."
, ".Srow["MAX (temperature)"]."
, ".$row["AVG (temperature)"]."
:|I ";

}

?>

1)

//PGBuLong euedviong ypaenuatoqg
var options = {

chart: {

title: 'Statics Temperature (°C ) of days for the last week',
subtitle: 'Max, Min, and Avg',
},

vAxis: |

title: 'Temperature °C',
textStyle: {

color: '#097138',

fontSize: 24,

}

b,

hAxis: {

title: 'Month',

textStyle: {

color: '#097138',

fontSize: 24,

},

b,
colors: ['#006400', '#6B8E23', '#228B22' 1,

backgroundColor: '#f1£8e9'
}i

var chart = new
google.charts.Bar (document.getElementById('columnchart material'));

chart.draw(data, google.charts.Bar.convertOptions (options)) ;
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}

</script>

</head>

<body>

<h1>TEMPERATURE GRAPH FOR TEMPERATURE OF DHT11l SENSOR</hl>

<!-- Anutoupylo menu -->
<div class="menu-bar">
<ul>

<li class="active"><a
href="http://192.168.1.12/db_allSensor/index.html"><i class="fa-solid fa-
house-blank"></i>HOME</a></1i>

<1i> <a href="http://192.168.1.7/"><i class="fa-solid fa-house-
blank"></i>Control Area </a></li>

<li> <a href="../../menu/dbtable/display.php"><i class="fa-solid fa-
house-blank"></i>Data sensor table</a></1li>

<li> <a href="https://localhost/db_allsensor/menu/dbgauge/gauge.html"><i
class="fa-solid fa-house-blank'"></i>Gauge Visualization</a></1li>
<li>

<a href="#">Graph</a>
<DIv class="sub_menu-1">
<ul>

<li><a href="../../menu/dbgraph/graph.php">Temprature</a></1i>
<li><a href="../../menu/dbgraph/humgraph.php">Humidity</a></1i>
<li><a href="../../menu/dbgraph/outldr.php">Ldr out</a></1li>
<li><a href="../../menu/dbgraph/tankgraph.php">Level Tank</a></li>
<li><a href="../../menu/dbgraph/soilhygrograph.php">Soil Hugro</a></1li>
<li><a href="../../menu/dbgraph/inldrgraph.php">Ldr IN</a></li>
<li><a href="../../menu/dbgraph/gas.php">Gas</a></1li>

</ul>

</DIv>

</1li>

<li>

<a href="#">ThingSpeak</a>
<div class="sub_menu-1">
<ul>

<li><a href="../../menu/thingspeak/graph.html">Graph</a></1i>

<li><a href="../../menu/thingspeak/NumericDisplay.html">Numeric
Display</a></1i>

</ul>
</div>
</1li>
</ul>
</div>
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<ul>

<!--Link yvio tnv euedvion Ing ypaelxhg noupdoTtoong tng Oepuokpoocia o€
mpayuaT Lkd xpdvo, yvio tTnv teAsutala efdopdda Kol yLla ToV TeAgutoio yxpdvo-
->

<ul>

<li><a class="livebtn" href="../dbgraph/graph.php">Real time
graph</a></1i>

<li><a class="daybtn" href="../Statics/WeeklyStats.php">Statics of last
Week</a></1li>

<li><a class="monthbtn" href="../Statics/YearlyStats.php">Statics of last
Year</a></1li>

</ul>
<!—=—= Eupo&vion ypoenuotog -->
<div id="columnchart material" class="graph" style="width: 1400px;

height: 550px;"></div>

</body>
</html>

To amotérecpo Tov K®Owa givar  Eucdvo 6.13.

TEMPERATURE GRAPH FOR TEMPERATURE OF DHT11 SENSOR

Control Area Data sensor Gauge Gra ThingSpeak
table Visualization

Real time graph Statics of last Week Statics of last Year

Statics Temperature (°C ) of days for the last week
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Exova 6.13 Ipagnua efdouadiainv arotiotikav Ospuokpaciog.
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HUMIDITY GRAPH FOR TEMPERATURE OF DHT11 SENSOR

Control Area Data sensor Gauge Graph ThingSpeak
table Visualization

Statics Humidity (%) of days for the last week
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Ewcovo, 6.14 papnua efdouadiaionv otatiotik@y vypaciog.

OUT LDR GRAPH FOR LDR SENSOR

Control Area Data sensor Gauge

ThingSpeak
table Visualization

Statics Out LDR (%) of days for the last week
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Eixovo. 6.15 Ipagnua efoopadiaimv arotiotikoy eCmTEPIKHG POTOOVTITTOONG.
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TANK LEVEL WATER GRAPH FOR ULTRA SONIC SENSOR

¥
Control Area Data sensor Gauge

ThingSpeak
table Visualization

Statics Tank level water (%) of days for the last week
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Eixovo. 6.16 pagnua efoopadiaimv aratiotiky eximedon vepoo.

SOIL HYGROMETER GRAPH FOR SOIL HYGROMETER SENSOR

A& Sulmvi

Control Area Data sensor Gauge Graph ThingSpeak
table Visualization

Statics Soil hygrometer (%) of days for the last week
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Ecovo, 6.17 I'papnuo efdouadiaionv otatiotik@y vypaciog 0G.povg.
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LDR IN GRAPH FOR LDR SENSOR

Control Area ata sensor sauge Graph ThingSpeak
Visualization

Statics LDR In (%) of days for the last week
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Eixovo 6.18 I'pagnua efdopadiaiov otatiotikmv e6OTEPIKNG POTOOVTIOTOTHG.

MQ-07GAS GRAPH FOR MQO7GAS SENSOR
-

Control Area Data sensor Gauge ThingSpeak
table Visualization

Statics MQ-07GAS (%) of days for the last week
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Eicovo. 6.19 Ipagnua efdopadiaiwv oratiotikmy 010le1dion tov avlpaxa.

LI
LNV
8 AvG

& MIN
B Max
B AG

Ta Swypdupote pnvicdiov otatioTikK®V Oo ameikovicovv v LYNAOTEPN T, TNV

YOUNAOTEPT TN KOL TNV HECAIN TN Y10 TOVS TEAEVTOLOVG VES TOV TPEYOLV £TOVC.

Axolovbei o kddkag YearlyStats.php og cuvdvacuod pe tov kddwka €SS btnstyle.css yio to

YPAPMUO UNVICH®V GTATICTIK®OV NG Oeprokpaciog.
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<!--KddLxac php via tnv oUGvdeon otnv P&on dedouévov Kol Tnv &VIANON
dedopéveyv ——>
<?php

// B0vdegon ue tnv B&on dedouévev

$connect = mysqli connect("localhost", "root", "", "db allSensor");
//Anuloupyia Tou query sgl yia tnv £0peon TV NUEPEOV TNC TEASUTHlAC
eBdon&dag, TOU Peylotou, TOU €AAXLOTOU KOl INg péong TLun

Squery = "SELECT

Date (event) as dateev,

MAX (temperature),

MIN (temperature),

AVG (temperature)

from data

group by MONTHNAME (event)

ORDER BY event DESC

limit 12";

$result = mysqli_query ($connect, S$query); //dnuiovpyla petaBAnthg result
via ogvdeon Ing oUvdeong Pe 1O query

// Refresh the webpage every 5 seconds
$url=$ SERVER['REQUEST URI'];

header ("Refresh: 5; URL=$url");

2>

<!--K&dtxag Html-->

<!DOCTYPE html>

<html lang="el">

<head>

<meta charset="UTF-8">

<meta http-equiv="X-UA-Compatible" content="IE=edge">

<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>Graph</title>

<link rel="stylesheet" href="../../stylepage/style3.css">
<link rel="stylesheet" href="../../stylepage/btnstyle.css">
</head>

<html>

<head>

<!--IIpooBhHxn R LPBALOBAKNC-—>
<script type="text/javascript"
src="https://www.gstatic.com/charts/loader.js"></script>

<script type="text/javascript">
google.charts.load('current', {'packages':['bar'l}):
google.charts.setOnLoadCallback (drawChart) ;

function drawChart () {

var data = google.visualization.arrayToDataTable ([
['DATE', 'Max', 'MIN', 'AVG'],

<?php

while (Srow = mysqli_ fetch array (Sresult)) {
//Anpiovpyia ypagLKAG

echo "

[

' Srow["dateev"]."'

, ".Srow["MIN (temperature)"]."

, ".Srow["MAX (temperature)"]."
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1

, ".Srow["AVG (temperature)"].
1.";

}

2>

1)

//PUOuLong €uedv Long YPXUQHUATOC

var options = {
chart: {
title: 'Statics Temperature (°C ) of months for the last year',

subtitle: 'Max, Min, and Avg',
},

vAxis: {

title: 'Temperature °C',
textStyle: {

color: '#097138',

fontSize: 24

}

},

hAxis: {

title: 'DATE',

textStyle: {

color: '#097138"',

fontSize: 17,

bold: true

},

},

colors: ['#006400', '#6B8E23', '#228B22' 1,
backgroundColor: '#f1f8e9’'

};

var chart = new
google.charts.Bar (document.getElementById('columnchart material'));

chart.draw(data, google.charts.Bar.convertOptions (options)) ;

}

</script>
</head>

<body>

<h1>TEMPERATURE GRAPH FOR TEMPERATURE OF DHT1ll SENSOR</hl>
<!-- Anutoupylo menu -->

<div class="menu-bar">

<ul>

<li class="active'"><a
href="http://192.168.1.12/db_allSensor/index.html"><i class="fa-solid fa-
house-blank"></i>HOME</a></1li>

<1li> <a href="http://192.168.1.7/"><i class="fa-solid fa-house-
blank"></i>Control Area </a></li>

<1i> <a href="../../menu/dbtable/display.php"><i class="fa-solid fa-
house-blank"></i>Data sensor table</a></li>

<1i> <a href="https://localhost/db_allsensor/menu/dbgauge/gauge.html"><i
class="fa-solid fa-house-blank"></i>Gauge Visualization</a></1li>

<li>
<a href="#">Graph</a>
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<DIv class="sub_menu-1">
<ul>

<li><a href="../../menu/dbgraph/graph.php">Temprature</a></1i>
<li><a href="../../menu/dbgraph/humgraph.php">Humidity</a></1i>
<li><a href="../../menu/dbgraph/outldr.php">Ldr out</a></1li>
<li><a href="../../menu/dbgraph/tankgraph.php">Level Tank</a></1li>
<li><a href="../../menu/dbgraph/soilhygrograph.php">Soil Hugro</a></1li>
<li><a href="../../menu/dbgraph/inldrgraph.php">Ldr IN</a></li>
<li><a href="../../menu/dbgraph/gas.php">Gas</a></1i>

</ul>

</DIv>

</1li>

<li>

<a href="#">ThingSpeak</a>
<div class="sub_menu-1">
<ul>

<li><a href="../../menu/thingspeak/graph.html">Graph</a></1i>

<li><a href="../../menu/thingspeak/NumericDisplay.html">Numeric
Display</a></1i>

</ul>

</div>

</li>

</ul>

</div>

<!--Link via Tnv euodvion Ing ypoeLlKAC moupdotacng Incg Oepuokpoacia o
TPoYHAT LKO XebVvo, Vvia Tnv TeAeutala €Rdopdda kol yia Tov TeAeutalo xpdvo-
->

<ul>

<li><a class="livebtn" href="../dbgraph/graph.php">Real time
graph</a></1i>

<li><a class="daybtn" href="../Statics/WeeklyStats.php">Statics of last
Week</a></1li>

<li><a class="monthbtn" href="../Statics/YearlyStats.php">Statics of last
Year</a></1i>

</ul>

<!—== Eupodvion ypoehuatog —->

<div id="columnchart material" class="graph" style="width: 1400px;
height: 550px;"></div>

</body>
</html>

To amotéieopa tov Kodwka eivan n Eucova 6.20.
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TEMPERATURE GRAPH FOR TEMPERATURE OF DHT11 SENSOR

Control Area Data sensor Gauge Graph ThingSpeak
table Visualization

Statics Temperature (*C ) of months for the last year
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Eiovo. 6.20 [pagnuo unviaiov eratiotikoy Oeprokpaciog.

HUMIDITY GRAPH FOR HUMIDITY OF DHT11 SENSOR

Control Area Data sensor Gauge Graph ThingSpeak
table Visualization

Statics Humidity (% ) of months for the last year
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Eixova 6.21 I'popnuo unvioiwv otatiotikav vypaciog.
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OUT LDR GRAPH FOR LDR SENSOR

Control Area Data sensor Gauge

ThingSpeak
table Visualization

Statics Out Ldr(% ) of months for the last year
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Eixovo. 6.22 [pagnuo unviaimv arotiotikoy eEOTEPIKHG PMTOOVTITTOOHG.

TANK LEVEL WATER GRAPH FOR ULTRA SONIC SENSOR

-

Control Area Data sensor Gauge Graph

ThingSpeak
table Visualization

Statics Tank level water(% ) of months for the last year
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Eicovo, 6.23 Ipapnuo unviaicv otatiotik@v XITEOOD VEPOD.
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SOIL HYGROMETER GRAPH FOR SOIL HYGROMETER SENSOR

-

Control Area Data sensor Gauge

ThingSpeak
table Visualization

Statics Soil hygrometer(% ) of months for the last year
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Eixovo. 6.24 Tpagnuo unviaiov otatiotikoy vypacios E06Qoug.

IN LDR GRAPH FOR LDR SENSOR

Control Area Data sensor Gauge Graph

ThingSpeak
table Visualization

Statics In LDR (% ) of months for the last year
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Eixovo. 6.25 Tpagnuo unviaiov otatiotikoy E0mTEPIKNS POTOAVTIOTOONC.
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MQ-07GAS GRAPH FOR MQ-07GAS SENSOR

Control Area Data sensor Gauge ThingSpeak
table Visualization

Statics Mg-07Gas (% ) of months for the last year
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Ecovo, 6.26 [pagnuo unviaiov oratiotikoy otoetdiov tov avlpoxa.
6.8 Ontikomoinon dedouévav ce popen petpntov Gauge

2V 1o100eAida £xel dnUovpynOel onTiKomoinon TV dedopévav pécw petpntov Gaugeus

mv Pondeia Twv google charts Ewcova 6.27.

Axorovbel 0 kddwkag DataGauge.php mov avtiel ta dedopéva and v Pdon dedopuévav.

<?php

header ('Content-Type: application/json');

Spdo=new PDO ("mysqgl:dbname=db allSensor;host=127.0.0.1","root","");
switch($ GET['q']) {

// BvaxIinon teievialowv dedopévev

case 1:

Sstatement=$pdo->prepare ("SELECT temperature, humidity, outLdr, tank,
soilhygro, inLdr, Mg07Gas FROM data ORDER BY id DESC LIMIT 0,1");
Sstatement->execute () ;
S$results=S$statement->fetchAll (PDO: :FETCH ASSOC) ;

$json=json_encode (Sresults) ;

echo $json;

break;

// EUpeon OAwv TV dedouévwv

default:

Sstatement=$pdo->prepare ("SELECT temperature, humidity, outLdr, tank,
soilhygro, inLdr, Mg07Gas FROM data ORDER BY id ASC");
Sstatement->execute () ;
Sresults=S$statement->fetchAll (PDO: :FETCH ASSOC) ;

$json=json_encode (Sresults) ;

echo $json;

break;

}

2>
O kmdikag gauge.html mov eppoaviet ta dedopéva o popen google gauge.
<IDOCTYPE html>
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<html xmlns="http://www.w3.0rg/1999/xhtml">

<head runat="server">

<meta http-equiv="Content-Type" content="text/html; charset=utf-8"/>
<title>Gauge Visualization</title>

<link rel="stylesheet" href="../../stylepage/style3.css">

<script

src="https://ajax.googleapis.com/ajax/libs/jquery/2.2.0/jquery.min.js"></

script>

<script type="text/javascript"
src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript">
google.charts.load('current', {'packages':['gauge'l}):,
google.charts.setOnLoadCallback (drawChartl) ;
google.charts.setOnLoadCallback (drawChart?) ;
google.charts.setOnLoadCallback (drawChart3) ;
google.charts.setOnLoadCallback (drawChart4) ;
google.charts.setOnLoadCallback (drawChartb) ;
google.charts.setOnLoadCallback (drawChart6) ;

// Metpnthg 1 @egpupokpaciocg
function drawChartl () {
var datal = google.visualization.arrayToDataTable ([
['Label', 'Value'l],
['Temp °C', 0]
1)
var optionsl = {
width: 300, height: 300,
greenFrom: 26, greenTo: 33,
yellowFrom: 0, yellowTo: 26,
redFrom:33, redTo: 40,
minorTicks: 5,
majorTicks: ['O', '10', '20', '30','40'],
minorTicks: 3,
max:40
};
var chart = new
google.visualization.Gauge (document.getElementById('chart divl'));
chart.draw(datal, optionsl);
setInterval (function() {
var JSON=$.ajax ({
url:"https://localhost/db allsensor/menu/dbgauge/DataGauge.php?g=1",
dataType: 'json',
async: false}) .responseText;
var Respuesta=jQuery.parseJSON (JSON) ;
datal.setValue(0, 1,Respuestal[0].temperature);
chart.draw(datal, optionsl);
}, 1300);
}
// MetpnIing 2 Yypaoclog
function drawChart2 () {
var data2 = google.visualization.arrayToDataTable ([
['Label', 'Value'l]l,
['Humi %', O]
1)
var options2 = {
width: 300, height: 300,
greenFrom: 70, greenTo: 90,
yellowFrom: 90, yellowTo: 100,
redFrom:0, redTo: 70,
minorTicks: 11,

majorTicks: ['0O','10', '20','30', '40', '50', '60', '70', '80', '90',

'100'],
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minorTicks: 5
};
var chart = new
google.visualization.Gauge (document.getElementById('chart div2'));
chart.draw(data2, options2);
setInterval (function() {
var JSON=$.ajax ({
url:"https://localhost/db allsensor/menu/dbgauge/DataGauge.php?qg=1",
dataType: 'Json',
async: false}) .responseText;
var Respuesta=jQuery.parsedSON (JSON) ;
data2.setValue(0, 1,Respuestal[0].humidity);
chart.draw(data2, options2);
}, 1300);
}
// Metpnthg 3 dLofetdlou tou &vBpaKra
function drawChart3 () {
var data3 = google.visualization.arrayToDataTable ([
['Label', 'Value']l,
['Mg07 %', 0]
1)
var options3 = {
width: 300, height: 300,
greenFrom: 0, greenTo: 50,
yellowFrom: 50, yellowTo: 70,
redFrom:70, redTo: 100,
minorTicks: 11,

majorTicks: ['0','10', '20','30', '40', '50', '60', '70', '80', '90',

'100'],

minorTicks: 5

};

var chart = new

google.visualization.Gauge (document.getElementById('chart div3'));

chart.draw(data3, options3);

setInterval (function() {

var JSON=$.ajax ({

url:"https://localhost/db allsensor/menu/dbgauge/DataGauge.php?g=1",

dataType: 'Json',

async: false}) .responseText;

var Respuesta=jQuery.parseJSON (JSON) ;

data3.setValue (0, 1,Respuestal[0].Mg07Gas)

chart.draw(data3, options3);

}, 1300);

}

// Metpning 4 emiuédou vepoU

function drawChartd () {

var data4 = google.visualization.arrayToDataTable ([
['Label', 'Value'],
['Water Level%', 0]

1)

var optionsd = {

width: 300, height: 300,

greenFrom: 50, greenTo: 100,

yellowFrom: 30, yellowTo: 50,

redFrom:0, redTo: 30,

minorTicks: 11,

majorTicks: ['0O','10', '20','30', '40', '50', '60', '70', '80', '90',

'100'],

minorTicks: 5

}i

var chart = new

google.visualization.Gauge (document.getElementById('chart div4'));
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chart.draw(data4, options4);
setInterval (function() {
var JSON=$.ajax ({
url:"https://localhost/db allsensor/menu/dbgauge/DataGauge.php?qg=1",
dataType: 'json',
async: false}) .responseText;
var Respuesta=jQuery.parsedSON (JSON) ;
data4d.setValue (0, 1,Respuestal[0].tank);
chart.draw(data4, options4);
}, 1300);
}
// Metpnthg 5 vypaciag ed&pouq
function drawChart5() {
var data5 = google.visualization.arrayToDataTable ([
['Label', 'Value'l]l,
['SoilHygro%', 0]
1)
var options5 = {
width: 300, height: 300,
greenFrom: 5, greenTo: 100,
yellowFrom: 20, yellowTo: 100,
redFrom:0, redTo: 5,
minorTicks: 11,
majorTicks: ['O','10', '20','30', '40', '50', 'e6O', '70', '80', '90"',
'100']1,
minorTicks: 5
};
var chart = new
google.visualization.Gauge (document.getElementById('chart div5'));
chart.draw(data5, optionsb5);
setInterval (function() {
var JSON=$.ajax ({
url:"https://localhost/db allsensor/menu/dbgauge/DataGauge.php?g=1",
dataType: 'Json',
async: false}) .responseText;
var Respuesta=jQuery.parseJSON (JSON) ;
datab5.setValue (0, 1,Respuestal[0].soilhygro);
chart.draw(datab5, optionsb);
}, 1300);
}
// Me1pnING 6 €0WTEPLKAC OGWTONVTlOoTOONG
function drawChart6 () {
var data6 = google.visualization.arrayToDataTable ([
['Label', 'Value'],
['Ldr IN%', 0]
1)
var options6 = {
width: 300, height: 300,
greenFrom: 30, greenTo: 70,
yellowFrom: 70, yellowTo: 100,
redFrom:0, redTo: 30,
minorTicks: 11,
majorTicks: ['O','10', '20','30', '40', '50', 'e60O', '70', '80', '90',
'100'71,
minorTicks: 5
}i
var chart = new
google.visualization.Gauge (document.getElementById('chart dive'));
chart.draw(data6, optionso6);
setInterval (function() {
var JSON=$.ajax ({
url:"https://localhost/db allsensor/menu/dbgauge/DataGauge.php?qg=1",
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dataType: 'json',

async: false}) .responseText;

var Respuesta=jQuery.parsedJSON (JSON) ;
datab6.setValue (0, 1,Respuesta[0].inLdr);
chart.draw(data6, optionso6) ;

}, 1300);
}
</script>
</head>
<body>
<hl>Gauge Visualization</hl>
<!-- Anutoupylo menu -->
<div class="menu-bar">
<ul>
<li class="active"><a href="../../index.html"><i class="fa-solid fa-

house-blank"></i>HOME</a></1i>

<li> <a href="http://192.168.1.7/"><i class="fa-solid fa-house-
blank"></i>Dashboard </a></li>

<1li> <a href="../../menu/dbtable/display.php"><i class="fa-solid fa-
house-blank"></i>Data sensor table</a></1li>

<li> <a href="https://localhost/db_allsensor/menu/dbgauge/gauge.html"><i
class="fa-solid fa-house-blank"></i>Gauge Visualization</a></1li>
<li>

<a href="#">Graph</a>

<DIv class="sub menu-1">

<ul> -

<li><a href="../../menu/dbgraph/graph.php">Temprature</a></1i>
<li><a href="../../menu/dbgraph/humgraph.php">Humidity</a></1i>
<li><a href="../../menu/dbgraph/outldr.php">Ldr out</a></1li>
<li><a href="../../menu/dbgraph/tankgraph.php">Level Tank</a></1li>
<li><a href="../../menu/dbgraph/soilhygrograph.php">Soil Hugro</a></1li>
<li><a href="../../menu/dbgraph/inldrgraph.php">Ldr IN</a></li>
<li><a href="../../menu/dbgraph/gas.php">Gas</a></1i>

</ul>

</DIv>

</1li>

<li>

<a href="#">ThingSpeak</a>

<div class="sub menu-1">

<ul> -

<li><a href="../../menu/thingspeak/graph.html">Graph</a></1i>
<li><ahref="../../menu/thingspeak/NumericDisplay.html">NumericDisplay</a>
</1li>

</ul>

</div>

</1li>

</ul>

</div>

<div id="chart divl" class="GauseTemp"></div>

<div id="chart div2" class="GauseHumi" ></div>

<div id="chart_ div3" class="GauseMqg07" ></div>

<div id="chart_div4" class="GauseTank" ></div>

<div id="chart div5" class="GauseSoil" ></div>

<div id="chart divé" class="GauseLdrIN" ></div>

</body>

</html>

Axolovbei 10 amotéleopa Tov kddwka gauge.html pali pe v yprion tov apyeiov style3.css..
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GAUGE VISUALIZATION

Ewcovo 6.27 Ot €1 petpntéc oo ametkoviCovy ¢ TS TV o1aOnTipmv.

6.9 ThingSpeak
6.9.1 AmootoAn dedouévav oto ThingSpeak

Ext6g amd TV OnTIKomoino 0E00UEVMV GE YPAUPIKES TOPACTAGELS, GE LOPPT TIVOKO KOl G
nopo1 Gauge Oo vapyet kot 1 exthoyn ontikoroinong uéom tov ThingSpeak. Exiong péow
tov ThingSpeak kot g mhateopuag IFTTT 6o otélvovtan avtopata email dtav Oo woydovy

KATO1EG GLYKEKPIUEVEG GLUVOTKEG.

To ThingSpeak PBpiokete oty 1ot0ocelida oto Bar Menu oty emihoyn ThingSpeak kot

VILAPYOVV VO EMAOYEG: 1) OTTIKOTOINGT LE YPOPIKES Kol e OTOOEPES TIUES.

Mo va amootodov ot TIHéG Tov aodntipov otny mhatedpua ThingSpeak ypeidletor 1
dnuovpyia evog Aoyaplacuod oto ThingSpeak. ‘Emetta ypetaletor vo dnuovpyndei éva

Kkaval emhéyovtog to New Chanel.

|:| ThingSpeak“‘ Channels~  Apps~  Devices~  Support~

My Channels

New Channel Search by tag Q

Name $ Created+  Updated =

o' Arduino Sensor Data 2022-01-09  2022-08-27 13:54

l Private | Public

Settings

Sharing | APl Keys

Data Import # Export I

Eixove 6.28 To kavaii Arduino Sensor Data.
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Yotepa epapudlovior ol tapakdteo pvbuiceic (Ewcdva 6.29).

ak'ru

|:| ThlngS annels - Apps ~ Devices~ Support~ mmercial Use How to Buy

Arduino Sensor Data

Channel 1D: 1628938 Arduino Sensors (DHT11, Soil Hygrometer, 2 LDR,
Author: mwa0000022454647 HC-SR04 Ultrasonic and Mg-07) send this data to
Access: Public thingspeak and later to my web site.

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Channel Settings Help

Channels store all the data that a ThingSpeak application collects. Each channel includes
Percentage complete  50% § ) .
eight fields that can hold any type of data, plus three fields for location data and one for

ch LD 1628938 status data. Once you collect data in a channel, you can use ThingSpeak apps to analyze and
annel

visualize it.
Arduino Sensor Data f
Name Channel Settings
Description Arduina Sensors (DHT11, Soil Hygrometer, 2 LDR - + Percentage complete: Calculated based on data entered into the various fields of a
HC-5R04 Ultrasonic and Mg-07) send this data to M channel. Enter the name, description, location, URL, video, and tags to complete your
channel.
Field 1 TEMPERATURE * Channel Name: Enter a unigue name for the ThingSpeak channel.
+ Description: Enter a description of the ThingSpeak channel.
Field 2 Humidity » Field#: Check the box to enable the field, and enter a field name. Each ThingSpeak
channel can have up to 8 fields.
Field 3 Soil Hygrometer * Metadata: Enter information about channel data, including JSON, XML, or CSV data.
+ Tags: Enter keywords that identify the channel. Separate tags with commas.
Field 4 LDRIN
* Link to External Site: If you have a website that contains information about your
ThingSpeak channel, specify the URL.
Field 5 LDR OUT =P pecy
+ Show Channel Location:
Field6 HC-SR04 Ultrasonic o Latitude: Specify the latitude position in decimal degrees. For example, the
latitude of the city of London is 51.5072.
Field 7 MQ-7 Gas Sensor © Longitude: Specify the longitude position in decimal degrees. For example, the
longitude of the city of London is -0.1275.
Field 8 O o Elevation: Specify the elevation position meters. For example, the elevation of
the city of London is 35.052.
Metadata * Video URL: If you have a YouTube™ or Vimeo” video that displays your channel
P information, specify the full path of the video URL.
® Link to GitHub: If you store your ThingSpeak code on GitHub®, specify the GitHub
Tags repository URL.
4 .
{Tags are comma separated) Us\ng the Channel
Link to External Site http:// You can get data into a channel from a device, website, or another ThingsSpeak channel. You

can then visualize data and transform it using ThingSpeak Apps.

Link to GitHub https://github.com/ See Get Started with ThingSpeak" for an example of measuring dew point from a weather
station that acquires data from an Arduing” device.

Elevation Learn More

Show Channel  [J
Location

0.0
0.0

ShowVideo [J

Show Status [

Eixova 6.29 Or pvQuioeic oto ThingSpeak yia v dnuiovpyio kavaiiod.
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Eniong pali pe v dnovpyia tov KavaAtoh snurovpyodvtal kot tpeig kwotkoi. Ot omoiot
eivon o Chanel ID, o Write APl Key kou Read APl Key. O Write APl Key givon yio tnv
glooymyn dedopévav oto kavait kot o Read APl Key eivat yio va vdpyel 1 duvototnto v

dwafalovtar to dedopUEVA OO TO KAVAAL.

m Th |ngS peak" Channels~  Apps~  Devices~  Support= CommercialUse  How to Buy @

Arduino Sensor Data

IChEnnaIID:1628933 I Arduino Sensors [DHT11, Soil Hygrometer, 2 LDR,

HC-5R04 Ultrasonic and Mg-07) send this data to

Access: Public thingspeak and later to my web site

Private View Public View Channel Settings Sharing APl Keys Data Import [ Export
rite APl Key Help

AP keys enable you to write data to a channel or read data from a private channel. AP
keys are auto-generated when you create a new channel.

Key NFNEYSXDBMUBWEMG
APl Keys Settings

= Write APl Key: Use this key to write data to a channel. If you feel your key has
been compromised, click Generate New Write APl Key.

Read API Keys: Use this key to allow other people to view your private channel
feeds and charts. Click Generate New Read APl Key to generate an additional
read key for th.
Note: Use this field to enter information about channel read keys. For example,
add notes to keep track of users with access to your channel.

hannel.

Read API Keys

Key | 9I7LVWUMQS0I881S API Bequests
~ =

Write a Channel Feed

GET https://api.thingspesk.com/update?api_key=NFNEYSKDBMUBHEMGATielg

4 3

Delete APl Key Read a Channel Feed

GET https://api.thingspeak.com/channels/1628938/feeds.json?results=2

4 L3
Read a Channel Field

GET https://fapi.thingspeak.com/channels/1628938/Fields/1.json?result
4 3

m/channals

Learn More

Blog | Documentation | Tutorials | Terms | Privacy Policy fE® ©2022The MathWorks, Inc.

Eixova 6.30 Ta klerora ThingSpeak.

Téhog, Tpémet va ypaptel 0 TopokaTm kddikag Arduino, ypnoipomowwvtag to Write Api Key

®ote va arootarlobyv oto ThingSpeak ot Tyég and tovg oucOHnipec.

Axolovfel kddwog arduino yio TV 0mocToAn TV dedopuévav and Tovg acntmpeg oto

ThingSpeak.

JF————— ( Import needed libraries )----- */
// Use the Serial Peripheral Interface
#include <SPI.h>

//Ethernet Shield Library
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#include <Ethernet.h>

//BLRALOBAKN via aLoBnthpoa Dhtll
#include <DHT.h>

//librari Ultrasonic Sensor HC-SR04
#include <HCSRO04.h>

JF*————= ( Declare Constants and Pin Numbers )----- */
// Digital pin connected to the DHT sensor

#define SEN Dhtll 38

//attach pin D49 Arduino to pin Trig of HC-SR04
#define SEN UltraSonicTrigPin 49

// attach pin D48 Arduino to pin Echo of HC-SR04
#define SEN UltraSonicEchoPin 48

// Analog pin A9 connected to the LDR Sensor

int SEN LdrOut = A9;

[*=—mm= ( Declare objects )----- */
// selected sensor type the DHT 11
#define DHTTYPE DHTI11

DHT dht (SEN Dht11, DHT11);

//initialization class HCSR04 (trig pin , echo pin)
HCSR04 hc(SEN UltraSonicTrigPin, SEN UltraSonicEchoPin);

//0ptLopbdbc 1tng dilevbuvong MAC tou Arduino Ethernet shield
byte mac[] = { 0xD4, 0x28, 0xB2, OxFF, 0xA0, OxAl };

// ThingSpeak Settings
//&taxoptltotig¢ ThingSpeak
char thingSpeakAddress[] = "api.thingspeak.com";
//Write the Write api key
String writeAPIKey = "NENEYSXDOMUBWOEMG";
// Time interval in milliseconds to update ThingSpeak
// (number of seconds * 1000 = interval)
const int updateThingSpeakInterval = 16 * 1000;

// Variable Setup

long lastConnectionTime = 0;
boolean lastConnected = false;
int failedCounter = 0;

JF*———— ( Declare Variables )----- */

// Xbee sensor variables for frame

unsigned int analogMSBl = 0; // mio onuoviikd yneio bit
unsigned int analogLSBl = 0; // Alydtepo onuoaviixkd yneio Bit

unsigned int Val SoilHygro =0;//variable for the soil hygrometer data

unsigned int analogMSB2 = 0;// mio onuavtixkd yneio bit
unsigned int analogLSB2 = 0;// Ailydtepo onuovtikd yneio Bit
unsigned int Val InLdr = 0;// variable for the LDR in data

unsigned int analogMSB3 0;// mio onuaviikd yneio bit
unsigned int analogLSB3 = 0;// Ailydtepo onuovtikd yneio Bit
unsigned int Val Mq07Gas = 0;// variable for the Mg-07 data

// Variable Setup for DHT11

float Val humi = 0; // Humidity variables

float Val temp = 0;// Temperature variables

int Val OutLdr = 0;// variable for the out LDR data

int Val distance; // variable for the distance measurement

int Val distancePerCent;// variable for the distance per cent measurement
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// Initialize Arduino Ethernet Client
EthernetClient client;

void setup() {
//Serial Communication is starting with 9600 of baud rate speed
Serial.begin(9600) ;
dht.begin();// Start the DHT sensor

// print some text in Serial Monitor
Serial.println(F("DHT11 test!"));

// print the Ip to Serial monitor
Serial.print ("ETHERNET Server SHIELD Started...\nLocal IP: ");
Ethernet.begin (mac) ;

// Start Ethernet connection on Arduino for ThingSpeak
startEthernet () ;

//Set the INPUT pin mode

pinMode (SEN_LdrOut, INPUT);

// set the pin mode to input

pinMode (SEN_Dhtll, INPUT) ;

// Sets the echoPin as an INPUT
pinMode (SEN _UltraSonicEchoPin, INPUT) ;

//Set the Outout pin mode
// Sets the trigPin as an OUTPUT
pinMode (SEN UltraSonicTrigPin, OUTPUT) ;
}
void loop () {
Read_Sen Dhtll Loop(); // read the data sensor
Read Sen UltraSonic_ Loop() ;
Read Sen OutLDR Loop(); //Read the data sensor
Read RemoteXbee Loop() ;

Print Serial loop(); // print the data sensor to serial monitor
Print ThingSpeak loop();
}

// Read data Dhtll Data sensor
void Read Sen Dhtll Loop () {
// read the humidity
Val humi = dht.readHumidity();
// Read temperature as Celsius (the default)
Val temp = dht.readTemperature() ;
}
//----Read the distance at tank---—--——-——--——-—-———-———~——~——~—~——(—(—(———————
void Read Sen UltraSonic_Loop () {
Val distance = hc.dist(); // Read Sensor ultrasonic data
//K&voupe avTLlotolxLlon Tov TLUOY Tou olcdntipa UltraSonic o
//eraTOo0Td O €xoTd TLC €XATO yio TNV KaAUTepol amelxdvion 1nc¢
//ct1dOung vepoU oto doxelo. To doxelo gival 17 gratootd apd

//1b61e Ba éxel 0% vepd evd €dv glival 0 ex. 16T éxoupe 100%
//vepd péoca oto doxelo.
Val distancePerCent = map (Val distance, 17, 0, 0, 99);

}

//----Read the value of 1ldr out of greenhouse

void Read Sen OutLDR Loop() {

Val OutLdr = analogRead(SEN LdrOut);// read the analog data 0-1023 byte

//AviLoToLlXNoe Ll Twv Bytes oce enl tolg exratd
Val OutLdr = map (Val OutLdr, 400, 1030, 0, 100);
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}
//----Read the sensor value of Router Xbee
void Read RemoteXbee Loop() {
// éAeyxog e€&v 1o frame éxel TtouldyloTov 29 bits
if (Serial.available() >= 29) {
// éAeyxog e€d&v éxel start byte TE
if (Serial.read() == 0x7E) {
// Amdpplyn tov npdtev 21 byte
for (int 1 = 1; 1 < 21; i++) {
byte discardbyte = Serial.read();
}
//ta Hpdta byte eival n tiu tou Soil hygrometer
// Read the most significant bit of the analog data
analogMSBl = Serial.read(); // Read the first analog byte
data
analogLSBl = Serial.read(); // Read the second byte
//uabnuat k) np&éin via tnv dnuioupylo amd 2 bit LSB kol MSB og £éva
//byte
Val SoilHygro = analogLSBl + (analogMSBl * 256);
//BAVTLOTOLXAOEL TWV Byte oOg emL tolC €rATO
Val SoilHygro = map (Val SoilHygro, 700, 1000, 100, 0);

//To Endpeva byte gival n tip tou LDR

analogMSB2 = Serial.read();// Read the first analog byte data

analogLSB2 = Serial.read();// Read the second byte
//uabnuat Lk np&éin vio tnv dnuioupylo amd 2 bit LSB kol MSB og £éva

//byte

Val InLdr = analogLSB2 + (analogMSB2 * 256);

//BviloToLlXNoEeLl Twv Byte og emt 1toLg eratd

Val InLdr = map (Val InLdr, O, 1030, 0, 100);

//1ta televtala byte gival n tiuR to Gas Sensor Mg07

analogMSB3 Serial.read();// Read the first analog byte data

analogLSB3 = Serial.read();// Read the second byte
//poOnuat Lk npdén via tnv dnuioupylio amd 2 bit LSB kot MSB og éva

//byte

Val Mg07Gas = analogLSB3 + (analogMSB3 * 256);

//BAVviLoTOoLXNOE L Twv Byte og emt 1toLg egratd

Val Mg07Gas = map (Val Mg07Gas, O, 1030, O, 100);

}

void Print ThingSpeak loop () {
// petatpomnn Tng upeToRAnITNG Float oe String
String temp = String (Val temp);
String hum = String (Val humi);
String SoilHygro = String (Val SoilHygro);
String InLdr = String (Val InLdr);
String OutLdr = String (Val OutLdr);
String Mg07Gas = String (Val Mg07Gas) ;
String distance = String (Val distancePerCent) ;

// Print Update Response to Serial Monitor
if (client.available()) {

char ¢ = client.read()

Serial.print(c);

}

// Disconnect from ThingSpeak
if ('client.connected() && lastConnected) {
Serial.println("...disconnected");
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Serial.println();
client.stop();

}

//Evnuépwon T LUOV

//chart sensor

if('client.connected() && (millis() - lastConnectionTime>
updateThingSpeakInterval)){ updateThingSpeak("fieldl="+temp +
"¢field2="+4+hum + "&field3="+4+SoilHygro + "&field4="+InLdr +
"¢fieldb="4+0utldr+"&fieldo="+4+distance + "&field7="+ Mg07Gas) ;

}

// Check if Arduino Ethernet needs to be restarted
if (failedCounter > 3 ) {

startEthernet () ;
}

lastConnected = client.connected()
}
void updateThingSpeak (String tsData) {
if (client.connect(thingSpeakAddress, 80)){
//Xpfon Http post yia TNV evnuépwon TV dedoPévev
//To Start line amotedeiTtol and
// (method post/the protocol/éxdoon) aviicTolxa
client.print ("POST /update HTTP/1.1\n");

//Ta header vyio avayveplioel unvipatog post Request and 1o ThingSpeak

//thingspeak Host

client.print("Host: api.thingspeak.com\n");

//Header Connection: To0 omolo Ba kAloel tnv oUvdeon O6tTav OTEe (AOUHE KX
AdBoune 10 alTnuo poc

client.print ("Connection: close\n");

//Header X-THINGSPEAKAPIKEY mou ei{val 1o ApiKey

client.print ("X-THINGSPEAKAPIKEY: "+writeAPIKey+"\n");

//Connection type: 10 omnolo unodelxviel TO €({50C QIOOTOANC

client.print("Content-Type: application/x-www-form-urlencoded\n") ;

//conection length

client.print ("Content-Length: ") ;

client.print (tsData.length()) ;

client.print ("\n\n");

client.print (tsData);

lastConnectionTime = millis();

if (client.connected()) {
Serial.println("Connecting to ThingSpeak...");
Serial.println() ;
failedCounter = 0;

}else({
failedCounter++;
Serial.println("Connection to ThingSpeak failed

("+String(failedCounter, DEC)+")");

Serial.println();

}

}else{
failedCounter++;
Serial.println("Connection to ThingSpeak Failed
("+String(failedCounter, DEC)+")");
Serial.println();
lastConnectionTime = millis();
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void startEthernet () {
client.stop();

Serial.println("Connecting Arduino to network...");
Serial.println();

delay( )

// Connect to network amd obtain an IP address using DHCP
if (Ethernet.begin(mac) == 0) {

Serial.println("DHCP Failed, reset Arduino to try again");
Serial.println();
lelse{
Serial.println("Arduino connected to network using DHCP");
Serial.println();
}
delay ( );// Delay at 1 Seconds
}
//epedvion TLUOV oTnVv OgLlpLlakAC oBdvng
void Print Serial loop() {
Serial.println(F(”***************************************”)) ;
//Euedv Lon @cpuokpacioc oInv oeLlplaky o8dvn
Serial.print(F("Temperature: ")),
Serial.print(Val temp); Serial.println(F("°C"));
// Epedvion uvypacloag otnv oglplakpy oBdvn
Serial.print(F("Humidity: ")),
Serial.print(Val humi); Serial.println(F("%"));
Serial.print(F("LDR OUT Value: ")),
Serial.print(Val OutlLdr); Serial.println(F("3"));
Serial.print(F("Distance: ")),
Serial.print(Val distancePerCent); Serial.println(F("%"));

Serial.print(F("Distance: ")) ;
Serial.print(Val distance); Serial.println(F("cm"));
Serial.print(F("Soil moisture: ")),

Serial.print(Val SoilHygro); Serial.println(F("3"));
Serial.print(F("Ldr IN Value: ")) ;
Serial.print(Val InLdr); Serial.println(F("3"));
Serial.print(F("Gas Value: "));
Serial.print(Val Mg07Gas); Serial.println(F("3"));

}

6.9.2 Xvuvoeon ThingSpeak pe IFTTT

H ovvdeon peta&y ThingSpeak kot IFTTT éyet g 6komd Ty aTOHOTN 0T0oTOAN VoG email
€100TOMGELS OTOV VITAPYEL:
a) vynAn Bepuokpacio oto Oeppoknmio Tave and 35 °C
b) yaunin Bepuokpacio oto Bepuoknmio katm and 25 °C
C) VYN meplekTikOTNTO S10EEIB100 TOV GvOpaKo 6TOV XMPO TOV BEPUOKATION TAV®
a6 50%
To ThingSpeak kataypaen to dedopéva amd to Arduino onmg e&nynonke 6to Topamdvm

kepahato 6.9.1 ko opilel moté Oo otarbei to Email uéow tov IFTTT.

INoa va yiver ypion tov IFTTT amoatteite n dnuovpyia evog Aoyapracuov. Iatdvtag to Get

Started apyilel n dadkacio eyypopnc.
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% Every thing works
better together

’ Quickly and easily automate your favorite apps and devices.

«

Ewcova 6.31 Ameixovion e opyixng oelioog IFTTT.

Mo dnuovpyndet o Aoyapracuds eppaviletor n Ewéva 6.32 ko motape Create yio vo
dnuovpyndei to Applet.

Frrr @D iy et Explre Dovopes ED

Explore

All Applets Services Stories

> WU & = O %
&= S DA K
(‘:}ne&ed ways to@atherproog;{lr I@

Eixova 6.32 Emiloyn Create yia onuiovpyio Applet.

INo va dnuiovpynBei to Applet ypeialetar va oprotei to If this kot to Then That. Apyucd
emléyovpe to If This.

Create

Upgrade for more, faster, better Applets with advanced features. Upgrade

You're using 0 of 5 Applets

i)

Ewova 6.33 Eniloyi tov If This.
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‘Emerta oty ypouun avalntnong ypaeovue Webhooks kat to emiléyouvpe.

Choose a service

Q, webhooks

&S

Webhooks

Eixova 6.34 Emiloyn vanpeaios Webhooks.

Choose a trigger

Receive a web
request with a JSON
payload

This trigger fires every
time the Maker service
receives a web request to
notify it of an event. For
information on triggering
events, go to your Maker
service settings and then
the listed URL (web) or tap

Yotépa emléyovpe 1o Receive a web request.

&S

Webhooks

Receive a web
request

This trigger fires every
time the Maker service
receives a web request to
notify it of an event. For
information on triggering
events, go to your Maker
service settings and then
the listed URL (web) or tap

your username (mobile)

=

Suggest a new
trigger

Eixova 6.35 Emiloyn tov Receive a web request.

Yty ovvéyeta divoope éva dvopa oto Event Name kou matdpe Create trigger.
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Complete trigger fields

&S

Receive a web request

. For information on triggering avants, o to your

Event Name

Warning Fire Risc

The name of the event, like "button_pressed" or

*front_door_opened". Use only letters, numbers, and
underscores

Ewcovo 6.36 Lourlnpwon wediov Event Name.

Mohg dnpovpynOei to If then propovue va emhéEovpe to Then That,

Create

Upgrade for more, faster, better Applets with advanced features. Upgrade

You're using 2 of 5 Applets

Then That ©

Eixéva 6.37 Emidoyn tov Then That.

Kévovpe avalntmon to service Email kot to emiéyovpe.

Choose a service

Q email

Email Digest

Eixova 6.38 Emiloyn vrnpesioc Email.

200



Yty ovvéyeta emAéyovpe to Send me an email

Choose an action

N~

Email

Send me an email

This Action will send you +
an HTML based email.
Images and links are

Suggest a new

su orted. .
= action

Eixova 6.39 Emidoyn ¢ dpaong Send me an email.

Katomv ypagovpe 1o 0épa (Subject) kot to keipevo (Body) mov Oa eppoaviCetar oto Email

ko watdpe Crate action.

]
Send me an email

Subject

Mpoooyn utrdpxel mBavéTnTa
PWTAC 0TO BEPHOKATTIO.

Add ingredient

What:  EventName <br>

When: OccurredAt <br>

Status: H rogdtnTa S10€e1biou Tou
dvepaka gival TTavw ato 50%.<br>

Add ingredient

Update action

Eixova 6.40 Zvvraler tov email wov Oo. orolber.
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‘Enerra matape Continue.

You're using 2 of 5 Applets

I f &S Receive aweb request

Th e n B Sendme an email

Continue

Eixova 6.41 Oloxlnipwon tov Applet.

Téhog Balovpe évav titho oto Applet Tov dnpovpyfoape kot Tatdaue Finish.

Review and finish

& M
Applet Title

Av 1o S10&eiblo Tou dvBpaka gival TTavw atmd 50%
TOTE va oTaABel To Event "Warning Fire Risc",0T0
email arduinoprojectnekt@gmail.com

by arduinoprojectnekt 130/140

Eixova 6.42 Ovouoaoia tov Applet.

"Yotepa amd v dnuovpyio tov Applet dnuovpyeitat éva kKAedi Tov omarteiton yio vo, Ty
obvdeon pe 1o ThingSpeak. To «Aewdi Ppiokete oto My  services(Ewkova
6.43)>Webhooks(Eikova 6.44) ko votepa emhéyovue documentations (Ewcova 6.45).
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My Applets  Explore  Developers m sedinopeoincmsirmg..
Account m
Billing
.‘ Activity

J‘-.J Archive

Av 10 810§£ib10 TOU Plans

avlpaka egival TTavw Help

atro 50% 161E va Log out

oTaABei To Event
"Warning Fire Risc", o010
email

arduinoprojectnekt@g
mail.com

Edit title

by arduinoprojectnekt

Eixéva 6.43 Emidoyn too My services.

GO = = x A i
FrTT @D MyApplets  Explore  Davalopors @

My services

Android Battery >

Android Device >

Android Photos >

B
¥
kW Android Phone cai ,
o
¥

Space >

@ vorpcals >

\\0. Wear OS >
W\‘J Weather Underground >
é:\_.) Webhooks >

Eixova 6.44 Emiloyn tov \Webhooks.
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&S

Webhooks integrations

Integrate other services on IFTTT with your DIY projects. You can create Applets that
work with any device or app that can make or receive a web request. If you'd like to
build your own service and Applets, check out the IETTT Developer Dashboard.

Applets My Applets Details Health

Popular Webhooks workflows & automations

Eixova 6.45 Eicaywyn oto. Documentation zov Webhooks.

Y10 mapdBupo mov eppaviCeton Bpioketar to Key. Akoua yperaletar n dnuovpyia tov URL
mov omd ekel Ba yivetan 1 amocstoAn Tov email. ['a v dnuovpyia tov URL ypetdleton to
key 1o omoio cupmAnpdveton avtopata omd to IFTTT kot va couminpwbei oto medio event

TO event name mov SNUOVPYNCALE CTNV APy
Axolovbei To URL mov dnpovpynonke.

https://maker.ifttt.com/trigger/Warning%20Fire%20Risc/with/key/if4AnD37MBrNfwh2DEDWziK1J
8W1p 05wilN1jjokZmH

Your key is: if4nD37MBrNfwh2DEDWziKIJ8W1p_05wi1N1jjokZmH

To trigger an Event with an arbitrary JSON payload
Make a POST or GET web request to:

https://maker. (ftee.con/trigger/ (event) /json/with/key/if4nDI7MBrnfuh2DEDM: 1KTISN1p_0Swl N1 §JokInt
* Note the extra /json path element in this trigger.
With any JSON body. For example:

{ "this” ¢ [ ( "4s7: { “some™: [ “test”, “data ] )} } )
You can also try it with curl from a command line.

curl -X POST -H "Content-Type: application/fson” -4 *(“this”:[{"is":("some":["test","data"]}}])
https://maker. Lftee.con/trigger/ (event)/fson/with/key/ 114003 7MBrNFwh20E0M: IKT I8W1p_OSwl 1N1] JokZnt

Please read our FAQ on using Webhooks for more info.

To trigger an Event with 3 JSON values

Make a POST or GET web request to:

https: //maker. 1ftee. con/trigger] (event) fudth/iey/ 1 2n017mernfuh 060N 1T 8N Ip_05wd 101 1 JokZa

With an optional JSON body of

{ “valuet” : * ", “value2® : * ", “valued® : *

Eixova 6.46 TorobOstnoe event name.
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https://maker.ifttt.com/trigger/Warning%20Fire%20Risc/with/key/if4nD37MBrNfwh2DEDWziKIJ8W1p_05wi1N1jjokZmH
https://maker.ifttt.com/trigger/Warning%20Fire%20Risc/with/key/if4nD37MBrNfwh2DEDWziKIJ8W1p_05wi1N1jjokZmH

To trigger an Event with 3 JSON values

Make a POST or GET web request to:

https://maker.ifttt.com/trigger/|Warning Fire Risc fwith/key/if4nD37MBrNfwh2DEDWziKIJ8W1p_@5wilN1jjokZmH

Eixova 6.47 To URL yia tyv amootodsj too Email.

< C & makerifttt.com/trig

Congratulations! You've fired the Warning?e20F 1re%20R1sc event

Eixovo, 6.48 H dorxiun tov URL.

A@ov dmuovpynoape ta URL vy va oteilovpe email oe mepintwon oavEnuévng
Oepuokpaciag, petopuévng Beppokpaciog oAAd Kot o€ TepinTwon TupKaydg. Xpedletotl va

ypnouonomoovpe and to ThingSpeak v epapuoyn Thing Http kot to React.

To Thing Http emtpénel v emkovmvio peta&h GLOKELMOV, 1IGTOGEAIBOV KOl VINPECLOV
WEB yopic va ypetdletor va epapprootel 1o tpwtdkoAilo o€ eninedo cuokeunc. Emiong péow
tov Thing Http xabopilovtar ot evépyeieg and ™¢ vrolouteg epapuoyég tov ThingSpeak
(React, TweetControl, TimeControl ). [90]

To React app ivan pia epappoyn mov cuvaprndletar pe to Thing Http, to ThingTweet kot
MATLAB Analysis yia v ektédeon evepyeldv 0TV T0 0ESOUEVA TOV KOVAALOD TATPODV

Ho cvykekpuévn cvvinkn. [91]

"o va dnuovpynBet o epapuoyn oto ThingHTTP ypetdleton va emthéEovpe 6To Menu to
Apps kat votépo to Thing HTTP.

C]ThingSpeak™ chann

Arduino Sensor Da

Channel ID: 1628938

Author: mwa0000022454647

MATLAS Analysis MATLAR Visuslizaticn

Field 1 Chart AN Field 2 Chart Z 0 £ o

Temperature Humidity

Time Time

Field 3 Chart (e =T Field 4 Chart [ =T A

Exoévo. 6.49 Emidoyn tov Thing HTTP.
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Yy ovvéyeta emhéyetan to kovumi New ThingHTTP ko cupmdinpodvetor to 6voua, o URL

and 1o IFTT mov dnpovpyndnke, ko n pébodog HTTP GET (Ewova 6.51).

[JThingSpeak™ channels~ Apps~  Devices=  Support~ CommercialUse  HowtoBuy ()
Apps  ThingHTTP Help
T ThingHT TP enables communication among devices, websites, and web servica:
NewThng without having to implement the protacol on the d el. You speci
ThingHTTR, which you trigger using other ThingSpeak apps such as TweetContro
s i TimeCantrol, and
Click New ThingHTTP to create a new HTT? request
IF Notification for Max temprature 2022-09-18
Learn more
Examples
IFTTT Notification for Min temprature 2022-09-18

Eixéva 6.50 H oelido dnuiovpyioc Thing HTTP.

Apps / ThingHTTP | IFTTT Notification for Fire | Edit

Name IFTTT Notification for Fire

API Key JRDC2YLNSW3QR2BZ

URL https://maker.ifttt.com/trigger/Warning%20Fire%20Risc/with/

HTTP Auth
Username

HTTP Auth
Password

Method GET -

Eixéva 6.51 H arapoitytes poOuiong tov Thing HTTP.

"Yotepa amd v dnuovpyia tov ThingHT TP wwépe oto menu emdéyovpe to Apps Kot oty

ovveyeia To React.

m ThlngSpeak ™ Channels ~ Apps = Devices=  Support-

All Apps
Apps | ThingHTTP | IFTTT Motification fol  MATLAB Analysis
MATLAB Visualizations
Flugins
ThingTwest

TimeControl

Narme: IFTTT Motificatic
APl Kyt JRDC2YLNSWIQR TalKBack
| ThinghTTP
——
URL: https://maker.ifttt.com/trigger/Warning®:20Fire%

20Rise/with/key/iFAnDITHErNfwh2 DEDWzIKI IR
1p_05wilN1jjokZmH

HTTP Auth Username:
HTTP Auth Password:

Method: GET

Eixéva 6.52 Emidoyn tov React amé ro menu ThingSpeak
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‘Eneita emAéyovrag to New React ko copumAnpovovtog to React Name pe éva évopa, 1o

Condition Type o Numeric, oto Condition to if channel ce Arduino sensor data ov givou 1

eMALOYN TOV KovaAlov Tov Oa avtiel ta dedopéva, to field oe 7 (Mg-07 Gas Sensor) kot is

greater than 50 mov &ivau edv oto kKavait o dedopéva amod to field Eemepdoet kdmolo otryun

70 50 to1E T youve oto Action mov givan thingHTTP mov givon to IFTTT notification for fire

Kot tOte otédveton To email.

CJThingSpeak™ channels~  apps -

Apps | React

Name

Created

& Warning Max Temprature 2022-09-18

& Warning Min Temprature 2022-09-18

Devices = Support-

Last Ran

2022-09-18 6:31 pm

2022-09-18 6:28 pm

Commercial Use How to Buy O

Help

feact works with ThingHTTP, ThingTweet, and MATLAB Analysis apps to perform

on. For example, you can have a

=t a ThingSpeak channel. When your

prasiticn is within a certain distance of your hause, have ThingHTTP turn an yaur living

room lights

To create a new reaction, click New React.

Examples
Act On Your Data

Eixovo 6.53 Emidoyn too New React.

Apps | React /| Warningfire |/ Edit
React Name Warning fire
Condition Type Numeric "
Test Frequency On Data Insertion v
Condition If channel
—
Arduino Sensor Data (1628938) v
field
7 (MQ-T Gas Sensor) v
is greater than ~
50
Action ThingHTTP v
then perform ThingHTTP
IFTTT Notification for Fire ~
Options @ Run action only the first time the condition is met

O Run action each time condition is met

Eixéva 6.54 H omopoityteg pofuioeis oto React wore va otalbel ro email.
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Webhooks via IFTTT action@ifttt.coms

. Tpog Eyw ¥

A Ayyhka v

What: Warning Fire Risc

> EMnuika =

MeTadpacn pnvipatog

When: September 18, 2022 at 10:37PM
Status: H mogdTnTa d10ge1diou Tou avBpaka eival TTavw ammo 50%.

&Y Manage

Unsubscribe from these notifications or sign in to manage your Email service.

Eixéva 6.55 To email wov otdAOnke.

Q

All (3 of 5) Published Archive

Av 10 B10&€EiBIO TOU
dvepaka gival TTavw
ammo 50% 161E va
oT1aABei To Event
"Warning Fire
Risc",010 email

arduinoprojectnekt@
gmail.com

by arduinoprojectnekt

Connected

My Applets

Av n Beppokpacia
TOoU DEpHOKNTTiOU
gival xapnAn va
oTaABei TO
event"WarningMinTe
mpEmail”, email at
arduinoprojectnekt@
gmail.com

by arduinoprojectnekt

Connected

Me 1oV id10 Tpomo Eyvav kot o dAla dvo Applets, ThingHTTP kot ta React app.

Get Pro to get 20 Applets

Av n Beppokpacia
oTO OEpHOKNTTiOU
gival upnAnf va
oTaABei TO
event:"WarningMaxT
empEmail” o1o email
arduinoprojectnekt@
gmail.com

by arduinoprojectnekt

Connected

Eixova 6.56 Ta tpio. Applets oo onuuovpynOnkay oto IFTTT.
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Apps | ThingHTTP

New ThingHTTP

Name
IFTTT Notification for Max temprature

View | Edit

IFTTT Notification for Min temprature

View | Edit

IFTTT Motification for Fire

View | Edit

0

Created

2022-09-18

2022-09-18

2022-09-18

Eixova 6.57 Ta tpia ThingHTTP zov dnuuovpynbnkav oto ThingSpeak.

Apps | React

Name Created

4

Warning Max Temprature 2022-09-18

WView | Edit

Warning Min Temprature 2022-09-18

Wiew | Edit

Warning fire 2022-09-18

Wiew | Edit

i

Last Ran

2022-09-18 6:31 pm

2022-09-19 9:02 pm

2022-09-19 5:089 pm

Eixova 6.58 Ta tpia React wov onuuovpynbnkav oto ThingSpeak.
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6.9.3 Ontikomoinom dedopévov pécm tov ThingSpeak

['o v onttikomoinom TV ypapik®v Tapactdcemy oto ThingSpeak to povo mov ypetdletan
givar  emroyn tov Add Visualization otv koptélo Public View kot ev cuvéyewon va

emAé€ovpe ta Field mov ypetaletar va tpocbicouyle.

ThingSpeak™

nels ~ Apps ~ Devices~ Support~ Commercial Use How to Buy

Arduino Sensor Data

Channel ID: 1628938 Arduino Sensors (DHT11, Soil Hygrometer, 2 LDR,
Author: mwa0000022454647 HC-SR04 Ultrasonic and Mg-07) send this data to
Access: Public thingspeak and later to my web site.

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Add Visualizations Add Widgets “ Export recent data MATLAB Analysis MATLAB Visual

Channel Stats

Created:  §menths.aga
Last entry:
Entries: 291

Eixéva 6.59 TIpooOikn twv Public ypapikav oo ThingSpeak.

|:|Thingspeak“ Channels»  Apps~  Devices~  Support+

Use How to Buy

Apps / MATLAB Visualizations /| New Help
Templates: Templates:
Use MATLAB Visualization templates to get started with interactive line plots. You can
© Custom (no starter code) pan and resize ThingSpeak MATLAB plots. You can also hover over data points to get

mare information.

O Create afilled area 2-D plot
O Create a 2-D line plot Examples

To start visualizing your data using MATLAB select an example and click Create.

O Create 2-D line plots with y-axes on both left and right side
o Use Histogram to Understand Variation in Data for temperature values read
O Create a correlated data plot o P
from a public channel. This example reads 10 hours of temperature data and
O Create a discrete sequence data plot shows the variation in a histogram.
Visualize Directional Data with Compass Plot and plot data based on the

. . result of a calculation involving two or more fields. This example reads wind
Examples: Sample code to visualize data speed and wind direction from a public channel and calculates and displays the

wind velocity in a compass plot.

Use Area Plot to Compare Traffic Data Sets for east and westbound traffic.
O i 70 direct ! This example reads 33 hours of traffic data fram a public channel and displays
' averaged data for each hour.

O Use area plot to compare traffic data sets Compare Temperature Data from Three Different Days in a line plot. This
@] Compare temperature data from three different days ::2:\’2[&- reads three 24 hour segments of temperature data from a public

O Plot temperature and wind speed on two Tifferent y-axes Plot Temperature and Wind Speed on Two Different Axes to simultaneously
view two different variables. This example reads temperature and wind speed
data from a public channel and creates a plot with multiple y-axes.

Visualize Correlation Between Temperature and Humidity in a scatter plot

Create using measurements from a public channel.

New to MATLAB?

® Use a histogram to understand variation in data

O Visualize correlation between temperature and humidity

Eicova 6.60 Zayuiotomo ypagikng nopdoroons uéow avaloons MATLAB.
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Evo vy v epedvion tov ypoeikov

e Use a histogram to understand variation in data
e Compare temperature data from three different days

e Visualize correlation between temperature and humidity

Xpealetan va emié&ovpe oto Public view to MATLAB Visualizations mov gpeavietot
otV Ewova 6.59. 'Enerta emAéyovpe omotadnmote amd e TA0YEC TOL eppavifoviot

otV Ewova 6.60 kat axorovBodpe v dadikacio mov akoAlovoel.

o v gpedvion tov Visualize correlation between temperature and humidity mov
OTTIKOTIOW) TNV GY€om Hetalh g Beprokpaciog Kot VYPAGINS YPTCILOTOLDVTOG TO
ddypoppa SCATTER ypeialeton va to emhé€ovpe and 1o MATLAB Visualizations
(Ewcdva 6.60) xar votépa oto MATLAB Code (Ewkova 6.61) va e16Gyovpe T0 KOSIKO 1oV

0KOAOVOEL.

% Read temperature and humidity from a ThingSpeak channel and visualize
he
relationship between them using the SCATTER plot

o

oe

o

Channel 1628938 contains data from Greenhouse in Nafpaktos Greece.
The data is collected once every minute.

% Field 2 contains the humidity data and field 1 contains temperature
data.

o\°

o)

% Channel ID to read data from
readChannelID = ;

% Temperature Field ID
TemperatureFieldID = 1;

% Humidity Field ID

HumidityFieldID = 2;

oe

Channel Read API Key

If your channel is private, then enter the read API
Key between the '' below:

readAPIKey = '0J7LVWUMOSOJ88JS";

oe

o\°

[

% Read Temperature and Humidity Data.

data = thingSpeakRead(readChannellID, 'Fields', [TemperatureFieldID
HumidityFieldID],

'NumPoints', ;e

'ReadKey',readAPIKey) ;

temperatureData = data(:,1);

% Read Humidity Data

humidityData = data(:,2);

% Visualize the data

scatter (temperatureData,humidityData) ;
xlabel ('Temperature') ;
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ylabel ('Humidity") ;

|:| ThingSpeak” Channels ~  Apps~  Devices~  Support~

Apps /| MATLAB Visualizations |/ Visualize correlation between temperature and humidity 5 / Edit

Name

Visualize correlation between temperature and humidity 5

MATLAB Code

1 % Read temperature and humidity from a ThingSpeak channel and visualize the
2 % relationship between them using the SCATTER plot

4 % Channel 1628938 contains data from Greenhouse in Nafpaktos Greece.
5 % The data is collected once every minute.

6 % Field 2 contains the humidity data and field 1 contains temperature data.
7

8 % Channel ID to read data from

9 readChannelID = 1628938;

10 % Temperature Field ID

11 TemperatureFieldID = 1;

12| % Humidity Field ID

13 HumidityFieldID = 2;

e

15 % Channel Read API Key

16 % Tf your channel is private, then enter the read APT

17| % Key between the *' below:

18 readAPIKey = '8J7LVWUMQS0188]5";

i)
2| % Read Temperature and Humidity Data.

21 data = thingSpeakRead(readChannellD, Fields',[TemperatureFieldID HumidityFieldID], ...
22 ‘NumPoints',300, ...

23 ‘Readkey’,readAPIKey);

[2a
25 temperatureData = data(:,1);
26

27 % Read Humidity Data

25 humidityData = data(:,2);

[29

38| % Visualize the data

51 scatter(temperatureData,humidityData);
32 xlabel( ' Temperature');

53 ylabel('Humidity');

54

=

Eixéva 6.61 Eioaywyn koowa Visualize correlation between temperature and humidity ozo
MATLAB Code.

To amotéleopo Tov K®dKa givar 1 mopakato ypaeiky (Ewova 6.62).

Visualize correlation between temper... (£ e I S

42 r o] (IR

4157

SRR e e s

I
—

Humidity
=
o
w

(SRR R SR G S e

I
o

w
©
wn

30
235 24 24.5 25 255

Temperature

Eixévo, 6.62 H éCodoc tov kamoiko Visualize correlation between temperature and humidity

Ta v epedvion tov Use a histogram to understand variation in data mov onticomom tig

dwkvpdvoelg g Beppokpaciag yo Tig tedevtaieg 10 dpeg and Eva kavai ThingSpeak

ypnopomrormvtog t Asttovpyioc MATLAB HISTOGRAM ypetdleton va to emdéEovpe omd
10 MATLAB Visualizations (Ewéva 6.60) kot votépa 6to MATLAB Code (Ewcova 6.61)

VoL EI6AYOVLLE TO KMOKO TOV 0KOAOVOEL.
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o\°

Read temperature for the last 10 hours from a ThingSpeak channel and
visualize temperature variations using the MATLAB HISTOGRAM function.

o\

o\

Channel 1628938 contains data from Greenhouse in Nafpaktos Greece.
The data is collected once every minute.
Field 1 contains temperature data.

o\

o\

% Channel ID to read data from
readChannelID = 1628938;

% Temperature Field ID
TemperatureFieldID = 1;

% Channel Read API Key
% Enter the read API key between the '' below:
readAPIKey = '0J7LVWUMQOSOJ88JS"';

% Get temperature data from field 1 for the last 10 hours = 10 x 60 min

tempF = thingSpeakRead(readChannellID, 'Fields',TemperatureFieldID, ...
'NumMinutes',10*%¥60, 'ReadKey',readAPIKey)

histogram(tempF) ;

xlabel ('Temperature (°C)");

ylabel ('Number of Measurements\newline for Each Temperature');
title('Histogram of Temperature Variation');

To amotélespo Tov kK®dKa givar 1 wapakatm ypaeikn (Ewova 6.63).

o Histogram of Temperature Variation
T T T T

&0

50

IS
=

MNamger of Measuremeants
for Each Temperature

w

]

24 242 244 246 24.8 5 252
Temperaturs (°C)

Ewcovo 6.63 Aioxduaven e Gepuorpooiag yio tig televraies 10 wpeg.
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"o v gpedvion tov Compare temperature data from three different days nov ontikomom
Ta. dedopéva Bepprokpaciog and Eva kovai ThingSpeak yio tpeig Eeywprotés nuépeg oe €val
uévo ddypappa ypnoiponowwvrog t cvvdptnon PLOT ypeidletor va to emAéovpe and
10 MATLAB Visualizations (Ewcova 6.60) kot votépa oto MATLAB Code (Ewkova 6.61)

VO ELGAYOVUE TO KMOOTKO TOL OKOAOLOEL.

o\

Read temperature data from a ThingSpeak channel for three seperate days
and visualize the data in a single plot using the PLOT function.

o

o\

Channel 1628938 contains data from Greenhouse in Nafpaktos Greece.
The data is collected once every minute.
Field 1 contains temperature data.

o\

o\

o)

% Channel ID to read data from

readChannelID = 1628938;

% Temperature Field ID

myFieldID = 1;

% One day date range

oneDay = [datetime('yesterday') datetime('today')];

% Channel Read API Key

% Enter the read API key between the '' below:

readAPIKey = '0J7LVWUMOSOJ88JS' ;

% Read Temperature Data.

temperatureDayl = thingSpeakRead(readChannellID, 'Fields',myFieldID,
'dateRange', oneDay,

'ReadKey',readAPIKey) ;

temperatureDay?2 = thingSpeakRead(readChannellD, 'Fields',myFieldID,
'dateRange',oneDay-

days (1), 'ReadKey',readAPIKey) ;

temperatureDay3 = thingSpeakRead(readChannellID, 'Fields',myFieldID,
'dateRange', oneDay-

days(?2), 'ReadKey',readAPIKey) ;

% Create array of durations

myTimesl = minutes(l:length(temperatureDayl)) ;
myTimes2 = minutes(l:length(temperatureDay?2));
myTimes3 = minutes(l:length (temperatureDay3)) ;
% Visualize the data

plot (myTimesl, temperatureDayl, myTimes2,temperatureDay2, myTimes3,
temperatureDay3) ;
legend({'Dayl','Day2','Day3'});

xlabel ('Minutes'");

ylabel ('Temperature F');

title('3-Day Temperature Comparison');

To amotélecspo Tov KdOSKa givar ) TapakdTom ypaeikn (Ewova 6.64).
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3-Day Temperature Comparison

30 T

5

Temperature F

Dayl
Day2

0 100 200

300 400

500 500 700 800
Minutes

Ewxova 6.64 H Ocpuorpaaio. yio. tpeig Eeywplotés NUEPES o€ EVaL. YpopnuoL.

[Mo v TpocHNKN TV YPAPIKOV GTNV 16TOGEAIDN ¥PELALETAL VO TATHGOVUE TO KUKAWUEVO

Kovuni. Yotépa va yivel avitypdeel Tov k®owo mov epgaviletor 6to mapabupo Kot vo o

€16GYOVLE OTOV KMOKO TNG 10TOGEMONG.

1D: 1628938
nwa0000022454647
'ublic

View Public View Ch

ield 1 Chart IFrame

<iframe width="45@" height="260" style="border: 1px solid #cccccc;™ src="htty

4

3

d Visualizations “ 2 Add Widgets ” B Export recent data MATLAB

inel Stats

4.menths.age
v: adav.age
191

Field 1 Chart

-
Temperature Humidity
50 100
© 25 e | B e e —
0 o
19. Sep 08:00 16:00 20. Sep 19. Sep 08:00
Time Time

ThingSpeak.com

Eixova 6.65 IpoaOikn ypapixov aro to ThingSpeak otnv iotooelida.

[Mapakdtom axolovbei o kddKag graph.html yio v eppavicel OA®V TV YpOEIK®OV 0o TO

ThingSpeak otv 1ot00eAida.
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<!DOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta http-equiv="X-UA-Compatible" content="IE=edge">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>ThingSpeak Graph Plot</title>

<link rel="stylesheet" href="../../stylepage/style3.css">
</head>

<body>

<hl>Smart Green House</hl>

<!-- Anutoupylo menu -->
<div class="menu-bar">
<ul>

<li class="active"><a href="http://192.168.1.12/db_allSensor/"><i
class="fa-solid fa-house-blank"></i>HOME</a></1li>

<1i> <a href="http://192.168.1.8/"><i class="fa-solid fa-house-
blank"></i>Dashboard </a></1li>

<1li> <a href="../../menu/dbtable/display.php"><i class="fa-solid fa-
house-blank"></i>Data sensor table</a></li>

<li> <a href="https://localhost/db_allsensor/menu/dbgauge/gauge.html"><i
class="fa-solid fa-house-blank"></i>Gauge Visualization</a></1li>

<1li>

<a href="#">Graph</a>
<DIv class="sub menu-1">
<ul> -

<li><a href="../../menu/dbgraph/graph.php">Temprature</a></11i>
<li><a href="../../menu/dbgraph/humgraph.php">Humidity</a></11i>
<li><a href="../../menu/dbgraph/outldr.php">Ldr out</a></1li>
<li><a href="../../menu/dbgraph/tankgraph.php">Level Tank</a></li>
<li><a href="../../menu/dbgraph/soilhygrograph.php">Soil Hugro</a></li>
<li><a href="../../menu/dbgraph/inldrgraph.php">Ldr IN</a></li>
<li><a href="../../menu/dbgraph/gas.php">Gas</a></1i>

</ul>

</DIv>

</1li>

<li>

<a href="#">ThingSpeak</a>
<div class="sub_menu-1">

<ul>

<li><a href="../../menu/thingspeak/graph.html">Graph</a></1i>
<li><a href="../../menu/thingspeak/NumericDisplay.html">Numeric
Display</a></1i>

</ul>

</div>

</1i>

</ul>

</div>

<!-- Epodvion 1tev ypoelrdv péow tou ThingSpeak otnv totooceAido—-->
<!-- temperature -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/charts/1?bgcolor=%23ffffff&c
o0lor=%23228B22&dynamic=true&max=50&min=0&results=60&title=Temperature&typ
e=spline&xaxis=Time&yaxis=%C2%B0C&yaxismax=50&yaxismin=0"></iframe>
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<!-- Humidity -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/charts/2?bgcolor=%23FFFF&col
or=%23228B22&dynamic=true&max=100&min=0&results=60&title=Humidity&type=sp
line&xaxis=Time&yaxis=%25&yaxismax=100&yaxismin=0"></iframe>

<!-- Soil Hygrometer -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/charts/3?bgcolor=%23ffffffé&c
0lor=%23228B22&dynamic=true&max=100&min=0&results=60&title=SoilHygrometer
&type=spline&xaxis=Time&yaxis=%25&yaxismax=100&yaxismin=0"></iframe>

<!-- LDR Sensor IN -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/charts/4?bgcolor=%23ffffffé&c
0lor=%23008000&dynamic=true&max=100&min=0&results=60&title=LDR+Sensor+IN&
type=lineé&xaxis=Time&yaxis=%25&yaxismax=100&yaxismin=0"></iframe>

<!-- LDR Sensor Out -->

<iframe width="500" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/charts/5?bgcolor=%23ffffff&c
0lor=%23008000&dynamic=true&max=100&min=0&results=60&title=LDR+Sensor+Out
&type=spline&xaxis=Time&yaxis=%25&yaxismax=100&yaxismin=0"></iframe>

<!-- Water Level -->

<iframe width="500" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/charts/6?bgcolor=%23ffffff&c
0lor=%23228B22&dynamic=true&max=100&min=0&results=60&title=Water+Level&ty
pe=spline&xaxis=Time&yaxis=%25&yaxismax=100&yaxismin=0"></iframe>

<!-- Mg-07 Gas Sensor -->

<iframe width="500" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/charts/7?bgcolor=%23ffffff&c
0lor=%23008000&dynamic=true&max=100&min=0&results=60&title=Mg-
07+Gas+Sensor&type=spline&xaxis=Time&yaxis=%25&yaxismax=100&yaxismin=0">
</iframe>

<!-- Visualize correlation between temperature and humidity-->
<iframe width="500" height="300" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/apps/matlab visualizations/478119"></iframe>

<!-- Use a histogram to understand variation in data-->
<iframe width="500" height="300" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/apps/matlab visualizations/478116"></iframe>

<!-- Compare temperature data from three different days-->
<iframe width="500" height="300" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/apps/matlab_visualizations/478123"></iframe>

<p></p>

<!-- URL via tnv gpeoviocel TV ypaelxkdVv otnv LotoceAlda ThingSpeak -->
<hl><a
href="https://thingspeak.com/channels/1628938">MyThinkSpeak</a></h1>

</body>
</html>

To amotéleopo Tov kmdwka poli pe v ypnomn tov apyeiov style3d.css (Eucovo 6.66).
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SMART GREEN HOUSE
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Eixova 6.66 Eupadvion ypapikav ard to ThingSpeak.

"Emterta yio tnv ontikonoinom tov 0e00UEVOV HEGH TOV LETPNTAOV 0ALY KOl 6TADEPDOV TIUDV

ypelaotnke vo emheyei o Add Widgets (Ewcova 6.67).

|.:|ThingSpeak“‘ Channels -  Apps~  Devices~  Support~

Commercial Use How to Buy

.
Arduino Sensor Data

Channel ID: 1628938 Arduino Sensors (DHT11, Seil Hygrometer, 2 LDR,

Author: mwa0000022454647 HC-SR04 Ultrasonic and Mq-07) send this data to

Access: Public thingspeak and later to my web site.

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

B Add Visualizations “’ Wﬁ Export recent data MATLAB Analysis MATLAB Visualization

Channel Stats

Created: §menths.aga
Lastentry: less than.ami
Entries: 101

Eixéva 6.67 Ztryuiotomo 006vie oo paiveror 1 emiloyy Add Widgets.

Emiléyovtar to. Widgets mov Oa ypnotporomboiv (Eucova 6.68).
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Click on a widget to add it to the Channel

Eixova 6.68 Zriyuiotomo 00ovie mov paivovrar o emiroyéc twv Widgets mov mpoopéper o ThingSpeak.

Io v epedvion tov daypaupdtov ThingSpeak otny 16tooeAida pag 6€ LOPEN LETPNTOV,
aAAG Kol otobepdv Tin®V, ypetdletar va ypnoomombel o kddwag NumericDisplay.html

OV OKOAOVOEL.

<!DOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta http-equiv="X-UA-Compatible" content="IE=edge">

<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>ThingSpeak Graph Plot</title>

<link rel="stylesheet" href="../../stylepage/style3.css">
</head>

<body>

<hl>Smart Green House</hl>

<!-- Anutoupyla menu -->

<div class="menu-bar">

<ul>

<li class="active"><a href="http://192.168.1.12/db_allSensor/"><i
class="fa-solid fa-house-blank"></i>HOME</a></1li>

<li> <a href="http://192.168.1.7/"><i class="fa-solid fa-house-
blank"></i>Dashboard </a></1i>

<li> <a href="../../menu/dbtable/display.php"><i class="fa-solid fa-
house-blank"></i>Data sensor table</a></1li>

<1li> <a href="https://localhost/db_allsensor/menu/dbgauge/gauge.html"><i
class="fa-solid fa-house-blank"></i>Gauge Visualization</a></1li>
<li>

<a href="#">Graph</a>

<DIv class="sub_menu-1">

<ul>

<li><a href="../../menu/dbgraph/graph.php">Temprature</a></1i>

<li><a href="../../menu/dbgraph/humgraph.php">Humidity</a></11i>

<li><a href="../../menu/dbgraph/outldr.php">Ldr out</a></1li>

<li><a href="../../menu/dbgraph/tankgraph.php">Level Tank</a></li>
<li><a href="../../menu/dbgraph/soilhygrograph.php">Soil Hugro</a></li>
<li><a href="../../menu/dbgraph/inldrgraph.php">Ldr IN</a></1li>

<li><a href="../../menu/dbgraph/gas.php">Gas</a></11i>

</ul>

</DIv>

</1li>
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<li>
<a href="#">ThingSpeak</a>
<div class="sub_menu-1">

<ul>

<li><a href="../../menu/thingspeak/graph.html">Graph</a></1i>
<li><a href="../../menu/thingspeak/NumericDisplay.html">Numeric
Display</a></1i>

</ul>

</div>

</1li>

</ul>

</div>

<!-- Eupo&vion twv Widgets ThingSpeak otnv LoTtoceAlda —-->

<!-- temperature -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/widgets/512557"></iframe>
<!-- Humidity -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/widgets/430274"></iframe>
<!-- SoilHygrometer -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/widgets/430275"></iframe>
<!-- LDR Sensor IN -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/widgets/430276"></iframe>
<!-- LDR Sensor Out —-->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/widgets/430277"></iframe>
<!-- Water Level -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/widgets/430278"></iframe>
<!-- Mg-07 Gas Sensor -->

<iframe width="450" height="260" style="border: 1lpx solid #cccccc;"
src="https://thingspeak.com/channels/1628938/widgets/430279"></iframe>
<p></p>

<!-- URL via tnv gpeovicel TV ypaelkOdVv otnv LotoceAlda ThingSpeak -->
<hl><a
href="https://thingspeak.com/channels/1628938">MyThinkSpeak</a></hl>
</body>

</html>

To amotéleopa tov kdduca NumericDisplay.html pali pe v xpnon tov apyeiov style3.css

(Eucéva 6.69).
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SMART GREEN HOUSE
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Eixova 6.69 2tabcpéc tiués oro ThingSpeak ornv Iotooelida.
6.10 'Eleyyog cvokevdv 6600V

YtV otocelida, edv Tape oto menu control device, éyovpe v dvvatdtnTa va opicovue
s Ba Aertovpyel 1o cuotnpa. No 1o opicovpe mg Auto, dniadr| va Aettovpyet [e Ta GEvapLa
OLTOMOTIGHOV, M VO Agrtovpyel ¢ manual 7OV UTOPOVUE VO, EVEPYOTOMGOVLUE TOV
aveHLOTHPO Yo peimon g Bepprokpaciag, Tov avepuotipo E0EPIGUOD Kol TIG VITOAOUTEG

oLOKEVEG Opdong mov givar cuVdEUEVEG Kot 6To Xbee kat oto Arduino.

AxolovOei 0 kddwkag Arduino yio Tov EAEYY0 TOV GLOKEVDOV

void control NETarea loop () {
// Create a client connection
EthernetClient client = server.available()
if(client) {
Serial.println(F("new client"));
boolean currentLineIsBlank = true;
String postText=""; //for switch
// an http request ends with a blank line
while (client.connected()) {
if(client.available()) {
char ¢ = client.read();

- //read char by char HTTP request
if (postText.length() < 10) {
//store characters to string
postText += c;
Serial.print(c);

HTTP req += c;
if(c == '"\n' && currentLineIsBlank) {
if (HTTP req.indexOf("read") > -1){ //AJAX request for DHTI1
values
AJAX request(client);
}else{
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HTML webpage () ;
client.println (webPage) ;

}
Serial.print (HTTP_ req);
HITP req = ""; //reset HTTP request string
break;

}

if(c == '\n') currentLineIsBlank = true;

else if(c '= '"\r') currentLineIsBlank = false;

}
}
//controls the Arduino if you press the buttons
/)= swl--auto/manual----——--—-—-----"-"-——————————————

if (postText.indexOf("2onl") >0){ //auto
digitalWrite (Mode, LOW) ;
Val Set Mode= true;

}

if (postText.indexOf ("?0ffl") >0){ //manual
digitalWrite (Mode, HIGH) ;
Val Set Mode= false;

if (postText.indexOf ("?on2") >0) {
digitalWrite(MOS AirRecyclingFan, LOW) ;
digitalWrite (MOS CoolingFan, LOW) ;
Val Fans= true;

}

if (postText.indexOf("?0ff2") >0){
digitalWrite(MOS AirRecyclingFan, HIGH) ;
digitalWrite(MOS CoolingFan, HIGH) ;
Val Fans= false;

[/ =mmm e ——— sw3-Watering plants valve and pump 1

if (postText.indexOf ("?on3") >0){
digitalWrite (RELAY Pumpl, LOW) ;
digitalWrite (RELAY ValveWater, LOW);
digitalWrite (LED Pump2, LOW) ;
Val Watering= true;

}

if (postText.indexOf ("?0ff3") >0) {
digitalWrite (RELAY Pumpl, HIGH);
digitalWrite (RELAY ValveWater, HIGH);
digitalWrite(LED Pump2, HIGH);
Val Watering= false;

[/ =mm e — = swld--Light-—-========"="""""-"-"-"-----—-————
if (postText.indexOf ("2on4d") >0){
digitalWrite (MOS RgbLeds, LOW) ;
digitalWrite (RELAY HeatingLight, LOW);
Val Light= true;
}
if (postText.indexOf ("?0ffd") >0){
digitalWrite (MOS RgbLeds, HIGH);
digitalWrite (RELAY HeatingLight, HIGH);
Val Light= false;
}
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if (postText.indexOf ("?on5") >0) {
setRem LED RED Org ALERT DIO4(0x4);
Val Alert= true;

}

if (postText.indexOf ("?0ff5") >0) {
setRem LED RED Org ALERT DIO4(0x5);
Val Alert= false;

}

//****************************************

if (Val Set Mode== false){ //manual
System Light Loop();
System SunsHade Loop() ;
System Water Loop() ;
System Temprature Loop();
System ForggerSpray Loop();
System Alert Loop();
System AirRecycling Loop() ;
}else{ //auto
style controll loop(client);

}

style controllMode (client);
delay (10);
client.stop(); //sever client connection with server
}
}

//**********************Start***switch

void style controllMode (EthernetClient cl){
Serial.print("Auto");
if (val Set Mode) {
cl.println("<a class=""status2"" href=\"./?0ffl1\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/offl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}else({
cl.println("<a class=""status2"" href=\"./?0onl\"><img
src=""http://192.168.1.12/db _allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}
}

void style controll loop(EthernetClient cl){
Serial.print("Manual');
if (val Fans) {
cl.println("<a class=""status3"" href=\"./?0ff2\"><img
src=""http://192.168.1.12/db _allSensor/stylepage/Photos/offl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
lelse{
cl.println("<a class=""status3"" href=\"./?0n2\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}
if (Val Watering){
cl.println("<a class=""status4"" href=\"./?20ff3\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/offl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}else({
cl.println("<a class=""status4"" href=\"./?0on3\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
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}
if (val Light){
cl.println("<a class=""status5"" href=\"./?0ff4\"><img
src=""http://192.168.1.12/db allSensor/stylepage/Photos/offl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}else({
cl.println("<a class=""status5"" href=\"./?0on4\"><img
src=""http://192.168.1.12/db _allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}
if (val Alert){
cl.println("<a class=""status6"" href=\"./?0ff5\"><img
src=""http://192.168.1.12/db allSensor/stylepage/Photos/offl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}else({
cl.println("<a class=""status6"" href=\"./?0on5\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}
}

void AJAX request (EthernetClient client) {
client.print("Online™) ;

}

void HTML webpage () {

//HTTP response header

webPage = "HTTP/1.1 200 OK\n\rContent-Type:
text/html\n\r\n\r";//versions protocol->HTTP/1.1 or HTTP/2

//webpage - HTML + JavaScript with AJAX calls
webPage += R"***(
<!DOCTYPE html>
<html lang="el">
<head>
<TITLE>Control area</TITLE>
<link rel='stylesheet' tye='text/css'
href='http://192.168.1.12/db _allSensor/stylepage/StyleArduino.css'/>
</head>
<html>
<body>
<H1>Control area</H1>
<div class=""menu-bar"">

<ul>

<li class="active"><a
href="'https://192.168.1.12/db_allsensor/index.html'><i class="fa-solid
fa-house-blank"></i>HOME</a></1li>
</UL>
</DIV>

<div class="table-box">
<div class="table-head">

<div class="table-cell first-cell">
<p>Devices</p>
</div>

<div class="table-cell last-cell">
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<p>Switch</p>
</div>

</div>
<div class="table-row">

<span style="color:rgb (196, 3, 3)" id="IdVals">N/A</span>

</div>

<div class="table-row">
<p>Auto </p>
</div>

<div class="table-row">
<p>Fans</p>
</div>

<div class="table-row">
<p>Watering plants</p>
</div>

<div class="table-row">
<p>Lights</p>
</div>

<div class="table-row">
<p>Xbee Device</p>
</div>
</div>

<script>
setInterval (
function () {
getIdvals() ;
}, 2000
)7

function getIdvVals () {
var Request = new XMLHttpRequest()
Request.onreadystatechange = function () {
if (this.readyState == 4 && this.status == 200) {
document.getElementById("IdVals") .innerHTML =
this.responseText;
}
}i
Request.open ("GET", "read", true);
Request.send() ;

}
</script>

</body>
</html>

)***";

}

////*k*k*k*k*k*k*k***************End***switch

To amotéheso TOL KOJKA.
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CONTROL AREA

Devices Switch

Online

e ©

Fans
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Watering plants ‘
Xbee Divice ‘

Ecova 6.70 Aneicovion e evepyomoinong oe ovtouaty emAoN.

CONTROL AREA

Devices Switch

Online

Auto

Fans

Light

Xbee Divice

Watering plants ‘

Eixova 6.71 Areiovion oe yepoxivity emidoyn oia ta SWitch kieiord.
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7 Zoumepdopoto, Kot TPOTAGELS TEPULTEP® OVATTVENG
7.1 XoumepAcOTO KOl OVOKEPOANLDGEL

Ye autnVv TV oOmAmuatikn epyacio €ywve vAomoinomn evog 10T Oeppoknmiov mov €xel wg
oKOTO TOV EAEYYO KOl TNV TOPOKOAOVONGCT TOV KAUOTIKOV GUVONK®OV ylo TV KOADTEPT
duvatn) avATTLEN TOV ELTOV OAAG Kol TV €E0IKOVOUNOT] TOV TOP®V Kol gvépyelag. To
Oepuoxnmio to omoio vAomomOnke ekTeAEl O14POPA GEVAPLO OWTOUATICHOD KOl EYXEL TNV

dVVOTOTNTO ATOUAKPVGUEVOL EAEYYOV KOl TOPOKOAOVONONG UECH TNG 10TOGEMOOS TOV
onpovpynOnke.

Y& outy TV OMAMUATIKY gpyooio ypnowomomdnke m v 7wAateopupe  Arduino,
ONpovpyNOnKay GEVAPLO CVTOUATICLOV, £ytve eEopoimaon pe T Agttovpyia Tov Internet ko
mv acvpuatn emkowvovia Zighee. Eniong, ypnowonomdnke n mhateoppo XCTU kot yia
tov mpoypappotiopnd tov Xbee. ‘Eywve ypnon ¢ mhatedpuag IoT ThingSpeak, ¢
mhateoppog Ifttt ko tov mpoypaupatog Fritzing. Télog, dnuovpyndnke Pdon dedouévov
puéow ™ MySQL kot 1otooeridag pe tig dabéoyleg yhwooeg mpoypappotiopod (Html,
php,Css, JS,C++).

7.2 Tlpotdoelc mepartép® aVATTLENG

21 mopanave epyacio vTdpyovyv ToALY TePBmpPla avafadong ta omoia avaioyo pe TNV
eavtocio Tov kabévo dev Exouvv Opla, TOPOKATEO ava@EPOVTOL HEPIKEG 10€eq. Mia
avapaduon mov pmopei va yiver givor M mpocOnkn mepiocotepwv Xbee dote vo yivetat
KOAVTEPT EPappOYN ToL TpToKOAAOL Zighee. Exiong, Ba pmopovoe va cuvdedei évo Xbee
LLE TOV DIOAOYIGTY] Y10 EUPAVIOT TNG GEPLaKNG 000vNg Tov Arduino acvpuato oALd Kot vo

elva duvatog 0 EAEYYOG Kot 1| TapokoAoVON o™ amd eKel.

Mia koA 16éa givar To Arduino vo, otélvel ta dedopéva oe évo Raspberry Pi kot avto va
Aertovpyei wg Web Server. Axopo 0o pmopodoav va mpootebodv kot oAAG cevapla
OVTOUATIGHOD EAEYXOL OT®G 0 EAey)0G ToL Ph Tov €3GpOoVG, 0 EAeYYXOC KOL O EUTAOVTIONOGC
oV 0&uydvov. Xvuminpopatikd Oo propovce va ypnoywomombel o cuokevy OTMOS TO
ESP8266 yio va. yivel 60vdeon 610 tomikd dutiko uéom Wi-Fi gite va ypnoiponoiet évo GSM

Shield, ®ote va cuvdebei oto dadiktvo pécw kaptag SIM .

Emunpdobeta, Bo pmopovoe va mpootebel £vag avalvtig EVEPYELNG Y10l TNV TANPT EIKOVA TNG

EVEPYELOG TOV KOTOVOAMVEL TO Beppoknmio. Emiong po kadn 10éa givor 0 Guvovacspog Tov
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aVOAVTY EVEPYELNG UE £VOL POTOROATATKO TAVEL KO [LE HTOTOPIES YioL TNV AP awTovouLial

KoL TOV EAEYYO TNG EVEPYELNG TOV Beproknmiov.

Mo aképo avopdduion mov Ba umopovcoe va yivel givar vo mpooteBovv kot GAAEG
Aertovpyieg TNV 16TOGEADO, OTMG TO VoL 0pifovTal amd ToV ¥PNoTN Ol EMBVUNTEG TILES TOV

UIKPOKAILOTOG, OGS TO Vo Umopel 0 xpnotng vo enesepydleton TIc Ypopikéc.

Téhog, Oa umopovoe va yivetal availvon Twv S1dpopmV TIULMV Tov B GTEAVOLY 01 aleONTPES
®oTe va yivetol TpOPAEYN TOV KALATIKOV 0AALOYDV ALY KOl TOV SIAQOPOV 0.GHEVEIDV TOV
uropei va tpokAnBoHv otnv KaAliépyeta. To avikd BoTav 0 GUVIVAGHOGS LLE TNV UNYOVIK
puaOnon OoTE T0 GVOTNLO VO AELITOVPYEL e BACT TG EVEPYELEG TTOVL £XOVV YiVEL GTO TOPEAOOV
Kot £(ovv AVGN 10 TPOPAN UL AGTE Vo ETAVOVTAL TO TPOPANLLATA TNG KOAAEPYELNG KOl TOV

UIKPOKAILOTOG 710 EDKOAG KO YPY|YOPaL.
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[Tapdptnpuoa

Tehkodg kddwkag Arduino

JFx————— ( Import needed libraries )----- */
#include <SPI.h> // Use the Serial Peripheral Interface

#include <Wire.h> //BLRALOOBNKL TOU E€HOLTIPEMNEL VO EMLKOLVOVE(TE UE OUOKEUECQ

I2C Megaz2560 20 (SDA), 21 (SCL)

#include <LiquidCrystal I2C.h>//Library for LCD

#include <Ethernet.h>//Ethernet Shield Library

#include <DHT.h> //BLRALOBAKN vyl aLlodntfhpa Dhtll

#include <HCSRO04.h> //librari Ultrasonic Sensor HC-SR04
#include <DS3231.h> //library for real time clock Rtc ds3231
//

[r == (Set the Digital pin connected to the sensor )----- */
const int MOS AirRecyclingFan = 2; //Gate mosfet 1 attach to d5 pin
arduino for Air Recycling area greenhouse

const int MOS CoolingFan = 3; //Pc fan for cooling area Gate mosfet
Irf540N 2 attach to d5 pin arduino
int MOS RgbLeds = 5; // Gate Mosfet attach to Rgb Led strip

int RELAY Pumpl = 30;//Relay of real Pump 1 for watering plant
int RELAY HeatingLight = 31;//Relay for heating the area
int RELAY ValveWater = 32; //Relay Electric valve for watering

int LED Pump2 = 45; //led blue pump for filling a tank

#define SEN Dhtll 38 // Digital pin connected to the DHT sensor
#define SEN UltraSonicTrigPin 48 //attach pin D49 Arduino to pin Trig
HC-SR04

#define SEN UltraSonicEchoPin 49 // attach pin D48 Arduino to pin Echo
HC-SR04

int SEN_LdrOut = A9; // Analog pin A9 connected to the LDR Sensor
//

of

of

[*————- ( Declare Variables )----- */

// LCD address and geometry and library initialization

const byte lcdAddr = 0x27; // Address of I2C backpack

const byte lcdCols = 16; // Number of character in a row

const byte lcdRows 2; // Number of lines

LiquidCrystal I2C lcd(lcdAddr, lcdCols, lcdRows);// set the LCD address
to 0x27 for a 16 chars and 2 line display

[r———— ( Declare Variables )---—-- */

// define the Xbee sensor variables for frame

unsigned int analogMSBl = 0; // mio onuavitixkd ynelio bit

unsigned int analogLSBl1 = 0; // Ailydtepo onuaviikd ynelio Bit

unsigned int Val SoilHygro =0;//variable for the soil hygrometer data

unsigned int analogMSB2 = 0;// mio onuoviixkd ynelo bit
unsigned int analogLSB2 = 0;// Aiydtepo onuaviikd ynelo Bit
unsigned int Val InLdr = 0;// variable for the LDR in data

unsigned int analogMSB3 = 0;// mio onuavtixkd yneio bit
unsigned int analogLSB3 = 0;// Alydtepo onuoviixkd yneio Bit
unsigned int Val Mg07Gas = 0;// variable for the Mg-07 data

0;// Temperature variables
0; // Humidity variables

float Val temp
float Val humi
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int Val OutLdr = 0;// variable for the out LDR data

int Val distance=0; // variable for the distance measurement
int Val distancePerCent=0;// variable for the distance per cent
measurement

//Value for swithc buton in web site

int Mode =0;

boolean Val Set Mode = false;

boolean Val Fans = false;

boolean Val Light = false;

boolean Val Watering= false;

boolean Val Alert= false;

[/ =mm e —— Set the preference Constants

int My Val Max temp=30; // Meylotn TLun Oeppoxkpaciag oe Pabupoltc Celsius
int My Val Min temp=27; // EA&xLoTn Tipn Gepuoxpoaciac o Babuovc Celsius

o)

int My Val Max humi=%0; // péyiotn tipn vypacloag %
int My Val Min humi=65; // eA&xiotn tipn vypaclag %

int My Val Max distancePerCent=100; // péyiotn tiun vepolt oto doxelo

int My Val refill distancePerCent=70;

int My Val Min distancePerCent=60; // eA&ylotn Tiun vepoU oto doyelo

int My Val Max OutLdr=90; // péyiotn 1iuf €{0T1epLlXNC @OTELVOTNTAC
int My Val Min OutLdr=50; // eA&yLoTn TLph €EWTEPLKAC QWTELVOTINTAC

int My Val InLdr=60; //Give the desired light value

)

int My Val Max Mg07Gas=70;// péyiotn tiun alodninpa acplod $

//he have WATER Give the desired soil moisture value
int My Val Max SoilHygro=80;

// don’t have WATER Give the desired soil moisture value
int My Val Min SoilHygro=30;

// Rtc ds3231

const int My Val OnHour = 6; //SET Hour TO ON the rgb led
const int My Val OnMin = 01;//SET min TO ON the rgb led

const int My Val OffHour = 21; //SET TIME TO OFF the rgb led
const int My Val OffMin = 01;//SET min TO OFF the rgb led

byte thermometer[8] = {//icon for thermometer
B0010Q,
B01010Q,
B01010Q,
B01110,
B0O1110,
B11111,
B11111,
B01110
};
byte drop[8] = {//icon for water droplet
B0010Q,
B0010Q,
B01010,
B01010,
B10001,
B10001,
B10001,
B0O1110,
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[ F*———— ( Declare objects )----- */

// selected sensor type the DHT 11

#define DHTTYPE DHT11

DHT dht (SEN Dht11l, DHT11);

//initialization class HCSR04 (trig pin , echo pin)
HCSR04 hc(SEN UltraSonicTrigPin, SEN UltraSonicEchoPin);

//RTC
DS3231 rtc(SDA, SCL);
Time t;

//0pLoudbc tng dLeUBuvone MAC tou Arduino Ethernet shield

//Set MAC - IP - Server for ETHERNET SETTINGS

// Must be unique on local network

byte mac[] = { 0xD4, 0x28, 0xB2, OxFr, 0xA0, OxAl };

//Set IP - Server for ETHERNET SETTINGS

//Enter the IP of ethernet shield Must be unique on local network
byte ip[] = {192, 168, 1,100 };

//ELoayoyn tng dleUBuvong IPv4 address tou umoAoyloTtel mou eival o Server

//Enter the IPv4 pc address
byte serv[] = {192, 168, 1, 12} ;

//run cmd-> ipconfig Default Gateway = 192.168.1.1
byte gateway[] = { 192, 168, 1, 1};
byte subnet[] = { 255, 255, 255, 0};

// Initialize Arduino Ethernet Client

EthernetClient client;

EthernetClient cliente; //subnet mask

EthernetServer server (80); //server port
String HTTP req, webPage;

JFr———— ( Declare Variables )----- */

// ThingSpeak Settings

//dLaroptotnc ThingSpeak

char thingSpeakAddress[] = "api.thingspeak.com";
//Write the Write api key

String writeAPIKey = "NENEYSXDOMUBWOEMG";

// Time interval in milliseconds to update ThingSpeak
// (number of seconds * 1000 = interval)

const int updateThingSpeakInterval = 16 * 1000;

// Variable Setup

long lastConnectionTime = 0;
boolean lastConnected = false;
int failedCounter = 0;

void setup() {
//Serial Communication is starting with 9600 of baud rate speed
Serial.begin(9600); //start serial to 9600 baud
dht.begin();// Start the DHT sensor
rtc.begin();// Start Rtc dc331 on Arduino
Wire.begin(); //Start the I2C protocol

//for lcd

lcd.begin (16, 2);//Na fexivicel n 066vn yia 16 OTAAEC KAL 2 YPOUUEC
lcd.init(); // initialize the lcd

lcd.backlight(); //Turns the backlight on

lcd.createChar(l, thermometer); // Anuloupyloa xopaxthpo OepuouéTpou
lcd.createChar (2, drop);:// AnuLoupyla XOPOKTIHPA OTAYOVAC
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lcd.clear(); //KoabaplLoudg oBdvng

// print some text in Serial Monitor
Serial.println(F("DHT11 test!™));
Serial.println(F("Ultrasonic Sensor HC-SR04 Test")); // print some text

in Serial Monitor

//

Serial.println(F("with Arduino UNO R3"));

// print the Ip to Serial monitor

// Serial.print (F("server is at "));

//start the Ethernet connection and the server:

Serial.print ("ETHERNET Server SHIELD Started...\nLocal IP: ");

Serial.println (Ethernet.localIP());
Ethernet.begin(mac, ip);// initialize Ethernet device

// Start Ethernet connection on Arduino for ThingSpeak
startEthernet () ;

//Set the INPUT pin mode

pinMode (SEN_LdrOut, INPUT);

pinMode (SEN_Dhtll, INPUT) ;

// Sets the echoPin as an INPUT
pinMode (SEN _UltraSonicEchoPin, INPUT) ;

//Set the Outout pin mode

// Sets the trigPin as an OUTPUT
pinMode (SEN UltraSonicTrigPin, OUTPUT) ;
pinMode (MOS_ AirRecyclingFan, OUTPUT) ;
pinMode (MOS_ CoolingFan, OUTPUT) ;
pinMode (MOS_ RgbLeds, OUTPUT) ;
pinMode (RELAY ValveWater, OUTPUT) ;
pinMode (RELAY Pumpl, OUTPUT) ;
pinMode (LED Pump2, OUTPUT) ;
pinMode (RELAY HeatingLight, OUTPUT) ;

digitalWrite (MOS_AirRecyclingFan, LOW); // set the pin to LOW
digitalWrite (MOS CoolingFan, LOW); // set the pin to LOW
digitalWrite (MOS RgbLeds, LOW); // set the pin to LOW

setRem LED RED Org ALERT DIO4(0x4);//set the Xbee pin D4 to LOW
setRem LED Yellow MOV Sunshade DIO11(0x4);//set the Xbee pin to LOW
setRem LED Blue Blue ForggerSpraySytem DIO12(0x4);//Set the to LOW

// For switch buton in web site
digitalWrite(Mode, Val Set Mode) ;

digitalWrite(MOS AirRecyclingFan, Val Fans);
digitalWrite (MOS CoolingFan, Val Fans);

digitalWrite (RELAY ValveWater, Val Watering);
digitalWrite (RELAY Pumpl, Val Watering);
digitalWrite(LED Pump2, Val Watering);

digitalWrite (RELAY HeatingLight, Val Light);
digitalWrite (MOS RgbLeds, Val Light);

digitalWrite(setRem LED RED Org ALERT DIO4, Val Alert);

digitalWrite(setRem LED Yellow MOV Sunshade DIOl1l, Val Alert);
digitalWrite(setRem LED Blue Blue ForggerSpraySytem DIO12, Val Alert);
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}

void loop () {
Read RemoteXbee Loop();
Read Rtc Loop();
Read Sen Dhtll Loop()
Read Sen UltraSonic_Loop() ;
Read Sen OutLDR Loop();

Print Serial loop(); // print the data sensor to serial monitor
Print Lcd loop()

Print DataBase loop();

Print ThingSpeak loop();

control NETarea loop();

}

//---Read the sensor value of Router Xbee-——--——-——-——-——————— - ——
void Read RemoteXbee Loop() {
// éXeyxog €&v 10 frame éxetL toUuldylotov 29 bits
if (Serial.available() >= 29) {
// éAeyxog e€d&v éxel start byte TE
if (Serial.read() == 0x7/E) {
// Amdpplyn tov npdtwv 21 byte
for (int 1 = 1; 1 < 21; i++) {
byte discardbyte = Serial.read();
}
//1o MpdTa byte elvatl n tipu tou Soil hygrometer
// Read the most significant bit of the analog data
analogMSBl = Serial.read(); // Read the first analog byte
data
analogLSBl = Serial.read(); // Read the second byte
//po@nuat Lk npdén via tnv dnuioupylo amd 2 bit LSB kol MSB og éva
//byte
Val SoilHygro = analogLSBl + (analogMSBl * 256);
//AVTLOoTOLXNOE L Twv Byte og e€mt 1tolg eratd
Val SoilHygro = map (Val SoilHygro, 600, 1000, 100, 0);

//To Embupeva byte gival n tip tou LDR

analogMSB2 = Serial.read();// Read the first analog byte data

analogLSB2 = Serial.read();// Read the second byte
//poOnuat Lk npdén vioa tnv dnuioupylio amd 2 bit LSB kot MSB og éva

//byte

Val InLdr = analogLSB2 + (analogMSB2 * 256);

//AVTLOTOLXNOEL Twv Byte og emt 1t0oLg €ratd

Val InLdr = map (Val InLdr, O, 1023, 0, 100);

//To televtala byte gival n tLpn 1o Gas Sensor Mg07

analogMSB3 Serial.read();// Read the first analog byte data

analogLSB3 = Serial.read();// Read the second byte
//poOnuat Lk npdén vioa tnv dnuioupylio amd 2 bit LSB kot MSB og éva

//byte

Val Mg07Gas = analogLSB3 + (analogMSB3 * 256);

//BAvTLoTOoLXAOE L Twv Byte og emi toLg gratd

Val Mg07Gas = map (Val Mg07Gas, 0, 1023, 0, 100);

}

void control NETarea loop() {
// Create a client connection
EthernetClient client = server.available()

233



if(client){
Serial.println(F("new client"));
boolean currentLineIsBlank = true;
String postText=""; //for switch
// an http request ends with a blank line
while (client.connected()) {
if(client.available()){
char ¢ = client.read()

//read char by char HTTP request

if (postText.length() < 10) {
//store characters to string
postText += c;
Serial.print(c);

HTTP req += c;
if(c == '"\n' && currentLineIsBlank) {

if (HTTP req.indexOf("read") > -1){ //AJAX request for DHT11

values
AJAX request(client);
}else({
HTML webpage() ;
client.println (webPage) ;
}

Serial.print (HTTP_ req);

HTTP req = ""; //reset HTTP request strin
_req g g

break;

if(c == '"\n') currentLinelIsBlank = true;

else if(c '= '"\r') currentLineIsBlank

= false;

//controls the Arduino if you press the buttons

/) swl--auto/manual---—-————————————————————————

if (postText.indexOf("?onl") >0){ //auto
digitalWrite (Mode, LOW) ;
Val Set Mode= true;

}

if (postText.indexOf("?20ff1") >0){ //manual
digitalWrite (Mode, HIGH) ;
Val Set Mode= false;

if (postText.indexOf ("?on2") >0) {
digitalWrite (MOS CoolingFan, LOW) ;
digitalWrite (MOS AirRecyclingFan, LOW) ;
Val Fans= true;

}

if (postText.indexOf ("?0ff2") >0) {
digitalWrite (MOS CoolingFan, HIGH) ;
digitalWrite(MOS AirRecyclingFan, HIGH);
Val Fans= false;

[/ =mm e — = sw3-Watering plants valve

and pump 1
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if (postText.indexOf ("2on3") >0){
digitalWrite (RELAY Pumpl, LOW) ;
digitalWrite (RELAY ValveWater, LOW);
digitalWrite (LED Pump2, LOW) ;
Val Watering= true;

}

if (postText.indexOf ("20ff3") >0){
digitalWrite (RELAY Pumpl, HIGH);
digitalWrite (RELAY ValveWater, HIGH);
digitalWrite (LED Pump2, HIGH);
Val Watering= false;

[/ =—mmmmm e sw4--Light-----------------

if (postText.indexOf ("?2on4d™) >0){
digitalWrite (MOS RgbLeds, LOW) ;
digitalWrite (RELAY HeatingLight, LOW);
Val Light= true;

}

if (postText.indexOf ("?0ff4d") >0) {
digitalWrite (MOS RgbLeds, HIGH);
digitalWrite (RELAY HeatingLight, HIGH);
Val Light= false;

if (postText.indexOf ("?on5") >0) {
setRem LED RED Org ALERT DIOA4(0x4);
setRem LED Yellow MOV_Sunshade DIO11 (0x4);
setRem LED Blue Blue ForggerSpraySytem DIO12(0x4);
Val Alert= true;
}
if (postText.indexOf("?0ff5") >0){
setRem LED RED Org ALERT DIO4(0x5);
setRem LED Yellow MOV_Sunshade DIO11 (0x4);
setRem LED Blue Blue ForggerSpraySytem DIO12(0x4);
Val Alert= false;
}

//****************************************

if (Val Set Mode== false){ //manual
System Temprature Loop();
System Water Loop();
System SunsHade Loop() ;
System AirRecycling Loop();
System Alert Loop();
System ForggerSpray Loop();
System Light Loop() ;
}else{ //auto
style controll loop(client);
}

style controllMode (client);
delay (10);
client.stop(); //sever client connection with server

}
}

//**********************Start***switch
void style controllMode (EthernetClient cl){

Serial.print ("Auto");
if (Val Set Mode){
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cl.println("<a class=""status2"" href=\"./?0ffl1\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/ocffl.jpg""
alt=""off"" width=""90em"" height=""70en""</a>");
}else({
cl.println("<a class=""status2"" href=\"./?0onl\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}

}
void style controll loop(EthernetClient cl){

Serial.print("Manual') ;
if (val Fans) {
cl.println("<a class=""status3"" href=\"./?20ff2\"><img
src=""http://192.168.1.12/db allSensor/stylepage/Photos/offl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}else({
cl.println("<a class=""status3"" href=\"./?0on2\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}
if (val Watering){
cl.println("<a class=""status4"" href=\"./?0ff3\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/offl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}else({
cl.println("<a class=""status4"" href=\"./?0on3\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}
if (val Light){
cl.println("<a class=""statusb5"" href=\"./?0ff4\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/ocffl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}else({
cl.println("<a class=""status5"" href=\"./?0on4\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}
if (Val Alert){
cl.println("<a class=""status6"" href=\"./?20ff5\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/offl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}else({
cl.println("<a class=""status6"" href=\"./?0on5\"><img
src=""http://192.168.1.12/db_allSensor/stylepage/Photos/onl.jpg""
alt=""off"" width=""90em"" height=""70em""</a>");
}
}

void AJAX request (EthernetClient client) {
client.print ("Online™) ;

}

void HTML webpage () {

//HTTP response header

webPage = "HTTP/1.1 200 OK\n\rContent-Type:
text/html\n\r\n\r";//versions protocol->HTTP/1.1 or HTTP/2

//webpage - HTML + JavaScript with AJAX calls
webPage += R"***(

<!DOCTYPE html>

<html lang="el">
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<head>
<TITLE>Control area</TITLE>
<link rel='stylesheet' tye='text/css'
href='http://192.168.1.12/db _allSensor/stylepage/StyleArduino.css'/>
</head>
<html>
<body>
<Hl1>Control area</H1>
<div class=""menu-bar"">
<ul>
<li class="active"><a
href='https://192.168.1.12/db_allsensor/index.html'><i class="fa-solid
fa-house-blank"></i>HOME</a></1i>
</UL>
</DIV>
<div class="table-box">
<div class="table-head">
<div class="table-cell first-cell">
<p>Devices</p>
</div>
<div class="table-cell last-cell">
<p>Switch</p>
</div>
</div>
<div class="table-row">
<span style="color:rgb (196, 3, 3)" id="IdVals">N/A</span>
</div>
<div class="table-row">
<p>Auto </p>
</div>

<div class="table-row">
<p>Cooling Fan</p>
</div>

<div class="table-row">
<p>Watering plants</p>
</div>

<div class="table-row">
<p>Light</p>
</div>

<div class="table-row">
<p>Alarm</p>
</div>

</div>

<script>
setInterval (
function () {
getIdvals() ;
}, 2000
)7

function getIdvals() {
var Request = new XMLHttpRequest()
Request.onreadystatechange = function () {
if(this.readyState == 4 && this.status == 200) {
document.getElementById ("IdVals") .innerHTML =
this.responseText;
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}
}i
Request.open ("GET", "read", true);
Request.send () ;
}
</script>

</body>
</html>
)***";
}
////**********************End***switch
// Displays the value on the Serial Monitor
void Print Lcd loop() {
// start to print at the first row
lcd.setCursor (0, 0); lcd.write(l); lcd.print(Val temp);
lcd.print ((char)223); lcd.print("C ");
lcd.setCursor (9, 0); lcd.write(?); lcd.print(Val humi); lcd.print("3");
lcd.setCursor(l, 1); lcd.print("Hour:"); lcd.print(t.hour);
led.print(":"); lcd.print(t.min); lcd.print(":"); lcd.println(t.sec);
}
//epuedvion TLUOV oTnv OgLPpLlakAC oBdvnc
void Print Serial loop() {
Serial.println(F("***************************************")) ;
//Euedv Lon @gpuokpaciog otnv oglplakly 0Bdvn
Serial.print(F("Temperature: ")),
Serial.print(Val temp); Serial.println(F("°C"));
// Epedvion uvypociag otnv oglplakl) oBdvn
Serial.print(F("Humidity: ")),
Serial.print(Val humi); Serial.println(F("3"));

Serial.print(F("LDR OUT Value: ")),
Serial.print(Val OutLdr); Serial.println(F("z"));

Serial.print(F("Distance (%): ")),
Serial.print(Val distancePerCent); Serial.println(F("3"));

Serial.print(F("Distance (cm): ")) ;
Serial.print(Val distance); Serial.println(F("cm"));

Serial.print(F("Soil moisture: "));
Serial.print(Val SoilHygro); Serial.println(F("3"));

Serial.print(F("Ldr IN Value: ")) ;
Serial.print(Val InLdr); Serial.println(F("3"));

Serial.print(F("Gas Value: "));
Serial.print(Val Mg07Gas); Serial.println(F("3"));

Serial.print("Date : ");

Serial.print(t.date); Serial.print("/"); Serial.print(t.mon);
Serial.print("/"); Serial.print(t.year); Serial.print (" ")
Serial.print ("Hour : ");

Serial.print(t.hour); Serial.print(":"); Serial.print(t.min);
Serial.print(":"); Serial.println(t.sec);

}
void Print DataBase loop() {
if (client.connect(serv, 80)) { //Connecting at the IP address and port
we saved before
Serial.println("connected™);
client.print ("GET /db allSensor/data.php?"); //Connecting and Sending
values to database
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//send the value to data.php

client.print("temperature="); client.print(Val temp);
client.print ("&humidity="); client.print(Val humi);
client.print("&outLdr="); client.print(Val OutLdr);
client.print("&tank="); client.print(Val distancePerCent) ;
client.print("&soilhygro="); client.print(Val SoilHygro);
client.print("&inLdr="); client.print(Val InLdr);
client.print ("&Mg07Gas="); client.print(Val Mg07Gas) ;

client.println(" HTTP/1.1"); // Part of the GET request
client.println("Host: 192.168.1.12");

client.println(); // Empty line

client.println(); // Empty line

client.stop(); // Closing connection to server
// delay (900) ;
}else {

// if you didn't get a connection to the server:
Serial.println("connection failed");
}
}
void Print ThingSpeak loop() {
// petatpomni Tn¢ peToRAnTng Float oe String
String temp = String (Val temp);
String hum = String (Val humi);
String SoilHygro = String (Val SoilHygro);
String InLdr = String (Val InLdr);
String OutLdr = String (Val OutLdr);
String Mg07Gas = String (Val Mg07Gas) ;
String distance = String (Val distancePerCent);

// Print Update Response to Serial Monitor
if (client.available()) {

char ¢ = client.read();

Serial.print(c);

}

// Disconnect from ThingSpeak

if ('client.connected() && lastConnected){
Serial.println("...disconnected");
Serial.println() ;
client.stop();

}

//Evnuépwon T LUOV

//chart sensor

if('client.connected() && (millis() -
lastConnectionTime>updateThingSpeakInterval)) {

updateThingSpeak ("fieldl="+temp + "&field2="+hum +

"¢field3="+SoilHygro + "&field4="+InLdr +
"gfieldb="+0utldr+"&fieldo="+distance + "&field7="+ Mg07Gas) ;

}

// Check if Arduino Ethernet needs to be restarted
if (failedCounter > 3 ) {

startEthernet () ;
}

lastConnected = client.connected() ;
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//---Read the value of Real Time CloCk——=———————————————————
void Read Rtc Loop() {
t = rtc.getTime() ;
}
//---Read data Dhtll Data sensor
void Read Sen Dhtll Loop () {
// read the humidity
Val humi = dht.readHumidity()
// Read temperature as Celsius (the default)
Val temp = dht.readTemperature();
}
//---Read the distance at tank-----—----""""-"-"-""-"-"-"-----060i | H——————
void Read Sen UltraSonic Loop () {
Val distance = hc.dist(); // Read Sensor ultrasonic data
//K&voupe aviLloTolxLlon TV TLUOV Tou alodnthpa UltraSonic oe
//eratootd og exaTd TLC €RATO yIia TNV KOAUTepol amelxkdvLon Tng
//otddung vepoUu oto doxelo. To doxelo gival 17 exatootd apd

//1b61e Ba éxel 0% vepd evd gdv glval 0 ex. 1d6Te &xoupe 100%
//vepd pnéoa octo doxelo.
Val distancePerCent = map (Val distance, 17, 0, 0, 99);

}

//---Read the value of 1ldr out of greenhouse

void Read Sen OutLDR Loop() {
Val OutLdr = analogRead(SEN_LdrOut);// read the analog data 0-1023 byte
//AVvTLoToLlXNoEe Ll Twv Bytes oce enl tolg exratd
Val OutLdr = map(Val OutLdr, 0, 1023, 0, 100);
}
// mAaiclo yla TV éAeyXo Tou umie LED mou gfopoldvel 10 OoUOTNUY
//VeraopoU oplyxAng vepou
void setRem LED Blue Blue ForggerSpraySytem DIO12 (char value) {
Serial.write(0x7E);
Serial.write(byte (0x0));
Serial.write(0x10);
Serial.write(0x17);
Serial.write(byte (0x0));

Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write(byte (0x0));
Serial.write (0OxFF) ;
Serial.write (0OxFF) ;
Serial.write (0xFF);
Serial.write (0xFE);

Serial.write(0x02);

Serial.write('P");

Serial.write('2");

Serial.write(value) ;

long sum = 0x17 + OxFEF + OxFEF 4+ OxFEF 4+ OxFE 4+ 0x02 4+ '"P'" 4+ '2'" + value;
Serial.write(OxFF - (sum & OxFF));

}

//

//mAaiclo yla Tewv €Aféyxou Ttou kKitplvou LED mou efopoldvel To oUoTnua
//ox{ioong

void setRem LED Yellow MOV Sunshade DIOl1l (char value) {
Serial.write(0x7E); //start byte
Serial.write(byte(0x0)); // high part of length (always zero)
//low part of length (the number of bytes that follow, not including
//check
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Serial.write(0x10);

Serial.write(0x17); //0x17 is a remote AT command
Serial.write(byte(0x0));//frame id set to zero for no reply
//Id of recipient, or use O0xFFF for broadcast
Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(byte (0x0));

Serial.write(OxFF); // OxFF for broadcast
Serial.write(0xFF);// OxFF for broadcast

//16 bit of recipient or OxFFFE
Serial.write (0OxFF);
Serial.write (0OxFE) ;

Serial.write(0x02); // 0x02 to apply changes immediately on remote

//AT command name in ASCII character
Serial.write('P');
Serial.write('1"');

// command data in as many bytes as needed
Serial.write(value);

//checksum is all bytes after length bytes
long sum = 0Ox17 4+ OxFEF 4+ OxFF 4+ OxFE 4+ OxFE 4+ 0x02 4+ '"P" 4+ '"1'" 4+ value;
Serial.write(OxFF - (sum & OxFE)); // calculate the proper checksum
}
//
// create the frame to send to router
// mhaiclo yla TV €Aéyxou tou kKOKKLvou LED Kol TOoUu buzzer mou
//efopoLldvel TO oUoTnua £ Ldomolinong
void setRem LED RED Org ALERT DIO4 (char value) {
Serial.write(0x7E); //0
Serial.write(byte(0x0)); //1
Serial.write(0x10); //2
Serial.write(0x17); // 3
Serial.write(byte(0x0)); //4

Serial.write(byte(0x0)); //5
Serial.write(byte(0x0)); //6
Serial.write(byte(0x0)); //7
Serial.write(byte(0x0)); //8
Serial.write(byte(0x0)); //9
Serial.write(byte (0x0)); //10
Serial.write(OxvF); //12
Serial.write(0xFr); // 13

Serial.write (0xFr); //14
Serial.write(0OxFE); //15

Serial.write(0x02); //16
Serial.write('D'"); //17
Serial.write('4'"); //18
Serial.write(value); // 19

long sum = 0Ox17 4+ OxFEF 4+ OxFF 4+ OxFE 4+ OxFE 4+ 0x02 4+ 'D'" 4+ "4' 4+ value;

Serial.write(OxFF - (sum & OxFF));

241



void startEthernet () {

client.stop();

Serial.println("Connecting Arduino to network...");

Serial.println();

// Connect to network amd obtain an IP address using DHCP

if (Ethernet.begin(mac) == 0) {
Serial.println("DHCP Failed, reset Arduino to try again'");
Serial.println();

}else({
Serial.println("Arduino connected to network using DHCP");
Serial.println() ;

}

}
void updateThingSpeak (String tsData) {

if (client.connect(thingSpeakAddress, 80)){
//Xphon Http post yia TNV evnuépwon twv dedouévev
//To Start line amotedeliTol amnd
// (method post/the protocol/éxdoon) aviicTolxa
client.print ("POST /update HTTP/1.1\n");

//Ta header vyioa avayveplioel unvipatog post Request and 1o ThingSpeak

//thingspeak Host

client.print("Host: api.thingspeak.com\n");

//Header Connection: 1o omolo 6a kAlocel Tnv oUvdeon 6tav otelAoupes Ko
AédBoune 1o alTnuo poc

client.print ("Connection: close\n");

//Header X-THINGSPEAKAPIKEY mou ei{val 10 ApiKey

client.print ("X-THINGSPEAKAPIKEY: "+writeAPIKey+"\n");

//Connection type: 10 onolo unodelkviel TO €(d0C QAIOCTOANQ

client.print("Content-Type: application/x-www-form-urlencoded\n") ;

//conection length

client.print ("Content-Length: ");

client.print (tsData.length()) ;

client.print ("\n\n");

client.print (tsData) ;

lastConnectionTime = millis();

if (client.connected()) {
Serial.println("Connecting to ThingSpeak...");
Serial.println() ;
failedCounter = 0;

}else({
failedCounter++;
Serial.println("Connection to ThingSpeak failed

("+String(failedCounter, DEC)+")");

Serial.println() ;

}

}else({
failedCounter++;
Serial.println("Connection to ThingSpeak Failed
("+String(failedCounter, DEC)+")");
Serial.println();
lastConnectionTime = millis();
}

}
//control the Humidity System

void System AirRecycling Loop() {

//eov 1 TLuh ITng uypooiag sival mdve oamd 90% 7
if (val humi >= My Val Max humi ||

//n moLoTLIO TOU aepa €lvol move amo 70% 1oTE
Val Mg07Gas > My Val Max Mg07Gas ) {

242



//0 8eUTep0OC AVEULOTAPAC TTOU £lval yia Tov cfagplopd doulelel oIng
HEYLOTEC OTPOPEC
digitalWrite (MOS AirRecyclingFan, HIGH);
//Euedv Lon Tng KATAOTOONG OTINV o€ lplakh 08dvn
Serial.println(F("Air Recycle Fan=Full"));
//e&v n vypacia eilval ndve amnd 65% tdt1e
}else if (Val humi >= My Val Min humi) {
// o aveplothpac Oa douleUel OINC ULOEC OTPOQEC
analogWrite (MOS AirRecyclingFan, 127); //PWM
//Eue&v Lon Tng¢ KATAOTOONG OTINnV O lplakh 08dvn
Serial.println(F("Air Recycle=Medium"));
//OANLOC &V glval younidtepa omd 65% 16HTE
}else {
// O aveplothpag Tou efacplopol eival ofnotdg
digitalWrite (MOS AirRecyclingFan, LOW) ;
//Eue&v Lon Tng¢ KATAOTOAONG OTINnV O lplakh 08dvn
Serial.println(F("Air Recycle=Stop"));
}

}
//control the Alert System ->Buzzer Red led

void System Alert Loop() {
//e&v n TLUR TOoUu aLoBnIinpa oeploU eival mdve arnd 70 1§
//n 1o enilmedo tou vepd Eemephosel 1o 90% T1dTE
if ((val Mg07Gas >= My Val Max Mg07Gas) || (Val distancePerCent >
My Val Max distancePerCent)) {
//x&ve 10 value=0x5 ¢®ote 10 Red Led kol Buzzer va gival ON
setRem LED RED Org ALERT DIO4 (0x5);
//Euedv Lon Tng KATAOTOONG OTINV o€ lplakh 08dvn
Serial.println(F("Alert=0n"));
}
else(
//10 value=0x4 ¢Gote 10 Red Led kol Buzzer va gival Off
setRem LED RED Org ALERT DIO4 (0x4);
//Euedv Lon Tng KATAOTOONG OTINV Oglplakh 08dvn
Serial.println(F("Alert=0££"));
}
}
//control ForggerSpraySytem at the fire extinguishing system and humidity
void System ForggerSpray Loop() {
//E&v 1 TLIun Tou alofntfhpa agploU 1§ uypaocio eival plkpdtepo and 65% 1oTE
if (val Mg07Gas > My Val Max Mg07Gas || Val humi < My Val Min humi)
{//High Humidity ->ForggerSpray system OFF
//10 value=0x5 @®ote 1o Blue led va eival ON
setRem LED Blue Blue ForggerSpraySytem DIO12(0x5); // 0x5 -> on
//Euedv ion Tng KATAOTOONG OTINV Oglplak) 06dvn
Serial.println(F("bluelLed=on"));
}else {
//10 value=0x5 @®ote 1o Blue led va egivalL OFF
setRem LED Blue Blue ForggerSpraySytem DIO12(0x4); //0x4 -> off
//Euedv ion Tng KATAOTOONG OTINV o€ lplak) o06dvn
Serial.println(F("bluelLed=0ff"));
}

}

//control the inside Light System

void System Light Loop() {

//ed&v 1 TIun ToUu €owteplkoU LDR eival pikpdtepn oamd 40 xrol
//n Tiph gfwteplroU gival pLrpdtepn amd 90 kol

// n Gpa eival mdve omd 6 KAl

// to Aemtd g ivol ndve amd 0 Kol

// n opo gival x&tw omd 22 Kol

// ta Aent& givoal k&tw amnd 0 toTE
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if (val InLdr<=My Val InLdr && Val OutLdr < My Val Max OutLdr && t.hour
My Val OnHour && t.min >= My Val OnMin && t.hour <= My Val OffHour

t.min <= My Val OffMin) {

// oL Nevi Talvieg givol ON
digitalWrite (MOS RgbLeds, HIGH) ;

//enpedvion KaT&oToNG OTNV O Llplaky oBdvn
Serial.println(("RGB=0ON")) ;

lelse { //e&v dev LoxUel x&TL and outd 1oTE
// oL Nevi Talvieg givol OFF
digitalWrite (MOS RgbLeds, LOW) ;

//epedvion kaT&oToONG OTNV O Llplaky oBdvn
Serial.println(F("RGB=0FE"))

}

CONTROL THE SUNLIGHT

id System SunsHade Loop() {

edv n TLun tou LDR eilval peyaAUtepn amd 90% 1dTe

if (val OutLdr > My Val Max OutLdr) {

Kéave 10 value=0x5 dote 10 yellow led va ei{val ON
setRem LED Yellow MOV_Sunshade DIO11 (0x5);

Epedvion tng xoat&oToong otnv oglplok) oBdvn
Serial.println(F("Yellow Led=0N"));

lelse { // odALdC Ba gival k&tw amd 90% kol T1dTE

Kéave 10 value=0x4 dote 1o yellow led va ei{valr Off
setRem LED Yellow MOV Sunshade DIO11(0x4);

Epedvion tng xoat&oToong otnv oOglplok) oBdvn
Serial.println(F("Yellow Led=0FE"));

}

Control Temperature
id System Temprature Loop() {
//e&v n Bepuoxpocio elvol n&ve omd My Val Max temp=30 t61¢
if (val temp > My Val Max temp) {
//0 aveplothpag va SoUAéyel o0Tng PEYLOTEQ OTPOQEC KOL
digitalWrite (MOS CoolingFan, HIGH) ;
//n Aduno Oeppokpacioc va eival ofnotq
digitalWrite (RELAY HeatingLight, HIGH);
//epedvice oTnv ogLlplak) 00d6vn TNV KATACTOON
Serial.println(F("Full rpm Cool Fan temp is over 30 and
ating=0FF"));
}
//e&v n Bepuoxpocio elvol ndve omd My Val Min temp=26 161¢
else if (Val temp >= My Val Min temp) {

//0 oveplotHpag va doUAéyYel OTNG ULOEC OTPOQEéC péow Tng PWM Kol

analogWrite (MOS CoolingFan, 127);

digitalWrite (RELAY HeatingLight, HIGH);// n Aduma vo eival opnoti

// epedvioce oTnv oelplaky 0Bo6vVn TNV KATACTOON
Serial.println(F("Medium rpm Cool Fan temp is under 30 and
ating=0FF"));

// e&v n Beppokpacia dev gival mdve oamd 30 oAA& oUte nmdvw oamd 26 1oTE

}else {

digitalWrite (MOS CoolingFan, LOW);// o aveupltothpoag vo elvol opfnotdg

KL

digitalWrite (RELAY HeatingLight, LOW);//n Aduna ovoppévn

// epedvice oTnv ceLlplak) 066vVn TNV KATACTOON
Serial.println(F("Zero rpm Cool Fan temp is under 26 and

Heating=0N")) ;
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// Control the water system
void System Water Loop() {
// e&v 1O enimedo vepoU elval younidtepn amd 80 tdTE
if (Val distancePerCent < 80 ) {
// vo avdel n oaviAloa 2 dnhadl to LED yia va yeplosl to doxelo ps vepd
digitalWrite (LED Pump2,HIGH );
//Eue&v Lon Tng¢ KATAOTOAONG OTINnNV O lplakh 08dvn
Serial.println("PUMP2 (LED Blue)=0N - The water level is under 90% (Low
Level)");
lelse{ // c&v 10 eminmedo sgival uvlnirdtepo and 80 TdtTEe
// n avIAla mou gfopoldveTe pe 1o umAs led Ba gival ofnoth
digitalWrite (LED_ Pump2, LOW) ;
//Euedv Lon Tng KATAOTOONG OTINV o€ lplakh 068dvn
Serial.println(F("PUMP2 (LED Rlue)=0FF - The tank is Full is over
90%")) ;
}
// g&v 10 emimedo TOU veEPOU sgilval ulnidtepo amnd 60 kol 1 TLUR TNC
//efwtep Lkl ontelvoéTntag eival ulnidtepn oamd 50 dniadh eival pépa tdHTE
//EéneyEe gdv xepLdlete vepd 1O QUTO
if (Val distancePerCent > My Val Min distancePerCent && Val OutLdr >
My Val Min OutLdr) {
Serial.println("The tank have water at tank,
50 (Mera) ") ;
//ed&v 1 TLun ToUu alofnthpa soil hygrometer eivoal peyorUtepn and min=30
16T€ TO
//outd xpeldleTal vepd Kol
if (val SoilHygro < My Val Min SoilHygro) {
digitalWrite (RELAY Pumpl, LOW); // n oviAla eival on xal
digitalWrite (RELAY ValveWater, LOW); // n B&va elval on
//Euedv Lon 1ng KATAOTOONG OTINV Oglplak) o06dvn
Serial.println("PUMP-1=0ON | The plant wants water");

The out light is over

telse{ // e€&v civalL pLkpdtepn tou 9 1d6Te 1O QUTO €xel vepd KoL
digitalWrite (RELAY Pumpl, HIGH);// n oviila eival off kol
digitalWrite (RELAY ValveWater, HIGH); // n B&va eival OFF

//Euedv Lon Tng KATAOTOONG OTINV Oglplak) o06dvn

Serial.println("PUMP-1=0FF | The plant has water");

}

// e€&v 1O enimedo ToU vepPoU elival xoauniAdtepn and 60 kKol n TLUH INC
//ewtep k) onTelvoéTnTtag eival yoaunidtepn oamd 50 dnAadhn e€ival Bpoadd
161
}else({
digitalWrite (RELAY Pumpl, HIGH);// n oviAla elval xiiotel OFF kol
digitalWrite (RELAY ValveWater, HIGH); // n B&va xiiotel
//Euedv ion Tng KATAOTOONG OTINV Oglplak) 06dvn
Serial.println ("PUMP-1=0FF / Eil{val vixta 1 dev undpxel vepd OTO
doxetlo. ");
}
}
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