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Befaiovw on eiuon ovyypagpéas ovtig e epyacios kair ot kabe Ponbeia v omoia &ixo yia v
TPOETOUATIO THS EIVAL TANPOS AVOYVOPIOUEVH KAL OVOPEPETOL aTnY Epyacia. Emions Exw avapépel Ti¢ Omoieg Tnyés
OO TIG OTOIES EKAVO. YPHOT OEIOUEVV, 10V ] AéLewV, ElTe QVTES avapEpovTal axpLfag ite Topoppacuéves. Exiong
Peforodve 6t avth N EPYOTIO TPOETOYUATTHKE OO EUEVO, TPOTWTIKA EIOIKC. YLO, TH CVYKEKPIUEVH] EPYOTICL.

H éykpion e omdopotikng epyaoios amno 1o Tunjua Hiektpoloywv Muyavikdv kor Muyovikdv
Yroloyiotawv tov [avemotnuiov Ilelomovviioov J0ev DTOSHADVEL OTOPOITHTWG KOI GTOOOYH TWV OTOWEWYV TOD
ovyypopéa gk uEpovg tov Tunuorog.

H mopodoa epyacio amoteiel mvevuatikny 1010ktnaio T0v_ poitnty Zwtnpiov Apiun mov v eKTovHoe. 2T0
TAOLOL0 THS TOMTIKNG VOIKTHS TPOCPACHS 0 GVYYPAPENS/ONuIovpyos exxwpel ato Tlavemotiuo [lelomovviioon, un
OTOKAELOTIKY GOELOL YPHONG TOD JIKAIWUOTOS OVOTOPOYWYNG, TPOGOPUOYHS, ONUOGIOD OOVEITUOD, TOPOVTIOTHS OTO
KOIVO KOl WHPLOKNS OLGYVOTS TOVS A1evadg, o€ nieKTpovVIK) LOPEH KoL 68 OTOI00NTOTE UECO, YLO. OLOOKTIKODS KOl
EPEVVNTIKODS OKOTOVG, GVED QVIQALGYUOTOS KOL1 IO, OA0 TO YPOVO OLOPKELOS TV OIKOIWUGTOV TVEVUATIKHG
1010ktoiog. H avoikti poofaon oto mApeg keiuevo yio peAetn kai avayvwon dev onuaivel ko’ 010vonmote tpomo
TOPOYDPNON OIKAIWUGTOV OLOVONTIKHG I010KTHOIOS TOD GVYYPOPEQ/ONUIONPYOD OUTE EMITPETEL TNV AVOTOPAYWDYH,
OVOONUOTIEVTY, aVILYPOPY, OTOONKELTN, TWOANGH, EUTOPIKY XPHOY, UETAOOGN, OIOVOUN, EKOOOH, EKTEAEON,
«uetapoptwony (downloading), «aviptnony (uploading), petdppooy, tpomomoinon e OTOLOVONTOTE TPOTO,
TUNUOTIKG, 1) TEPIANTTIKG THG EPYACLAS, YWPIS TH PHTH TPONYOVUEVH EYYPaPn GOVAIVESH TOD GUYYPOPEN/OnuIovpyod. O
OVYYPOPEAS/ONUIOVPYOS O1OTHPEL TO GOVOLO TV NOIKWOV Kol TEPIOVOLOKMDV TOV OIKOLWUATDV.



Hepiinyn

H mopovco SIMA@PIOTIKY TPOYHOTEVETAL TNV VAOTOINGCT £VOG GUOGTHUOTOS OVTOUATIGHMY
pe o1dY0 TOV EAEYYO TOV KAUATIKOV cLVONKOV 010 gomtepkd €vog Oepuoxnmiov. H
vAomoinomn oToyevEL oV a&lomoiNoT TEYVOAOYLOV 0T Ol WKPOEAEYKTEC, TO Internet of
Things (IoT), evovpuota Kol oGVPUATO TPOTOKOAAN EMKOW®VIOG, ot Pdcelg dedopévmy,
KoODS KoL 0 TPOYPAUUATIOCUOG Yo dnpovpyia wotdtomov. H Asttovpyio tov mpotevopevon
oLGTNHATOG dtoyeiptong Tov Beppoknmiov otnpileror oy TAatEdpua Arduino 1 onoio pécm
acOnmpov Ba dayepileton Tig d1dpopeg epyacics. Ot aoOnTpeg TapEyovy AstToVpyKOTNTA
Omwg  aviyvevon «xivnong otov y®Po, TANPOEOPiEg MOV APOPOVV TIG GLVONKEG TOL
neplPdAloviog oto Beppoknmio Omwg mn Beppokpocio Kot 1 LYPAGIN, TLPOTPOGTAGIA,
TANPOPOPIES Y10 TNV TOLOTNTO TOL YDOUOTOC, HETAPANTH oKioom KT TN ddpKeln TG UEPOG,
ToOTIoUA KO EAEYYO TOL KAMUOTOG 6T0 Beppoknmio Kot kémoov andkd éAeyyo mpdsPaong ce
avtd. To Arduino emkowvovel pe touvg aucOntpeg pécsm tov mpwtokdAiov SPI dtav o
atcOnpag tvor ynoeakog 1 defalet amevbeiog v avaroykn tdon otnv €£086 Tovg OTOY 0
atsOnpog eivar ovoroyikoc. apdriinia pio cuokevn XBee entkowvmvel pe to Arduino mote
va TpowOnoet Ta dedopéva Tov aVTd GLAAEYEL, HECH TOV TPOTOKOALOL ZigBee, og éva Lo
XBee, to omoio avePalelt mAnpoeopiec oe pia facn dedopévav and v omoia Ba o avtAei n
16T0GEAdA TPOG evNUEPmoT ToL ¥pNotr. H avartuén tov wotdtomov £yve pe HTML/CSS yuo
TO OTATIKO PEPOG TNG GEAIDNG, EVA YpnoipomomOnkay Kot texvoroyieg amd Tic Javascript kot
AJAX mote vo Tpootedel Ae1ToLpYIKOTNTO GTOV 1GTATOTO DGTE AVTOG VAL YIVEL TO PIAIKOG Ko
gbypnotog otov ypnot. H Bdaon dedopévov ypnoiponotel 1o cOGTNO SloyEiPIONG GYECIOKOV
Baoewv dedopévov MySQL, evdd o 10t0TOTOG €mKOwvmvel pe 10 cOOTNUA aLTO PECH
ocuvvaptnoewv vAomomuévov o PHP. Ta v omtikn] ovomapdotacn tov Oedopévemv
ypnooromOnkayv ot mhatedpueg ThingSpeak kot Google Charts. To mpotewvdpevo cuoTnua
Bo evoopatwbei oe pio kotackevn n omoia Ba meptlapPdvel OAL To GEVAPLO AVTOUATIGUMY
7ov Ba avamtuyBovV MGTE 0PEVOS Vo amodelyfel 11 SuvaTdTNTA LVAOTOINONG Kl OPETEPOV VOl

VILAPYEL Eva TPOTLTO Yo TEPOUTEP® AVATTLEN).

A&Eerg KAEWOLd: Ogppoxnmio, AsOntfpeg, C++, Arduino, Ethernet shield, Xbee.
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Abstract

The goal of this thesis is to develop and implement an automated system for regulating the
climatic conditions within a greenhouse. The implementation intends to utilize technologies
like microcontrollers, the Internet of Things (IoT), methods of communication both wired and
wireless, databases, and programming of websites. The functionality of the proposed
greenhouse management system relies on the Arduino platform, which would oversee several
operations using sensors. The sensors offer a range of capabilities including motion detection,
temperature and humidity information, fire protection, soil quality data, adaptive shading
throughout the day, greenhouse watering and climate control, and basic access control. In the
case of digital sensors, the Arduino establishes communication with the sensors via the SPI
protocol. Conversely, with analog sensors, the Arduino directly measures the analog voltage at
their output. Concurrently, an XBee device establishes communication with the Arduino in
order to transmit the data it gathers using the ZigBee protocol to another XBee device, which
then uploads it to a website for the purpose of informing the user. The website was developed
using HTML/CSS for the static components of the sites, and also incorporated Javascript and
AJAX technologies to enhance its functionality and maximise user-friendliness. While the
website interfaces with the MySQL relational database management system via PHP-
implemented methods, the database itself utilizes this technology. The data visualisation was
achieved using the ThingSpeak and GoogleCharts platforms. The technology will be included
into a construction project that will encompass all the automation scenarios that will be created
to showcase the practicality of implementation and to establish a blueprint for advanced

development.

Keywords: Greenhouse, Sensors, C++, Arduino, Ethernet shield, Xbee.
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Evyaprotis

[Mpdta amd 6Aa, Bo Ol va EVYAPIGTHC® TOVG EIGNYNTES TS SIMAMUOTIKNG OV EPYOGTNG,
K. Evdyyeho Tomdin ko k. Aovkd XadEAAn, yio TV molvTtiun Pondeta, tnv kabodnynon kot
TO EVOLAPEPOV TTOL £J€1EAV KB’ OAN TNV SLAPKELN EKTOVNONG TNG SUTAMUATIKNG OV EPYOGIOGC.
Télog Ba Bk va ekppdom Beprég evyaploTiEG TPOG TNV OIKOYEVELX OV, Y10l TV QYA Kol
NV VIooTNPIEN TOLG OAL AVTA Ta XPOVIC. APEPOVEO OVT TNV STAMUATIKY €pyocia TNV
OlKOYEVELX LLOV.
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1 Ewayoy

1.1 T'evikd otoryeia

O mpwrtoyevng topéag amoterel évav Pacikd TLAGVE TG otkovopiag Kabe KpaTovg Kot
wWwitepa ¢ EALGS0G kaBmg Eva peydho T060oTo TV e£0ymy®dV amoTeAel TPOIOV aypOTIKNG
dpaoctnprorag. Xto mAaicw avtng, 1 ypnon Oepuoknmiov eivor ekteTtapévn o€ puo
TPOOTAOELD. VO TPOCTATELTEL 1] TOPAYMOYN OO TIG KOUPIKEG CLVONKES, €101KA TO. TEAELTOLN
xPOVIH TTOL 1M KMUOTIK oAhoyr] €xel KAvel cuvin v eKONA®OTN aKpPOi®V KOUPIKOV
QOVOUEVMV OAEG TIG €mOYEG TOV Xpovov. TTapdAinia, n eEEMEN g texvoroyiag glval 1660
paydaio TOL OAOEVA KOl EIGEPYETAL GE SLAPOPES TTTLYES TNG Kanuepvhg Cong Tov avBpodrmv
pe tov mpmtoyevr] Topéa vo. punv amoterel efaipeon. [ va Asttovpynoet cwotd €va
Beppoknmio yperaletar €leyyo daeopwv cuvinkmv Omwg M Oeppokpacio, 1 vypacio, o
0EPIGHAGC, 1| OKI0OM, TO TOTICUA K. 0. OVAAOYO LE TIC OVAYKES TNG KAOE KaAMEpyelag. Agv eivan
Ayot ot aypoteG mOL TPOSTAHOVY VO CVTOUATOTOGOVY OAES AVTES TG dladikacieg e oKomd

v avénon g mapaywykodTnTag 6t dovield toug. (Ntousakis, 2021)

1.2 'E&vnva Ogppoknmio

H ovéavopevn {mon tpooinmv, odnyoduevn amd v paydaic adénon tov
TaykOGHov TANOLGHOL TIg TehevTaieg Oekaetieg Kot TIg Tpoomfeleg yuoo tnv e€dAeym tng
TOYKOGUOG TEIVOG, 0E GUVOVACUO HE TIC TECELS TNG AYOPAS YOl TOLOTIKOTEPO KOl (PPECKAL
YEOPYIKE TPOidVTa OAO TO YPOVO, 0ONYNCE GTNV AVENCT TNG KOAMEPYELWNG o Bepuoknmio.
Qo61660, T0. OEpUOKN IO £X0VV VYNAES ATOLTNGELS 6€ TOPOVS OGS TO VEPD, TA MTTAGHLOTA, TO,
QLTOEAPUOKO Kot QLGIKE TV evépyew. Ta €Eumva BeppoKNmo. EAAYIOTOTOOVV QUTEG TIG
OTTOLTIOELS YPNOUYLOTOLOVTOS GUYYPOVO VITOAOYICTIKO GUGTIIATO KOl, TO CUYKEKPIUEVA, TO
Awdiktvo tov Tlpaypdtov (IoT). EEomMopéva pe dtdpopovg asOntmpeg, Hmopovv va
TapoKoAovBovV Kot va dSaTnpovV To TEPPAALOV TOVS, £E0IKOVOUMVTAS TOPAAANAL TOPOVG.
Ag1rtovpyieg OTMG 1 AVTOUATOTOMUEVT KO EAEYYOLEVT APOEVOT), | ST pnoT TNG PEATIOTNG
vypaciog kot Oeppokpaciog, Kabhg kot 1 wapakolovOnon g oELTNTAG TOL £04POLS Eivor
ovvartég. TToAld E€vmva Beproknmia evompaT®dvVoLY eniong Tpdcbeta LETPO 0oPAAELNG, OTTMC
TLPOTPOGTAGIO KOl GUGTILOTO TOPAKOAOVONONG e Kapepeg og Tpaypatikd ypovo. (Kodali,
2016)

Ot Pradyumna Tripathy, Aditi Agarwal, Ajaya Tripathy kot Saraju Mohanty (Tripathy,

2021) mapovcidlovv Tic dvvardtteg Tov Adiktoov TV Ilpaypudtov otov topéa g



KaAMEpyelag o Beppoxnmia, otpiloviag v EEumvn yewpyia. AldQopes TaPAUETPOL, OTMG 1
VYPOGia, TO ETITEDO OPENTIKMOV GLGTATIKOV GTO VEPO, 1| TN PH Kot 1| NAEKTPIKN oy®YOTNTA,
N Beppokpacia, N £vTaomn Tov LLEPLOIOVS PWTOG, TO emimedo CO2, n opiyAn Kot 1 TocdHTNTA
EVIOLOKTOVOV 1 TOPACITOKTOV®V, Tapakolovfodviol pEGHm  dlpdpwv  alcOntpov,
EMTPEMOVTOG TN CLAAOYYT] CGNUOVIIKOV YVOGEMV KOl TNV £YKopY aviyvevon kot didyvoon
oc@oipdtov. Eva cuotnua vrootnpiéng anopicemy amotelel TO KEVIPIKO AELTOVPYIKO UEPOG
oL O1€MEL Ko cvvtovilel Oheg T1g dpactnprotntes. H epappoyn avt) Aapupdaverl eniong vwoyn
TIC O1APOPEG TPOKANCELS TNG KOAAEPYELONS TPLAVIAPVAL®Y GE BepUOKNTTIOL Kot TPOTEIVEL piol
véa, Prooyun Avon Baciopévn oto loT.

Ot Soheli, Jahan, Hossain kot Adhikary (Soheli, 2022) mapovciocav éva cootnua
napokorovdnong E&umvov Bepuoknmiov Pacicpévo oto 1oT kot éva TPocaplocTiKd acaPEg
veupwviko diktvo (ANFIS) 1o onoio mapakoiovBel Kot eAEyyet TG TpEYOVGES TEPIPUAAOVTIKES
ocuvOnkeg pésa oto Beppoknmio, 6mwg M Beproxpaciao, n vypacio Kot 1 VYpPAGia TOL €64POLG,
YPNOCLOTOIOVTAG OoONTIPEG TOL &givol oLVOESEUEVOL HECH €VOG OCVPUATOVL  SIKTVOV
atcOnmpov. OAa avTd To dE00UEVO ATOGTEAAOVTAL GUAAOYIKA GTOV OypOTN YPNCULOTOIDVTOG
pia epappoyn 6mov avémtvEay ot idtot ot epevvnTéG. AvTo T0 GuoTNUA Ypnoonotel fuzzy logic
v va TpofAdyet Tig BEATIOTES TWES Y TIG emBuunTéC cLvOnKeg eviog Tov Beppoxknmiov. Ta
amoteAéopaTo delyvouv TNV Ookpifelo TOL HOVIEAOL OTN ANYN OTOPAGEDV KOl TOPEYOLV
ypryopn mpocPacn oty avAmTLEN TOV KOAAEPYEIDV Yol TNV EMITELEN IKOVOTOUTIKYG
amOO00oNG. AVAAOYQ LLE TIG OTOLTNGELS TV KOAMEPYELDV, opileTat o TIUn KaTm@AioL Kot e6v
o1 TepParAoVTIKEG GLVONKES, TEGOLY KAT® 1 avEPOVV TAVE® amd TNV TN KATOEAIOL, TOTE O
aoOnTpog aviyvedel TNV AAAAYT OTIS TAPAUETPOVS Kol OAQ TaL SEGOUEVA LETOOIOOVTOL GTOVG
aypOTEG. XTI GULVEYELD, Ol AYPOTEC AAUPAVOLV TNV ATOPACT) EAEYYOVL KOl TV GTEAVOLV GTO
GUGTN LA

e pio axopa viomoinom, ot Nitesh Kumar, Barnali Dey, Chandan Chetri, Amrita
Agarwal ko Aritri Debnath (Kumar, 2022) tpoteivouv v vAomoinon evog GLGTHUATOS OOV
amoteAeiTon amd d1popovs asntnpes, Onwg Bepprokpasciog, vVYPAGiag K.AT., TOL TAPEYXOLY TA
dedopéva Tovg o€ vav LiKpoeeykTn Bactopévo 6to Arduino kot 6T cuvEyElo anTdc Tpowbei
TIG TANpoYopieg og Eva Kivntd Aépmvo wg SMS péow pag povadag Wi-Fi. Eqv ot petprioeig
7oL AapPavel To GUGTN O LITEPPOVV KATOES TPOKAOOPICUEVES TILES TTOV OpilEL 0 ¥pNOTNG, TOTE

OTTOGTEAAETAL L0 EWOOTTOINCT| GTNV GLGKEVT] TOVL.



1.3 Xkomog ka1 6ToyoL

Me yvopovo ta Tapondve, 1 Topovco SITAMUOTIKT TPOYLATEVETOL TV VAOTOINGT ALTOV
TOV OLTOUATICUAOV HE OTOYO TOV EAEYYO T®V KMUATIKOV CUVONKOV GTO €0MTEPIKO EVOG
Beppoxnmiov. I'ivetat vAomToinon 014PopwV GEVAPI®Y AVTOUATIOUOD, OTIMG EAEYYOC VTOUATOV
motiopatog kot €Aeyyoc okiootpwv, to. omoia Ba avoivBodv otn cuvéyela. H viomoinon
OTOYEVEL OTNV KOTAVONGCT E€VVOILDV OT®G ot pkpoereyktés, to Internet of Things (IoT),
TPOTOKOALN emKovoviag (evolpuata kol acvppata), ot Pdoelg dedopévov, Kabmg Kol o
TPOYPOUUOTIGHOS Yoo Onpovpyia evog totodtomov. Ilo avalvtikd, m Aettovpyio tov
Beppoknmiov Ba otnpiletar oty mhateoppo Arduino 1 oroia pécw dapopwv actntipmv Oa
Swyepiletan Tig O1dpopeg epyacies, evad mapaiinia Oa vapyet pia cuokevny XBee 1 omoia Ha
emkowvmvel pe 1o Arduino dote vo AAPet To dEGOUEVA KL VO TOL GTEAVEL OGVPLLOTO LEGH TOV
npoTokOAAov ZigBee ce éva dAdlo XBee 10 omoio Ba ta avePfalel oe pio 16tocEMOA TPOG
evnuépmwon tov ypnotn. Onwg avaeépnke, 10 GUOTNUO GTOYEVEL GTNV CVTOUOTOTOINON
KOO0V S1001KACLDV £TGL MOTE VO EAEYYOVTAL Ol KAMUOTIKEG GLUVONKEG GTO E0MTEPIKO TOV
Beppoknmiov yio Bedtiotomoinon e KAAMEPYELOC.

‘Evo a6 ta mo ypriopa cevapia eivar 1o avtdpato Toticpo tmv eutav. Me m xprion evog
aloOnpa pETpnomng g vypaciag Tov £dapovg, Ba evepyomoleitar avTOpaTA 1) AVTALL VEPOD ™
omoio pécm piag degapevng vepov, Ba pmopet va motilel ta utd. ITapdiinia, o aypdtng Oa
ATOOEGUEVTEL APEVOG amd TNV avaykT Yo suveyn a&loAdynon g KaTdoTaonS TOL PUTOH OGOV
agopd TV vypacia 6tn pila TOL Kot AEETEPOV amd TV 101a T S1001KOGi0 TOL TOTIGUATOG,.

Y€ eMEKTAOT TOL TPONYOVLEVOL, TO VEPO TOL Oa TEPLEYETAL GTNV dEEQUEVT] ATO TNV OTToia
Ba avtieiton yo To moTIoHA Oa TpémeL va PpiokeTal o€ KATAAANAEG cuVONKeS. AVTO onuaivel
¢ o mpénet va Pploketon oe Beppokpacia ion pe ) Beppokpoacio Tov TePPAAAOVTOS, EVO
TapAAAN AL Oo TPEMEL vaL lvart amoAAayLEVO OO PN aVIKES, YNUKES 1| AAAES akabapoies. Etot,
oto «&&umvo Bepuoxnmio» Ba vmapyel €vog ocOntipog Oeppokpaciog kKaOOS Kol £vog
aoOnmpog pétpnong g kabopdTnTag TOV VEPOD MOTE VA EI00TOIEITOL O AyPOTNG OV KATOLML
amo avTés TIc 0V0 TéG Ppioketal ekTOC TV eMBLUNTOV opiwV Kot 0 aypdTNG Ba e&eTdlet kot
Bo emdvet to (T

E&icov onuavtikd poAo pe v moldtnTa Tov vEPOU, mailel kot n motdtnTa Tov aépa. O
e€aeplopdg etvan mpdTIoTNG onpaciog oe Eva Beppoknmio kabmg Pertidvel v KukAopopia
oV aépa oAAG Ponbd emiong kot otov €Aeyyo ™G vypaciac. I' avtd to Adyo, 10 «EEumvo
Beppoxnmio» Ba eivon eomhopévo pe asntipeg pétpnong e Beprokpaciog tov aépo AL

KOl TG TO1OTNTAG TOL MOTE VO, EVEPYOTONOEL O AVEULGTNPOG TTOL YPNCUOTOIEITOL MG CVOTN LA



e€aepiopov. ‘Etot, petd v dpdevon Oa e€atuiotel 1 vrepPolikn vypacio odnymdvTag TV o€
WovIKa emimeda yio TV Asttovpyio Tov Beppoknmiov (50% yia tov aépar).

Mio AN Aettovpyia tov «€Eumvov Bepuroknmiov» Ba eivar o EAeyyog ToL £0®TEPIKOD
QOTICUOD UECH EOKOV Aopumtpmy. Me otdyo v Pertioon Tov cuvOnkdv eotocivieong
TOV PLTAV, O VTAPYEL ) FVVATOTNTA TIG TEPLODOVE TTOL JEV EIVAL EMAPKNG O PLGIKOG POTIGUOC,
Vo AELTOVpYEl CUUTANPOUOTIKE TEXVNTOS QOTIGHOS MGTE Vo GLUTANP®VOVTOL 12-16 dpeg
QemOTOG TNV NUEPA Tov Bewpodvtol Wavikég yio T PéATiomn avdmtuén tov eutodv. Evog
aloOnpog potoavtictaons Oa petpdet Ty Hapén ELGIKOV POTIGHOV Kol KATd TN V0T TOL
nMov mov avty mEPTEL, B evepyomolovVTOL Ol AQUTTIPES HEYPL Vo SLUTANpwOel o
aToTOOUEVOG OPLOLOC MPDOV.

EmmAéov, m aviyvevon owtidg amotelel Oepehddng mpodiaypoen oceoieiog yio
OTOL0ONTOTE GTEYAGUEVT] KATACKELT), Le TO Beppoknmo va unv anoteAet eEaipeon). 'Etot, to
Beppoxnmio Oa eivan e€omMopévo pe ousOnTipo EVIOMIGHOV QAOYOS, EVED TOPAAANAL OTO
mAoiclo ac@AAElOG HE TNV YpNon Tov aicOntpa TAnupdpag, Oa eivar oe Béon va evromilet
vrepyeidion g oefapevig. Kar otic 000 meputtdoelg o evepyomoteitor 10 cHoTUA
GLVOYEPLOV, EI00TOLDVTOG TOV YPNOTH).

H gicodo¢ 610 Oeppoknmio Oa yivetan pe ac@dieia kot evkorio kg n eEwtepikn ToOPTA
Ba Eexdedmver pe Evav osOntipo aPng 6€ GLVIVAGUO UE TNV TANKTPOAGYNON EVOG LVGTIKOV
K®O1KoV.

Kieivovtog pe ta GuoTHHOTO AVTOLATIGH®V, HECH VO oaBNTpa kAiong Ba propel va
eléyyeTan to okiaotpo mov Ba VIAPYEL oTNV 0poPn Tov Bepuokmmiov ®ote vo emtevyDel

peiwon g e1oepyoOpeEVNS NAMOKNG oKTvoBoAiog.

1.4 Opyavoon AvmhopoTikig

H duthopotikn epyacio opyavaveTon oG €ENG:

210 0e0TEPO KEPAANLO YiveTal piot GHVTOUT TOPOLGIACT] KO TEPTYPOPT) TOV TEYVOLOYIDV
KOl TPOTVTIWV TTOV YPTGLULOTOLOVVTAL Y10 TV VAOTOINGT TOL TPOTEWVOUEVOL cuotipatoc. [Two
ocvykekpiéva, yivetar avaeopd oto mpwtoéxoAlo SPI, Ethernet, HTTP kot ZigBee, otig
yAwooeg mpoypoppotiopod C++, HTML/CSS, Javascript/AJAX, PHP ko1t MySQL mov
ypnooromOnkayv kot télog ota epyaireio Notepad++, XAMPP, Fritzing, Google Charts kot
ThingSpeak.

210 tpito kePdAoo mapovstdaletal n TAoTEOpUa avarnTuEng Arduino Kot ot ceOnTpeg
TOL YPNOOTOOVVTOL 6T0 cvotnua. Emypappatikd, yivetow avagopd oto Arduino kot Tig

O1POPEC EKOOCELS TOV Kol TOPATIOEVTOL AETTOUEPDC OAEG Ol TANPOPOpPieES Yoo TOV KaOE



atcOntpa kot weprpepelaxd VAo (hardware) mov emikovovel pe avtd. Avaidovtaol emiong o
TPOTOG LE TOV OTTOI0 GLVOEOVTAL HETAED TOVGS, OALN KOl O KMOIKOG TOV avVOTTUYXONKE Yoo TNV
avTOALOYT OEGOUEVOV HETAED OVTMV.

210 TE€TOPTO KEPAAOLO OVOADOVTIOL TO GEVAPLO TOL OTOi0. avVOTTUYONKAY GTNV TOPOvCa.
OUMA®UOTIKY €PYOCiO, VO GTO MEUMTO TOPOLGLALETOL O 16TOTOMOG OV AVOTTUYXONKE Kot
TEPLYPAPETAL AETTOUEPDOC M dladikasio avamTuéng Tov. [Nvetar avagpopd otnv Pdor dedopévmv
TOL YPNOUOTOIEITOL Y1 TV amodnkevon kot enelepyacio TV dEGOUEVOV TOL GLAAEYOVTOL
ot TO CLOTNUO, OTOPACELS TTOL EANPONCAY YO TNV TAPOVGINCT) TOV OEOOUEVMOV GTOV YP|oN
KOl 0 KOOKOG TTov avartuydnke yio v enitevén avtod 1oV 6TOYOV.

210 €Kt0 KePhAawo mapatiBeviar Ta cvunepdspata mov e€nydnocav and v BempnTiKn
HEAET 0AAG Ko TV vAomoinom tov Beppokmmiov, kabmg Kot To TPOPANUATO TOL
TOPOVGLACTNKAY KOTO TNV KOTOOKELT KOl 1 OVIILETOMON ovTt®dv. TEAog, avapépoviat
UEALOVTIKEG TTPOEKTAGELG TTOV £YOVV GKOTO TNV EEMEN TN AEITOLPYIKOTNTOS TOL GLGTNLOTOG,.

Téhog, 010 TapdpTUa A TOPOVSIALETOL 0 KOJIKAG TOV avartHYONKeE Yio TNV VAOTOINoT
g Asrtovpykdtrag tov Arduino, Tov oyedlacpd TS PAcng 0edoUEVOV KL TNV ETKOV@OVIN

NG LE TOV IGTOTOTO KAt TNV AELTOVPYIKOTNTA TOV 1310V TOV 16TOTOMOV.



2 Teyvoroyicg ko Epyaleia
2.1 Ewoayoyn

e autd 10 Ke@Ahato Ba yivel pio eneENynon TOV TEXVOAOYI®V OAAL Kol TV ePYOLEi®V
mov ypnoomominkay. Apywud Bo ereEnynbovv T SPOPETIKA TPMTOKOAAN ETKOVOVIOG,
o1 ovvéyeln Ba yivel po avo@opd OTIC SLUPOPETIKES YAMGOES TPOYPUUUATIGHOD, EVD GTO
téAog Oa yivel pio mapovoioon Tov epyareiov avamtuéng AoYIGHIKOD, TOGO GYETIKA LE TOV

UIKPOEAEYKTY OGO KO LE TOV TPOYPOUUATIGHO O10OIKTOOV.

2.2 IIp®OTOKOALY ETKOIVOVIOG

[Ma v enwowvovia 300 1 TEPIGGOHTEPOV VTOAOYIGTAOV 1| KOUP®V amatteiton Eva cHVOLO
KavOVOV TOV va TEPypdeel To g Oa yivetal vt 1 emkovovia. Avtd 10 GHVOAO, AOUTOV,
ovOpaleTol TPMTOKOALO E€MKOWV®VIOG KOl Ol KAvOveg Tov TEPIAAUPAVEL, OLGLACTIKA
SwywpiCouv v mAnpoopic. o TakETO ETOWO TPOG UETASOOT, OeEdyouv €AEYYOLG
AKEPALOTNTOG TNG TANPOPOpiag, emainBevovy v ANyn ¢ TAnpogopiag and To OEKTN Kot
OVOKTOUV 1 ETOVOAAUPBAVOVY TNV OTOGTOAN UNVOUATOV To omoia €ite dgv €ptacav, ite
KataoTpdenKay oty mopeia. Entkpatovv d1dgopa Tp@TdKOAAN ETKOVOVING OVAAOYA [LE TNV
EQOPLOYT, TOGO gvoLpLOTH 060 Kot acvppata. [Tapakdtom Ba avalvBodv téooepa amd avTd.

(kionetworks, 2021)

2.2.1 Serial Peripheral Interface (SPI)

SCLK » SCLK
MOSI » MOSI SPI
SPI MISO MISO Slave
Master sS1 » SS
SS2
m -
—» SCLK
» MOSI SPI
MISO Slave
» SS
»| SCLK
»( MOSI SPI
MISO Slave
»| SS

Eixova 2.1: Areikovion ovvoeouodoyiog SPL.
(SPI | FPGA Key, 2024)

To SPI eivan éva evoUpOTO TPOTOKOALO GEIPLOKNG EMKOIVOVING TO OTTO10 YPTCULOTOLEITOL
oLV Yoo emKovovia PeTaEd evog kuplov (Main) pIKpOoEAEYKTH Kol GAA®V TEPIPEPELOKDY

(Peripherals). Amoteheitan and téocepig diavlovg emkovwviag: To SCK (Serial Clock) mov



glvat To porot Yo cuyypovicpo ¢ emtkovaviag, To MOSI (Main Out, Sub In) Yo arootoAn
dedopéVOV amd TOV HIKPOELEYKTY oTa Tteplpepelakd, To MISO (Main In, Sub Out) yia Ajym
dedopévov kar 1o CS (Chip Select) yia tnv emiloyn tov meprpepelakom pe To omoio Ba deayOel
N emkowovia. H emkowvovia péow SPI etvan full-duplex vrodnAdvoviog mmg o LKpoeAEYKTNG
elvar og Béom kot va otédvel aAld kot vo Aapupdver dedopéva tavtdypova. LTy Tapodoo

gpyooia o ypnowonombei to SPI yia v emkowowvia tov Arduino pe to Ethernet shield.
(Hopkins, 2021)

2.2.2 Ethernet

Eixova 2.2: : Hopdoeryua mpwtokéllov HTTP oty ypouus; avolitnons evog puiloustont.
(Ethernet | Wikipedia, 2024)

To Ethernet eivar éva mpmtéKoAro evolppatng emkowvoviag, tvronomuévo og IEEE
802.3, to omoio Oivel T duvatdTNTO GVVOECNG OTO O1adiKTLO. AToTerel éva gupEmg
YPNOUOTOIOVUEVO TPOTOKOALO KAOMG TPocPEPEL 160ppomio LeTaED TayHTNTOC, KOGTOLS KOl

evkoMoag ot ypnon. (eveloper.mozilla.org, 2024)

2.2.3 Hyper Text Transfer Protocol (HTTP)

. http://iwww.example.com/index.html .

Ewcova 2.3: Hopaderyua mpwtoxoilov HTTP otnv ypouun ovolntnons evos poilouetpnt.
(Hypertext Transfer Protocol | Khan Academy, 2024)

To HTTP amoteiel 10 KOplo TP®OTOKOALO EMIKOW®VIOG TOV YPNOUOTOIEITOL GTOVG
(QUAAOLETPNTEG TOV OLAOIKTVOL Yot TN HETAPOPE dedopévav petald evog dlakopotn (server)
Kot evog meddrn (client). O meddtng, o omoiog cuVHBWG elvar Eva TPOYPOALLLLA TEPIYNONS 1GTOV,

extelel éva aitpo HTTP otov dakopot) o omoiog amavtdel pe 1o &yypoapo HTML mov

7



Inmnke. Yrapyet n Suvotdmta HETOPOPES OTO0GONTOTE TANPOPOPING LETAPEPETOL LECH

TOV J1AOIKTOOVL, T.Y. KEILEVO, NYOGC, E1KOVES, Bivteo kot dAla. (kionetworks, 2021)

2.2.4 ZigBee

74 zigbee

Ewxéva 2.4: Aoyérvmo ZigBee.
(Zigbee | w3.org, 2024)

To ZigBee eivar éva mpwtdékoiro emkowoviag Paciopévo oty tvmomoinon IEEE
802.15.4, to omoio glvar oxedlacpuévo yia ) dnpovpyia evog owiakon duktvov (PAN - Personal
Area Network), onladn yio acOppatn SIKTH®GN GLGKELMOV UE PASIOGVYVOTNTEG TOV ATONTOVV
YOUNAO pOUd dedopévov kot yaunAn oyd. Mo cvykekpuéva, mpoopiletal Yoo QoproyEg
UIKPNG KAILOKOG TOV amatobv acVPUATH JIKTVMOT Ot omoies yopaktnpiloviar amd pkpd
gbpog Lovng (bandwidth) kou Bpickovtan oe kovivég amootdoelg (amd 10 éwg 100 pétpa pe
onttikt| emaen). Ta mAieovekmuatd Tov sivan Twg e€ac@arlel YaunAn KaTavAA®GN EVEPYELQG,
glval €0koAo 1000 GTN YPNo™ OGO KOl GTNV EMEKTAGIUOTNTO HE VEQ EEAPTNUATO, TPOCPEPEL
AGQOAT SIKTLMOT) KoL EYEL APKETA Tpootty| Tiur|. H taydnta omostoAng 0e00UEVOV OTAVEL TO,
250 kbit/s, oo apketn yia ) Agttovpyio TG AmocTOANS dedopévav and aichntpeg og Evav
KeVTpKod KOpPo.

Ymapyovv tpeig katnyopieg cvokevmv ZigBee: Xvvtoviomg (coordinator), dpopoAoyntig

(router) ko teppoTikég cvokevég (end devices). [To avorvTicd:

e Xvuvtoviotig ZigBee: O cvvtoviotg (coordinator) amoteiel tn Pdomn tov dwtdov.
Yrdpyet akppadg £vag cuvtovioTrg o€ kabe diktvo ZigBee kabd¢ elvar 1 GuokevT| TOL
Eexivnoe apyikd 1o diktvo. Amobnkedel mAnpogopieg GYETIKE e TO OIKTLO, EVM
Aertovpyel ko oav amobeTPLo TOV KAEOUOV AGPOAELNGS.

e Apoporoyntg ZigBee: O opoporoyntg (router) mépa oamd TNV €KTEAECT HLOG
Aertovpylag TG €QAPUOYNG, OPO KOl MG EVOLAUESOS OPOUOAOYNTNG UETOPEPOVTOG
dedopéva og AAAEG GLOKEVES. ZUVNOMG TPOPOSOTOVVTAL OTd TO NAEKTPIKO SIKTVO MOTE
va gltvan whvto Stabéotpa.

o Tepuatikéc ovokevég ZigBee: Ot teppatikés ovokevég (end devices) éxovv pdévo
AertovpywdTTo. TG EmMKOw@Viag pe Ttov yovikd KOuPo (gite ovvroviotn, eite
dpopOAOYNTT), EVD OEV LITOPOVV VO, AVOUETASIOOVV dedopéva amd GALES cLOKEVEC. Me

avtoéV ToV TPOmO Olveton M dvvatdtnTa otov KOuPo va tiBeton oe adpdveln Eva



ONUAVTIKO HEPOS TOL YPOVOL, eEacparilovtag peydin didpketa {ong, Hog kot cuviOmG

elvar tpopodotodpevog and pratapia. (cytron.io, 2011)

2.3 TI'howooec TPoypPappROTIGHOD
2.3.1 Arduino IDE

ARDUINO

Eixova 2.5: Aoyoromo Arduino IDE.
(Arduino | Arduino, 2024)

To Moyiopukd Arduino IDE (Integrated Development Environment) givon pio mAatooppo
avoLyToL KMOKa (open-source) oyedtoouévn va vrootnpilel pkpogleyktég tomov Arduino,
dtvovtog TN duvatdTNTO CLYYPAPNS KAOSIKA, LETAYADTTIONG Kol POPTOONG TOV TPOYPELLLLOTOS
otV mhokéta. Eniong, emrpénet kot v aAANAETIOpaOT LE TO TPAYPAULLO KOTE TV EKTELEOT
TOV HECH UG GEplakng 006vng, dpotag pe to command line gvog vmoroyioty. H avémruén
OV KK Yivetor og CH++ gumAovTiopévn pe 101kég Pipitodnkec, pebodd0vE KAl GLVOPTHOELS
ot ontoieg fonbovv Tov Tpoypappatiot) oty oAANAenidpaocn pe to Arduino. To Arduino IDE
elvar éva apketd UKo TPog To ¥PNoTN TEPPAAAOV TOGO OGNV £YKATAGTOOT OGO KOl GTN|

oLYYPAPT KOl EKTELEST] TOL KOOWKA. (Arduino, 2024)

2.3.1.1 Ilpoypouuotiouos Arduino IDE

sketch_mar26a | Arduino 1.8.12

Ewcova 2.6: Iepifailov Arduino IDE.
(Arduino | Arduino, 2024)

To nepipdArov tov Arduino IDE amoteleiton omd 1€66€pa KoppdTioL:



1. Mia ypopun epyoreiov pe Koopmid yio. cuvnOiopuéveg GUVOPTAGELS KOl Lo GEPE oo
pevov. Ta Kovpmid TG YPOUUNG EPYOAEIDV ETITPETOVY TOV EAEYYO Y10 GUVTOKTIKA AAON
Kol T POPTMOGT TOV TPOYPAULOTOG, TN ONOVPYic, TO AVOlrypHo Kol TV omofnKevon
npoypapudtov (sketches) kot to dvorypa g oelplokng 00ovng.

2. Tov enelepyaotn KEWEVOL GTOV OO0 YIVETOL 1] GLYYPOEN TOV KMOOLKOA.

3. Tnv meproyn UNvupAT®VY 1 0010 TOPEYEL AVOTPOPOSOTNOT KOTE TNV arobnKevon kot
e€aywyn TOV TPOYPAULATOS Kot Eiong ERQavICEL To GEAALOTOL.

4. Tnv Koveora keévov 1 omoia epeavilel To Keipevo mov e&dyetat omd T0 AOYIGHIKO
Arduino IDE, cvumepilopfovopéveov mApov UNVOUITOV GEAAUATOS KOl GAA®V

TANPOPOPLOV.

Ta Ppata yo v emroyn extédeon evog mpoypdupatog oe Arduino eivon ta €€ng:

1. Emioyn mhokétag Arduino:

@ sketch_jul08b | Arduino 1.8.9 e ] X
File Edit Sketch Tools Help
1 Auto Format Ctrl+T
Archive Sketch
sketch_jul08b Fix Encoding & Reload EcatdsMansoes
Manage Libraries... Ctrl+Shift+l A
Serial Monitor Ctrl+Shift+M Arduino AVR Boards
Serial Plotter Ctrl+Shift+L Arduino Yin

® Arduino/Genuino Uno

MEH O AW ERINS SinWaicipdatey Arduino Duemilanove or Diecimila

Board: "Arduino/Genuino Uno” 3 Arduino Nano
Port 3 Arduino/Genuino Mega or Mega 2560
Get Board Info Arduino Mega ADK

Arduino Leonardo
Arduino Leonardo ETH
Arduino/Genuino Micro

Arduino Esplora
¥ Arduino Mini

Eicova 2.7: Odnyieg yio emidoyn mhoxérog oro Arduino IDE.

Programmer: "AVRISP mkil* 2
Burn Bootloader

2. Emoyn 0vpoag USB oty omoia eivar cuvoedepévn n mhoakéto Arduino:

& sketch_jul08b | Arduino 1.8.9 = E 3

File Edit Sketch ‘Tools Help

R 1 Auto Format Ctrl+T
Archive Sketch
sketch_juld8b Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+l
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

WIFi101 / WiFiNINA Firmware Updater

Board: "Arduino/Genuino Uno”
Port 2 Serial ports
Get Board Info COM1

Programmer: "AVRISP mkil"
Burn Bootloader

Ewcova 2.8: Oonyieg yra emroyn Bopag oto Arduino IDE.

3. "Eleyyog 00 TPOYPAUUATOG Y10t GUVTOKTIKE AGON:
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@ sketch_jul08b | Arduino 1.8.9 — O X
File Edit Sketch Tools Help

sketch_jul08b

Ewcova 2.9: Odnyieg yra Eleyyo labwv oto Arduino IDE.
Doptwon Tov KOdKa 6TV TAokéta Arduino:

sketch_jul08b | Arduino 1.8.9 — O X
File Edit Sketch Tools Help

sketch_jul08b

Eiova 2.10: Odnyieg yio. poptwon tov kwoiko. ato Arduino IDE.

Avtipetdmion mlavdv GEOALITOV TOV UITOPEl VO TPOKVWOLV KATA T LETAYAMDTTION 1)

Katd To avéPacpo:

Board at COM4 is not available

A

Arduino/Genuino Uno on COM4

Ewcova 2.11: Evisieig opaiuarwv oto Arduino IDE.
6. Avotypa ceplokng 00ovng:

€® sketch_jul08b | Arduino 1.8.9 — O X

sketch_jul08b

Ewcova 2.12: Odnyieg yra avoryuo. oeipioxns 00ovng oto Arduino IDE.

© coms - (=]

] Autoscrol [] Show timestamp BothNL&CR v 9600baud ~  Clear output

Eiwova 2.13: Zeiproxiy odovy.
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H oeiproxn 006vn glvar €va ToAd ypnoipo epyoareio TOGO yio TV OAANAETIOpaoT LE TO
TPOYPOUIO OGO KOl Yo TV OTOGPUALATOOT Tov. H ekTOmmon TtV omotehespiTmv
otV ogiptakn 00ovn glvor | o amAn ££000¢ mov pmopel va £yl Evo Tpdypappa. ITo
ovvBeteg pnéEbodot mepthapfavovy v odvoeon pog LCD 006vne 1 1o «avéBacpoy tmv
TANPOPOPLDV GE 10, IGTOCEAIDN 1] GE KATOL0 EQAPLLOYT.

7. Avotypa Serial Plotter:

B sketch_feb28a | Arduino IDE 2.3.1

File Edit Sketch Tools Help

g e ¥ Arduino Uno

Interpolate STOP x=

08
0,6
04

0,2

ype Message New Line 9600 baud

Eiova 2.15: Serial Plotter
To Serial Plotter givon éva efioov ypfoo epyoieio 10 omoio emiTpémer Vv
OTLTIKOTOINOT TOV TIUAV KATOWG HETOPANTAG HEow® €VOG OlypAUpaTos. Akoun,
VIApPYEL M SLVATOTNTA Y. TOVTOXPOVY] TOPOTNPNOT TOAAATADY UETARANTAOV.

(docs.arduino, 2024)

2.3.2 Thoo60eg TPOYPUUNOTIGHOD OLAOIKTVOV
2.3.2.1 Hyper Text Markup Language (HTML)

HTML

Eiwcova 2.16: Aoyororo Hyper Text Markup Language.
(HTML | w3, 2024)
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H HTML (Hyper Text Markup Language) eivatl n kabiepopévny yYAOGGo onpoveng yo
1ot00eAideC. O puAlopetpntig (web browser) d1afdalet To apyeio Kot avaAoyo pe T CHUOVO,
avayvopilel Tnv popen pe v onoia Bo TapoLGLAGEL TO KEIUEVO, TIC EIKOVES, TOVG GUVOEGUOVE
ko AL, EmmAéov, n HTML emitpénel v evoopUdTmon EVIOADY Kol 6€ AAAEG YADGOES OTI™G
n CSS «xow n JavaScript gumiovtilovtag T HOPON TNG 1GTOGEAONG KAVOVTAG TNV 7O
dwdpactikr). H avantuén npoypappdtov pmopel va yivel ypaeovtag oe omolodnmote apyeio
Kkewévou pe kotdAnén atml v .htm. (w3schools, HTML Introduction, 2024)

Ta otorgeia tng HTML ovopdlovion etikéteg (tags) Kot amoTteAovV To Pocikd doutKd
otolyela pog 1otoseridag. Ot etikéteg Aettovpyobv ovd Cevyn Kot 0 TpOTOG YPOENS TOVS givat
péca ota ovpuPora <...> yia v etkéta Evapéng (m.y. (<head>) ko </...> yo Vv etkéTaL
Mé&ng (.. </head>). 'Emerta avaroyo pe v embount] popen g 16toceAidos pmopel vo
nepthapdvovton Kot GAAeg eVTOAEC, 1) kaBepia amd T1g omoieg e10dyet kat £va vEo ototyeio otV

1otocelida. Kamoteg and tig Pacikég eviodég cuvoyiloviol GTOV TopaKAT® TIVOKOL:

Etwéta eprypaen
<IDOCTYPE> AnAwon tHmov gyypdpov
<html> ... </html> "Evap&n kodwo HTML
<head> ... </head> KaBopilel v emkeparidn g oeridog
<title> ... </title> Tithog ceridag
<body> ... </body> KoaBopilet to kOpro chpa g ceridag
<hl> ... </hl> Keparida (h1 péypt ho)
<p>...</p> Apym mapoypdpov
<img src="...”> Ewcayoyn exdvag
<a href="*...”> ... </a> Ewsaymyn vrepouvdéciov

ITivoxag 2.1: Booixég eviorégc HTML
(HTML Basics | mason, 2024)

2.3.2.2 Cascading Style Sheets (CSS)

Eixova 2.17: Aoyororo Cascading Style Sheets.
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(CSS| w3, 2024)
To CSS (Cascading Style Sheets) amotedei ocvpuminpopa g HTML, xobmg
AP CLOTOIEITOL Y10 VO TEPLYPAYEL TNV EUEAVICT] KOL TN LOPPOTOINGT TV 16TOCEAIdWV. Atvel
™ dvvortdTnTa EMEEEPYUTING YPOUATOV, YPUULATOCEP®V, TEPIOMPIOV K.AT. GUVEICPEPOVTOG
GTNV GTUMOTIKT avATTLEN NG 10T0GEADAG. Mo va avaryvoplotody amd ToV UALOUETPNTN TA.
apyela ypappuéva o CSS mpénet va £xovv v katdAnén .css. H ypnowomta g CSS éykettan
010 YeYOVOG Tw¢ Oaywpilel 10 mepPleyOUevo TG 10TOGEADOG amd TNV EUEAVIoN 1TNG,
Bedtidvovtog TV TPosPactudTNTO KOl TOPEXOVTAG TEPUITEP® cVEMEID Ko EAEyy0 ot
EUPOVICIOKA YOUPOKTNPLOTIKA TNG 16T0ceAdag. O kmdwog o CSS ovclaotikd meptiapfavet
o¢ KMoewg 11g etkétreg g HTML kot toug diver kdmowo emmAéov yapoaktnplotikd. o
Tapadeypa yo Tig eTk€TeC «body», «hl» kot «p» Pmropode va Ypayou e TO TOPAKAT®:
body {
background-color: lightblue;
b
hl {
color: white;

text-align: center;

}
p{

font-family: verdana;
font-size: 20px;
}
Y€ avTO TO KOUUATL Kddwa kabopilovtal ta ypdpata, 1 6Toiy o, N YPOUUUATOGEPE Kot

T0 nEYENOC ™G Yo T1g drapopeg eTkéteg HTML. (w3schools, CSS Introduction, 2024)
2.3.2.3 JavaScript (JS)

JavaScript

Ewcovo 2.18: Aoyororo JavaScript.
(Javascript | w3, 2024)
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H JavaScript eivor pio. yYAOGGO TPOYPOUUATIGHOD 1 OO0 EMTPENEL TNV LAOTOINGN
oLVOETOV AEITOVPYIDV GE 16TOGEMDEG KaDIoTOVTOS TEC duvapukés. Mepikd mapadelyporta
TETOLWV AELTOVPYIDOV Elval 1] EUEAVIOT TEPLOOIKMOV OVOVEDCEMYV TOV TEPLEYOUEVOD, Ol
dadpaotikol yapTec, Kivovueva ypaetkd 2D/3D kat AL, evd ETUTAEOV UE TN YPNON KATOL®V
TPOYPOUUUOTIOTIKMOV TEYVIKOV UTOPEL vaL YIVEL AVOVEDGT TOV TEPLEXOUEVOD TNG GEAIDNS XWPig
avavEmon oAOKANpTG TG oeridag AJAX (Asynchronous JavaScript And XML). H JavaScript
umopel va ypnowomnombel eite dnpovpydvrtag Eexwplotd apyeio pe Katdinén .js, eite va
gvoopatmdel oty html pe m ypron tov etiket®v <script type=‘‘text/javascript’™ ... </script>.

Axoun, ot duvatdtteg g JavaScript avefaivovv paydaio pe v evoopdtoon towv APIs
(Application Programming Interfaces). Ta APIs etvou £Totpa koppdtio kdduka o omoio Kdvouv
pio cuykekpyévn epyocio kot umopovv va eveopatwbodv 6to mpdypappe g JavaScript yio
vo gumlovticovv TIc Aertovpyleg g totoceridac. Kdamown yvootd APIs givor to DOM
(Document Object Model) API 10 omoio emttpénet TV SLVOUIKY] OVOVEDGCT TNG LOPPNG TNG
1ot00eAd0C (T.y. pop-up windows), énwg emiong kot to Geolocation API 1o omoio avaktd T1g
YEWYPaPIKES TANpoeopies (m.y. Google Maps).

Téhog, Wwaitepn eEEMEN vrdpyel kot otig PiProdnkec ot omoieg eivan Paciouéveg oe
JavaScript. 'l mapaderypa n React.js etvan pio avorytov kmdka BipAodrkn n omoia ctoyevet
o1 dnuovpyia dterapav ypriotn (User Interfaces). Yrdpyovv dekdoeg mapopoteg BrpArodnkeg
N mhaiowa (frameworks) 60nmwg ovopdalovrat, pe Ta wo yvootd va eivar to Node.js, To Angular

kot to Next.js. (docs, 2024)

2.3.24 PHP

hp

Ewcova 2.19: Aoyororo PHP.
(php | Wikipedia, 2024)

H PHP (Hypertext Preprocessor) givat pio YAO®GGO TPOYPOLUUATIGHOD TOV ¥PTCLULOTOLEITOL
KLpimg Yo T ONIoVPYic SLVOUK®OV IGTOGEAID®VY, TPOGOIOOVTAS TOVG YOPUKTINPIOTIKA OTMG
QOPUEG EMKOIVOVING, GLUGTNIATO GUVOECTG ¥PNOTOV Kot GAAa. [Ma va to meTveL avtd elvan
OYEOLAGLLEVT] VO TPEXEL TNV TAEVPA TOL dtokopoTy| (server-side). ‘Etot, prmopel vo emikovaovel
pe Pdaoeic dedopévev yloo TNV OVAKTINGT KOl €yypoer] OedopéVeV, LE KOTO0 CUGTNLO
dlayeipong apyelwv 1 KAmolo Vot aAANAoypapiog ywpis va £xel TpdsPacn o ypnos-

15



nmeAdng (client) otig mAnpoopieg avtéc. Avt) givar Kot 1 €180mo10G dPopad TS omd ™
JavaScript, n omoia emiong ypnoyomoteital yio T SNUovPYio SLVOUKOV 1IGTOCEAIO®V WOTOGO
Aertovpyel oty mAevpd tov meldn (client-side). O k®Owkag PHP pmopel va ypaoprtet gite og

apyelo pe katdAANAn enéxtaon .php M .php4 M .phtml, | va evoopotodel o apyeio HTML

' /Server Filesystem
Client

H y gt
/ PHP Code
' N

Apache Mail Server
Web Server E-mail

YAPNOLOTOLDVTAG TIG £TIKETES <?php ... 7>. (php.net, 2020)

Eixova 2.20: Hopdoetyuo opyitekrovikng PHP.
(What is PHP| easytolearning, 2024)

2.3.2.5 Asynchronous JavaScript and XML (AJAX)

Ewcova 2.21: Aoyotomo AJAX.
(What is AJAX? | w3schools, 2024)

To AJAX (Asynchronous JavaScript And XML) elvar  éva  oOVOAO  TEQVIKAOV
TPOYPOUUOTIGHOD TO OTOI0 EMTPEMEL TNV AVAVEMON €VOC TUNHOTOC TNG GEAdag ywpic v
avavE®oT OAOKANPNG TG GEAMDAG. Ot SLOOIKTLOKEG EPOPIOYES UITOPOVY VO GTEAVOLV KOl VO
AapPavovy dedopéva and Evav dtakopiot (server) pe acHyypovo Tpomo Ywpig v EXEPovV
OTNV VTIAPYOLGA GEASO. XTIG GUYYPOVES E€QAPUOYEC, YPNOUWOTOlEITOL KUPIMG 1N HOopOn
dedopévev JSON (JavaScript Object Notation) évavtt g XML Adym TV TAEOVEKTNUATOV

oL cuvoodegvovtar amd tn JavaScript. (IBM, 2021)
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Browser Web Server

2
XMLHttpRequest )| HTTP Request

¥

Business Logic
Implementation

callback() L (PHP, servlet, etc.)
C_J 5|  XMLData

1) T Y
JavaScript 6)
call data
HTML & 3) exchange 4)
CSS data
{ Presentation J Data Store

Ewcova 2.22: Apyirexrovikn AJAX.
(How AJAX works? | javatpoint, 2024)

To AJAX ypnowonotei 1o avrikeipevo XMLHttpRequest yia va emkotvovicet pe tov
dwkopot]. Ta fpata mov akolovBovvtot eivar ta €ENG:

1. O yprotng otéiver éva aitnua ond to Ul (User Interface) xou pio kAnon péow
JavaScript otéhvetar 610 aviikeipevo XMLHttpRequest.

2. To aitnua HTTP otéAveton oto drokopiot and to avrikeipevo XMLHttpRequest.

3. O oxouotg OAANAETOPA pe T PAom OEOOUEVMOV YPNOLUOTOIDVTOS M0 GEPE
teyvoloyiov 6mwg PHP, Servlet k. Am.

4. Tiveton avlxTnon TV 0E00UEVODV

5. O dwkootng otélvel gite dedopéva XML eite dedopéva JSON omn cuvdptnon
avéxAinong (callback) tov XMLHttpRequest.

6. Ta dedopévo HTML kot CSS epgaviCovtar 6to mpdypopLpLo Teptnynong.

2.3.2.6 MySOL

My

Eucéva 2.23: Aoyétomo MySOL.
(MySQL | seeklogo, 2024)

H MySQL (Michael Widenius Structured Query Language) eivat éva cdotnpa dwyeipiong
oYECLOKOV Pacev dedoUEVaV TO 0moio ypnoiponoteiton yo tn dwyeipion dedopévov ce pia
Baon dedopévov. Eivar apketd ompoeidég cvotnua olayeipiong Pdoewv dgdouévav kot
xpnoonoteital evpémg oTig epaproyég Aoyopkov. (Gupta S. , 2021)
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Ta dedopéva ot MySQL amobnkeboviot oe mivakes, o1 0moiot 0moTEAOVVTOL O YPOLLIES
Kot otnAec. H droyeipion toug yivetan péom tv SQL eVTOADV [e TNV TO GNUOVTIKY KaThyopio
EVIOADV Vo elval Ta epotiuata (queries) pe To omoia yiveTon avaxtnon 1 eVNUEP®ON T®V
dedopEVDV.

Ot k0pieg evioréc g MySQL eaivovtol otov mopakdto wivaka:

Evtoin Heprypaen
SELECT E&aywyn dedopévov
UPDATE AvovEmoT 0eS0UEVDV
DELETE Awrypoeny dedopévav
INSERT INTO Ewcaywyn véov dedopévav
CREATE DATABASE Anpovpyia véag faong dedopévmv
ALTER DATABASE Tpomonoinon Paong dedopévov
CREATE TABLE Anuovpyia véov mivaxa
ALTER TABLE Tpomomoinon mivaxa
DROP TABLE Awypagn mivaxka
CREATE INDEX Anpovpyia kKA0100 avalntnong
DROP INDEX Awypagn kKAeW100 avalntnong

Hivokog 2.2: Baoikég eviorés SOL.

2.4 Epyoieio Kow TAATOOpRES

2.4.1 Ewayoym

Xm ovvéyew Bo yiver gl avo@opd oTto SIPOPO. TPOYPOUUOTICTIKG £pyaAieios OV
ypnowonomdnkav ota mAaicie ¢ OwmAopatikig. Kobobg Oka to Aoyiopukd  mwov
aglomomOnkay MoV ovoyTtod KAOJIKE, 1 TOPOVCH €QPUPULOYY| YopakTnpiletor amd younio
KOGTOG VAOmoinomg, yY®pig ®oTOGO VO VLTOAEIMETOL G€ YPNOIO Kol  EVOLIPEPOVTOL
YOPOAKTPIOTIKA.

Ta mpoypdappato mov Oa ToPoVGIICTOVY TOPUKAT® 0E0TOMONKAY Yo T GYESINOT] TV
AmOPOITNTOV KUKA®UATOV, TN GUYYPOEN TOV KMOKO TNG IGTOGEAIDNG, TNV TAPOVGIOCT) TMV
OTOTEAECUATOV GE KATAAANAQ Stoypdppato kabde eniong Kot TNV OTOGTOAN E100TOGEDV

GTOV YPNOTN.

18



2.4.2 Notepad++

Eiwcova 2.24: Aoyororo Notepad++.
(How to Use Notepad++| arrow, 2020)

To Notepad++ eivor éva open-source mpoypappa eneepyaciog KeWEVoL kol mnyoiov
KOdwa yuo 10 Agttovpywkd ovotnuo Microsoft Windows. Eivor amd ta mo dnpogiin
mpoyphupotTo enesepyaciag KeWEVOL AOY® Tov OTL givor €lo@py, YPNYopo Kol €OKOAQ
enektdopo. [Mapéyel syntax highlighting ypopatiCoviag Tov kKddka avdioyo pe T Soun g
KdOe YADGGG TPOYPUULOTIGLOD TOV ¥PNCLOTOEITAL VD TO TTEPPEALOV gival apKETA amAd
Kot Katavontd. Xta mAaicio g epyaciog XPNOLOTOMONKE Yo TV GLYYPAPT TV SCripts o€

PHP, JavaScript, HTML, CSS, AJAX kot MySQL. (notepad-plus-plus.org, 2020)

2.4.3 XAMPP

XAMPP

Ewcova 2.25: Aoyotomo XAMPP.
(XAMPP Tutorial| javatpoint, 2024)

To XAMPP ¢givon mokéto mPOypoppdT®OV AOYIGHIKOD  OVOLXTOD  KOOIKO  7TOL
AP CLOTOLEITOL Y10 TNV GYESIAOT KO AVATTUEN 10TOCEAId®V OOKIUAGTIKA Y®Pig TV cLVOESN
oto dwdiktvo. [epiéyel tov e&umnpetnt 1otoceridwv Apache HTTP, v Bdon dedopévov
MySQL «at évav petayrAottiom) yio kodka ypaupévo oe PHP ko Perl. To 6vopoa XAMPP
TPOKLITEL OTOG POIVETAL TAPUKAT®, LITOINAMDVOVTOG TIS TEYVOAOYIEG OV TEPLEYOVTOL GTO
AOYIOUIKO:

o X (“cross platform”, Loyiopikd aveEaptnTmg TAATQOPLLOG)

e Apache HTTP Server
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e MySQL

e PHP

e Perl

Baoiletar otov Apache HTTP Server o omoiog amotelel 1o evOLOUESO GTAO0 HETAED TNG
16T0GEAIDOC OV BEAEL va avoilel o ypnoTng Kot Tov TTPoypdupatog Thonynong (browser).
OvclaoTikd, kK4Be opd TOL 0 YPHOTNG EMCKENTETAL EVAV IGTOTOTO, TO TPAOYPULLLO TAOTYNONG
emkowvmvel e évav dtakoptot (edw: Apache) péow tov mpmtokdihov HTTP kot exeivog
TOPAYEL TIG I0TOGEMOEG KOl TIG ATOCTEAAEL GTO TPOYPOLLLLLO TTAOTYNONC.

Me to XAMPP o mpoypappatiomc propel va kaBopicet T pLoper| Kot Tig Aertovpyieg g
10TOCEADOC TPV TNV B€0EL 68 €QapLoY], dNANST TOTIKA GTOV VTOAOYIOTH XWPig va gival
amopoitntn 1 ovvdeon oto dadiktvo. Ymoompilet PHP kot MySQL mpoceépovtog
onuwovpyla kot avantuln Pacoewv dedopévov KOOMG KOl TOV OYXEOONGUO  OLVOUIK®OV

YOPOUKTNPIOTIKAOV TNG 1oTtoceridas. (K, 2021)

2.4.4 Fritzing

Eixova 2.26: Aoyororo fritzing.

(Fritzing, all you need to know | automatismosmundo, 2024)
To Fritzing eivon €vo open-source mpOypOapLo GYESIAONG NAEKTPOVIKOV KUKAMUATOV.
Atvel ) duvaTOTNTA GTO YPNOTN VO GYEOAGEL TPOTOTLTTO KLUKAMUOTA LE Ao TV TAATEOPLLOL
Arduino kot 6N GLVEXELN TOPEXEL TOCO TN GYNUOTIKY TEPLYPUPT] TOL KUKAMUATOG OGO KOt TO
oyédwo og PCB (Printed Circuit Board). AmoteAel évav gdypnoto kot dmpedv TpOTo Gyediaong
KUKA®UATOV TUTOUEVOV G TAAKETO Kot YU avTd Bewpeitan 0oV ETAOYT| Y10 EPACITEYVEG,.
Axoun, dwbéter por peydAn GLAAOYN MAEKTPOVIKOV oTolyelmv T omoio. umopel vo
YPNOOTOGEL 0 ¥PNOTNG, KAODG TO TPOYpappa epmAovtiletan pe elevbepeg PiPAoOTKeC TOV
TPEYOLY OAPOPES ETOPEiEg Kataokeung nhektpovikav. [TapdAinia, o yprotg unopel Kot o

010G va oyedidoel kamotov asOntnpa 1 kdmowo eEdptnpa. (en.wikipedia.org, n.d.)

20



I untitied Sketchfzz - Fritzing - o X

}Apxm Enzfepyacia  Efgpuipa Tipofolj MapdBupo  BodBeia

o [QEET RN fritzing | BLOG

Fritzing Fab
;

Ewcova 2.27: Iepifalrov fritzing.

(Fritzing electronics| fritzingonline, 2024)

2.4.5 Google Charts

Google
( ‘ Developers
Charts

Ewcova 2.28: Aoyororo Google Charts.
(Google Chart Tools Review| financesonline, 2024)

To Google Charts eivor pio dtadiktvokn vanpecio Tov mwapéyel dwpedv Pipiodnkeg
Baciouéveg oe JavaScript yw v omtikomoinom odedopévoyv. Ymootnpiler dtdpopa
Oy pappoTo OTMG 10TOYPOALLLO, OEYPOUUIO «TTITOY, OIUYPOUe JGTOPAS Kot GAAL EVED Ol
TANpoopieg pumopovv va gcaybovv anevbeiog amd pio faon dedopévav. Tlpocepépet Evav
€0KOAO TPOTO OMTIKOTOINGNG OEOOUEVOV OTOTEADVTAS YPTGLUO EpYOreio KaTd TNV EvacyOAnon

pe v emotnun oedouévav. (developers.google, 2019)

2.4.6 ThingSpeak

L 1 ThingSpeak

Ewcova 2.29: Aoyotomo ThingSpeak.
(Thingspeak | iotone, 2024)
To ThingSpeak givon dAAo £va open-source AOYIGUIKO TO OTTO10 EMTPETEL GTOV YPNOTN TV
emkowvovia pe ovokevéc-puéAn evog Internet of Things (IoT) owkoocvotiuatog. Afver
SVVATOTNTA Y10 OVAKTNOY|, OTTIKOTTOIN o1 Ko enegepyacio dedopuévav o Tpayratikd ypdvo 6To

cloud. Mmopei va Adfet Ta dedopéva amod T CLOKEVEG Kot £1T€ Vo TaL TPOPAAAEL OE TPAYUATIKO
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xpévo eite va oteilel ewdomomoelc. Emiong, vmootpiler to Aoywopkdé MATLAB g
MathWorks divovtag ™ dvuvatdtnta yio avaAvcn Kot OTTIKonoinon dedopévav te T xpnon

TV pebddmv oo MATLAB. (thingspeak, n.d.)
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3 YAKO pnépog cuoTnaTog
3.1 Arduino
3.1.1 T'evikég minpo@opisg

ICSP for Atmega 16U

Digital 1/O
Reset Button
Built in LED
USB Connector RX TX Leds
USB-TTL Converter 1Mtz resonator
Poly Fuse ICSP for ATMega328P
LM358
5V Regulator ATmega328P

Microcontroller
DC Barrel Jack

Analog Inputs

3.3V Regulator

Ewcova 3.1: To kopra eCoptiuora g mhaxérag Arduino.

(Arduino | Arduino, 2024)

Onwc éxer avagepbel, o kmdwkag o omolog vAomotel Tic Aettovpyieg TG GLAAOYNG
dedopévov and aictnmpeg kot n dwPifacn tovg oty Pdon dedopévev, extedeitor €&’
oAokApov 6to Arduino. To Arduino amoteleiton amd TOV KHPLO UIKPOEAEYKTY Kol O GAAQL
CUUTANPOUOTIKE  KUKADUOTO  OmTopoiTnTo Yoo TNV KATOAANAN TPOQOdOGio. TOL Kot
GLVOEGILOTNTA TOL TOGO LLE TOV VITOAOYLIGTI OGO KO [LE TO TEPLPEPELKA TOV YPTGLOTOLOVVTOL
GTNV EKACTOTE EQPOPLOYT.

[T avaivTikd, 10 Touakt Tov Tailgl T0 pOAo Tov pikpoereyktn evog Arduino UNO eivan
10 ATMega328P. Exel extehovvror OAeg ol dlepyaocieg ol omoieg amoartovvtol Kotd Tnv
extéleon tov mpoypappotoc. Kovid tov Bpioketor évag toloviome cvyvomtog 16MHz o
omoiog amotteiton yio v Agttovpyion tov poioywov (clock) mov PBpioketan péoco oto
ATMega328P. Axoun, vrapyet kar évag ICSP (In-Circuit Serial Programming) connector pécw
tov omoiov yivetar m @Optwon tov bootloader. O bootloader ekteieiton mpwv 10 KHPLO
TPOYPOLLO Ko gfvar vTehBLVOG Yo TNV APYIKOTOINGT TV KATUXOPNTAOV TOV WKPOEAEYKTN,
wote va eivan o€ Bon va poptmBel 10 KOp1o mpdypappa. (Arduino, 2024)
3.1.1.1 Tpogodoaio

H tpogpodosio tov Arduino pmopei va yiver pe 60o tpdnovg. O npmtog eivar o USB — B
socket connector 0 0moi0g ¥PNCIUOTOIEITOL TOGO Y10 TNV TPOPOSOGin TNG TAUKETOS LECH TOV
VTOAOYIGTH OGO KOl Y10l TNV EMKOV@VIN TOL VTOAOYIGTH pe TNV TAakETA pécm USB adAd kot
TOV TPOYPOUHOTIGHO TNG. O devTeEPOg TPOTOS TpoPodooiag eivar o DC Barrel Jack péom tov

omoiov divetal 1 dSuvaTOHTNTA Yo TOPOYN EEMTEPIKNG TpOoPodociog IV-12V.
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Metd Vv Tapoyn Tdong oTnV TAOKETA 0KOAOLOEL TO KUKA®UO TPOPOSOGING TO 0TOT0

elvar vevbuvo yio tov vroPiPacud g tdong o SV kot 3.3V n omoia eivar kou m Tdon

AELTOVPYIOG TOV UIKPOEAEYKTH. ZTNV EIKOVO, TOPOKAT® (PAIVETOL OAOKANPOUEVI] 1| PON TNG

1GY00G amd TNV €16000 HEYPL TO eKAoTOTE avTikeipeva pall pe v UEYIoTN avoy TOVG OE

évtaon pedpotoc. (circuitdigest, 2022)

Legend:

C] Component . Power I1/0
. Max Current

ATMEGA16U2-MU(R)

ATMEGA328P-PU

—)[ KPT-2812SGC (Green LED) ]

I 4xKPT-20812YC (Yellow LED) ]

Conversion Type

. Voltage Range

Ewcova 3.2: Poy 1aydog oe évo, Arduino UNO.

(Everything you need to know about the Arduino Hardware | Circuit Digest, 2022)

3.1.1.2 Ymodoyéc — Axides (Headers)

O vrodoyég oto Arduino gival ta onpeio ota omoia GLVOEOVTUL TO KAAMOLO DGTE VO

glval EQIKTN M KATAOKELY] VOGS KUKADONOTOG. AVTEC TOPOVCIALOVTOL GTOV TOPOKATW TIVOKOL

GUVOOEVOUEVEG OO 0L LIKPT TTEPLYPALPN].

Header Description
I'eiwon. Mnopet va oomomBel wg yeiwo
GND n p XPNOYLOTTOM Y n
OAOKAN POV TOL KUKADLOTOG,.
Tpopodoacia 5V kot 3.3V. And avtég T1g akideg
TOPEYETOL  TOC omoia mopel v
5V & 3.3V Pex o HoP

ypnoworombel  yioo Vv TPpoPOd0sGic.  TOL

KUKADLOTOG,

Avoroyikég glcodot

Analog In (pins A0-AS5). Méow avtdv TtoV
okidov pmopel va  yiver avdyvoorn evog

OVOAOYIKOD GYLLOTOG OTO TOV [UKPOEAEYKTY|, TO
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omoio oI cvvEyeln Umopel vo peTaTpoanel e

YneoKo.

Ynooxég EicodovEEodot (E/E)

Digital IN/OUT (pins 0-13). Avtéc ot axideg
UTTOPOLV VO YPNGILOTOMO0VY TOGO Y10, 16000
660 ka1 Yo £6000 ymelak®dv onpatov (Aoyko 0

nn

PWM (~)

Axidec (3, 5, 6,9, 10 kar 11 oto UNO). Avtég
01 0KIOEG YPNOYLOTOLOVVTOL TOGO GOV YNOLOKEG
E/E aAld kot o Stopépemor TAATOVG TOAUDY
(Pulse Width Modulation).

AREF

Yrnootpilet OVOAOYTKT avaQopd.
Xpnowonotgiton  yuo ™ pvOuion  pog
eEotepkng avaeopds (0-5V) g 10 avotepo

OP10 Y10 TOVG OKPOOEKTEG AVAAOYIKTG E1GOS0V.

Kovuni Reset

Me 1 ypnon tov yivetar emovekkKivnom Tov

TPOYPAUUOTOS TTOV «TPEXEL 610 Arduino

Hivokog 3.1: eprypapi axiowv nloxétog Arduino Uno (docs.arduino.cc, 2022)

3.1.1.3 LEDs xazdoraons

g Inbuilt LED
VA% TX & RX LEDs 52l

Ppwer LED

Ewxova 3.3: Torobeoio twv LEDs o¢ éva. Arduino UNO.

(Everything you need to know about the Arduino Hardware | Circuit Digest, 2022)

Yndpyovv 4 LED oto Arduino. 'Eva ypnoiponoteitor og €voeiEn tpopodociog Kot dVo

(RX-TX) ypnoyomotovvrot yio £vOeiEn HeTapopdis 0edopévmv and katl Tpog to Arduino (dnwg

yivetar Katd 1 OpTmon evog vEéou mpoyplupatoc). TELoc vdpyet éva LED cuvoedepévo pe

™V ynoakn akida 13 n onoio propet va ypnoyoronel amd tov ypnotn cov EVOEIEn og HéPog

KAmTol0g AE1Tovpyiog ToV TPOYPELLLOTOG.
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3.1.2 Exdo6oeig Arduino

Yrdpyovv 618¢popeg ek00c€1C mAakeT®V Arduino pe BAon Tig Aettovpyieg TOV TPOSPEPOLV.
Ot o dradedopévor tomot givar ot Uno, Mega kot Nano, eved vrdpyovv emiong TAAKETES e
¢ETpa AertovpykdTnTEG OGS 1 LITOSTNPIEN TPOTOKOAAWV O™ Bluetooth, Ethernet ko WiFi,
N VooTNPEN KAPTAG LVIUNG Yo amoBnkevomn dedopévev 1 akdun kot 1 evoopdtoon FPGA
chip yia 1GyVP1| VTOAOYIGTIKY SVVOUN.

Mopaxdto o avaeepBodv KATOL YPNCIUN XOUPOKTPIOTIKA Y0 TOVG TPELS POctKovg

TOmovg mThakeT®v Arduino.

3.1.2.1 Arduino Uno

Eixova 3.4: Arduino UNO R3
(Arduino Uno Rev3| Grobotronics, 2024)

To Arduino Uno amotelel v Pacikn mhakéta Arduino kot mpoteivetat yio vo EEKIVIGEL
KAmo10g TV ekpdOnom Tpoypappaticpol Kot v eEotkeiwon pe Ta nAektpovikd. Eivar ) mo
dwdedopévn TAaKETa, EVO givar coppatn pe TANB0C eONTPOV Kot ETEKTACEDV.

Avodvtikd,  mhakéto owbétel 14 ymoelokég €16000V¢/e£0d0VC PE TIG 6 Amd OVTEC Vo
UTopoLvV Vo, ypnoiponombovyv g PWM é£odot, 6 avaroyikég 160d0vc, 1 €icodo tpopodoaiag,
1 8vpa USB tomov B, 1 vmodoyn ICSP kot éva xovuni Reset. H pviun Flash omv onoia
amofnkevovtal ta Tpoypdppata gtvar yopntikdtnrog 32KB kabiotdvtag v wkovn va deytel

T TEPIGCOTEPQ OTAL TPOYPELLUATOL.

3.1.2.2 Arduino Mega

“
44
s
9
2

Eiova 3.5: Arduino Mega 2560 R3
(Arduino Mega | Grobotronics, 2024)

26



To Arduino Mega sivor mio e&ehyuévn mhokéta g texvoroyiag Arduino kot
TPOTEIVETOL Y10, TEPITAOKEG KOTAUOKEVEG OV OTOUTOVV UEYOAVTEPT UVIAUN Kol TEPIGCOTEPES
gl0000vc/eEdoovc. Baoileton otny 1010 apyrrextovikn pe v mioakéto Uno pe Bacikn dtopopd
TV YOPNTIKOTNTA TNG LVIAUNG Kot TO TAN00G TV £1600wV/e£0dmV.

H mhaxéta Boociletor otov pukpoeieykty ATMega2560 kot dwabéter 54 ymorokég
glo600vg/eEddovg, e Tic 15 va pmopodv va ypnoyomombodv yio PWM, 16 avaioyikég
€10000V¢, 4 oelplakég Bupeg eved OAa Ta. LTOAOITOL YOPOKTNPLOTIKA eivar 10100 Pe avTd NG
mhokétag Uno. H yopnrikétta g pvqung Flash eivar ota 256KB évavtt tov 32KB 1ov
Arduino Uno. (Gupta P. , 2024)

3.1.2.3 Arduino Nano

FEixova 3.6: Arduino Nano

(Arduino Nano | Grobotronics, 2024)

To Arduino Nano amoteiel Tnv mo pikpn mhakéta g texvoroyiog Arduino kabmg sivan
plo pikpn ekdoy”] tov Arduino Uno. Eivor woavikn yuo omAéc e@appoyég oTic omoieg M
yopotasio TG KOTOGKELNS OMOLTEITOL VO EIVOL GYETUKGL LUKPT].

To mAn00g £160dwV/e£00wV lvar 1010 pe avtd Tov Uno, dnaaon vapyovv 14 ymoerakég pe
T1¢ 6 va vrootpilovv PWM, 6 avaroyuéc €ilcodot, evd 1 dtapopd eivar otnv tpogodocia. To
Arduino Nano 61w0€tet pio 00pa Mini-B USB yio tov mpoypappaticpd Kot v 1popodocio,
evd dev dwbétel Eeywpiom) vmodoyn tpopodociag tomov DC Barrel Jack. Téhog, m

yopntikdtTo pvnuns tov Nano givon ki avt) ota 32KB.

3.1.3 Arduino shields

3.1.3.1 Eiwoaywyn
Ta Arduino shields givonr mAokéteg KUKA®UATOV Ol 0Oileg EKTEAOVV pidt GUYKEKPLUEVT

Aertovpyio. Ko pmwopovv vo. cuvoehBovv mave o Kavovikég mAakéteg Arduino yio va Tovg
enekteivouy 1 Aettovpyikdtnta. Yrdpyovv ddeopa shields ta omoia mapéyovv €va mAnbog
duvaTOTNTOV OTWS cLVOESN 6To dtadikTvo pécw Ethernet (Ethernet shield), éheyyog kivntpwv
(Motor shield), evoopdtowon Inertial Measurement Unit (IMU shield) kot dAra.

Xy moapovca SmAmpatikn Ba ypnoyonombOet to Arduino Ethernet shield pe oxond v
gvolpuatn oOvdeon oto dadikTvo Yoo TNV Agttovpyia TG otocehidag. (arduinogetstarted,
2024)
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3.1.3.2 Ethernet shield

Eiova 3.7: Zdvdeon shield pe Arduino.
(Arduino ethernet shield | Arduinobots, 2015)

T T

Eiova 3.8: Zovoeon Ethernet shield ue to diadixrvo uéow RJI45 kolwdiov.

(Interfacing ethernet shield with arduino | microcontrollerslab, 2021)

To Ethernet shield Pacileror oto Wiznet W5100 chip 1o omoio mpocpépetl evouppotn
ocuvoeon oto dladiktvo péow Ethernet vmootnpilovtag taydnteg 10Mbps kot 100Mbps. H
¥PNOM TOV YiveTanl apevog cuvoLovtag TNV TAOKETA TAve 6to Arduino 6mwg @aivetar otnv
EIKOVO KOl OPETEPOV EVOOUATDOVOVTAG GTOV KOOKA TV PiModnkn Ethernet.h tov Arduino.

Axoéun, oto Ethernet shield vmépyer ko pia 0pa yio kdpta SD n omoio pmopet va
ypnoonomOei yuo v amobnkevon apyeiov. H tpdcsPacn otn B0pa avty| emttuyydvetol Hécw
™¢ Biprodnkng SD.A.

[Mapakdrto tapatifetot To TUAUA KOSKO 6TO 0010 OPYIKOTOLOVVTOL Ol OTTOPAITNTEG OOUES

dedopévev ylo v emtkovovia pe v SD kdpto Kot TV 6UVOEST 6TO d1diKTLO.

#include <SPI.h>
#include <Ethernet.h>
#include <SD.h>

EthernetClient client;
void setup() {
SD.begin (4);
Ethernet.init (10);
Serial.println("Initialize Ethernet with DHCP:");
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if (Ethernet.begin( )y == 0) {
Serial.println (" ")
// Check for Ethernet hardware present
if (Ethernet.hardwareStatus () == ) {
Serial.println ("
")
// do nothing, no point running without Ethernet hardware
while ( ) delay (1) ;
}
if (Ethernet.linkStatus() == ) {
Serial.println (" ")
}
// try to congifure using IP address instead of DHCP:
Ethernet.begin ( , , ) ;
} else {
Serial.print( )
Serial.println (Ethernet.localIP());
}

Iivoxog 3.2: Kodikog apyikomoinong emixovavio pe 1o W5100 shield

H emkowvwvia tov Arduino t6c0 pe 10 W5100 chip 660 kat pe tv SD kdpta yiverol péow
TOV TPOTOKOAAOV SPI Kot cuykekpipéva amod Tig ynoakés e166dovg/eEddoug 11, 12 kat 13 oto
Uno ko 50, 51 ko 52 oto Mega. Kot otig dvo mhakéteg o akpodéktng 10 ypnoponoteiton yio
v gmioyn tov W5100 kot 0 axpodéktng 4 yio v SD kdpta, evd 01 000 AKPOOEKTES OeV
umopoHv va ypnotporotnbovy mAéov oG yevikég eicodor/eEodot. Akoun, eneldn to W5100 ko
1 SD kdpta popdlovion tov id10 diowro emikowvmviog oto SPI, povo Eva amd to 600 umopel va
ypnoonomBei Kabe popd. Avtd onpaivel TS yo vo ypnoyoronBodv kot ta Vo Ba Tpémet
va 800l Waitepn Eppacn ot celpd pe v omoia Bo eKTEAEGTOVV 01 EVIOLEG GTO TPOYPOLLLULQL,
®ote va unv amoteital emkowovio kKow pe v SD kdpta kot pe to W5100 tovtodypova.
(docs.arduino.cc, 2022)

Téhog, To Ethernet shield drabéter éva mAnBog LED ta onoia £yovv 6xomd va eviuepdcovv

TO YPNOTN Y10 SIUPOPES KATOOTTAGELS. AVTE TOPOLGLALOVTaL GTOV TAPUKAT® TivakoL:
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LED Heprypaen
"Evdeién mapoync 1oy0og oty mAaKETA Kot
PWR &n mopoyfig 1oyvog ot
oo shield
"Evdein vma dktvov. Avapocfrvet
LINK En dmap&ng Poopn
KOTO TNV HETAPOPE OEOOUEVDV.
"Evdeién vna apeidopo
FULLD En vmopéng apeidpoung
EMKOWVOVIOG
100M "Evdei&n vmapéng ovvdeonc 100Mbps
RX AvoPooBrvet 6tav to shield AapPdvet
dedopéva
X AvoBocfnvet 6tav 1o shield petadidst
dedopéva
Avapocfrvetl 0tav gvtomiotel GOYKPOVG
COLL Boapn YKpovon
TOKETMOV 6TO OIKTLO

Iivaxoag 3.3: Ieprypopn LEDs katdoroons oto Ethernet shield. (docs.arduino.cc, 2022)

3.2 AweOnm)pec Kot GVOKEVES Opaong
210 TAOIGLOL TG TOPOVCAS SIMAMUOTIKNIG YPNOLOTOmONKay ddpopot ocOnTpeg Kot
EVEPYOTOMTEG WE OKOTMO TNV LAOTOINGON TV S1dgopwv Gevapimv avTouaTiopod mov Oa

nepthopPdvel 1o «€Eumvo» BEpUOKNTLO.

3.2.1 IMlokéta peré 2 KavaM@OV

| @A M -

Y | 10A250VAG-10A 125VAC
10A 3VOC 10A 28VDC
SRD-05VDC-SL-C

@A Mus

10A 250VAC 10A 125VAC =

10A 30VDC 10A 28VDC
_SRD-05VDC-SL-C

Eixova 3.9: : [Thaxéta pedé 2 kavoliov.

(Interface Two Channel Relay Module with Arduino | lastminuteengineers, 2024)
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Avti 1 ovokevn cuvovdalel 2 pedé og pia mhokéta, To Kabéva pe Eexymplot) €160d0 Kot
€€000. To peAé mepiéyel otov LNV TOL €va TTNvio To omoio Otav SlappEETal amd PEvUA
Aertovpyel g pLoryvitng. Avtd To YopaKTNPLoTIKO divel Tn SLVVUTOHTNTA TPOPOJOGiaG TOL TNVIov
HE EVOL GYETIKA LUKPO PEVUO ETCL MOTE VO, LOYVITIOTEL 1] ETOPT KOl VO KAEIGEL O SLOKOTTNG
eAEYYOL EVOG KUKAMUOTOG TO 01010 amd T OGN TOL XPEELETOL TTOAD PEYOADTEPO PEVLLA Y10, VOL
Aettovpynoet.

Sovbwg M xpnon TV peAé o€ MAEKTPOVIKA KLUKAMUATO YiVETOl HE OKOTO va
TPOPOOOTNCOVV AAUTES, AVEULGTNPES 1] AALN GTOTYELN TOL OTTOT0L ATTOLTOVY TTOAD VYNAOTEPT 15KV
a6 avtn mov Pydlovv ot akideg SV mov mapéyet To Arduino.

To ovykekpyévo module mepiéyetl Kot pneBOIOVE NAEKTPIKNG ATOUOVOONG UETOED TOV
KUKAMUOTOG EAEYYXOV Kot TNG €000V TOL PEAE MOTE VOL TPOGTATEVEL TIG GUVOEDEUEVEG GUGKEVEG
o€ mepinTmon kdmolov Ppayvkukiopatoc. (lastminuteengineers, Interface Two Channel Relay
Module with Arduino, 2024)

[Ma tov éheyyo Tov peré emAéyOnke n akida 47, 1 omoio ¥PNCUYLOTOLEITOL O YNOLOKT).

Ot akideg g mAakétog Kot 1 Asttovpyia tng k0B piog mapovstaloviol TNV TopaKiT®

mTivokoL:
Akida Agvrovpyia,
[Mapéxer  tpo@odOGi otV TAAKETA.
1 (Vceo) ) ) )
Yvvdéetor oty €£0d0 5V 1oL Arduino.
2 (IN2) Axideg mov eléyyovv TV Asttovpyeio TV
pEAE. XUVOEOVTOL OTIG AVAAOYIKES OKIOES
3 (IN) tov Arduino.
4 (GND) I'eiwon g mhakérog. Zvvdéetal otnv
5 (GND) axioa GND tov Arduino.
[Tapéyet tpopodocia otV TAOKETA.
6 (Vce) ) ) )
Yvvdéetor oty €£0d0 5V 1oL Arduino.
H axida avt) mapéyetl evépyela otov
7 (JD-Vce) niektpouayvnn twv peré. Eivan
Bpayvkuklmpévo pe Tig akideg Vee
H axida avtr eivar cuvoedepévn pe axido
10, 13 NO i HETTH
COM 660 10 peré dev eivar OTAGUEVO.
H oxida avtr cuvoéetar otnv Tpog EAeyyo
9,12 COM
GLOKELN
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H axida avt dev glvarl cuvdedepévn pe
8, 11 NC axido COM 660 10 peré dev givar

OTAIGUEVO.

Hivokog 3.4: Xapaxtnpiotikd wlokxétog pelé 000 kavorimv.

3.2.2 AweOnmipog kivinong PIR

Vcc

o GND
Digital output

Eixova 3.10: AioBntipag kivhong PIR.
(Mini Pyroelectric Pir Sensor Module Manual Motion Infrared Ir Detector| fruugoschweiz, 2024)

O awcOnmpoag kivnong PIR (Passive Infrared) ivon vmehBvvog yia tv aviyvevon kivnong
€VTOG TOV OMTKOV TOV TTEdiov. XPNOUOTOLEITOL GTO GEVAPLO KAEWMUATOC/ EEKAEWOMUATOG TNG
eEmtepikng moptog to omoio Ba eEnynbet 610 emMdUEVO KEPAALO.

H apyn Aertovpyiog tov eivar évag muponiektpikdg aicOntipoag o omoiog evromilet
vépLOpn axtivoPolria n omoio ekmépmeTon amd OAa to Oepud copata. Ovcslaotikd, dtav Eva
Beppo copa (m.y. dvOpmmog 1) {do) prel 6To onTiKo medio Tov asOntnpa, ekeivog evtomilel v
vépLOpPN aKTIVOBoAic TOV CAONATOS Kol TaPdyel £va oL AVTO EVICYDETOL KOl LETAPEPETAL
otV ££000 ToL sl Tpa N omoia onpatodotel Kot Ty Vrapén kivnone. Metd v aviyvevon
Kkivnong, n €£000¢ mapapével evepyn HEXPL TO TEPUS LG CUVTOUNG TEPLOO0L KabvoTépnong (2
OELTEPOMETTOV) KO EPOGOV EYEL CTOUATNOEL VO OV VEVETOL Kivnom.

2TOV TOPOKATO TIVOKO TOPOoVCtAlovTal KATolo YPNCUYLo TEXVIKE YOPOKTNPIGTIKE TOL

aoOntpa (randomnerdtutorials, Arduino with PIR Motion Sensor, n.d.):

XopoKTNpPLoTIKO Twn
Téon Aertovpyiog DC 2.7V - 12V
2TOTIKY] KOTOVAA®GT EVEPYELONG <0.ImA
Xpovog kabvotépnong 2s
Xpbvog amokAEIGHOD 2s
Trigger Mmropei vo emavaineOet
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Evpog aviyvevong <100 ° yovia kovov, 3-5 pétpa
Oepproxpacio Aettovpyiog -20 °C éwg +60 °C

Awctéoeic PCB 10mm x 8mm

Yuvolko péyebog [Tepimov 12mm x 25mm

Iivaxog 3.5: Xapaxtnpiotixd aroOntipo kivyons PIR.
(How Infrared motion detector components work| glolab, 2015)

210 TOPAKATO KOKA®UO Qoivetol 11 cuvdespoAoyio Tov awcOnmpa kivinong PIR pe to
Arduino Uno:

pir sensor

ouT

fritzing

Eixova 3.11: Xvvoeouoloyia oucOntipo. kivhons PIR

AKOUN, TOPOKAT® QAiveETOL £VOG EVOEIKTIKOG KOJIKAS V1o TN Agttovpyia TOL ocOnTpa:

int led = 13; // the pin that the LED is attached to
int sensor = 2; // the pin that the sensor is attached to
int state = LOW; // by default, no motion detected

int val = 0; // variable to store the sensor status
(value)

void setup() {

pinMode (1led, OUTPUT) ; // initialize LED as an output
pinMode (sensor, INPUT); // initialize sensor as an input
Serial.begin(9600); // initialize serial

}

void loop() {

val = digitalRead(sensor); // read sensor value

if (val == HIGH) { // check if the sensor is HIGH
digitalWrite(led, HIGH); // turn LED ON
delay(100); // delay 100 milliseconds
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if (state == LOW) {
Serial.println("Motion detected!™);
state = HIGH; // update variable state to HIGH
}
}
else {
digitalWrite(led, LOW); // turn LED OFF
delay ( ) // delay 200 milliseconds
if (state == HIGH) {
Serial.println("Motion stopped!");
state = LOW; // update variable state to LOW
}
}
}

IHivoxog 3.6: Evieiktikog kadikag yio. tpy diemapn] e tov aiotntipo. PIR

IMa tov Tapamdve kdduko dev ypnoiponomdnke kdmota BipAtodnKm.

3.2.3 AwsOnmipog agpiov MQ-135

Gas Sensor

— nalog Output
L Digital Output
Ewcova 3.12: Aiobnripag aepiov MQ-135.
(MQ-135 Gas Sensor module | robocraze, 2024)

O aweOnmpag aepiov MQ-135 ypnoyomoteital yio TNV aviyveuon S1eQop®V ETKIVOLVOV
0LGLAOV GE OEPLA LOPPT] TOV UTOPEL VO LITAPYOVY GTNV OTUOGPALPO, dTvOVTag ol EVOEIEN TG
To10TNTOG TOL aépa 6T0 YDpo. Baociletar og Evav nuaywyo tomov SnO2 o onoiog mapovcidlet
VYN ayoyotta 0tav ektebel oe ouykekpyéva aépta. Avti 1 0AAOY| GTNV Oy@YIHOTNTO
UETOTPENETOL GE NAEKTPIKO G TO 0moio popet va petpnBel ko va ypnoyomomOet yio myv
eCayoyn ovunepoocpatov. Kamowo amd to aéplo To omoio HIopel va EVEPYOTOGOLY TOV
arcOnmpa eivar NH3, NOx, aAkooAn, Bevioio, kamvog, CO2 kot dAra.

2V Topovoa SITAOUOTIKY YPNOLUOTOMONKE Yo TV HETPNOT TG TOLWOTNTOS TOL 0EPaL
OTO E0MTEPIKO TOL OEpLOKNTTIOV [LE OKOTO TNV EVEPYOTOINGT TOV GLGTNUATOG EENEPIGLLOD TOV

Bepuoxmmiov. (waveshare, n.d.)
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Kéamowa teyvikd yopaknpiotikd tapovctdloviol GTov TopaKaT® TivoKa:

XopoKTnNpLoTIKo Twn
Téom Aertovpyiog 5V+£0.1
Méyioto pedpa Aettovpyiog 2.5mA max
[IpoTumn aviyvevon vypaciog 65% /+ 5%
[Ipdtunm aviyvevon Beppokpaciog 0-20°C/+2°C
Kotavaimon woyvog <800mw
MéyeBog 20mm x 12mm x 10mm

Iivokog 3.7: Xapaxtnpiotixd aiontipo. agpiov MQO-135
(Gas Sensor Module| datasheets, 2008)

270 TOPAKATO KOKA®UA QaiveTal ) cuvoesoroyia Tov awcOntnpa MQ-135 pe 1o Arduino
Uno:

Arduino”

!
Eicova 3.13: Xovoeouoloyia oucOntipo MQO-135

AKOUN, TOPOKAT® QAivETAL £VOG EVOEIKTIKOG KOJKAS V1o TN Agttovpyio TOL ocOntipa:

#include <LiquidCrystal.h>

int sensorValue;

const int rs = 12, en =11, dd =5, ds =4, d6 = 3, d7 = 2;
LiquidCrystal lcd(rs, en, d4, d5, d6, d4d7);

void setup(){ lcd.begin(16, 2);
Serial.begin(9600) ; // sets the serial port to 9600
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}

Serial.print ("AirQua="

Serial.print(sensorValue, DEC) ; // prints the value read
Serial.println(" PPM");
lcd.setCursor(0,0);

led.print ("ArQ=");
lcd.print (sensorValue,DEC) ;

void loop () {sensorValue = analogRead(0); // read analog input pin O

led.print (" PPM") ;

led.println (" ")

led.print (" ") ;

delay ( ) // wait 100ms for next reading

Iivoxog 3.8: Evieiktikog kadikag arobntipa agpioo MQO-135

IMa tov Tapamdve kddko dev ypnoiporombnke kdmota BipAtodnkn.

3.2.4 AwOnmipog Oeppokpacioc-vypacsiog DHT-11

Digital output

Eixova 3.14: AioOntipag Ocpuoxpaciosc DHTI 1.
(Awebnmpoag Yypooiog & @gppokpaciog DHT11 | grobotronics, 2024)

O awbnmpog DHTI11 eivor pio ovvnOng emdoyn Otav mpodKerton yio i HETPNON

Beppokpaociog kot vypaciog evog ecwtepikod ydpov. ['ia v Agttovpyia tov ypnoiponotel Evay

yopnTiKd aohnpa vypociog kabmg kot Eva thermistor (uetafAnt avtictoon avdioya pe ™

Oeppokpacia) yoo ™ pétpnon vypaciog Kor Oepuoxpaciog aviicTolyo, TAPAYOVINS £va

ynowoko onpa oty £€odo. (elprocus, n.d.)

Kdamowa teyvikd yopoaknpiotikd napovctdloviol 6Tov TopoKaT® mivoko:

XopoKTNpLoTIKO Twn
Tdéon Aertovpyiog 3V-5V
Méyioto pedpa Aettovpyiog 2.5mA max
Evpoc pétpnong vypaociog 20-80% / 5%
Evpoc pétpnong Bepuokpaciog 0-50°C/+2°C
PvOpog detypatoinyiog 1Hz
Méyebog 15.5mm x 12mm x 5.5mm
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Iivokog 3.9: Xapaxtnpiouxae aioOntipo. Osppoxpacioc DHTI .
(DHT11 Sensor Guide with Pinout| ElectronicWings, 2019)

210 mopokdto KOKA®pa eoivetal n cuvoesporoyia tov aeOntipa DHT11 pe to Arduino
Uno:

DIGITAL (PuM=~)

rxmm Arduino”

Eiova 3.15: Zovoeouoloyio oncOnytipo DHTI 1

AKOUN, TOPOKAT® QAIVETAL £VOG EVOEIKTIKOG KOJIKAG Yo TN AELTovpyio TOL ocOnTpa:

//Libraries
#include <DHT.h>

//Constants

#define DHTPIN 2 // what pin we're connected to
#define DHTTYPE DHT11 // DHT 11 (AM2302)

// Initialize DHT sensor for normal l6émhz Arduino
DHT dht (DHTPIN, DHTTYPE) ;

//Variables

int chk;

float hum; //Stores humidity value
float temp; //Stores temperature value

void setup()

{
Serial.begin(9600);
dht.begin() ;

}

void loop ()
{
//Read data and store it to variables hum and temp
hum = dht.readHumidity() ;
temp= dht.readTemperature() ;
//Print temp and humidity values to serial monitor
Serial.print("Humidity: ");
Serial.print (hum) ;
Serial.print (" %

Temp: ");
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Serial.print (temp) ;
Serial.println(" Celsius");
delay ( ); //Delay 2 sec.

IHivoxog 3.10: Evégixtikog kwdikog oioOntipo Oepuorpacioc DHTI 1
['a tov mopandve Kodiko ypnotpomomdnke n Pipiodnkn DHTI11.

3.2.5 AwsOnmipog oroyoc KY-026

¥

2

Digital output
Eixova 3.16: AioBnipag pAoyag KY-026.
(KY-026 Flame Sensor Module | componentstree, 2024)

O arcnmpag eroyag KY-026 divel ) dvvatdmra aviyvevons veépubpov omtog To
omoio ekméumetal omd Tov mepPdAlovia ydpo (m.y. amd kdmola eotio Tidg). Basiletan og
éva. pototpaviiotop 10 omoio eivar £vo NAEKTPOVIKO GTOLEl0 TTOL €YEL TN OLVOATOTNTO VO
HETOTPETEL TV GMOTEWN aKTIVOPoAMa 6€ pevpa 6t Pdom evog Tumkoy dutoAkov tpaviictop
(BJT). Extog and tov arcOntipa,  TAaKETo TEPLEYEL KOl £V TOTEVGIOUETPO Yo, TNV pOOLIoN
¢ gvausOnoiog tov aentipa. Térlog To medio aviyvevong eivan otig 60 poipeg mepimov.
(electrothinks, n.d.)

Kamoa teyvikd yopakpiotikd Tapovctdloviol GToV TapaKAT® TivoKa:

XapaKTnpLoTIKo Twn
Téon Aertovpyiog 3.3V ~5.5V
Méyioto pedpa Aettovpyiog 2.5mA max
Aviyvevon vépuBpov pKovs KHIOTOG 760nm ~ 1100nm
T'ovia aviyvevong acbntmpa 60°
PvOudg detypatoinyiog 1Hz
Méyebog 1.5cm x 3.6cm [0.6in x 1.4in]

Iivaxog 3.11: Xapoxtnpiotike. aicOntipa pAoyas KY-026.
(KY-026 Flame Sensor Module| ArduinoModuls, 2021)
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270 TOPOKATO KOKAOLA eoiveTal 1 cuvdesporoyia Tov aictnmpa KY-026 pe 1o Arduino
Uno:

1 . & X
Aout /

Eiwcova 3.17: Xovosouoioyio aucOntipa KY-026

AKOUN, TOPOKAT® QAIVETAL £VOG EVOEIKTIKOG KOJIKAG Y10 TN AELTOVPYio TOL olsOnTipa.:
int led = 13; // define the LED pin
int digitalPin = 2; // KY-026 digital interface
int analogPin = AO0; // KY-026 analog interface
int digitalval; // digital readings
int analogVal; //analog readings

void setup()

{
pinMode (led, OUTPUT) ;
pinMode (digitalPin, INPUT);
//pinMode (analogPin, OUTPUT) ;
Serial.begin(9600) ;

}

void loop()

{
// Read the digital interface
digitalval = digitalRead(digitalPin);

if(digitalval == HIGH) // if flame is detected
{
digitalWrite(led, HIGH); // turn ON Arduino's LED
}
else
{

digitalWrite(led, LOW); // turn OFF Arduino's LED
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}
// Read the analog interface

analogVal = analogRead(analogPin) ;
Serial.println(analogVal); // print analog value to serial

delay( ) ;

Iivoxog 3.12: Evieixtikog kwoikog oucOntipa proyag KY-026

IMa tov Tapardve kdduo dev ypnoiponomdnke kamota BipAtodnKn.

3.2.6 DS1302 Real time clock module

Ewcova 3.18: Poior mpayuatixod ypovov DS1302.
(DS1302 Real Time Clock-RTC-Module with Battery | sharvielectronics, 2024)

To DS1302 module sivor éva poddt mpaypatikod ypOvov TOL TOPEYEL OELTEPOAETTAL,
Aemtd, MpeC, nuepounvia, pépa ™ efdopddag Kabag kat ypovoroyia peéypt o £rog 2100. T'a
Vo €MOTPEYEL OAEG OVTEC TIC TANPOPOPieg ypnopomotel évav kpvotarrio 32kHz o omoiog
TPAYLOTOTOEL TNV HETPNOT) TOL YPOHVOL GE GLVIVOGUO e o LiKpT protapio doTe va dlatnpel
TNV PETPTON Ko LETE TO TEPAG TNG TaPOYNS Tpoodoaciag. H pratapio stvor tomov CR2032 pe
téiom tpopodoaciog 3V kat evépyela 260mAh, un eravagpoptilopevn. Eivor ucavn va dtatnpnoet
o€ Aertovpyia to porot yia mepiocdtepa omd 10 ypovia. (Dejan, n.d.)

Kdamowa teyvikd yopaknpiotikd tapovctdloviol 6GTov TopaKaT® TivoKa:

XapaKTnproTiKo Twn
Tdon Aertovpyiog 2V ~5.5V
Méyioto pedpa Aettovpyiog 300 nA ota 2V
AmobBrjkevon dedopéEvmv 31x8 RAM
Evpoc Brounyavikadv Beproxpaciov -°C émg +85 °C
PuOpog detypatoinyiog 1Hz
Méyebog 5.22 mm

Hivoxog 3.13: Xopaktypiotika poloyrod mpoyuotixod ypovoo DS1302 .
(DS1302 Datasheet - Dallas Semiconductor| Alldatasheet, 2024)
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210 mopokdto KoKAopa eatveror 1 cuvdecsporoyio tov DS1302 module pe to Arduino

Uno:

Eiwova 3.19: Zvvoeouoloyio DS1302 module

AKOUN, TOPAKAT® QAIVETOL £VOG EVOEIKTIKOS KOOIKAG Y10 TN AELTOVPYIO TOV POAOYIOV:

{

#include <ThreeWire.h>
#include <RtcDS1302.h>

ThreeWire myWire(4,5,2); // 10, SCLK, CE
RtcDS1302<ThreeWire> Rtc (myWire) ;

void setup ()

Serial.begin(9600) ;

Serial.print("compiled: ");

Serial.print(_ DATE );

Serial.println(_TIME );

Rtc.Begin() ;

RtcDateTime compiled = RtcDateTime( DATE , TIME );
printDateTime (compiled) ;

Serial.println();

if ('Rtc.IsDateTimevValid())

{
// Common Causes:
// 1) first time you ran and the device wasn't running yet
// 2) the battery on the device is low or even missing
Serial.println("RTC lost confidence in the DateTime!'");
Rtc.SetDateTime (compiled) ;

}

if (Rtc.GetIsWriteProtected())

{
Serial.println("RTC was write protected, enabling writing now") ;
Rtc.SetIsWriteProtected (false) ;

}

if ('Rtc.GetIsRunning())
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Serial.println("RTC was not actively running, starting now");
Rtc.SetIsRunning(true) ;
}

RtcDateTime now = Rtc.GetDateTime() ;
if (now < compiled)
{
Serial.println("RTC is older than compile time! (Updating
DateTime) ") ;
Rtc.SetDateTime (compiled) ;

}
else if (now > compiled)
{
Serial.println("RTC is newer than compile time. (this is
expected) ") ;
}
else if (now == compiled)
{
Serial.println("RTC is the same as compile time! (not expected
but all is fine)");
}

}

void loop ()

{
RtcDateTime now = Rtc.GetDateTime() ;

printDateTime (now) ;
Serial.println();

if ('now.IsValid())
{
// Common Causes:
// 1) the battery on the device is low or even missing and the
power line was disconnected
Serial.println("RTC lost confidence in the DateTime!");

}
delay(5000); // five seconds
}
#define countof (a) (sizeof(a) / sizeof(al[0]))

void printDateTime (const RtcDateTime& dt)

{
char datestring[20];

snprintf P(datestring,
countof (datestring),
PSTR("%02u/%02u/%04u %$02u:%02u:%02u"),
dt.Month (),
dt.Day(),
dt.Year (),
dt.Hour (),
dt.Minute (),
dt.Second() )
Serial.print(datestring);

ITivarog 3.14: Evoeciktikog kwoikag clock module DS1302
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Mo tov mopoamdveo kodke ypnowomombniav ot Pipiodnkeg ThreeWire  won
RtcDS1302.

3.2.7 IMoxéta potoavtictacng KY-018

GND

Digital output

Ewcova 3.20: [Thoxéro pwroaviioraons KY-018.
(LDR Module KY-018 (Analog) Photosensitive Resistor | bec-1b, 2024)

H mhaxéta potoavtiotaong KY-018 ypnoyonoteiton yio v pérpnon £viaong tov gotog.
H pwrtoavtictaon gival £éva mabntucd otoryeio Tov omoiov N avtictaon petafaiietor avaroya
HE TN QOTEWOTNTO TOV POTOG HEGH TNG TOWVIOG YOAKOD TOL VTLAPYEL GTNV KOPLOT TNG. X1
ocuvéyela, to Arduino pmopel va dwfdoet v €060 Tov acONTpa PEG® UG OVOAOYIKNG
€10000V. YynAég tipég €£000v avtiotoyilovioan oe omTEWVO TTEPIPAALOV, VD YOUNAES TULES
ATOTLTMVOVY GKOTEWVS TTePBdAlov. (grobotronics, n.d.)

Kémowa teyvikd xapaktnpiotikd Topovstdloviat GToV TopaKiT® TivoKo:

XopoKkTnpLoTiKoe Twn
Téon Aertovpyiog 33V ~55V

Avrtictaom potopeliotop 10kQ
Tomog €650V AvoA0yKOG

Hivoxog 3.15: Xopoxtypiotike mhaxérag pwtoaviiotaons KY-018.
(KY-018 Photoresistor Module| ArduinoModuls, 2019)

210 TOpaKATO KOKA®U gaivetal 1 cuvoesporoyio tov acOntipa KY-018 pe 1o Arduino
Uno:
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©.O)

Arduino”

Eixova 3.21: Xovoeouoloyia oncOntipo KY-018

AkOUN, TOpaKAT® @aiveTal £vOg EVOEIKTIKOG KOJIKAS Y10 T AELTOVPYi TOL otsOnThpaL:

int sensorPin = 2; //define analog pin 2
int value = 0;

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

void loop() {
value = analogRead(sensorPin);
Serial.println(value, DEC); // light intensity
// high values for bright environment

// low values for dark environment
delay (100);

ITivoxac 3.16: Evociktikog kwodwag KY-018

IMa tov mapandve kddo dev ypnotporombnke kdmota PipAodnKm.

3.2.8 AwsOntipoc Oeppokpaciog vepov DS18B20p

Eiova 3.22: AioOntipag Oepuoxpaciog vepod DS18B20p
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(Guide for DS18B20 Temperature Sensor with Arduino | randomnerdtutorials, 2024)

Kotd m dtadkacio Tov ToTicpatog eivat onpovtikog o Aeyyog g Oeppokpasciog Tov
vepoy oL dtyéetar 6To KABe utd. I' avtd 10 AdYo €xel ypnotpomombet vag adidfpoyog
aoOnpog Bepprokpociog o omoiog elval apkeTd amAdc ot YpNot. AKOUn, He TN XPNON TG
BPA0ONKN G <Onewire.h> divel tn dvvatdHTNTA VO PN GILOTOMO0VV TOAAOT OO0 GO TPES
ot omoiot cuvdéovtar og pia pdvo ynoerokn £icodo tov Arduino. ‘Enetta, pe ™ ovyypoen tov
KATOAANAOD KMOWKO, O WKPOEAEYKTNG elvarl o Béom va avayvopicel and molov asOntipa
épyeton M kaOe pétpnon. (randomnerdtutorials, Guide for DS18B20 Temperature Sensor with
Arduino, 2021)

Kdanow teyvikd yopakpiotikd mopovstaloviol 6Tov TopoKATe TivoKo:

XopoKTNPLOTIKO Twn
Téon Aertovpyiag 3V~35.5V
Méyioto pedpa Aettovpyiog 30 pA ota 5V
Axpifela +0,5°C ano6 -10°C émc +85°C
EbYpoc Brounyavikdv Oeppokpacimv -55°C émg +125 °C
Metatponéag Oeppoxpaciog 12 bit og 750 ms
Méyefog 20 mm

ivakog 3.17: Xopoxtnpiotikd. areOntipa Oepuoxpacios vepod DS18B20.

(DS18B20 Datasheet - Dallas Semiconductor| Alldatasheet, 2024)
210 TOPAKAT® KOKAOUO @oiveTor 1 cuvdecporoyio Tov awsOntipo DS18B20p pe to
Arduino Uno:
Water Temperature Sensor

" T OO0

.
o
xxmm Arduino .

ouT I

2200
Ewcova 3.23: Xvvoeouoloyio onaOntipo DS18B20p

AKOUN, TOPOKAT® QAivETOL £VOG EVOEIKTIKOG KOJIKAG Y1a TN Agltovpyio ToL asOnthpa:
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#include <OneWire.h>
#include <DallasTemperature.h>

// Data wire is conntec to the Arduino digital pin 4
#define ONE_WIRE BUS 4

// Setup a oneWire instance to communicate with any OneWire devices
OneWire oneWire (ONE WIRE BUS) ;

// Pass our oneWire reference to Dallas Temperature sensor
DallasTemperature sensors (&oneWire) ;

void setup(void)
{
// Start serial communication for debugging purposes
Serial.begin(9600) ;
// Start up the library
sensors.begin();

}

void loop (void) {

// Call sensors.requestTemperatures () to issue a global temperature and
Requests to all devices on the bus

sensors.requestTemperatures() ;

Serial.print("Celsius temperature: ");
// Why "byIndex"? You can have more than one IC on the same bus. 0
refers to the first IC on the wire
Serial.print(sensors.getTempCByIndex (0)) ;
Serial.print(" - Fahrenheit temperature: ");
Serial.println(sensors.getTempFByIndex(0)) ;
delay (1000) ;
}

Hivokog 3.18: Evieixtikog kwdikog oiaOntipa Ospuorpooios vepov DS18B20p

[a tov mopamdve KoOdka ypnowomomdnkav ot Piprodnkes OneWire ko
DallasTemperature.

3.2.9 AwOnmiypog vypaocios €dd@ovg Soil moisture detector

fritz’

Ewcovo 3.24: AioOntipag vypaoiog e0apoug.

46



(KTC CONS Labs Soil Soil Moisture Sensor Module | desertcart, 2024)

Amapaitntn tpoimdbeon yio 10 ceviplo motiopatog ivat 1 vVIapén evog asOnTHpa TOL
B petpder v vypacio tov YOPATog. Tnv pETPNoN aVTHV TNV TOIPVEL O GLYKEKPIUEVOS
a1oONTPOg aE0TOIDOVTAG YOPNTIKA GAVOLEVO Y10 VO LETPNGEL TNV OINAEKTPIKT OY®YIUOTNTO
TOL VEPOL OV TEPLEYETOAL LEGO GTO YDA

O aeOntipog cuvodevetat amd pio TAAKETO 1 omoia eival vIEHOLYN Yol TNV PETATPOTY
NG HETPMOMG TOV aoBNTpa o€ Tdon, dote va uropet avti va dafactel and to Arduino. Otav
0 aoOnpag Ppioketal oe vYPO Y®OUA, N TAOT oTNV ££000 TNG TAAKETOG EIvaLl YOUNAT, EVO
otav Ppioketar oe Enpd yopa, n thon avePaivel. Axkdun, n TAAKETO TEPEXEL KOl Eva
TOTEVGLOUETPO Yoo pLOUIoT TS evanctnoiog g pérpnong. (lastminuteengineers, How Soil
Moisture Sensor Works and Interface it with Arduino, n.d.)

Kéamoa teyvikd yopaknpiotikd Tapovctdloviol GToV TopaKaT® TivoKa:

XopaKTNpPLoTIKO Twn
Tdaon Aertovpyiog 3.3V ~5.5V
Méyioto pedpa Aettovpyiog 15 mA ota 5V
Pnoraxn ££060g O0Véng5V
Avaroywn €£000¢ 0VéncS5SV
Evdewctikéc Avyvieg LED
Méyefog 3.2cm x 1.4cm

Hivoxog 3.19: Xopoxtypiotika aio0ntipa vypaciog edapovg FC-28 Soil Moisture Sensor Module .
(FC-28 Soil Moisture Sensor Module| Alldatasheet, 2024)

210 TOPOKATO KOKAOUO QAIVETOL 1] GLVOEGHOAOYIO TOL a1cONTpo HETPNONG LVYPAGiag
y®dpotog pe 1o Arduino Uno:

Eixova 3.25: XJovéeouoloyia soil moisture sensor
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AKOUN, TOPOKAT® QAIVETAL £VOG EVOEIKTIKOG KOJIKAG Y10 Tr) AELTOVPYio TOL osOnTipa:

#define ledPin 6
#define sensorPin A0

void setup () {
Serial.begin( ),
pinMode (1ledPin, OUTPUT) ;
digitalWrite(ledPin, LOW) ;
}

void loop() {
Serial.print("Analog output: ");
Serial.println(readSensor());
delay ( ),

}

// This function returns the analog data to calling function

int readSensor () {

int sensorValue = analogRead(sensorPin); // Read the analog value from
sensor
int outputValue = map(sensorValue, 0, , , 0); // map the 10-bit

data to 8-bit data
analogWrite (ledPin, outputValue); // generate PWM signal
return outputValue; // Return analog moisture value

}

Hivoxog 3.20: Evieixtikog kwoikog oiaOntipa vypoaciog e06povg

["a tov Tapandve Kadika dev ypnooromOnke Kdmowo BAodmkn.

3.2.10 AweOntpog kaBapotntas vepov SEN0189

Digital output

NI

Enocl e
:-‘ (11}

RVE vamm

Vcc

iA
Q3UCa A3 M)

GND

Ewcova 3.26: AioOnripog kabopotnrog vepoo.
(Turbidity sensor SKU SEN0189| dfrobot, 2024)

H xobapotnta tov vepov mailer k1 vt onuaviikd poAo Katd Tr SlodKaciot TOL

TOTIGLOTOG Kot Yoo TO AOY0 avtd ypnowomominke o awcOntpag kabapotntag SENO189.
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XPNGILOTOUDVTAG MG Y10 VO, EVIOTIGEL TN S1ABA0GN TOL GTO VEPO, UTTOPEL VAL aviyVEDGEL OV TO
vepd elvar Sopaveg 1 av AOY® YOUATOG Kot GAA®Y DAK®V gival o oA.

H mAokéta mov cuvodedel Tov aucOntpa mapéyel TG0 YneloKy 060 Kol avaAoyikn €000
dtvovtag v elevbepion 6TOV YPNOTN VO YPNCLOTOMGEL TV O YPNCIUN Yo TV EQPUPUOYN
tov. To xkoTt®eM o610 omoio Ba aAhd&er 1 ymolakn €E0doc pmopel va pubuictel péow evog
TOTEVGLOUETPOV oV VILAPYEL Tévo omv TAOKETAL. (DFRobot,
Turbidity sensor SKU SENO0189, n.d.)

Kdamowa texvikd yopaxtnpiotikd mopovctdloviol GToV TopaKAT® TiVoKaL:

XopaKTNpPLoTIKO Twn
Téon Aertovpylog 5.5V
Méyioto pedpa Aettovpyiog 40 mA ota 5V
Oepuokpacio Aettovpyiog 5°C ~90°C
XpoOvog amdKplong <500ms
Oeppoxpacio amobrevong -10°C ~90°C
Al0OTAGELG TPOGAPUOYED 38mm*28mm™* 10mm/1.5inches
*1.1inches*0.4inches

Iivokog 3.21: Xopaxtypiotika aroOntipa kabopotyras vepod SENOISY .
(Turbidity sensor SKU:SEN0189| DFROBOT, 2017)

210 mopokdto KOKAopo eoiveror 1 cvvoecsporoyion tov arcOnmipa SENO0189 pe to
Arduino Uno:

Tx - P
exmm Arduino

Water Turbidity Sensor

fritzing
Eiova 3.27: Zovoeouoloyia onaOntipo SENO189

Axoun, TopaKAT® EOAVETOL EVAG EVOEIKTIKOG KMOOIKOS Y10 TN AEITOVPYIN TOV aloOnTipaL:
[ void setup() {
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Serial.begin( ); //Baud rate: 9600
}
void loop() {
int sensorValue = analogRead(A0Q);// read the input on analog pin 0:
float voltage = sensorValue * ( / ); // Convert the analog
reading (which goes from 0 - 1023) to a voltage (0 - 5V):
Serial.println(voltage); // print out the value you read:
delay( ) ;
}

Hivoxog 3.22: Evéeixtikog kwoikog ouaOnipo kabopotntag vepod SEN0O189

IMa tov Tapamdve kdduko dev ypnoiponomdnke kamota PipAtodnKn.

3.2.11 AweOnmpag kriong KY-017

Vcc e -

Digital output

Eixova 3.28: AioBntipag khiong.
(KY-017 Mercury Tilt Switch Module | arduinomodules, 2024)

O aeOnmpag kAiong KY-017 ypnoomotel pio prdda vopoapydpov yio vo, EVIomicel v
aAhayn oty KAMon. Otav ekeivn aAAGEeL, N umdAo Kiveitan kol kKAivel To KOKA®po ondte N
¢€0do¢ maipvel v T Aoywkd «1». Emiong, avapet ko éva mposdonomticd LED mov givan
tomofeTUévo TOVE® OTNV TAOKETA. XTIV TopoVce LAOTOINGT YPNOLLomolEital yio. TNV
Aertovpyia Tov okidotpov. (ArduinoModules, n.d.)

Kamoa teyvikd yopakmpiotikd Tapovctdloviol GTov TopaKaT® TivoKa:

XapaKTnpLoTIKo Twn
Tdéon Aertovpyiog 3.3V ~55V
Avtictaon ewtopeliotop 680Q
THmog e£600v Pnotoxog

Hivaxog 3.23: Xopoxtnprotixe areOnripa kiions KY-017.
(KY-017 Mercury Tilt Switch Module|ArduinoModuls, 2021)

210 mopaKAT® KOKA®U @aivetol 1 cuvdesporoyio tov acOntpa KY-017 pe to Arduino
Uno:
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Eicova 3.29: Xvvosouoioyio aucOntipa KY-017

Axoun, TopaKAT® EUIVETOL EVOG EVOEIKTIKOG KOOIKOS Y10 TN AEITOVPYIN TOV aloOnThpaL:

int led pin = 13; // Define the LED interface

int switch pin 3; // Definition of mercury tilt switch sensor interface
int val; // Defines a numeric variable

void setup()
{
pinMode (led pin, OUTPUT) ;
pinMode (switch pin, INPUT);
}

void loop()
{

val = digitalRead(switch pin); // check mercury switch state
if (val == HIGH)
{
digitalWrite(led pin, HIGH);
}
else
{
digitalWrite(led pin, LOW);
}

Iivaxag 3.24: Evicixtikog kadikog aiobnipo khions KY-017

IMa tov Tapamdve Kodwa dev ypnoipomondnke kamowo BrfAtodnkn.
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3.2.12 AwoOntpog otabung vepov

GND

\ Digital output

Vcc

Ewxéva 3.30: AioOntipac otune vepob.
(Robodo SEN18 Water Level Sensor | amazon, 2024)

H pérpnon m¢ otdBung tov vepod egivor mOAD ONUOVTIKY] GE EQOPUOYEG OV
neplhappdvouv  defapevéc amobnkevong Ommg eivol Kol TO  OVIIKEILEVO OLTAG TNG
dumhopatikne. o va amoeevyBel, Londv, kdmolo cupPav vIepEIAIoNG, YPTCILOTOOVLE EVOV
acOnmpa pétpnone g otdbung. Avtoc €xel ekTeDEUEVOVG OTNV EMPAVEIL TOL TOLG
AYOYLLOVG OPOLOVE TOV GYLLOTOG KOl TG TPOoPodoaciog mate kabmg Pubiletar oto vepd, ta 6Ho
onuato  va  PpayvkukAdvouv ev  pépel  oynuotifovrog pio  petafAnty  ovtictoon
TPOCOLOIDVOVTIG TN Agttovpyia evag Totevalopétpov. ‘Etot, 6tav o aicOnmpag eival eldyiota
BuBiouévog oto vepd, N avtiotaon mwov Pydalel oy £6000 eivan peydan, evd 6co PubileTon
TEPAUTEP® EKEIVI HEIDVETAL OC amOTEAEGHO TG PBpayvkukAwong eoutiog tov vepov. H
avéyvoon g pétpnong yivetar omd 10 Arduino péco poG omAig avVOAOYIKNG €16000V.
(Robodo, n.d.)

Kamoa teyvikd yopakpiotikd Tapovctdloviol GToV TopaKaT® TivoKa:

XopoKkTnpLoTiKoe Twn
Téon Aertovpyiog 3-5V
Méyioto pedpa Aettovpyiog <20 mA
Oeppokpacio Aettovpyiog 10°C-30°C Humidity: 10% -90% non-
condensing
THmog asOntrpa AVOLOYIKOG
[Teproym aviyvevong 40mmx16mm
Awctdoelg 60mmx20mm

Iivaxag 3.25: Xapoxtnpiotika cacOntipa otaOung vepoo.
(Arduino Water Level Sensor|datasheethub, 2023)
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270 TOPAKATO KOKA®UO QAIVETOL 1) GLVOEGHOAOYIO TOL NP 6TAOUNG VEPOD pE TO

Arduino Uno:

Tx - 3
xmm Arduino

water level sensor

Eiwcova 3.31: Xovoeouoioyio aiaOntipa ordBung vepod

Axoun, mopaKAT® EUIVETOL EVOG EVOEIKTIKOG KMOOIKOG Y10 T AEITOVPYi TOL aeonTipa:

}

}

// Sensor pins
#define sensorPower 7
#define sensorPin A0

// Value for storing water level
int val = 0;

void setup() {

void loop() {

//This is a function used to get the reading
int readSensor() {

digitalWrite (sensorPower, HIGH) ; // Turn the sensor ON

delay (10); // wait 10 milliseconds

val = analogRead(sensorPin); // Read the analog value form
sensor

digitalWrite (sensorPower, LOW) ; // Turn the sensor OFF

return val; // send current reading

// Set D7 as an OUTPUT
pinMode (sensorPower, OUTPUT) ;

// Set to LOW so no power flows through the sensor
digitalWrite (sensorPower, LOW) ;

Serial.begin(9600) ;

//get the reading from the function below and print it
int level = readSensor():;

Serial.print("Water level: ");
Serial.println(level);

delay (1000) ;
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Iivoxog 3.26: Evideiktixog kwoikog ouaOntipo. araung vepoo

IMa tov Tapandve kdduo dev ypnoiponomdnke kdmota Pipitodnim.

3.2.13 Kt a60ppatov amopakpuspuévon eréyyov péom IR

GND Digital output

Vcc

Eixova 3.32: Kit acdpuotov amouarxpoouévov eléyyov uéow IR.

(Infrared IR Receiver Module| topelectronics, 2024)

To «xut acOpuatov amopokpvopuévoy er€yyov v Arduino omotedeitor omd €va
TNAEYEPLOTHPLO VTIEPVOPV Kol Evay dEkTn vrepLBpwv. To thAeyxepiompilo mepthapPdver 20
TANKTPO AELTOVPYUOV HETAED TV omoiwv vovuepa, Peldkia ko éva xovuni emiPePaimong
«OK». Amotelel 100VIKY] ETAOYN Y10 TO YEPIGUO GUOKEVADV GE EGMOTEPIKOVS YDPOLS KAONDS
ownbétel amodotaom petddoons £mg kot 8 pétpa. Kamowa ypnopo xopaktnplotikd yio to kit

eaivovtal otov TapakdTo tivaka (topelectronics, n.d.):

XoapaktnpreTiko ITeprypaen
Amootoon HeTdooong ~8m
TI'ovia petddoong 60°
Mmraztapia CR2025
Xopnrikdtmro pratopiog 160mAh
Xpoévog Long 20000 ypnoetg
Pevpa Aertovpyiog 3uA — SpA

IHivoxog 3.27: XopaktnpioTika Tov KIT 00UPUOTOD GTOUAKPVOUEVOD EAEYYOV uécw IR.

(Arduino IR Receiver Module |datasheethub, 2023)

210 TOPOKAT® KOKA®UO QAIVETOL 1) CLVOECUOAOYIO TOL KIT AGVPLATOV OO UAKPVGUEVOD
eréyyov pe 1o Arduino Uno:
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Arduino”

IR receiver

Eixova 3.33: Zovdeouoloyio kit 0oOpuatod amopoxkpuoeEvoD eAEY oD

AKOUN, TOPOKAT® QAivETOL £VOG EVOEIKTIKOG KOJIKAG Y10 Tr] AELTOVPYiO TOV KIT:

int RECV_PIN = 11;
IRrecv irrecv(RECV_PIN) ;
decode results results;

void setup()

{
Serial.begin(9600) ;
irrecv.enableIRIn(); // Start the receiver
}
void loop ()
{
if (irrecv.decode (&results))
{
Serial.println(results.value, HEX);
irrecv.resume(); // Receive the next value
}
}

IHivoxog 3.28: Evieiktiog KwoIkog KIT Ao0PUATOD ATOUOKPUOLUEVOD EAEYYOV uéow IR

IMa tov Tapamdve Kodwa dev ypnoipomondnke kamown fiAtodnkm.
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3.2.14 AvsOnmipag agi)g

Digital output

GND

Eiwcova 3.34: AioOnripag apng
(Gravity: Digital Capacitive Touch Sensor for ArduinoModule | dfrobot, 2024)

O awocbnmpog aQng YPNOUOTOLEiTal 0TO GEVAPLO KAEWOMUATOC/ EEKAEIOMUATOS TNG
eEmtepkng mopTac, cov GAAN pia dtkAelda ac@aAeiog. XpNnolLonolel KUKADOUOTO TUKVOTOV
TOV OToi®V 1 YOPNTIKOTNTO LETAPAAAETOL KAODS akovUTdel TO ovOpOTIVO ddTVAO AP GTNV
EMITALOV YOPNTIKOTNTA TOV VIAPYEL LETAED TOV avOpOTOL Kot TG YNg. Me avtdv Tov TpoOTo
umopet vo otédvel oty €£006 tov onua 1 | 0 avaioyo pe to av £yl vrdpéel emoen M OxL
avtiototya. MdAiota 01B€tel TOAD peydin svaicOnocio kabmg eivorl tkavog va aviyvedoel o
axoun kot péca and kdmoo veasua. (DFRobot, Gravity: Digital Capacitive Touch Sensor for
Arduino, 2022)

Kamoa teyvikd yopakmpiotikd Tapovctdloviol GToV TopaKaT® TivoKa:

XapaktnproTiko ITeprypaen
Téomn Aettovpyiog 2-5V
Xpovog amdkpiong 60ms
Pevpa Aertovpyiog 3uA - 7TpA

IHivoxog 3.29: Xopoxtnpiotike aio0ntipo opng.
(Digital Touch Sensor Module|osoyoo, 2018)

210 TopoKATe® KOKA®UO QoiveTol 1 cuvoeGHoAOYia Tov awsOntipa agng e to Arduino
Uno:
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ir remote control
GND

Eixova 3.35: XZovoeouoloyia oncOntipo. apnc

fritzing

Axoun, mopaKAT® EUIVETOL EVOG EVOEIKTIKOG KOOIKOS Y10 TN AEITOVPYIN TOV aloOnThpaL:

};

void

{

void

bool

#define BUTTON PIN 4
struct touch {

byte wasPressed = LOW;
byte isPressed = LOW;

touch touch;

setup ()

pinMode (BUTTON PIN, INPUT);
Serial.begin(115200) ;

Loop ()

touch.isPressed = isTouchPressed(BUTTON_ PIN) ;
if (touch.wasPressed != touch.isPressed) {
Serial.println("Touch pressed");

}
touch.wasPressed = touch.isPressed;

isTouchPressed(int pin)

return digitalRead(pin) == HIGH;

Hivoxog 3.30: Evieixtikog kwdikog yia tov aiotntipo. apng

IMa tov Tapamdve Kodwa dev ypnoipomomndnke kamowo PiAtodnkm.

3.2.15 Mhokéta buzzer KY-012

GND

Vee

Digital output

Eixova 3.36: [TAaréta buzzer KY-012.
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(KY-012 Active Piezo-Buzzer Module | thegeekpub, 2024)
H mhoakéta buzzer mepiéyel evoopotopévo Eva evepyd mefoniextpikd Popfntr o onoiog
mapdyet évav Nyo ota 2.5kHz yopig va eivor amapaitn n xpnon KAmolg ToAULOGEPAS LECH
PWM mopd povo otéAvovtog Eva onpo Aoyiko 1 6tov akpodéktn onuatog tov. Kanowa teyvikd

YOPOAKTNPIOTIKA Y10 TOV aloOnTipa Tapovsialoviot otov Tapakdto mivaka (thegeekpub, n.d.):

XopoKTnNpLoTIKo Twn
Téon Aertovpyiog +3.3V - +5V
Méyioto pedua 30mA
2uyvOTNTO GLVTOVIGHOD 2500Hz + 300Hz cvveyng
ELdyiom évraom fyov e£6d0v 85dB @ 10cm
Beppoxpacio amobnrevong -30°C - 105°C
O¢ppokpacia Aettovpyiog -20°C - 70°C
AlooTdoElg 18.5mm x 15mm

Iivaxog 3.31: Xapoaxtnpiotixd e thoxetag buzzer KY-012.
(KY-012 Active Piezo-Buzzer Module |osoyoo, 2020

210 mopokdto KOKA®pa eatvetor 1 cuvdecsporoyio g mAakétag buzzer KY-012 pe to
Arduino Uno:

X - r
rxmm Arduino

active buzzer

Ewcovo. 3.37: Zovdeouoloyio mloxéras buzzer KY-012

AKOUN, TOPOKAT® QAIVETOL £VOG EVOEIKTIKOG KOJIKAG Y10 1) AELITOVPYin TNG TAOKETOG:

int buzzerPin = 8;

void setup ()
{
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pinMode (buzzerPin, OUTPUT) ;
}

void loop ()

{
digitalWrite (buzzerPin, HIGH) ;
delay (500);
digitalWrite (buzzerPin, LOW) ;
delay (500);

}

ITivaxog 3.32: Evoeiktikos kwokag yio. 1o buzzer

IMa tov Tapamdve kdduko dev ypnoiponomdnke kamota BipAtodnKm.

3.2.16 Avtiia vepov JT-180

Outlet

'
=

Red :positive (=) v
Black : negative (==)

Eixova 3.38: Avthia vepov JT-180.
(DC Mini Immersible Water Pump | diyables, 2024)

Mo v avtinon tov vepob and T de&apevn Kat TNV Topoyy 6T0 GUGTNUO TOTIGUATOG
ypnoonomdnke N avtiio vepov JT-180 n omoia €xet apketd peydin ddpkeio (mMg Kabmg
gvoeikvutal ya tapardve amd 10000 dpeg cuveyovg ypnone. Kabmg amattei tpopodocio 12V,
glvon amoapoaitnn n xpnon tov peré mov eEnyninke mopamdve. LTOV TOPUKAT® TIVOKO

TapovctalovTol Kamotla TeEXVIKA yopakTnplotikd ¢ oviAiag (Research, n.d.):

XopoKTNpPLoTIKO Twn
Oeppokpaocio weptPaArovtog -20°C - 60°C
Yypacia Asttovpyiog <90%
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Oeppokpacio pevotoh

-20°C - 60°C

[Ipotevouevo pevotod

Nepd 1 GAlo un edprexto pevoTod

Taydra pong

370 L/H (liters per hour)

Hivaxog 3.33: Xopoxtypiotixe. s aviliog vepod JT-180
(Arduino control pump|Arduino get started, 2018

270 TOPOKATO KOKA®UO QOIVETOL 1] GLVOEGHOAOYIO TNG OvTALNG vepoD e To Arduino Uno:

Dout

12V pump

- OOU

grxmm Arduino”

Relay

o
o

12V output
Eixova 3.39: Zvvdeouoloyio avtiios vepod JT-180.

AKOUN, TOPOKAT® QAivETOL £VOG EVOEIKTIKOG KOJIKAG Y1a TN Agttovpyia TG avTAiog:

const int pump = 8;
void setup ()

{
pinMode (pump, OUTPUT) ;}

void loop ()

{
digitalWrite (pump, HIGH) ;
delay (500);
digitalWrite (pump, LOW) ;
delay (500);

Iivaxog 3.34: Evieixtikog kwdikog yLa tpy avilio

IMa tov Tapamdve Kodwa dev ypnoipomondnke kamowo BrfAtodnkn.

3.2.17 Avemomiipoc EB60251S1 SUNON
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Red :positive (k)
Black : negative (=)

Ewcova 3.40: Aveuoripag EB60251S1 SUNON.
(Avepotipag 12V DC | diyables, 2024)

I"a 1o svoTpa e€aepiopov xpnoomolOnke £vag yoUnAng 1oy0og aveptotnpag HeyEdoug
60mm x 60mm x 25mm pe tpogodocia 12V. Emouévmg, 0nmwg ko otnv aviAia vepol, Oa
ypeotel 1 TaperPorn Kot evog peré yia v ac@ain tpopodocio Tov. H katavdiwon oydog
tov givar 1.62W pe pevpa Asttovpyiog ta 0.125A. Me avtd to dedopéva pmopet va QTacet
TaOTNTA TEPIGTPOPNG Emd ko 4500 RPM mapéyovtag péyioto puud pong aépa 32.7 m=/h.
210V mopaKAte Tivako mopovcstdlovionl Kdmow TeVIKE yopaxtnplotikd g aviAiog: (Net,

n.d.)

XopoKTnproTiko Twn
Téon Aettovpyiog 12V
Pevpa Aertovpyiog 135mA
2TPOPEC 4500 rpm
Koatavédlmon evépyetag 1.62 W
Awetdoelg 60mm x 60mm x 25mm

ITivoxoag 3.35: Xopoaxtypiotikd Avewuoripo. EB60251S1 SUNON
(Arduino fan EB60251S1 SUNON |sunon, 2024

210 TOPOKAT® KOKA®UO @AivETOL 1] CLVOECHOAOYIM TOL avepoTipa e To Arduino Uno:
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12Vfan
Dout

oo)

Arduino”

Relay

12V output

Eixova 3.41: Xovoeouoioyia aveuotipo EB60251S1 SUNON.

AKOUN, TOPOKAT® QAIVETAL £VOG EVOEIKTIKOG KOJIKAG Y10 TN Agttovpyio TNG avTiiog:

const int fan = 4;
void setup ()

{
pinMode (fan, OUTPUT) ;}

void loop ()

{
digitalWrite (fan, HIGH);
delay (500);
digitalWrite (fan, LOW) ;
delay (500);

Iivoxog 3.36: EvOsiktikog KmOIKag Yo, TOV aVeUIoTHPO.

IMa tov Tapamdve Kodwa dev ypnoipomomdnke kamowa PrfAtodnkn.

3.2.18 XBee

210 GeVAPLO EAEYYOL TTOLOTNTOS VEPOU Oe&aeVng VAOTOMONKE CVPUOTN OTOGTOAN TOV
TILOV NS KaBapOTNTAG TOL VEPOL OTMG emiong Kot Tng Beppokpaciog Tov e ™ ypnon dvo
XBee modules. Onwg éxet avapepbel 6t0 mponyovevo kepdrato, va XBee module pmopei va
Aertovpynoetl og cuvtoviotig (coordinator), dpoporoyntig (router) 1 teppaTIKn cvokevt| (end
device). O pdiog Tov kaBevOg KaBMS emionNg Kot Ol TaPAUETPOL TNG emKOVmViag opilovtan
péow tov mpoypaupatoc XCTU. Metd ) odvoeon tov XBee otov H/Y péow USB, ta fripata

YL TV OPYLIKOTOINGT] TOL PAiVOVTIOL TAPUKAT.
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1. Emdoyn wovumiov avalnmmong. Avtd eueoaviler o0leg 11 ovokevég RF mov elvan
ocuvoedepéveg pe tov H/Y. Zmv ovykekpuévn mepintwon Bo epgaviotel poévo pio

povada XBee.

# EIE

& Aacomcouis @ @ - 0 §3F Raso Consguraton

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

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

Eiova 3.42: Avalitnon twv ovvdedeuévawv REF cvokevdv.

2. Emioyn g oeprokng 00pag Kot emAoyn Koopmol «Nexty.

&% Discover radio devices [m] b4
Select the ports to scan
Select the USB/Serial ports of your PC te be scanned when discovering q
for radic modules,
Select the ports to be scanned:

%) COM1I5 Silicon Labs CP210x USE to UART Bridge

Refresh ports | Selectall || Deselectall

< Back Next > Finish Cancel

Ewcova 3.43: Emdoyn oeiproxng Bopag

3. Opiopog puOuicewv GEPLOKNG EMKOLVOVING.
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&~ Discover radio devices (u] o
Set port parameters
Configure the Serial/USB port parameters to discover radic modules.
Baud Rate: Data Bits: Parity:
O 1200 ~l [O7 [ Mone
[ 2400 =] [ Even
[ 4a00 [ Mark
B4 9600 O 0dd
0 19200 [ space
[ 38400 v
Stop Bits: Flow Control:
= [ None Select all
a: [[] Hardware
Deselect all
O] Xon/Xoff i
Set defaults
Estimated discovery time: 00:10
Next > Finish Cancel

Eiova 3.44: PvOuiceic oeiploxig emikovaviog

4. Emoyn cvokevng. Me avtn ) dwdwkacio cuvoéetar 1o XBee module oto mepiBdAiov
XCTU.

Discovering radio modules..,

Search finished, 1 device(s) found

1 device(s) found Stop
Devices discovered:
S Port: COM15 - 9500/8/N/1/N - AT
ER ; Name:
=] 78 e

MAC Address: 0013A20041674785

Select all Deselect all

Your device was not found? Click here

Cancel Add selected devices

Eixovo 3.45: Emidoyn ovoxevnc XBee yio avvoeon oto XCTU
5. PuBuon XBee module gite pe ypnon AT commands gite yeipokivntng tomoBEmong
dedopévav. Zto aprotepo mhaicto epeaviCetor To R mov onpaivel 6tito XBee Ppioketon

oe Agrrovpyio. Router (dpoporoyntn). ' v oamoctodn dedopévov Bo mpénel va
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aAraéel oe Coordinator. Apywkd yiveton avavéwmon tov Firmware amd v avtictoyn

EMAOYY.

& NETu - o #
NETU | Worbing Modes  Tocls  Help

g CEIE L)

B macomcoues m @ - 0 {3} Rade Contiguration | - 0013A20041674TEE]

- Mame: et R [y

== ° " B “E= A1 n
o

Portr COMIS - SS0OEMN - AT
MAG: 01 RS Resd  Wrte  Delsoht] Updse | Profie

Product lamidy: (BPISC Function set: ZIGEEE TH PR Famware version: 05 o

Showing as Router |“ | G a
: s THFF Bafield 2 86
[ Jepee 00

[o | 496

AN 2 60

A T—— C— B 060

i Channel Verifiestian Tieahled 11 - Qn

Eicova 3.46: PoOuion XBee module ko avavéwon firmware

Emoyn Product family, Function set kot Firmware version 01tmg @oiveTol Topakitm.

3% Update firmware [m] K

Update the radio module firmware

Configure the firmware that will be flashed to the radic medule, g
TrrvRTY

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

@ Product family Function set Firmware version
XBP24C 802.154 TH PRO W[2001 (Newest)
DigiMesh 2.4 TH PRO |
ZIGBEE TH PRO

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

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

Ewcova 3.47: Emidoyés avavéwong firmware

IMa ™ obvdeon pe dAlo XBee amaiteitor 1 copninpoon tov ID, MY kot DL. [T
ocvykekpipéva, to ID elvar 10 1010 kot yu Tic dV0 cvokevéG. Movo ot TéG TV
otevBoveewv MY ka1 DL avioArdccovtal, oniadn 1o MY yia to XBee tov dékn
yivetar DL oto XBee tov Coordinator kou avtiotpopmg. Emiong npénet va opiotel to
CE o¢ Coordinator kot otn cuvéyela va emtheyel to kovpuni Write. Oleg ot mapomdvem

puoOuicelg paivovtol TopaKiTo:
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R Rasio Mocuses

00-0©

Mame;.
| Function: 802154 TH PRO.
Port: COM1S - 600NN - AT
MAC: 051 34200416747CA

J After writing all the

data, it will show
' ie. coordinator

Eicova 3.48: Opiouog ID ka1 dievBovoewy oty mhevpa tov Coordinator

LF Ragio Contguration | - D011A20041874TCH

$

Maod,

AL

Bead  Wete Default Updste  Profile

¢ metworking seftings

CH Chacnad

10 PANID

DH Dessination Address High
U Destination Addeess Low

i MY T6-it Source Addeess

i SH Sesial Humber High

SL Serial Mharnbes Lew

RR XBee Retries.
RN Random Delay Stots.
T Node Discoves Time.

i MO Node Discover Options

i TO Transewit Optiess.

€8 E02.154 Compatibiity
CE Cocedinater Enable

—-—-> =
=

AETICA
B02154 « MuxStream header wiACKS 10]
O

0

e = 0ams
0 Bifield
O
C—

’-7 Coondmator 1]

Pl = ===

0
90
006
00
S0
80
490

8. Metd v gyypapn TV Taparave dedopévev otov Coordinator, yivetar cuvoeon TOL

devtepov XBee module kot emavoropfdaveton n idwa dtadikacio pvduiong tov ID, DL,

MY ot CE pe ) poévn dwpopd va givar oto CE 1 emloyn| “End device”. Z1o télog

wéA emAEyeton To kovuni “Write”.

9. Ze avtd 10 onueio ta XBee modules givat étopa yio chvdeon oto Arduino. INveton

ovvdeon tov Coordinator otov H/Y kot tov End device 6to Arduino. 'Encita eivan

dvvat) N amootoln eviolmv oto End device péow tov H/Y.

H ocvvoeoporoyia tov XBee oto Arduino yivetot pe faon To mopokdt®m oy

LRt
L _R#t
-

outnpuay

fritzing

Eixéva 3.49: Zvvosouoloyio XBee oto Arduino

Ot ovvdéoelg mov yivovton eivar ot €NG:

1. Tx (pin2) tov XBee -> Rx tov Arduino
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2. Rx (pin3) tov Xbee -> Tx tov Arduino
3. Gnd (pinl0) Tov Xbee -> GND 1tov Arduino
4. Vcce (pinl) tov Xbee -> 3.3V tov Arduino

TéNog, mapakdTm QaiveTol £vog VOEIKTIKOC KMOKAG Yo TN Asttovpyia Tov XBee. I'a va

Aertovpynoet apkel va otadet Eva ypaupa “a” 1 “b” and v kovedra tov XCTU:

int led = ;
int received = 0;
int i;

void setup() {
Serial.begin( ),
pinMode (led, OUTPUT) ;

}

void loop () {
if (Serial.available() > 0) {

received = Serial.read():;
if (received == 'a') {
digitalWrite(led, HIGH) ;
delay ( ),
digitalWrite(led, LOW) ;
}
else if (received == 'b') {
for (1 = 0; 1 < 5; 1i++) {
digitalWrite (led, HIGH) ;
delay( ),
digitalWrite(led, LOW);
delay( )

IHivoxog 3.37: Evieiktikog kadikag yio. v Agitovpyio tov XBee
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4 Xevapro CVTORUTIGHAOV KUl KUKAO O

4.1 Ewoyoyn

210 KEQAAoo avTd B avalvBovV OAN TO GEVAPLO AVTOUATICUMV TOV VAoToMONKav. T
KaOe oevapio Eeywplotd Oa yiver pia pkpn| eneiynon tov, B0 TapovGlaGTOVY 01 GUGKEVEG TOV
YPEWOTNKAY YLl TV DAOTOINGT| TOV, eV Bol TEPLEYETOL TO KUKA®UA KOODS Kol 0 KOOIKOG G
Arduino Tov YpAaQINKE Y10 TO GLYKEKPIUEVO GeEVAPLo. (X. Apiung, 2029)

Ta cevapilo Tov vAOTOMONKAV Elval Ta TOPUKAT®:

o Xevaplo eAEYYOV TOLOTNTOC VEPOL OEEQUEVIS.

e  Yevaplo QVTOUOTOV TOTICHOTOC.

o Zevaplo eAEyyov e€oeplooD Kot TOOTNTAG AEPTL.

e Zevaplo aviyveuons eMOTLAS KoL TANUUOPOC.

e  Zevaplo aoQAAELNS EEMTEPIKNG TOPTOG,.

e Yeviplo eAEYYOL TOVTLOVPLADV KOl ECMOTEPIKOV POTIGHOV.

e  Yevaplo EAEYYOL GKLAGTPOV.

4.2 Xevaplo eAEYYOV TOLOTNTOS VEPOV OECANEVIS

To cevaplo eAéyyov TG TOLOTNTOG TOV VEPOL TTOL TEPLEYETAL GTN dECAUEVT] VAOTOOTKE
®ote v dlcPoMotel To yeyovog mo¢ ta eutd Bo motilovion pe kabopd vepd GTN CMOOTY
Bepuoxpacioa.

Ta nAekTpovikd otoryeio Tov ypnoipomo|dnkay 6to cevdplo eivar ta €Ng:

1. SENO0189 — Water turbidity sensor

2. DSI18B20p — Water temperature sensor

3. LDR photoresistor- Light value sensor

4. 1 XBee oto polo Coordinator to omoio emkowvwvel oeplokd pe to Arduino. H

ocvvdeoporoyia eivar n €€ng: o DIN tov XBee cuvoéetan oto DO-TX 100 Arduino kot to

DOUT 1ov XBee cvvdéetan 6to D1-RX tov Arduino

5. 1 XBee ot0 polo Router to omoio emkotvovel pe toug awcOnmpes. H cvvoeoporoyia

elvar n €€ng: o awonmpag Bepuoxpaciog vepov cvvoéetar oto DIO1 tov XBee kot o

acOnmpag kabapdtrag cuvdéetan oto DIO2 Tov XBee.

6. 4.7k Ohm resistor

7. 16x2 12C LCD Display

H vlomoinon tov oevapiov mapatiBeton oto IMopdptmua B.1 ko mepirappdver 3

OLPOPETIKEG EMAOYEG QLTOV (VIOUATO, oyyoupl, HopoVAl) koBmg To kabéva omontel
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drpopetikn Beppokpacio vepol motiocpatog. O ypriotng umopel vo mhonynoel otig emAoyég e
™ ypfon Tov dvo Buttons. ‘Ectm 011 £xet emieyel 10 guto 1 (vropdta). Av n Beppokpacio
elvar ekt0g TV opiwv mov €xovv opiotel (21 °C - 27 °C) 1 to vepd elvar apketd Ppodpiko
avdAioyo pe TNy HETPNoT Tov ashntpa Bordotntag N 1 potevotta gival mhve and 60%, tote
OlKOTTETOL M Agttovpyio TG avtAiog Kot dpo 1 Topoyn vepov oto eutd. O ypnong
EVILEPADVETOL Y10 TO GLUPEAY KOl TOPATEUTETOL GTO VoL EAEYEEL TNV KOTAGTAGCT] TOV VEPOV HEGTL
o1 deEapevn.

‘Eneita omv oegplaxn 000vn tvndvovtor n T tov asntipa BoddtnTog tov vepo,
kaBdg kot 1 Oepuoxpacio Tov. ' T Agttovpyia TOL GEVAPIOV AMALTEITOL ) EVODOUATOOT] GTOV
kddwka tov Arduino tov Piprobnkdv OneWire.h, DallasTemperature.h, Wire.h ko

LiquidCrystal.h.

Photoresistor
Xbee Coordinator LDR

Xbee Router

Water Temperature Sensor

Eixéva 4.1: : Koxdoua oevapiov eA&yyov molotnrag vepod oelouevig
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Ewcova 4.2: AioOnipoag eAéyyov moiotnrog vepod delouevig

["a v viomoinon tov k®dKa, amapaitntn Tpoddbeom eivar 1 elcaywyn Pipriodnkodv
(IMapdaptnpa B.3.1.1). [To ovykekpyéva amartoHvtar ot fipiodnkeg yio v emtkowvmvio Tov
Ethernet shield pe to Arduino Uno, n Bipriodnkn yuo v emkowvovio pe to Thingspeak, n
BBAodNKn o v emkowvmvia pe tov actnmpa Oeppokpaciog kot 1 PProdnkn yi v
emkowvovia pe v 00ov. 1o mopdptnue B.3.1.2 yivetar n apyikonoinon tov petafintov
dwtoov. H apyucomoinom pin towv kovum®v, tov acdntipa Beppokpascioc, Tov acntipa
kaBapoTnTag, TG POTONVTIoTAoN G Kot Tov Xbee mapovoidleTan oto mapaptnue B.3.1.3. H
apykonoinon g 006vng mapovsidletar oto mopapnue B.3.1.5. Xt0 moapdptmua B.3.1.8
eatvetar 1 Asttovpyio TG CLVAPTNONG TOV VAOTOMONKE Yot TO GEVAPLO TOLOTNTOG OEEAUEVTG
vepov. Téhog oto mapdptnue B.3.1.9 kot B.3.1.10 mapovsialovtor avtictotya ot Aettovpyieg

g 006vn¢ kot tov Xbee.

4.3 Xegvaplo avTONOTOV TOTIGRATOG

To cevaplo avtopatov moticpatog PacifeTor 6T HETPNON NG VYPACING TOV YMDUATOS
KaBmg Ko otV pétpnon e eotevhg aktivoforag. ‘Etot, n evepyomoinom tov 6toyevel TG0
oTNV SlITPNo™ TG VYPAGIOG TOV YOUATOG 68 emBuunTd eMineda, OGO Kol GTO TOTIGUA TIG
MOPEG TTOL eV LITAPYEL EVTOVI NAOPAVELD LLE GKOTO TNV TPOCTAGIO TOV QUTMOV 0nd acHEveles.

Ot awcnmpeg mov ypnoyomomOnKay yio TV LAOTOINGCT TOV GEVAPIOL CVTOUATOV
TOTIGLOTOG Elval Ol TaPUKATM:

1. Soil moisture detector module

2. KY-018 PHOTORESISTOR MODULE

3. 1xLED
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H viomoinon tov cevapiov mapatifeton oto [Hopdpnua B.1. Xpnoomombnke éva
umie LED 1o omoio vmodnidvel v niektpikn BarPida n onoio gvepyomotel v mapoyn Tov
vepov Tpog Ta eLTA. [ v evepyomoinom, Aomdv, TOL AVTOUATOV TOTIGHATOG YPELieETOL VO
16VLoLVY 600 cVVONKES (AOYIKO «Ka):

Apycd, dtofdletor n T TS LYPAGING TOL YOUATOG OO TOV AVTiGTOLYKO aictnTpa. Av
10 T0600TO VYpaociag etvar pikpdtepo tov 40% 1N pkpdtepo Tov 80%, TOTE gvepyomoteital n
TpOTN cLvONKT. Mg avt T Aoy oToyedovEe ot datrpnomn v vypociog oe emBountd
eninedd (0vte TOAD VYPO, OVTE TOAD ENPO).

[MopdAinia, dwafaletorl n T oV POTOS HEGH® NG pwToavtiotoons. H tiun avt npénet
va gtvor pikpotepn amd 60% yio va woydel 1 devtepn cvvOnkn. 'Etotl amotpéneton To TOTIGHO
TIG MPEG EVTOVNG NMOQAVELNG, YEYOVOS TO 0moio pmopel va TPpoKaAEsel acBéveles ota PUTAL.

["a ) Aertovpyia Tov cevapiov dev amarteiton kdmola BipArodnKn.

[MopakdTom eaiverol To KOKAMLO TOL VAOTOONKE Y10 TO GOGTI L AVTOUATOV TOTICUATOG:

Soil Moisture Sensor

Ewcovo 4.3 Koklouo gevapiov ontouatod motiouotog
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Ewcova 4.4: AioOntipog eAéyyov avtouotov Totiopnarog

o v vAomoinon tov k®oKa, dev eivor amapoaitntn Kdamowo PipAodnkn. ITo
CLYKEKPIUEVO TO HOVO 7OV omouteitol €lval 1 KOTOY®OPNOY TOV  UETAPANTOV  TOV
napovotdlovtal oto mapapmmua B.1.1.4 . X10 mopdptmua B.1.1.3 ko B.1.1.6 yivetor n
apywonoinon tov petafintov owktvov. Emiong, oto mapdptmua B.1.1.5 yivetoaw 1
apywonoinon petafintav g Kaptog pvnung tov Ethernet shield mov Aeitovpyel wg web
server. Xto mopaptnuo B.1.2.1 gaiveton 1 obvoeon tov Ethernet shield pe to dadiktvo . 10
mopaptnua B.1.2.2 daxpivovion o1 eicodovégodol Tov acOntpwv. 1o mapaptmua B.1.3.2
@aivetaln Asttovpyio TG GLVAPTNONS TOL LAOTOONKE Y10 TO GEVAPLO AVTOLATOV TOTIGLLOTOG.
‘Eneita, oto mopdptmua B.1.3.6 wor B.1.3.7 o¢aivetar o vroAoyiopog g cuvaptnong
Thingspeak kot 1 emkowvovia tov Arduino pe to dtadiktvo. Télog oto mapdptnua B.1.3.8 kot
B.1.3.9 mapovcidlovion avtictorya n emikowwvia Tov Arduino pe v Pdorn dedopévev Kot

v kapto pvnung tov Ethernet shield.

4.4 Xevapro eAEYyov eEQEPLONOV KL TOLOTNTUS AEPT.

To ovykekpyévo ceviplo Tpaypoatomodnke yia tov Eheyyo g Oeprokpaciog péso oto
Bepuoxnmio kabmg emiong kat yio Tov EAeyyo Tng moldtnrtag tov aépa. [T cvykexkpuéva etvan
emBountod va vrdpyel éva ouYKEKPIUEVO €VPOG Bepuoxpaciog yi KoAVTEPES cLVONKE
aVATTUENG TOV VTOV OOTE Vo peylotomombel N mopaywyn. AkOuUr, ONUOVTIKY ivol Kot
dlpnon KoANG mowdTNTag Tov aépa amaAAlaypévov amd emProfeic aéplo kot GAAEG
EMKIVOLVEC OVGIEC OV TPOKVTTOVY ATO AYPOTIKEG epyacies (m.y. komvog and kavon Enpov
xopt®v). H vAomoinon tov cevapiov mapatifeton oto [apapmmua B.1. I'a v enitevén dhwv

TOV TOPATAVE®, LAoOTomMOnke £€va avtopato ovotnuo efoeptopod pe TN ypnomn evog
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avepuotipa. o T Aettovpyio Tov cevapiov OmoUTEITAL 1| EVOOUATOGT GTOV KOJIKA TOL

Arduino g Biprodnkng dht.h.

Ot aweOntpeg mov ypnowomomOnKay yww to oVoTHA ££0EPICUOD Kol EAEYYOL TNG

TO1OTNTOC TOL aEPA EIVOL Ol TOPAKATM:

1.

MQ-135 Gas Sensor Module

2. Temperature and humidity sensor module

3. 16 Fan 60X60X25 EB60251S1 SUNON

4. 1x PN2222 Transistor

5. 1x N4001 diode

6. 2x 270 Q Resistor

7. 1 x Button

8. 1 x LED (xApatiotiko)

o 10 ovotua eEaeptopov VITApPYoLVY o €ENG CEVAPLOL AETOVPYinG OVOADGY®G TIG
cuvONKeG:

1. Otav o awcOntpoag aviyvevong emProafdv ovcldV eviomicel GLYKEVIPOOT aepiwV
peyoAdTePT TG TIUNG oL EYovpie opioet (avoroykn Ty 400), tote Ba evepyomomOet
cvotnua e€aeplopol péypt va kabopicel n atuOcEOPO Kol 1) TN Vo TECEL KAT® amd
400.

2. Av n Bgppokpoaocia sivor péca oto €0pog amd 21 péypt ko 24 Boburodvg kelciov 10T
Beppokpacio Bewpeitor LGIOAOYIKT KOL O ¥PNOTNG UTOPEL VO EVEPYOTOUCEL TOV
avepompa xeypoxivnta pe t Pondeia tov button av avtd givar emBountod.

3. Av n Oeppokpacio eivor peyorvtepn amd 24 Pabuodg omwg cvpPaiver tovg
KOAAOKOPIVOUG UNVEG TOTE TO GLGTNLLA EEQEPIGLOV Bal EVEPYOTTOLEITOL OVTOUATO LEYPL T
Beppokpacia va etdoet kdtw and 24 Babupovg.

4. Avnvypacia elvar peyorvtepn omd 50% onwg svpPaivel covnBwg peTd v dpdevon,

tOTE T0 SvoTNU EAEPIGHOV Ba evepyomotleiTan avtdpata PEYPL EKEIVN VO TEGEL KATM

amd avtd TO OP10.

To KhKAopa IOV VAOTOMONKE Y10 TO GEVAPLO EAEYYOL EEAEPIOLOV KOt EAEYYOV TOLOTNTAG

aEPOL POIVETOL TOPAKAT®:
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ouT

sunon fan

dht11 temperature sensor

Eicova 4.5: : KokAwua oevapiov eCaepiopod

Eixova 4.6 AioOntipog eleyyov e€aepiouod
Mo v viomoinon tov kddKa, eivon amapaitnn 1 PPrlodnkn Beppoxpaciog. Mo
ocvykekpipéva n Prprodnikm Beppokpaciog dht mapovoidletor oto mapdaptnua B.1.1.2 . 10

nmopaptnua B.1.1.3 kot B.1.1.6 yiveton n apyuconoinon twv petafAntov otktoov. Eniong, Xto
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wapaptnua B.1.1.5 yiveton n apywconoinon petafAntov g kaptog pviaung tov Ethernet
shield mov Aettovpyet g web server. Zto mapdaptnua B.1.2.1 paiveror n cdvdeon tov Ethernet
shield pe to dwdiktvo . Xto mapapmmua B.1.2.2 dwkpivovior ot eicodov/éEodol Tmv
acOnmpov. 1o mapdptnua B.1.3.3 aiveton n Asttovpyio g cuvapToNg Tov LAOTOONKe
Y. T0 oevaplo eEAEyyov eEaepiopol kot modtnrag aépa. ‘Eneita, oto mapdptnua B.1.3.6 ko
B.1.3.7 @aiveton 0 vroroyiopdg g ocvvaptnong Thingspeak kot 1 emikotvovia tov Arduino
pe to owadiktvo. Télog oto mapdaptnuo B.1.3.8 ko B.1.3.9 mapovcialovtal avtictoryo n

emkowvovia tov Arduino pe tnv Baon dedopuévev kot Ty kapta pvnung tov Ethernet shield.

4.5 Xevaplo aviyvevong QOTLIS Kol TANUROPOS

H aviyvevon mc omtidg kot tng aAnupdpag eivor ToAd SNUOVTIKY OTIG LEPES MG KOOMG
Stvetat n SLVATOTNTA GTO YPNOTH VO EVIILEPDVETUL GALESO Y10, TIG GLVONKES TOL EMKPATOVV GTO
Beppoknmio, dote va eEacpariotel n £ykoipn enéppacn 6mote avty kpdet avaykaio.

Ot asBntpeg mov ypnotpomomonkay yio TV aviyveuon e eMTIIS Kot TG TANUUDPOS
glvor o1 TapoKATo:

1. Flame Sensor Module IR Sensor Detector

2. Water Level Sensor

3. 1x Buzzer

4. 2x LEDs (fire, flood)

H vlomoinon tov cevapiov mapatibBeton oto Mapdptmua B.1. To cevaplo aviyxvevong g
QOTIIS Kot TNG TANUUOpOg Asttovpyel g eENG:

1. Ortav o awsOntpog otdbunc vepol aviyvevoetl vepyeidion g de&apevig vepol, tote
Ba maper v Ty Aoywd 1, Ba avayer 1o umie LED «Flood Alarm» kot Oa
gvepyomomBeil n nyntkn €voeiEn (Buzzer) pe kabopiopévn nynTikn onuoven.

2. Otov o ocOntpag eTidg aviyvedoel eAOYa, T0te B Tapel v Tun Aoyikd 1, Ha
avayet 1o Kokkivo LED «Fire Alarm» kot Oa evepyomomBei n nymrikn Evoeén (Buzzer)
pe KaBopiopuévi NyMTIKN CNHUAVOT).

Y& mepInT®OT TOL Ko 01 OVO GO TNPES AVIYVEVCOLV TNV 1010 GTLY | TANUUOPO KoL QAOYOL
avtiototya, T0te B Tapovv TV TN Aoyikd 1, Ba avayouvv ta 600 LED Flood & Fire Alarm
tavtdypova. Ko Ba gvepyomomBel m mymrikn €voeiEn (Buzzer) pe xoBopiopéviy mymrikn
onpovon. 't Aettovpyia Tov cevapiov dev amarteitor Kamoto PAoOn K.

To xOKA®LO TOV VAOTOMONKE Y10 TO GEVAPLO AVIXVELONC PMOTIAG KOt TANUUD PG GoiveToL

TOPOKATO:
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ouT flame sensor

ouT

active buzzer module

water level sensor

ouT

Flood Alarm Fire Alarm

Eiwcova 4.8: AioOntipog oviyvevons pwtidg

o v viomoinon oV KM, Ogv givon omapaitnm kdmow PipArodnkm. ITo
GUYKEKPIWEVO. TO HOVO TOL omouteiton €lval 1 KATOY®PNON TOV UETAPANTOV OV
napovctaloviar oto mapdaptnuae B.1.1.8 . Xt0 mapdptnua B.1.1.3 ko B.1.1.6 yiveron n
apywonoinon tov petafintov diktvov. Emiong, oto mapdptmuo B.1.1.5 yivetoaw 1
apywonoinon petafAntav g kaptoag pvhiung tov Ethernet shield mov Aertovpyei wg web
server. Xto mopdptnua B.1.2.1 paivetor n ovvoeon tov Ethernet shield pe to dwadiktvo . Xto
nmapdptnua B.1.2.2 daxpivoviar ot gicodor/égodot tov aictntpov. Xto mopaptnue B.1.3.5
eoatveTal n Aettovpyio TG GLVEAPTNONG TOV VAOTOOMKE Y10 TO GEVAPLO aViYVELONG POTIAG KO

mnupopos. ‘Enerta, oto mopdpmmuo B.1.3.6 xor B.1.3.7  o@aivetor o vmohoyiopdg tng
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ovvaptnong Thingspeak kot 1 emikovevio tov Arduino pe to dtadiktvo. TELog 6To TapdpTne
B.1.3.8 xor B.1.3.9 mapovcidlovtal avtictorya n emikotvovia tov Arduino pe v Pdon

dedopévov kot v kapto pviung tov Ethernet shield.

4.6 Xevaplo aoc@aArelog EEOTEPIKIG TOPTOAG

H acpdlein g emteptkng TOPTOC TPOYUATOTOMONKE LE TOV GUVOVLOGHUO HVGTIKOD
KOOIKOV Kol e TO TATNUO TPOKAOOPIoUEVNG YPOVIKNG dldpKelag Tov arcntipa apng. To
GEVAPL0 aVTO LAOTOMONKE Yo TNV O1ELKOAVVOT) TOV YPNOTN 6TO EEKAEId®UO TNG EEMTEPIKNG
nopTog xopig kKhewdrd. [a m Aettovpyia Tov cevapiov amatteitan vo evoopotmdel 6Tov kMoo
tov Arduino 1 BipAobnkn IRremote.h. H viomoinomn tov cevapiov tapatieton oto [Mapdptnua
B.2.

Ot aeOntpeg mov ypnoipomombnkay yoo v ac@drele e€mtepikng moptag sivor ot
TOPOKATO:

1. Mini IR Infrared Pyroelectric PIR Body Motion Human Sensor Detector Module
Infrared IR Receiver Module Wireless Remote-Control Kit For Arduino
DFRobot Capacitive Touch Sensor

1 x Button

“wok wN

4 x LEDs (poTiopov, oisnmpa apng, kmouol, Toptag)

Apyd €xel ypnowomomBel o cwcOnpag aviyvevong kivnong yio v d1EVKOALVGT TOL
YPNOTN 6€ GLVONKES EAAEYNG POTIGLOV GTOV XDPO NG e€TEPIKNG TOPTaG. OTay 0 csOnTpoOg
evromicel xivnon avdper to LED gpotiopod kot mopapével avappévo yio 6on opo PAEmet
kivnon. Mg Bdon tov tpoémo Asttovpyiog tov arcOnmpa, to LED ofnver 600 devtepdienta
aQOL GTOUATNGEL 1] KIVNOT GTOV YDPO.

‘Eneita €xe1 tomoBetnBel to Button yio va vrodnimvel to av ivatl avolyti 1 KAEGT 1
nopta. Otav 1o button givor matnuévo 1 ndpta ivor kKrhetot. ['a va Aettovpynoet To avtdpoto
oevaplo Ba mpémerl n eEwtepikn moOpTa vo etvar kAelo. Tlpokeyévon va Eekledmaoet | Tdpta
TPEMEL VAL 1I5YHLOVY GLYYPOVAOS dVO GLVONKES (AOYIKO «Kow»).

1. O ypMomg TPEMEL VO TOTHGEL TOV OoONTPO OPNG Y10 £V GUYKEKPLUEVO YPOVIKO
dwwomuo (my. 2 devtepdienta) dote vo. evepyomombel M mpdT cLVONKT. XZe
nepintowon mov o aentpog matndel yio Ayodtepo 1 mepiocdTEPo Ypdvo, 1 cLVOTKN
anevepyomoteitol. ['a v dievkdAivvon Tov mEPpapoTog £xel Tomofetndel evoeKTiKd
éva kokkwvo LED 10 omoio deiyvel mote emtrvyydvovpe tov ypdvo. Avtd 1o LED éyet
tomofetnOel povo yio emeEnynuotikods okomovs pog Kot 0ev Bo vmdpyel oty
TPOLYLLOTIKT) KOTAGKELT).
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2. Emiong pe v ¥pnomn Tov TMAEYEPLOTHPIOL TPETEL VAL TANKTPOAOYNOEL £vag TPIYNELOG

K®d1KOG 0 0oi0g evepyomolel TNV deHTEPT GLVONKN KOl EVEPYOTTOLEITOL GLYYPOVOGS Kot

1o umie LED mov mpocopoidvel tov awsntipa aemnc.

Téhog €xel oprotel Eva ypovikd 0pro gikoot devteporéntv péca 610 onoio Oa mpémet o

YPNOTNG VO EVEPYOTOMGEL TIC dV0 GLVONKEG Yo Vo avoi&el 1 mopta. Av pio amd T dVo dev

glvar 6o, 1 ddtkacio EEKVAEL amd TNV apyn. AV 1GYVoVY Kol o1 dVO cuvinkeg, ToTE N

nopTa EEKAEMVEL Kt gvepyomoteital To mpdowvo LED mov avtictotyel oty mopta.

[Mopokdto @aivetor 10 KUKA®UE OV VAOTOWONKE Y100 TO GEVAPLO ACQAAENS TNG

eEOTEPIKNG TOPTOC:

Sv

AN

A

s etpoa

) e hein,

pir sensor

B
B

ssnes snaglh
R

touch sensor

ir remote control

Eixova 4.9: Koxlwuo. oevopiov acpireiog eCwteplkiic mopTog
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Eicova 4.10: AioBnripag aopalsiog elwtepixne noptag

["a v viomoinom Tov k®dKa, amapaitntn Tpoindheom elvar n eicaymyn PAodnkdv
(ITapéaptnpa B.2.1.1). [To cvykekpyéva amartodvtar ot fipAiodnkeg yio tnv emkowvmvio tov
Ethernet shield pe to Arduino Uno, 1 Bipriodnkn yio v emkowmvia pe to Thingspeak ko n
BpAobNKn yio v emkowvwvio pe tov aicOntipa amopakpvouévov eréyyov IR . Zto
napaptnuae B.2.1.2 yivetor n apywomoinon tov petafintov dictoov. H apyuonoinom twv
LETAPANTAOV OV 0pOopovV Ta. KOLumid, To led kot Tov déktn Tov acOnpa amopakpLGUEVOD
eréyyov IR mapovcialetar oto mapdaptnuae B.2.1.3. 1o mapdaptnua B.2.1.5 tapovoidlovton
ot gicodol €Eodol tewv petafintadv. Xto mapdptnua B.2.1.7 ¢aiveton m Asttovpyio g
GLVAPTNONG TTOV VAOTOMONKE Yo TO oevaplo ac@aAslng eEwteptkng moptag. Télog oto
napaptnua B.2.1.8 mapovsialetar avtictoya 1 Asttovpyio TOL a1cGONTHPOA ATOUAKPVLGUEVOL

e éyyov.

4.7 Xevaplo eAEYYOV TAVTLOVPLAOV KOl ECOTEPIKOV QOTIGHOV

210 6evap1o avTd £xel avTopaTomoindel n AELTovpyio TOL ECMOTEPIKOV POTICUOV AVAAOYOL
HE TNV dpa NG NUEPAS, KaBMOG kot 0 EAeyyoc Twv mavtiovptdv. O EAEYY0G TOL ECMTEPIKOV
QOTIGHOD UTOPEL VO EVIGYVGEL TNV TOPAYMOYY TIG DPES OV OEV VIAPYEL EMAPKNG PLGIKOG
QOTICUOG KO 0 EAEYYOG TV TOVTLOVPLOV TPOCPEPEL TPOSTAGIO O TO KpVO 1| ToV Avepo. [
v Agtovpyion Tov ocevapiov omouteitol 1 EVOOUATOON OTOV KOOWKN Tov Arduino g
Brodnkng DS1302.h. H viomoinon tov cevapiov mapatifetar oto [Mapdpmmua B.1.

Ot awoOnmpeg mov ypnopomombnkay vy tov €Aeyyo Tovi{ovplidV Kol £CMTEPIKOV
QOTICUOV €lval O1 TAPUKATO:

1. DS1302 Real Time Clock Module

2. 1x Photoresistor

3. 2x LEDs (navtlobpia, E00TEPIKOS POTIGHOG)
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4. 1x Resistor 10kQ

H Aertovpyia tov cevapiov yiveton pe tov e€ng tpdmo. Otav o ausntipog potoavtictoong
gvromicel T PLOKOD PMTIGHOV KAt omd 50% (dVvon nAlov) 10TE €vEPYOTOLOVVTIOL TA
ecTePIKA OmTa (Tpdowvo LED o610 kdKAwpa). Avtictorya 0o offjoovv 6tav o gotiopdg
Eemepaoet 0 40% katd T0 ENUéEppL.

Mo ta movifobpa (koéxkivo LED ot10 kOKA®pa), €kt0¢ omd Tnv mTOPAUETPO TOV
EC0MTEPIKOD QOTIGHOD, EYEL OPLOTEL KOL 1 TOPAUETPOG TNG GPAG NG MUEPAS. AVTO €)el
mpaypatorombel mote 10 Bpadv mov mEPTEL N Beppokpacia, vo pmopel vo oplotel N dpa
KAeloipatog Tov Tavtovpldv avdioyo pe T avaykes Tov eutdv. H opa dwopdleton pe v
Bondeta tov arcOntypa DS1302 Real Time Clock Module.

Enopévmg, av n potevotnta nécel Kot amd 10 50% kot n opa glval ot mov £xel oplotel
(7. 21:00pp) té1e Ta Tavtlovpra kKAetvouv. Avtictorya, av 1 potewvotra Eenepdoet o 40%
Kot M opa givor 1 kaBopropévn (m.y. 7:007p) 1ot TO TOVTLOVPLAL CVOiyOoULV.

To kOKA®UO TOV cevapiov eAEyyov TAVTLOVPIOV KOl ECMTEPIKOD QOTIGHOD QaiveTal

TOPOKATO:

ds1302 clock module

Navdovpia
EE. Pwtiopdg

photoresistor

i a v GND

I I Sv
L ) . L B |
L L L A R I L A .. . L A R A R R R et A A A
D T I
D R
R 1 )
R

Eixova 4.11: Kokdawua oevapiov eA&yyov mavi{ovpiadv Kot E0WTEPIKOD PMTIOLUOD
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Eova 4.12: AioBnripag eAépyov mavi{ovpiddv Koi E0WTEPIKOD POTIOUOD

INa v vhomoinon tov kddKa, eivar amapaitnn 1 PProdnkn Beppoxpaciog. Mo
ocvykekpipéva M Ppiodnkn Bepuokpaciog ds1302 mtapovoidletor oto mapdpmua B.1.1.2 .
210 mopaptnuoe B.1.1.3 kot B.1.1.6 yiveton n apyikomoinon tov petafAintov diktoov. Emiong,
oto mopdptnua B.1.1.5 yivetar n apyucomoinon petafintaov g kaptag pviung tov Ethernet
shield mov Aettovpyet g web server. Zto mapdaptnua B.1.2.1 paiveror n chvdeon tov Ethernet
shield pe to owdiktvo . Xt0 mapdptnuo B.1.2.2 dwakpivovior ot gicodov/éEodol Tmv
acOnmpov. 1o tapdptnua B.1.3.4 gaivetal n Asttovpyio TS cuvapTnong mov vAoTOMONKE
YL TO OEVAPLO EAEYXOV TOVTLOLPIDV Kol E0MTEPIKOV QOTIoUOV . Emeita, 610 mapdptnpo
B.1.3.6 xon B.1.3.7 ¢aivetar o vroAoyiopog e ocvvdptmong Thingspeak kot 1 emkowveovia
tov Arduino pe 1o Stadiktvo. Télog oto mapdptnuo B.1.3.8 ko B.1.3.9 mapovcidlovrat
avtiototyo M emkowvwvio Tov Arduino pe v Pdon dedopévev Kot TNV KEPTO UvAUNG TOV

Ethernet shield.

4.8 Xevapro eAEYYOV OKLAGTPOL
To cevépro avtd viomombnke pe tn ypnom tov astnmpa kiiong (vVopapyHpov) Kot
GKOTOG TOV €lval EVOEIEN NG KATACTAONG TOV OKLAGTPOV (avoryTd 1 KAEIGTO) MOTE O YPNOTNG
va pumopet vo 1o TapakoAovBel pécsm ™ 1otooeridag. H viomoinom tov cevapiov mapatifeton
oto [lapdptnua B.1.
Ot aoBnmpeg Kot To NAEKTPOVIKA GTOLXELDL TOV YPNGILOTOWONKAV Yol TOV EAEYXO TOV
OK1A0TPOL EIVOL TO TOPAKATO:
1. KY-017 Mercury Tilt Switch Module
2. 2x LEDs (évoei&n avorytot/kAelotoh 6K14GTpOov)

3. 1x Buzzer
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H apyn Aertovpyiog givarl moAd amhr epocov o aicOnmpag kAiong mapéyxet ynotokn ££0d0
avaioya pe to av Ppioketor o€ kKhion N Oxt. 'Etot vdpyovv d00 KaTtasTACELS:
1. Otav 1o okiaotpo eivar Kieloto, tOTE 0 CGONTPOg Taipvel v T Aoywod 0,
avaPet to koxkivo LED kot 1o buzzer «ytomdery meptodikd.

2. Otav 1o okiaotpo gival avotytod, 10T 0 acntipog maipvel v T Aoywd 1 Kot

avdpel to pmie LED

I'a ™ Aertovpyia tov cevapiov dev amatteitor Kdmoto PAtoOnK.

To kKhKAopa ToL GEVAPIOL GKIAGTPOV PAIVETAL TUPAKAT®:

ouT

Sv GND

shades OPEN

GND

R R 22 atoBntipag kAiong (uspapyupou)

fritzing
Ewcovo 4.13: Kdrdouo aevopiov eléyyov oki6otpo

Ewcova 4.14: AioBnripag eléyyov okiaotpov
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o v vAomoinon tov KMdWKa, dev eivor amoapaitnn Kamow Pipiobnkm. ITo
CLYKEKPIUEVOL TO HOVO 7OV omouteitol €lvar 1 KOTOY®OPNOY TOV  UETAPANTOV  TOV
napovotdlovtal oto mapaptmua B.1.1.7 . Xto mopdptmua B.1.1.3 ko B.1.1.6 yiveton n
apywonoinon Tov HeTaPAnT®V Oktvov. Emiong, oto mapdpmmua B.1.1.5 yiveton n
apykonoinon petafintav g kaptog pviung tov Ethernet shield mov Aeitovpyel wg web
server. Xto mopaptnua B.1.2.1 eaiveton 1 ohvdeon tov Ethernet shield pe to dadiktvo . 10
mopaptnua B.1.2.2 daxpivoviar o1 eicodor/éEodot Tov achntipwv. 10 mapdpnua B.1.3.2
eaivetol n Asttovpyio TNG GLVAPTNONG TOV LAOTOMONKE Y1 TO GEVAPLO EAEYYOV OKIAGTPOV.
‘Enerta, oto mapaptmuo B.1.3.6 wou B.1.3.7 o@aivetonr 0 vroAoyliopdg g ovvaptnong
Thingspeak kot 1 emkowvovia tov Arduino pe to dadiktvo. Télog oto mapdaptnua B.1.3.8 kot
B.1.3.9 mapovoidlovror avtictotya 1 emtkovmvia tov Arduino pe v Pdom dedopévov kot

v képta pvnung tov Ethernet shield.
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4.9 TeMko KOKAOPRO

To TeMKO KOKA®UA TOV GLGTNHLLOTOG PAIVETOL TOPUKAT®:

Xbee Router

Water Turbidity Sensor

Photoresistor
LDR

ir remate cantral
%
£
=
pir sensor
touch sensor

Xbee Coordinator

]

Photoresistor Module
&
&

J105uas 2mesadwal sorep ©

aclive buzzer fire-flood

mgq-135 gas sensor

a]kl&.ﬁnml‘(l B

1362 deck ol

D
1

sunon fan

N\

A\
Soil Moisture Sensor
a.cEnmEas KON (UBpapyIZaY

dht11 temperature sensor

Ewcova 4.15: Tehiko kdxdwuo ovotiuarog



Ewcova 4.17: Bopeio, mlevpd ovotiuotog

85



Ewcova 4.19: Nonio mhevpd ovotiuatog
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Eixova 4.20: Eowtepixn 0vtiki TAsvpa ovoTHUATOS

Eixovo 4.21: Ecwtepixi votio, mAevpd o0oTiuatog
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Ewcova 4.22: Avukn whevpd ovothuatog

Eixova 4.23: Eowrtepikn fopeio. TAevpd cvoTHIOTOS
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Eixova 4.24: Karoyn ovotiuatog

Eicova 4.25: Eowrtepikn avatolikn mAeopd o0GTHUOTOS
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LoonTApPOC
Y PO IBIERGCLO LI O TO G iy

WRMTREN |

Ewcovo 4.26: Eowtepikn kKdtoyn ovoTiuoTos

To TeMKO KOKA®UA TNG LOKETOS GE AEITOLPYIO QAIVETOL TOPAKAT®:

IR - " . R

s S Ve AN .' ly 5
2y vy .
Ve SRR

of ’)@;.-a

-----

Eiova 4.27: Tehixn poxéro ovotiuotog(l)
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Eixova 4.28: Tehixn poxero ovotiuotog(2)
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5 Ylomoinon Awaovvoeong
5.1 Ewayoyn

210 mhoicto TG TapoVcaG SIMAMUOTIKNG dNUovpynOnke £vag 16TOTOTOG 0 0Ttoi0g divel T
duvatodHTNTO GTOV YPNOTN v Topakoilovbel v katdotaon tov Beppoknmiov pécw TV
QLTOLOTIGL®V OV avagépnkay Tapomdve. Avtd Eywve ypnopwonowwvtag to Ethernet shield
ce ovvdvacpud pe to Arduino, eved dnuovpyndnke kor pio Bdon Aegdopévev yoo v
amofnkevon OAwV TV petpnoeov tov awctntpov. I'a v mpoPforn ¢ 10T0cEAdNC
dnuovpynonke to apyeio index. html, mov Ppicketan oto mapdaptnua Al6, To omoio meptéyeton
otov @drero htdocs tov XAMPP padli pe ta vrolowra apyeia .php Kot .js KaBdS Kot TG EIKOVES
oV amotTovVTaL Yoo TNV 0pO] OMEKOVION TOV TEPEXOUEVOV NG totoceAidag. [a
dnuovpyia g 16T00EAIdAG ¥pNoOTOONKE TO dradikTvaKO TPdTLTTO OId TO quackit.com. H

KOpla oelida (Homepage) aivetal mopakdtm:

SMART GREENHOUSE

VOO O®D

Eixova 5.1: Areixovion tov Homepage ti¢ 1ot00elidog

5.2 Xdvoeon 610 AwadikTvo

H npdécPaon tov Arduino oto dadiktvo eEacporileton pécsm tov Ethernet shield ko tov
KaTaAANAoL KOk 6t0 Arduino. ['a tnv obvoeon amarteital 1 dievbvven IP Tov server kou n
dtevbuvon IP tov Arduino. Télog, Ba ypetaotel kot to MAC address tov Arduino.

Axoun, péow tov Ethernet ta dedopéva mov cuAréyet to Arduino kataypdeoviot ce pio
Bdion Agdopévov yia teportépo aglomoinon and to ypriot. H Bdon avtr dnuovpyndnke pe
™ Ponbela tov Apache XAMPP ko eivon pio elevBepn Pdaon dedouévov MySQL. H

KaToypopn TV LETPNOE®VY 01N Bdon yivetatl péow TG VIO client.print() Yo kdOe oToryelo
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mov Bélovpe va kataypayouvpe. Enedn 0éhovpe n kataypoaen vo eivotl Guveyng, n cuvaptnon

IOV TEPLEYEL TIG EVIOAEG AVTEG «TPEXEL LEGA OE ATEPUOVO Ppoyo while.

5.3 Baomn Agdopévorv
IMa ™ dnpovpyia g Paong avoiyovpe t oedida phpMyAdmin ko eTidyvovue pia véa

Bdion dedopévmv, divovtag e to dvoua greenhouse, OTMG PAIVETOL TOPOKAT®:

bl

php B 7 Server 127001

8l Databases [ SQL (& Status Useraccounts & Export (i Import Settings Replication 4 Varlables & Charsets Engines 3 Plugins

== Databases

Ewova 5.2: Aguaovpyia Béons dedopévev piéoe tov phpMyAdmin

21 ovvéyela dnpovpyeitan o mivakoag data oe SQL 0 onoiog mepiéyet OAeg Tic LETAPANTES
o1 omoieg mpOKELTOL VAL KATOypopoHV KaBd¢ emiong Kot KAmotleg AAAeG fonONTIKES Yo TNV OLOAN
Aertovpyia ¢ Pdonc. Avarvtikd to tedia Tov mivoka data paivovrol mapakdTm:

e id: Amotelel tO0 avayvoploTikd KkGBe eyypagng. Xe kdbe véa eyypar] TOv
mpaypoatonoleiton £xel mpoypappatiotel va avéavetar katd 1 (IpodchHetn emroyn
AUTO_INCREMENT). Etvaw axépatog €émg 11 ymoeimv.

e event: ['iveton eyypaoen e akpipng nuepounviog kot opoag (w.y. 18/07/2019 20:38:12)
MOTE 0 XPNOTNGS Vo Yvopilel akpiPmg mote Eyve 1 KABE KOTAYPAPT OEOOUEV@V.

e Temperature: AmoOnkevel v Tiun g Oeppoxpacioc tepfailovtoc.

o Humidity: Amofnkedel tnv Tun g vypaociog tepBaiiovtog.

e Fan: AnoOnkevetl v Tiun tov €€0epIGov.

e Fire: AmoOnkedel TV TN aviyveuong g eoTIAG.

e Flood: AmoBnkedel v Tiun aviyvevong e mANUpOPC.

e  Pump: AnoOnkedet v Tun g avtiMog Totiocpatog 0tav Asttovpyel 1) 0ev Aettovpyet.

e Shades: AmoOnkevetl v TN TOV CKIAGTPOV.

e Safety door: Amofnkevetl v Tun g £MTEPIKNG TOPTAG OTAV QLT Elval avolyTn 1
K\elot).

e Water tank: AmoOnkevetl v T g Katdotaong g 0e&apevig vepon
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2V mapokdto sioéva goaivetol ) doun tov mivakao data Onmg eaivetar 6to phpMyAdmin:

php I 7 Server 127001 3 @ Database: greentiouse » B Table data

oNeTHe 7 Browse 4 Swucwre [ SOL | 4 Search 3¢ Insen = Espont [ Impot = Privileges Operations  ® Tracking 2 Triggers

Recent Favortes

n Atributes Null Default Comments Extra Action

— & New
] 1l No. o ALTO_INCRENENT

T4 greenhause
o data 3 tamporature fioat No  Nans

- Informaton_schema & Namidiy| foat

b 5 fan

-1 perarmance_schema

+ . phpmyadmin

i :
B3 toct 7 flood int{11)

5 fire int(11)

& pump ini(11)
9 shades i1l No  None

10 safety_daor int(11) No  None

11 water_tank int| No  None

t Checkall  Wilh seiected (7] Browse g7 Change @ Orop Primary (@ Unique  [index  [E Spatial [ Fultext

Ewcova 5.3: Aounj paong dedouévav

Mo mv gpedvion tov mepleyopévav g Pdong otnv 16tocerida dnuovpyovvtol Tpia

apyelo PHP ta omoia amoBnkevovtar otov gdkeho htdocs tng XAMPP. Apyikd amorteiton m

dwovvoeon peta&d PHP kot MySQL 1 omoia yiveton pécm tov apyeiov connection.php 1o

071010 TPy LOTOTTOLEL ETIONG KO T LETOPOPA dedoUEVDV. 'Emetta ot Tipég tov austntipov and

10 Arduino @optdvovtal otn Pdon dedopévav pécw tov apyeiov data.php, eved t€log yivetot

OTTIKOTOINGT TV OEO0UEVOV GTNV 16ToGEAdA pe TN Ponbeta Tov apyeiov display.php 6mmg

eatveTar oty TopakdTo ekova. O KOdkag tov apyeiov connection.php, data.php Kot tov

display.php Bpioxovtol oto mopdpmua Al, A2, A3 avtictoiya.

Smart Greenhouse

Ewcova 5.4 To dedouévo. tns foong otnyv iotooelioo.

5.4 Epg@avion ko £heyyoc E/E pe AJAX péoo kaptog SD

Mia oo T1g AEITOVPYIKOTNTES TNG IGTOGEMOAG EIVOL 1] ELPAVIGT] AVOAOYIKMV KOl YT OLOKDV

€1000®V T0L Arduino Kot 1 SOLVATOTNTO ATOUAKPVGUEVOD EAEYYOV GUOKEVMOV LEGH YNPLUKDV

€E60mVv. Avtd yivetar pécm otoceridag (apyeio index 1.htm) 1 onoia eivar amobnkevpuévn oty

képta SD kot dwPdletonr and to Ethernet shield. H 1otoceAidon eppaviCel 1éo0epig Tyég
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AVOAOYIKAV ELGOOMV KOL TV KOTAGTOON TPLOV JOKOTTAOV, EVA EMTPENEL TOV EAEYYO POTIGLOV
Kot avtAiog motiopatog pécm checkboxes.

Otav 0 ypNoTS TATNCEL TO AVTIGTOLYO TEGIO GTO HEVOD EMAOYMV GTNV OPIGTEPY| TEPLOYN|
NG GeEMOOGC, TO TPOYPALLLE TEPMYNONG POPTAOVEL TNV 16T0GEAID amd v képta SD. ‘Enctta,
N celida otédver éva aitnuo AJAX yio Aqyn dedopévav and to Arduino kabe devtepdrento.
To Arduino avtomokpiveton oe kdbe aimuo AJAX otédhvovtag éva apyeio XML micow ot
ceMd0, TO 0molo TTEPLEYEL TIG TIUES TTEVTE AVOAOYIKOV €1600mV Tov Arduino (A0 éwg A4), v
KATACTOON TPLOV YNOLKOV €£00mV (2, 3, 5) kabdg Kot TNV Katdotaon Tov eOTIGHOD Kot TG
avtAog. Otav o ypNoTNG EVEPYOTOMNGEL 1 AMEVEPYOTOUGEL TOV POTICUO 1) TNV AVTAIN HECH
tov checkboxes g 10T00eAid0C, TOTE 1| GEMOA Ba oTEidet TV katdoTaon Tov checkbox pe 10
emopevo aitnuo AJAX. H avtictoym ceiida gaiveror 6TV mopakdtom ekova, VD 0 KOOTKOG
vrdpyel 6To TapapTua Al7.

Smart Greenhouse
Sensors Inputs/ Control Devices Remotely

- lights OFF (D8)
-

010 to D13 wsed by
Exhernet shield

Eixkova 5.5: Iotooerioa yia supavion xai éleyyo E/E

5.5 ToT IMhat@oppa

‘Eva ano ta facikdtepa yapakmpiotikd tov ThingSpeak eivon to ThingSpeak Channel, to
omoio divel T SuVaTOTNTA ATOONKEVOTG KOl OTLTIKOTOIN oG £0G Kot 8 petafAntadv. [Ma va yivel
avtd mpémet vo mponynoel n dnpovpyio. Aoyaplacod Kot 1 dnpovpyia evOg VEOU KOVOALOV.
‘Enerto copmAnpdvovrot ot petafAntég yia tig omoieg Oa eppaviCovron dwaypappata. o 1o
£€€umvo Beppoknmio dnovpyndnke 1o kKavdir Smart Greenhouse Kot copmAnpoOnkav ta e&ng
nedio:

1. Temperature (float)

2. Humidity (float)

3. Fan(0n 1)

4. Fire(0n 1)
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5. Flood (0N 1)
6. Pump (00 1)
7. Safety door (0n 1)
8. Water tank (0N 1)
Name Smart Greenhouse
Description | MSter thesis in design and manufacturing a smart

greenhouse equipped with several automations.

Field 1 temperature
Field 2 humidity
Field 3 fan
Field 4 fire
Field 5 flood
Field 6 pump
Field 7 safety_door
Field 8 water_tank

Eixova 5.6: [edio uetofintav oto ThingSpeak
Mo va yiver gyypaen dedopévev ce €va KavOaAl 1 TV aviyvoon dedopévav and avtd
ypnoonorovvtar to kAW API, ta onoio dnpovpyodvtor avtodpata pe T dnpovpyio vog
vEOL KavaAlov. Xto medio Katw amd to “Write API Key” mepiéyetar 1o kAedl eyypagng, evod

o710 medio katw and 1o “Read API Key” mepiéyeton to KAEWOL Y10 ovAyvmOT SEG0UEVOV.

\Write API Key

Key DMX2800VAOGYY6YD

Generate New \Write APl Key

Read API Keys

Key U2G857IZMV4KMUKS

Note

Delete API Key

Add New Read APl Key

Ewcova 5.7: Kleidia, API yia eyypopn i ovayvawon dedouévav
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Axoun, amd v kaptéia “Sharing” kabopiletor to visibility (public/private) twv
Swypoppdtov. o ™ onwovpyio g otocehidag emAéytnke to “Share channel with

’ r

everyone” ®oTe va glvat opatd ta dloryplpLpLotal.

Channel Sharing Settings

Keep channel view private
© Share channel view with everyone
Share channel view only with the following users:

Enter email here

Eikova 5.8: Koptéla “Sharing” oro ThingSpeak

TelMKd, TapoKATO EOIVOVTOL EVOEIKTIKE KATOL0 O TO Oty PALLLATO TOV VAOTOM ONKaY,

Ommg epeavifovtol 6TV 16T0cEALdN:

Smart Greenhouse

Smart Greenhouse

Date

2024 © Davemoruo Nehomiovviigou | Ndipg

Ewcova 5.9: To diaypouio Ospuorpacioc Onms goivetal oty 16T00EAII

Smart Greenhouse

Smart Greenhouse

2024 © Davemoniuo Nehonowrigoy | Ndvpg

Ewcova 5.10: To didypopya yro. thv minuudpo OTws goiveTol oThv 1oTOGEAOA
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Emdéyovtag Oepurokpacio Kot vypacio omd 10 TACIVO Pevod ETAOY®MY, 001 YOVUAGTE
oTNV 6eMOA TPOPOANG YPAPNUATOV TV dedoUEVOV IOV £yovv amootalel oty [oT TAateopa
Thingspeak kot a@opobv oTIG HETPNCELS TOV aloOnTpov (1 vAOTOINoT TG TAATEOPUOGC
avalveton  oto  Kepdhowo 5.5). Ot oeAideg amoteAodvial amd  EVOOUATOUEVA
ypaonpata(<iframe>) , 10 Kabévo amd to. omoio delyvel £va SLVOUIKO YPOUUIKO YPAPTLQ
OLOPOPETIKNG GEPAG OESOUEVMV Y10, TIC GVVONKESG TG Beprokpacioc, TANUUOPAS K.a., KaOE 20
devteporenta. To ONUOGI0 KavAAL e avayvoploTikd 2521847 givar ) tnyn mov avtAodvtol T
dedopéva . Méom tov vd-pevod emloydv «temperaturey», «floody», «firen, «safety doory,
dtveton M duvatdt o evaAlayng e mpoPoing oe popen widget tov Thingspeak (gikdvo
5.9,5.10 ). H vhomoinon ¢ mpoPoing mpayuatonoleital amd ta apyeion «temperature.phpy,
«flood.php», «fire.php» xou «safety door.php», 0 K®dKag TV omoiwv givor TapoOpolog Kot

napovctaletar ota Tunpata A.13, A.7, A.6 kot A.11tov [apaptipatog A.

5.6 Google Charts

210 TAaic1a TG TaPovcaG SUTAMUATIKNG VAoTOmOnKav kot kanowa éEtpa apyeio oe PHP
oto omoia evoopotddnkav dwaypaupota pe yprion Google charts. Ta dwypdupoto avtAovv
otoyeio amd ) Pdon dedopévav Kot Tapdyovy KAmolo 6tatioTikd efdopadioio, unviaio Kot
ouvolkd. TELog, vtapyet kot Eva mapddvpo Tov amelKoVILEL YPOPIKA TIG TILEG TV OEOOUEVOV

mov amofnkevoviat 6N Pdon.

5.6.1 Efpoopadraio oToTIOTIKA

Edv emiéEovpe ta efdopadiaio oTaTIoTIKA oo TO TAAIVO HEVOD EMAOYDV 001 YOVLOCTE GTNV
celida mpoPoing ypapnudtov othing (ewova 5.11). H viomoinom yivetor and to apyeio
«weekly _statistics.php» kot avokt®vtor ot gfdopadiaieg Tipég twv owcOnmpov . Emiong,
onuovpyetton amno TOoV KOTOOKELOOTN éval OVTIKEILEVO TOTOL "new
google.visualization.DataView(data) " KolT0 YpAQMUQ TPOPAALETOL LEGH TOV GTOLXEIOV

div HTML nov Bpioketon oto Tpunqpe AlS Tapdptnpa A.
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temperature (C) Last Week

30 Il ~verage
tempe. .

Bl Max
20 tempe...
Min
tempe. .
10
0

Jun 23, 2024 Jun 24, 2024 Jun 25, 2024 Jun 26, 2024 Jun 27, 2024

Eixova 5.11: Efdopadiaio oratiotixa Geprokpoociog

5.6.2 Mnvwio 6ToTIoTIKG

Edv emiéEovpe ta unviaio otoTiotikd omd to TAAIVO HEVOL EMAOYMV 00NyoOLOOTE GTNV
oceMida TpoPfoing ypapnudtov othing (ewova 5.12). H viomoinon yivetar and to apyeio

«monthly_statistics.php» kot avakt®vior ot punvioies TéES tov oawodnmpov . Emiong,

dnpovpyeiton ano oV KOTOOKELOOTN éval OVTIKEILEVO TOTTOV "new

google.visualization.DataView(data) " Kol TO YpAENUO TPOPAALETOL LEG® TOV GTOLYEIOV

div HTML nov Bpioketon oto tpunqpo A10 Iapéptnpa A.

temperature (C) Last Month

200 B Average
tempe. .

B Max
tempe._.
Min
tempe. .

150

100

50

May June July

Eiwcova 5.12: Myviaio orotionixd Gspuorpooioc

5.6.3 Iotoypappata
Edv emAéEovpe ta 10TOYPAUUATO OO TO TANIVO HEVOD EMAOYDV 0ONYOVUOGTE GTNV

ceMda mpoPoing ypapnudtov othing (ewova 5.13). H viomoinon yivetanr and to apyeio
«histogramms.php», ka0d¢ avaktdte and v faon N HEYIOTY, EAAYIOTN Kol 0 HEGOS OPOG TNG

emAeypévng pétpnong ywoo to emBountd dwotnua. Emiong tdpa dnpovpyeiton pe tov
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KATOOKEVOOTH £V avTikeipevo Tomov "Bar" kot 1o ypdenuo tpofdiietol pésm tov ototyeiov

div HTML ka1 mapovcialetar oto tpupa A18 tov [Hapaptiuotoc A.

Smart Greenhouse

09/07/2024 O

2024 © Navemorrwo Nehonovvioow | Nirpa

Eiova 5.13: lotoypopuo dedouévaov

5.6.4 XvvolKd 6TOTIGTIKA
Edv emAéEovpe to GUVOMK(G GTOTIOTIKA OO TO TANIVO HEVOD EMAOYMV 0O YOVUAGTE GTNV
ceMda mpoPoing ypaonudtov othing (ewova 5.14). H viomoinon yivetor amd to apyeio
«statistics.php» kot avaxtdron 1 T g emieypévng pétpnong ovtavd amd toug centnpes.
Emiong,  omuwovpysiton omd  TOV  KOTOOKELOOTH  évol  OVTIKEIHEVO  TOTOV

"

"newgoogle.visualization.DataView(data) " Kot T0 yplonua mTPoPAiieTol HEC® TOL

ototyeiov div HTML mov Bpioketar oto tunua A12 IMapdptnua A.

Temperature vs Time

8 temperatul

2212:34 PM 22:12:36 PM 2212:38 PM 22:12:40 PM

event

Eicova 5.14: Xovolikd oratiotika Ospuoxpacios
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5.6.5 Gauges

Edv emiéEovpe ta Gauge amd 10 TAMIVO peEVOD €MAOY®V 00NYOVUOGTE OTNV GEALda
mpoPoing ypoonuatov Gauge, Tov teEAELTOUl®V PETPNOE®V VIO KAlpako (swdva 5.15). H
vAomoinon yivetar amod to apyeio «gauge.php» mov Bpioketon oto tunpa A.8 Mapdpmmua A. H
ceEMOO evnuep®VETOL dLuVaIKA KAOe mévte degvteporento "window.setTimeout(drawChart,
5000);". H ovvaptnon "drawChart()" ekteiet Eva aitmua AJAX yio avaxtnon tov terevtaiov
dedopévov amd to apyeio "gaugejs'. Av 1o aitnuo sivor emtuyéc, emoTpiéeeTon €val
avtikeipevo JSON to omoio petafipdleton ot pébodo done()" wg mapdpetpog jsonData. Ta
dedopéva, LETATPETOVTOL o€ Data Table YPT|CLLOTOUDVTOG pébodo
"google.visualization.arrayToDataTable()" kot mapopoimg katackevalovror oavtikeipeva
tomov "Gauge" mov mpofdrioviar pécw twv otoyeiov div HTML. H avdktnon twv
peTpNoe®V vAoTOolEiTE 6T0 "gauge.min" KaO®OG oTEAVETAL EpOTNIA GTN BACT KOl AVOKTATOL T
gyypaon and tov mivaka e Baonc. H tiun kdbe mediov amobnkevetan og nivaxa Paciopévo

TN HoVAda PETPMONG KOL TNV TN TOL olsOnTipa.

Smart Greenhouse
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Eiwova 5.15: I'pagixn ameixovion pe Google charts

5.6.6 IIpoPoii] 6£60PUEVOV Y10 CUYKEKPLUEVO YPOVIKO OLAGTI|O.
Edv emiéEovpie ta doypappoto ypdvou amd to TAAIVO HEVOD ETAOYMY 001YOULLOCTE
OTNV GEAMOA TPOPOANC YPAPNUATOV T®V OESOUEV®VY TTOV £Y0LV amobnKkevTel otV faon (sikodva
5.16). H viomoinon yivetor and 10 apyeio «time graphs.php» tuqua A.20 Iopdptnuo A kot
YL TNV avOAVOT) TV dedopévev ypnotporotovvtal To. Google Charts. Av emtheyel 10 ypovikd
oo Kot To 100G PETPMONG csnTpa amd TV POPLA ETAOYNG, TOTE EKTEAEITOL EPMTN AL

aVAKTNONG TOV EMAEYUEVOV OEOOUEVMV amtd TOV TTivaKa TG Bdomng.
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Eicova 5.16: Ilpoforsj dedousvav yia GOYKEKPLEVO YPOVIKO O1GOTHUA

5.6.7 IlpoPoir alarms 6€ TPAYRATIKO YPOVO

Edv emiéCovpe ta Alarms Live amd 10 mAAivo pevod emloydv odnyodlooTE otV
ceMida Tpofoing ypapnudtwv Gauge, Tov teAevTaiov pHeTpnoemy vd KAipaxa (ewdva 5.17).
H viomoinon yivetar 6to apyeio «alarms_live.php» tpufua A.19 Ioapdpmmua A, givar
0l pe ovt) tov apyeiov «gauge.phpy, pe v dweopd OTL Ol TWES TV actnTpov
amootélhovtal amd to apyeio "gauge data.php" pe tiun "0" 7 "1". H tyunq "1" avtiotoyel og
T TOV oeONTpv Tov Exovv vepPel Ta Opta acareiog mov Tovg Exovv tebel. Télog, £xet

yiver popeomoinom tng KAILAKOGS Yo TNV KOADTEPT] TPOGOUOIMOT TOV GUVAYEPLLDV.

Smart Greenhouse

0ee
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Ewcova 5.17: Ilpoforn Live Alarms

5.6.8 Xvuykpitikd ypapipota

Edv emiéEovpie Ta GLYKPLTIKA YPAPNLLATO OO TO TANIVO LEVOD EMAOYMV 0ONYOOLOOTE

TNV GEMOA TOVTOYPOVNG TPOPOANG YPAPNUATOV TOV GLYKPIVOLV TIG TIUEG TV EMAEYUEV®V
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acOnmpov (sikéva 5.18). H viomoinon yivetoar and to apyeio «comparative 1.php» mov
Bpioketar oto tunua A.21 Iloapdptmuo A, pe mopdpolo TPOTo OM®G Kol GTO opyeio
«time_graphs.php». H dwpopd topa givor 6t to medio emioyng omv oppa, eivar tHmov
«checkbox», avti «radio» kor oamoctéAlovtol otov mivaka emioyov. Emiong, xotd v
onuwovpyia tov oaviikewpévov "DataTable", pe 1t pébodo "data.addColumn()" wou

"data.addRows()" mpooTtifeton avtioTtoya o véo GTHAN Kot Ot YPOUUES Yo KAOE emAeypuévn

Hétpnon.

19/09/2024

13/09/2024 &

BB B Sl gl o o o
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S g o g e g g g g
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Ewcova 5.18: Zvyxprrxd ypagpruozo.

5.6.9 IIpofoin Historic Alarms

Edv emiéEovpe ta Iotopucd Alarms omd 1o TAAIVO pevol emAOYDV 001 YOOLOGTE GTNV
ceMda TPoPoANG YpaenUdT®V GTAANG, Yo TVXOV alarms mov LVAPYAV TO XPOVIKO SLUCTNLO
emAoyng (edva 5.19). H vAomoinon yivetan amd 10 apyeio «alarms.php» mov Bpickeror oto
tuiua A21 Hapdptnua A. Avaxtdvior amd v Bdomn ot TéG TV aenTtipwv mov £yovv
vrepPel ta Opra acpareiog Tov Toug Exovv 1e0el. Ta dedopéva, mov avaxtmdvTol amrodnkedovion
oe évav véo mivoka mov ovoudletor "$dataTable", kot Baoel Tywmv amodnkedetor 0 ) 1 oto
avTioTolyo TEdi0. XN cuvéyel, To $dataArray ypnGULOTOLEITOL Y10l T GUUAANPOOT| TOV TIVOKOL
dedopévov kot v dnuovpyia avtikelwévov "DataTable" yio v Kataokev ypaenuatog
tomov "Bar" kot tpofoin péow tov otoryeiov div HTML.
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Eucova 5.19: Iotopwcd Alarms
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6 Xvumepaopoato
6.1 Ewsayoyn

2V mTopovca SIA®pPATIKY £yve vAomoinomn evdg «EEumvouy Beppoknmiov 1o omnoio,
ota mhaictla tov Internet of Things (IoT), To omoio evowUATOVEL AVTOUATIGHOVG LE OKOTO TNV
TopaKoAoVON O Kot TOV EAEYYO T®V TopaydvTmv oL ennpedlovy auecsa v mopaywyn. Etot,
N vAomoinon otoxedel otn PeAticTonoinon TG mMOPUYWYNS, OMOC emiong Kot oTnv
eEowovounon mopwv Kot evépysloc. Méom g mhateoppog Zigbee vmdpyel n dvvatdTnTo
QTTOLLOKPVGUEVOD EAEYYOV, EVD PEGH OO TOV 1GTOTOTO 1) TOPAKOAOVONGN YiveTal IO OIAKY|
TPOS TO YPNOTH. AKOUN, YOPN OTO GLGTIUOTO CVTOUOTICUAOV O aypdTNg eEokovopel TOGO
xPOVO Y10 TN GLVTIPNON Kt Agttovpyio Tov Beproknmiov, 660 Kot ypriua amd PAAPES o1 omoieg
umopovy vo. aviyvevbolv eykaipwg. Emiong éywe gumlokn TOAGV TpOTO®V S0GVLVIEGNG,
TPOTOKOAA®OV EMIKOWVOVIAG, TEYVOAOYLDV JASIKTVOV Kot Smpedv epyoleimV avianTuéng, dote
1 vAomoinom va emttvyydvetol Toklhotponmg (m.y. Ethernet-WiFi diacvvdeon). MekethOnkav
teYvoroYieg dtadikTvov, OGS ot Bepédiot AiBot Tov maykdsuov Ieotov (HTTP, URL, HTML)
KOl 1) OPYITEKTOVIKI] TOV OOIKTVOKAOV gpappoymv. Efetdomkav ot dvvatdtnteg mov
TPocPEPovV ot TAateopues [oT kot amokOnKay yvooelg move og YAwooeg 0t 1 PHP kot
n JavaScript, ydpet otig omoieg mPosdOOnKe duvapIKOG Kot SadpacTIKOS YOUPUKTPAG OTIS
10T00eAdEC. AvorlvOnke N mAatedppa Arduino, 1660 610 LAKO KOUPATL, 0TS TAAKETES,
shields, mepipepelaxd, KA., GO Kol 0 TPOTOG TPOYPUUUATIGHOD KOl EXIKOWVOVING, Yo TNV
Mym, amofnkevon ko aflomoinom petpnoewv. Télog, epsuvnOnkav kot avaivdnkav ot
dvvatomteg evovppotng (Ethernet) drtacvvoeong e mhateoppog Arduino oto drediktvo,
aALG Kot 1) 1o VVOEST] TNG HE AALEG CLOKEVEG LEGM TPOTOKOAA WV Omwg ta. ZigBee, SPI, 12C.
KotaAnyovtog, and tv evacyoAnon He TV &v AOy® OIMA®UOTIKY] £pYacia, omokThOnkKe N
OTTOUTOVEVT] TEYVOYVOGIN KOl EUTEPI, Yol TOV GYESUGUO, avamTtuén Kol LAOTOINo™ €vOC
0AOKANPOUEVOD, AEIOTIOTOL KOl EDKOAOV GTNV E€YKATACTOGT GUGTNHUOTOS, TOV UTOPEL va

TPOocdopicel Eva BEPLOKNTIO MG «EELTVOY.

6.2 IIpofMpoto KoL OVTINETOTICY CVTOV

‘Eva a6 to peyoldtepa TpofALOTO TOV TPOEKLYOV, NTOV 1) EAAEWYT OO TNV ayopd
™G ovokeLng Xbee S2. Avtd 0dnynNoe otV ayopd 000 LETAYEPICUEVOV CLGKEVADV LLE OLVOLLOVT
TECOAPMV UNVAV Y10, TNV Tapddoon Tovs. Emiong , Adym tov peydAmv amoitoemy Tov KOOKA

mov @optddnke ot1o Arduino Uno, mopovcidotnke mpofAnpe HETAYADTTIONG, AOY®
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eEavtinong tov ywpov oty pviun flash g ocvokevng. o tov Adyo avtd, ta cevdplo
yopiomkav oe d0Vo Arduino Uno kot évo Arduino Mega, pe amotélecpo 10 KOGTOS TNG
gpyaciag va ivar waitepa vynio. H ayopd tov koppatiov plexiglass fitav wdiaitepo vynman
KoL TO TPOPANLUO TOV TOPOVGIAGTNKE NTAV O TPOTOG e TOV 0moio Ba yvotav 1 KOAAN O™ TV
KOUUOTIOV Y10 TNV KOTOOKELT Tov Oeppoknmiov. Telkd ypnoiponomdnke KOAO GLAMKOVNG
éva Vo kot agdmioto vAKo. Emiong ot aicOnmpeg otdbung vepov kot kabapotntog vepon
AMOyom g ofeldwong omd to GAOTO PETA TNV YPNON TOVS, TOPOLGINGHV HETOPOAES Kot
amokAioelg otig Tipég toue. ' Tov Adyo awtd ypetdleton Kabapiopoc Tmv dvo achnTpov
peta v xpnon tovs. Téhog, TOALAL amd To KAAMAa TOV YPNCIoTOmOnKay Yo TNV GHVOEST
Tov oawotnmpov pe v mhokéto Arduino, NTOV EAAMOTTOMOTIKG Kol YPEWACTNKE N

AVTIKATAGTOOT) TOVG [E VEX KOADOLO VYNANG AVTOYNG.

6.3 Xoumepaopoto Kor MEALOVTIKES ETEKTAGELS

[Topd to 0PEAN TOL TTOPEYEL M| EYKATAGTACT] EVOG TETOWOL GLGTNHOTOG, OlOETEL TOAAG
nepmpro fertioong ta omoia pmopovv va eEgAEoVY meparTépm TNV AetTovpyKOTNTd ToL. [0t
TAPAdELY Lo UTOPOVV Vo GLVOEBOVV TePLoaoTEP Zigbee MOTE va eivatl duvat 1 acVLPUOTN
HETAOOGN TTEPIOCOTEPWOV TANPOPOPL®Y 610 Arduino wov dpa o¢ kevipikdg kopupos. Emiong, Oa
unopovoe va ypnowonomBel éva ESP8266 ®dote va vmdpyer kot acOpuatn GOVOEST GTO
dwdiktvo pécw WiFi, mépa and v evohppartn mov vrapyet topa pe m xpnon tov Ethernet
shield. Avagopikd pe avofaduicelg tov avtopaticp®v, Ba uropovce vo mpootebel Evag
aloOntpog 0 omoiog va kdvetl Edeyyo tov pH tov £ddpovg Kabhg emiong kot tov o&vydvov Tov
VILAPYEL GE AVTO DGTE VAL WPEANCEL KO VTN 1] TANPOPOPIa TNV TAPAYM®YN TOV GUTAOV. TEAOC,
o€ EMNEDO KATAVOAMONG EVEPYELNG Mo ¥PNOUN TpooOnkm Ba NTav 1 evompudtwon evog
GLGTNUATOG HETPNONG TNG EVEPYELNS TOV KATOVAAMVOLY OA0 TOL NAEKTPOVIKE GTotyeio omd ta
omoio amapTileTOLl TO GUOTNUO OVTOUOTICUMV, 101MG AMOY® TG VTOPENS GLOKEVMV VYNANG
KOTOVAA®GONG 16Y00¢ OTT™G elval ot avtAieg. Avtd Ba pmopovoe voL GLVOLAGTEL KO LLE TN YPNOoN
OVOVEDGIL®V TNYOV EVEPYELNG OTIMG tvar ot pratapieg Abiov 1} To pwtoPfoAtaikd Tdved doTE
T0 OEPUOKNTIO VO SLOBETEL TANPN EVEPYELOKT| OLTOVOLLLOL.

Ye 0pKETEG MEPWTAOGCELS, N 0&lomoTion Kol 11 TowdTNTe. TOV €EOMAMGUOV TPEMEL VL
ponyovvtol Tov K6GTovg. Mia PAGPN umopel var 0dNyNoel 6e TOAD TEPIGSHTEPO YPOHVO Kol
YPALQ Yo TNV emokevn g EmumAéov, mpémel va Adfovpe voyn 6Tt ot dwpedv TAATEOPLES
avantoéng loT ovomudtov, ov kot ypnoipes, ocvvnbmg £€xovv meplopicpovsg  (m.y.,
TEPLOPIoUEVOS aplBdg Tediwv 1 cuyvotNTa evnuépmong dedopévav oto ThingSpeak), mov

UTOopovV Vol ETNPEAGOVY TN AEITOVPYIKOTNTO TOV GUVOAIKOV GLGTHUOTOC.
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[Hapaptnua A: Koowag Software YAomoinon Iotdtomov,
Iotoceridowmv, I'papikov Ietoypapudtomy

A.1 Koodwkag apyeiov “connection.php” — Awoyeipron covoeong pe v faon

ogoonEVOV
<?php
Susername = "root'";
Spass = "";
Shost = "localhost";
$db _name = "greenhouse";

$con = mysqli connect (S$host, Susername, Spass);
$db = mysqli_select db ( $Scon, $db name );
if (!Scon) {

die("Connection failed: " . mysqli connect error());
}
echo " ";
?>
A.2 data.php
<?php
include ('connection.php');
$sql_insert = "INSERT INTO data (temperature, humidity, fan, fire,
flood, pump, shades, safety door, water tank) VALUES
("".$_GET["temperature"]."', '".$ GET["humidity"]."',
'".$ GET["fan"]."', '"".$ GET["fire"]."', '"".$ GET["flood"]."',
'".$ GET["pump"]."', '".$ GET["shades"]."',
'”.$_GET[”Safety7door”]."', '".S_GET["wateritank"]."')";

if (mysqli_query (Scon, $sql insert))

{

echo "Done';

mysqli close (Scon);

}

else

{

echo "error is ".mysqli_error (Scon);

}

?>

A.3 display.php

<?php
$url:$_SERVER['REQUESTiURI'];
header ("Refresh: 5; URL=Surl"); // Refresh the webpage every
seconds
2>
<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
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padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#theader {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O0;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ESCF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#icontent {
margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: 0;

}

p{
color: #000000;

}

nav ul {
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list-style-type: none;
margin: O;
padding: O;

}

nav ul a {
color: black;
text-decoration: none;

}

</style>

<title>Arduino Smart Greenhouse</title>
<style type="text/css">

.table_titles ({

padding-right: 20px;

padding-left: 20px;

color: #999;

}

.table_titles ({

color: #000000;
background-color: #25bdb0 ;
}

table {

border: 2px solid #000;

}

body { font-family: "Trebuchet MS", Courier;
background-color:#2C6566;

}

</style>

</head>

<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">
<main>

<div id="content">
<div class="content">

<h1>SMART GREENHOUSE </hl>

<table border="0" cellspacing="0" cellpadding="4">
<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">Fan</td>

<td class="table titles">Fire</td>
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<td class="table titles">Flood</td>

<td class="table_ titles">Pump</td>

<td class="table_ titles">Safety door</td>

<td class="table_ titles">Water tank</td>
<!--<td class="table titles">Heat index</td>-->
</tr>

<?php
include ('connection.php');

S$result = mysqli query ($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"';

}
Soddrow = !Soddrow;
echo "<tr>";

echo "<td '.$css class.'>" . Srow['id'] . "</td>";

echo "<td '.$css class.'>" . Srow['event'] . "</td>";

echo "<td '.$css class.'>" . Srow['temperature'] . "</td>";
echo '"<td '.$css_c1ass.‘>" . Srow['humidity'] . "</td>";
echo "<td '.$css class.'>" . Srow['fan'] . "</td>";

echo "<td '.$css class.'>" . Srow['fire'] . "</td>";

echo '"<td '.$css_class.'>” . Srow['flood'] . "</td>";

echo "<td '.$Scss class.'>" . Srow['pump'] . "</td>";

echo "<td '.$css _class.'>" . Srow['safety door'] . "</td>";
echo "<td '.$css class.'>" . Srow['water tank'] . "</td>";

echo "</tr>";

}

// Close the connection
mysqli close (Scon);

?>
</table>
</div>
</div>
</div>
</main>
<nav id="nav">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>
<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a

href="humidity.php">Humidity</a></11i>
<li><a href="fan.php">Fan</a></1li>
<li><a href="fire.php">Fire</a></1li>
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<li><a href="flood.php">Flood </a></li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></1i>
<li><a href="gauge.php">Gauge</a></1i>

Statistics</a></1li>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>

</ul>
<h3>Ajax I/0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>

Melomovviicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>

</body>
</html>

<li><a href="weekly statisticsl.php">Weekly

<li><a href="display.php">Display</a></1i>

<span>2024 &copy,; </span><a href="#" >MNavemiotfipLo

A.4 pump.php

<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">
<title>Smart Greenhouse</title>
<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
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background: #2C6566;
}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#theader hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4E8SCF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#content {

margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O0;

p{
color: #000000;

}

nav ul {
list-style-type: none;
margin: 0O;
padding: O;

116



}

nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">

<div class="content">
<br>
<center> <strong>AL&ypappa e€KRKIivnong tng aviiog
ouvapthoeLl Xpdévou duvaplkhg avavéwnong ava 20 devtepdienta péocw TOU
Thingspeak. </strong><br></center>
<p>

<center> <br><br> Z10 HmAPAKAT® Jldypoppo amelkovilovtalL oL TLpEQ
exkivnong tng avidiag oto "éfunmvo" OeppokAmLIO Og OUVAPTINON HE TO
Xpdévo.</p></center>
<center><iframe width="450" height="260" style="border: lpx solid
#cccecece; "
src="https://thingspeak.com/channels/2581223/charts/6?bgcolor=%23£ff
ffffecolor=%23d62020&dynamic=true&results=60&type=line&yaxis=pumpé&y
axismax=1lg&yaxismin=0"></iframe></center>
</div>
</div>
</main>

<nav id="nav'">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1li>
<li><a href="fire.php">Fire</a></1i>
<li><a href="flood.php">Flood </a></1li>
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<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_ tank.php'">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></11i>
<li><a href="gauge.php">Gauge</a></1li>

<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>

<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1li>
</ul>
<h3>Ajax I/O0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 &copy,; </span><a href="#" >MNavemiotfipLo
Melomovviicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>

</body>
</html>

A.S fan.php

<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
padding:0;

font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;
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}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#theader hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4E8SCF ;
text-align: center;
padding: 4px O0;

}

#wrapper {
overflow: hidden;

}

#icontent {

margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: 0;

p{
color: #000000;

}

nav ul {
list-style-type: none;
margin: O;
padding: O;

119



nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper'">

<main>
<div id="content">

<div class="content">
<br>
<center> <strong>ALAypappa KOUPNLOU €KTOAKTNG
aVAYKNG ouvapthoel xpévou JuvaplkRAg avavéwong ava 20
deutepdAenta péow tou Thingspeak. </strong><br></center>
<p>

<center> <br><br> D10 HAPAKAT® JLdypoppa amelkovilovialL oL TLpEQ
Tou avepLotipa efaepLopold oto "éfunvo" OeppokAmLO Ot OUVAPTINOT
pe t0 Xpdvo.</p></center>
<center><iframe width="450" height="260" style="border: 1lpx
solid #ccccee;"
src="https://thingspeak.com/channels/2581223/charts/3?bgcolor=%2
3ffffff&color=%23d62020&dynamic=true&results=60&type=line&update
=15"></iframe></center>
</div>

</div>

</main>

<nav id="nav'">
<div class="innertube'">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1i>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1i>
<li><a href="flood.php">Flood </a></1i>
<li><a href="pump.php">Pump</a></1i>
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<li><a href="safety door.php">Safety
door</a></1i>

<li><a href="water_ tank.php">Water
tank</a></1i>

</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistiecs</a></1i>
<li><a href="gauge.php">Gauge</a></1li>

<li><a
href="weekly statisticsl.php">Weekly Statistics</a></1i>
- <li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a
href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
</ul>
</div>
</nav>
</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 ¢gcopy; </span><a href="#"
>Mavenitotipto MedomovvAocou</a> | <a href="#" >HNatpa</a>
</p>
</div>
</footer>

</body>
</html>

A.6 fire.php

<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;
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}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#theader hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4E8SCF ;
text-align: center;
padding: 4px O0;

}

#wrapper {
overflow: hidden;

}

#icontent {

margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: 0;

p{
color: #000000;

}

nav ul {
list-style-type: none;
margin: O;
padding: O;
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nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper'">

<main>
<div id="content">

<div class="content">
<br>
<center> <strong>ALdypappa avixveuvong ¢wtiog
ouvaptiocel Xpdvou Bduvaplkig avavéwong ava 20 devtepddenta péow
tou Thingspeak. </strong><br></center>
<p>

<center> <br><br> D10 HAPAKAT® JLdypoppa amelkovilovialL oL TLpEQ
TOU OaVLIXVEUTH QOTLAG oto "éfumvo" OeppoKAMLO CE OUVAPTINON HE TO
Xpdévo.</p></center>
<center><iframe width="450" height="260" style="border: 1lpx
solid #ccccee;"
src="https://thingspeak.com/channels/2581223/charts/4?bgcolor=%2
3ffffff&color=%23d62020&dynamic=true&results=60&type=line&update
=15"></iframe></center>
</div>
</div>
</main>

<nav id="nav'">
<div class="innertube'">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1i>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1i>
<li><a href="flood.php">Flood </a></1i>
<li><a href="pump.php">Pump</a></1i>
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<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistiecs</a></1i>
<li><a href="gauge.php">Gauge</a></1li>

<li><a
href="weekly statisticsl.php">Weekly Statistics</a></1i>
- <li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a
href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
</ul>
</div>
</nav>
</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 ¢gcopy; </span><a href="#"
>Mavenitotipto MedomovvAocou</a> | <a href="#" >HNatpa</a>
</p>
</div>
</footer>

</body>
</html>

A.7 flood.php

<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">
<title>Smart Greenhouse</title>
<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;
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}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4E8SCF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#icontent {

margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O0;

p{
color: #000000;

}

nav ul {
list-style-type: none;
margin: O;
padding: O;
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nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">

<div class="content">
<br>
<center> <strong>AL&ypappa avixveuong nAnppipog
ouvaptAoeLl Xpdévou duvaplkfg avavéwong ava 20 devtepdienta péow TOU
Thingspeak. </strong><br></center>
<p>

<center> <br><br> ZTo NAPAKATW JLAypoappa omelkovilovtalL oL TLPEQ
TOU aviIXveut mAnpuipag oto "éfumvo" OepHOKAMLO CE OUVAPTINON HE TO
Xpdvo.</p></center>
<center><iframe width="450" height="260" style="border: 1lpx solid
#cccecece; "
src="https://thingspeak.com/channels/2581223/charts/5?bgcolor=%23£ff
ffffecolor=%23d62020&dynamic=true&results=60&type=line&update=15"><
/iframe></center>
</div>
</div>
</main>

<nav id="nav'">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1li>
<li><a href="fire.php">Fire</a></1li>
<li><a href="flood.php">Flood </a></1li>
<li><a href="pump.php">Pump</a></1i>
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<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></1i>
<li><a href="gauge.php">Gauge</a></li>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/O0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1li>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 scopy; </span><a href="#" >HNavenictHpLo
Melomovviicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>

</body>
</html>

A.8 gauge.php

<?php
// Prepare variables for database connection

Sdbusername = "root"; // enter database username, I used
"arduino" in step 2.2

Sdbpassword = ""; // enter database password, I used
"arduinotest" in step 2.2

$server = "localhost";

// Connect to your database

Smysgli = new mysqgli ($server, S$Sdbusername, S$dbpassword,
"greenhouse") ;

if (Smysgli->connect error)

die('Connect Error (' . mysqli connect_errno() . ') '.
mysqli connect error());
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// Execute SQL statement

Sresult = Smysgli->query ("SELECT temperature, humidity, fan,
fire, flood, pump, shades, safety door, water tank FROM data ORDER
BY id DESC LIMIT 1"); // tin teleytaia metrisi pernw apo vasi me to
limit 1

if ($result->num rows > 0) {

while (Srow = Sresult->fetch assoc()) {
$TEValue = Srow["temperature"];
SHValue = Srow["humidity"];
SFAValue = Srow|["fan"];
SFIValue Srow["fire"];
SFLValue = Srow["flood"];
Spuvalue = Srow["pump"];
Sshvalue Srow["shades"];
SpValue = Srow|["safety door"];
SwtValue = Srow["water tank"];

}

}

else {
STEValue = 0;
SHValue = 0;
SFAValue =
SFIValue
SFLValue = 0;
Spuvalue = 0;
SshValue= 0;
Spvalue = 0;
SwtValue = 0;

)
(@)
~.

Il
o
~

?>
<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">
<title>Smart Greenhouse</title>
<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl ({
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margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ESCF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#content {
margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O0;

p{
color: #000000;

nav ul {
list-style-type: none;
margin: 0;
padding: O;

nav ul a {
color: black;
text-decoration: none;

}

</style>
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</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>
<div id="wrapper">

<main>
<div id="content">

<div class="content">

<script src="gauge.js"></script>
<meta http-equiv="refresh" content="180" />
<br>
<center><strong>T'pa¢p ki AneLkdé6vion pe Google Gauge
</strong></center><br>
<p>

<br><br>Zta HOAPAKATW ypapHpota ometkovilovialL oL tTedevutaieg TLpéQ
TOV aLoOnTtApwv pe popen Gauge.

Zta 300 mpdta ypapApata ometlkovilovial oL TLpég Tng Oeppokrpaciag
KoL NG vypoaocioag, €vd ota tedevutoalia €ntd oL TLPEQ TOU QAVEPRLOTHPA,
NG POTLAG, TNG NAQEPUPAG, TG oviAiag, TOU OKLACTPOU, Tng mépTag
Kat tng defapevig mou AelToupyoUv ¢ autopatiopoi. Tnv oTlypn mou
6a evepyomoinOel 1 OUVONAKI TOU AVERLOTHPA, TNG PRTLAG, TNG
nAnppipag, TOoUu OKLACTPovU, Tng méptag f Tng aviAioag n tipf Oa deifel
'l' Kol Oa AglTOUPYHOOUV TA avVIioTOolxXa otoilxeia. </p>

<script>
if ('Array.prototype.forEach) {
Array.prototype.forEach = function(cb) {
var 1 = 0, s = this.length;
for (; 1 < s; i++) {
cb && cb(this[i], i, this);
}

}

document.fonts && document.fonts.forEach (function(font) {
font.loaded.then (function() {
if (font.family.match(/Led/)) {
document.gauges. forEach (function(gauge) {
gauge.update() ;
gauge.options.renderTo.style.visibility =
'visible';
)
}
})
b

var timers = [];
function animateGauges () {

document.gauges.forEach (function(gauge) {
timers.push(setInterval (function() {
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gauge.value = Math.random() *
(gauge.options.maxValue - gauge.options.minValue)
gauge.options.minValue;
}, gauge.animation.duration + 50));
b
}

function stopGaugesAnimation() {
timers.forEach (function(timer) {
clearInterval (timer) ;
b
}

function resize () {
var size = parseFloat (document.getElementById('gauge-
size').value) || 400;

document.gauges.forEach (function (gauge) {
gauge.update ({ width: size, height: size });
b
}

function setText () {
var text = document.getElementById('gauge-text').value;

document.gauges. forEach (function (gauge) {
gauge.update ({ valueText: text });
)
}

</script>

</head>
<body>

<canvas data-type="radial-gauge"

data-width="250"

data-height="250"

data-units="&deg;C"

data-title="Temperature"

data-value=<?php echo "\"".$TEValue."\"\n"?2>

data-animate-on-init="false"

data-animated-value="£false"

data-min-value="0"

data-max-value="100"

data-major-ticks="0,10,20,30,40,50,60,70,80,90,100"

data-minor-ticks="0.1"

data-stroke-ticks="false"

data-highlights="[
{ "from": 0, "to": 30, "color": "rgba(0,255,0)" },
{ "from": 30, "to": 65, "color": "rgba (255, 255, 0)"
{ "from": 65, "to": 100, "color": "rgba (255, 0, 0)" }

] ]

data-color-plate="#001433"

data-color-major-ticks="#£5£5£5"

data-color-minor-ticks="#ddd"

data-color-title="#£££"

b,

+

131



data-color-units="#ccc"
data-color-numbers="#eee"
data-color-needle-start="rgba (240, 128, 128,
data-color-needle-end="rgba (255, 160, 122,
data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"

></canvas>

<canvas data-type="radial-gauge"
data-width="250"
data-height="250"
data-units="%"
data-title="Humidity"
data-value=<?php echo "\"".$HValue."\"\n"?>
data-animate-on-init="false"
data-animated-value="false"
data-min-value="0"
data-max-value="100"

data-major-ticks="0,10,20,30,40,50,60,70,80,90,100"

data-minor-ticks="0.1"
data-stroke-ticks="false"
data-highlights="[

{ "from": 0, "to": 30, "color": "rgba(O,

{ "from": 30, "to": 65, "color": "rgba(255,

{ "from": 65, "to": 100, "color": "rgba (204,
] ]
data-color-plate="#001433"
data-color-major-ticks="#£5£5£5"
data-color-minor-ticks="#ddd"
data-color-title="#£££"
data-color-units="#ccc"
data-color-numbers="#eee"
data-color-needle-start="rgba (240, 128, 128,

data-color-needle-end="rgba (255,
data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"
></canvas>

160, 122,

<canvas data-type="radial-gauge"
data-width="250"
data-height="250"
data-units=""
data-title="Fan"
data-value=<?php echo "\"".$FAValue."\"\n"?2>
data-animate-on-init="false"
data-animated-value="false"
data-min-value="0"
data-max-value="1"
data-major-ticks="0,1"
data-minor-ticks="0.1"
data-stroke-ticks="false"
data-highlights="[

.9y

128,

'9)11

)" },

0) "
0) "

}

b,

132



"from": "to": O.

{ 0, 5,

},
"from": "to": 1,

{ 0.5,
] ]
data-color-plate="#001433"
data-color-major-ticks="#£5£5£5"
data-color-minor-ticks="#ddd"
data-color-title="#£££"
data-color-units="#ccc"
data-color-numbers="#eee"
data-color-needle-start="rgba (240,
data-color-needle-end="rgba (255, 16
data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"

></canvas>

<canvas data-type="radial-gauge"
data-width="250"
data-height="250"
data-units=""
data-title="Fire"
data-value=<?php echo "\"".$FIValue
data-animate-on-init="false"
data-animated-value="£false"
data-min-value="0"
data-max-value="1"
data-major-ticks="0,1"
data-minor-ticks="0.1"
data-stroke-ticks="false"
data-highlights="[

{ "from": 0, "to":

0.5,

"from" : "to":

{ 0.5, 1,
] ]
data-color-plate="#001433"
data-color-major-ticks="#£5£5£5"
data-color-minor-ticks="#ddd"
data-color-title="#£££"
data-color-units="#ccec"
data-color-numbers="#eee"
data-color-needle-start="rgba (240,
data-color-needle-end="rgba (255, 16
data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"

></canvas>

<canvas data-type="radial-gauge"
data-width="250"
data-height="250"
data-units=""
data-title="Flood"
data-value=<?php echo "\"".S$FLValue

"color":

"color":

"color":

" color" .

"rgba (255, 255, 255)"

128, 255)"

"rgba (0, }

128, 128, 1)"
0, 122, .9)"

"\"\n"?>

"rgba (255, 255, 255)"

"rgba (255, 0, 0)" }

128, 128, 1)"
0, 122, .9)"

. u\u\nu?>
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by

data-animate-on-init="false"
data-animated-value="false"
data-min-value="0"
data-max-value="1"
data-major-ticks="0,1"
data-minor-ticks="0.1"
data-stroke-ticks="false"
data-highlights="[

{ "from": 0, "to": 0.5, "color": "rgba (255, 255, 255)"

{ "from": 0.5, "to": 1, "color": "rgba(0, 0, 255)" }

] ]

data-color-plate="#001433"
data-color-major-ticks="#£5£5£5"
data-color-minor-ticks="#ddd"
data-color-title="#£££"

data-color-units="#ccc"
data-color-numbers="#eee"
data-color-needle-start="rgba (240, 128, 128, 1)"
data-color-needle-end="rgba (255, 160, 122, .9)"
data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"

></canvas>

<canvas data-type="radial-gauge"
data-width="250"
data-height="250"
data-units=""
data-title="Pump"
data-value=<?php echo "\"".$puValue."\"\n'"?>
data-animate-on-init="false"
data-animated-value="£false"
data-min-value="0"
data-max-value="1"
data-major-ticks="0,1"
data-minor-ticks="0.1"
data-stroke-ticks="false"
data-highlights="[

{ "from": 0, "to": 0.5, "color": "rgba(255, 255,

{ "from": 0.5, "to": 1, "color": "rgba(128, 128,

] ]

data-color-plate="#001433"
data-color-major-ticks="#£5£5£5"
data-color-minor-ticks="#ddd"
data-color-title="#£££"

data-color-units="#ccc"
data-color-numbers="#eee"
data-color-needle-start="rgba (240, 128, 128, 1)"
data-color-needle-end="rgba (255, 160, 122, .9)"
data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"

255)"

128)"
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></canvas>

<canvas data-type="radial-gauge"
data-width="250"
data-height="250"
data-units=""
data-title="Shades"
data-value=<?php echo "\"".S$shValue."\"\n"?>
data-animate-on-init="false"
data-animated-value="£false"
data-min-value="0"
data-max-value="1"
data-major-ticks="0,1"
data-minor-ticks="0.1"
data-stroke-ticks="false"
data-highlights="[

{ "from": 0, "to": 0.5, "color": "rgba (255, 255, 255)"

{ "from": 0.5, "to": 1, "color": "rgba (0, 204, 0)" }

] |l
data-color-plate="#001433"
data-color-major-ticks="#£5£5£5"
data-color-minor-ticks="#ddd"
data-color-title="#£££"
data-color-units="#ccc"
data-color-numbers="#eee"
data-color-needle-start="rgba (240, 128, 128, 1)"
data-color-needle-end="rgba (255, 160, 122, .9)"
data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"

></canvas>

<canvas data-type="radial-gauge"
data-width="250"
data-height="250"
data-units=""
data-title="Safety_ door"
data-value=<?php echo "\"".S$pValue."\"\n"?>
data-animate-on-init="false"
data-animated-value="£false"
data-min-value="0"
data-max-value="1"
data-major-ticks="0,1"
data-minor-ticks="0.1"
data-stroke-ticks="false"
data-highlights="[

{ "from": 0, "to": 0.5, "color": "rgba (255, 255, 255)"

{ "from": 0.5, "to": 1, "color": "rgba(l168, 100, 50)"

] ]

data-color-plate="#001433"
data-color-major-ticks="#£5£5£5"
data-color-minor-ticks="#ddd"
data-color-title="#£££"

data-color-units="#ccc"
data-color-numbers="#eee"
data-color-needle-start="rgba (240, 128, 128, 1)"
data-color-needle-end="rgba (255, 160, 122, .9)"

}
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data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"
></canvas>

<canvas data-type="radial-gauge"
data-width="250"
data-height="250"
data-units=""
data-title="Water_tank"
data-value=<?php echo "\"".$wtValue."\"\n"?>
data-animate-on-init="false"
data-animated-value="£false"
data-min-value="0"
data-max-value="1"
data-major-ticks="0,1"
data-minor-ticks="0.1"
data-stroke-ticks="false"
data-highlights="[

{ "from": 0, "to": 0.5, "color": "rgba (255, 255, 255)"

{ "from": 0.5, "to": 1, "color": "rgba (50, 200,

] ]

data-color-plate="#001433"
data-color-major-ticks="#£5£5£5"
data-color-minor-ticks="#ddd"
data-color-title="#£££"

data-color-units="#ccc"
data-color-numbers="#eee"
data-color-needle-start="rgba (240, 128, 128, 1)"
data-color-needle-end="rgba (255, 160, 122, .9)"
data-value-box="true"
data-animation-rule="bounce"
data-animation-duration="500"
data-border-outer-width="3"
data-border-middle-width="3"
data-border-inner-width="3"

></canvas>
<p></p>
<p></p>
<p></p>
</div>
</div>
</main>

<nav id="nav'">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1li>

l68)"

}

136



<li><a
href="humidity.php">Humidity</a></1i>

<li><a href="fan.php">Fan</a></1li>

<li><a href="fire.php">Fire</a></1i>

<li><a href="flood.php">Flood </a></li>

<li><a href="pump.php">Pump</a></1i>

<li><a href="safety door.php">Safety
door</a></1i>

<li><a href="water_ tank.php'">Water
tank</a></1i>

</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></11i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statistiecs</a></1i>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/O0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 &copy,; </span><a href="#" >MNavemiotfipLo
Melomovviicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>

</body>
</html>

A.9 humidity.php

<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
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padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#theader {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O0;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ESCF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#icontent {
margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: 0;

}

p{
color: #000000;

}

nav ul {
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list-style-type: none;
margin: O;
padding: O;

}

nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">

<div class="content">
<br>
<center> <strong>Aidypappa uvypacioag ocuvapthcel Xpdvou
Suvap kg avavéwong oava 20 Seuvtepdrenta péow tou Thingspeak.
</strong><br></center>
<p>

<center> <br><br> EZT0o NAPAKATW JLAypoappa omelkovilovitalL oL TLPEQ
n¢ vypaociag oto "éfunvo" OepporAmLIO O OUVAPTINON HE TO
Xpdévo.</p></center>
<center><iframe width="450" height="260" style="border: 1lpx solid
#cccece; "
src="https://thingspeak.com/channels/2581223/charts/2?bgcolor=%23£ff
ffffecolor=%23d62020&dynamic=trueé&results=60&type=line&update=15"><
/iframe></center>
</div>
</div>
</main>

<nav id="nav'">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1li>
<li><a
href="humidity.php">Humidity</a></1i>
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<li><a href="fan.php">Fan</a></1i>

<li><a href="fire.php">Fire</a></1li>

<li><a href="flood.php">Flood </a></1li>

<li><a href="pump.php">Pump</a></1i>

<li><a href="safety door.php">Safety
door</a></1i>

<li><a href="water_ tank.php">Water
tank</a></1i>

</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></11i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/O0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1li>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 scopy; </span><a href="#" >HNavenitctHpLo
Nelomovvicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>

</body>
</html>

A.10 monthly_statistics.php

<!DOCTYPE html>

<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">
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body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#theader hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4E8SCF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#content {
margin-left: 230px; /* Same as 'nav' width

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O0;

p{
color: #000000;

}

*/
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nav ul {
list-style-type: none;
margin: O;
padding: O;

}

nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">
<div class="content">
<meta http-equiv="refresh" content="86400" />
<br>
<center><strong>Mpviaia
ZTATLOTLRA</strong></center><br>
<p>
<br><br> Zta mapakdte diLaypdppota ametkovilovial n eddxtotqn,
BéylLoTn Kol HECH TP TV alodnihpwv
(6eppokpaciag, vypaciag, efaeplopol, QTLAg, HTARppUpPAg,
aviAlag, orklLdotpou, néptog,defapevi vepol) yLa tov TeAgutaio
pAiva. </p>
<script type="text/javascript"
src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript">
google.charts.load('current', {'packages':['corechart']});
google.charts.setOnLoadCallback (drawChart) ;

function drawChart () {

var data = new google.visualization.DataTable();

data.addColumn('datetime', 'event');
data.addColumn ('number', 'Average temperature');
data.addColumn ('number', 'Max temperature');
data.addColumn ('number', 'Min temperature');
data.addColumn ('number', 'Average humidity');
data.addColumn ('number', 'Max humidity'");
data.addColumn ('number', 'Min humidity");
data.addColumn ('number', 'Average fan');
data.addColumn ('number', 'Max fan');
data.addColumn ('number', 'Min fan');
data.addColumn ('number', 'Average fire');
data.addColumn ('number', 'Max fire');
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data.addColumn ('number', 'Min fire');
data.addColumn ('number', 'Average flood');
data.addColumn ('number', 'Max flood'");
data.addColumn ('number', 'Min flood'");
data.addColumn ('number', 'Average pump');
data.addColumn ('number', 'Max pump');
data.addColumn ('number', 'Min pump');
data.addColumn ('number', 'Average shades');
data.addColumn ('number', 'Max shades');
data.addColumn ('number', 'Min shades');
data.addColumn ('number', 'Average safety door');
data.addColumn ('number', 'Max safetyidoo;');
data.addColumn('number', 'Min safety door');
data.addColumn ('number', 'Average water tank ');
data.addColumn ('number', 'Max water_tani');
data.addColumn('number', 'Min water tank');

<?php
// Prepare variables for database connection

$dbusername = "root"; // enter database username, I used
"arduino" in step 2.2

S$dbpassword = ""; // enter database password, I used
"arduinotest" in step 2.2

$server = "localhost";

// Connect to your database

Smysgli = new mysqgli ($server, S$dbusername, S$dbpassword,
"greenhouse") ;

if (Smysgli->connect error)

die('Connect Error (' . mysqli_ connect_errno() . ') '.
mysqli connect_error());

// Execute SQL statement ta grouparw ana mina kai krataw
teleytaia 12 +min max +average

Sresult = Smysqgli->query ("SELECT YEAR (event) AS year,
MONTH (event) AS month, DAY (event) AS day, AVG(temperature),
MAX (temperature), MIN (temperature), AVG(humidity), MAX (humidity),
MIN (humidity), AVG(fan), MAX(fan), MIN(fan), AVG(fire), MAX(fire),
MIN(fire), AVG(flood), MAX(flood), MIN(flood), AVG (pump),
MAX (pump) , MIN (pump), AVG(shades), MAX(shades),
MIN (shades) ,AVG (safety door), MAX(safety door),
MIN (safety door),AVG(water tank), MAX(water tank), MIN(water tank)
from data group by MONTH (event) ORDER BY event DESC limit 12");

o —

if ($result->num rows > 0) {

// output data of each row

while (Srow = Sresult->fetch assoc()) {
echo "data.addRow ([new Date(".Srow["year"].",

".$row["month"]."-1, ".Srow["day"]."),
".Srow["AVG (temperature)"].", ".Srow|["MAX (temperature)"].",
".Srow["MIN (temperature)"].", ".Srow["AVG (humidity)"].",
".Srow["MAX (humldlty)"] ", " Srow ["MIN (humidity)"].",
" Srow["AVG (fan)"].", ".Srow["MAX(fan)"].", ".$row["MIN(fan)"].",
" Srow["AVG (fire)"].", ".$row["MAX(fire)"].”,
".Srow["MIN (fire)" ].", " $row ["AVG (flood) "
".Srow["MAX (flood) " ] ', .Srow [ "MIN(flood)"] ",
".Srow["AVG (pump) "] .", .$row["MAX(pump ",
".Srow["MIN (pump)"].", "-$row["AVG(shades)"]
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".Srow["MAX (shades)"].", ".S$row["MIN (shades)"].",
".Srow["AVG (safety door)"].", ".Srow["MAX (safety door)"].",
".Srow["MIN (safety door)"].", ".S$row["AVG(water tank)"].",
".Srow["MAX (water tank)"].", ".Srow["MIN(water tank)"]."]);\n";
}
}
else {

?>

}

var temperature options =
title: 'temperature (
subtitle: 'measured in C'
hAxis: { format: ' '},
seriesType: 'bars',
width: 600,
height: 300

}i

var humidity options = {
title: 'humidity (%) Last Month',
subtitle: 'measured in %',
hAxis: { format: ' '},

seriesType: 'bars',
width: 600,
height: 300

};

var fan options = {
title: 'Fan Last Month',
subtitle: '',
hAxis: { format: ' '},

seriesType: 'bars',
width: 600,
height: 300

};

var fire options = {
title: 'Fire Last Month ',
subtitle: '',
hAxis: { format: ' '},

seriesType: 'bars',
width: 600,
height: 300

}I

var flood options = {
title: 'Flood Last Month ',
subtitle: '',
hAxis: { format: ' '},

seriesType: 'bars',
width: 600,

height: 300
}i
var pump options = {
title: 'Pump Last Month ',
subtitle: '',
hAxis: { format: ' '},
seriesType: 'bars',

width: 600,
height: 300
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};

var shades_options = {
title: 'Shades Last Month '
subtitle: ' ',
hAxis: { format: ' '},
seriesType: 'bars',
width: 600,
height: 300
};

4

var safety door options = {
title: 'Safety door Last Month ',
subtitle: ' ',
hAxis: { format: ' '},

seriesType: 'bars',
width: 600,
height: 300

}I
var water tank options = {
title: 'Water tank Last Month ',
subtitle: ' ',
hAxis: { format: ' '},

seriesType: 'bars',
width: 600,
height: 300
};

var temperature chart = new
google.visualization.ComboChart (document.getElementById (' temperatur
e div'));

var temperature view = new
google.visualization.DataView (data) ;

temperature view.setColumns ([0,1,2,3]);

temperature chart.draw(temperature view,
temperature options);

var humidity chart = new

google.visualization.ComboChart (document.getElementById('humidity d
iv'));

var humidity view = new google.visualization.DataView(data):;
humidity view.setColumns([0,4,5,6]1);
humidity chart.draw(humidity view, humidity options);

var fan chart = new
google.visualization.ComboChart (document.getElementById('fan div'))

’

var fan view = new google.visualization.DataView(data):;
fan view.setColumns([0,7,8,9]1);
fan chart.draw(fan view, fan options);
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var fire chart = new
google.visualization.ComboChart (document.getElementById('fire div'")

);

var fire view = new google.visualization.DataView(data);
fire view.setColumns([0,10,11,12]);
fire chart.draw(fire view, fire options);

var flood chart = new
google.visualization.ComboChart (document.getElementById('flood div'

)

var flood view = new google.visualization.DataView(data)
flood view.setColumns([0,13,14,15]);
flood chart.draw(flood view, flood options);

var pump chart = new
google.visualization.ComboChart (document.getElementById('pump div')

);

var pump view = new google.visualization.DataView(data):;
pump view.setColumns ([0,16,17,18]);
pump chart.draw(pump view, pump_ options);

var shades chart = new
google.visualization.ComboChart (document.getElementById('shades div

"))

var shades view = new google.visualization.DataView(data):;
shades view.setColumns([0,19,20,211);
shades chart.draw(shades view,shades options);

var safety door chart = new
google.visualization.ComboChart (document.getElementById('safety doo
r div'));

var safety door view = new
google.visualization.DataView(data) ;

safety door view.setColumns([0,22,23,24]);

safety door chart.draw(safety door view,safety door options);

e

var water tank chart = new
google.visualization.ComboChart (document.getElementById('water tank
div'));

var water tank view = new
google.visualization.DataView(data) ;

water tank view.setColumns([0,25,26,27]);

water tank chart.draw(water tank view,water tank options);

</script>
</head>
<body>
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<div style="width:100%">
</div>

<table style="border-spacing: 15px">
<tr>
<td style="border: lpx solid green">
<div id="temperature div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
</tr>
<td style="border: 1lpx solid green">
<div id="humidity div" style="width: 600px;
height: 300px"></div>
</td>

</tr>
<tr>
<td style="border: 1lpx solid green">
<div id="fan div" style="width: 600px; height:
300px"></div>
</td>
<tr>
</tr>
<td style="border: 1lpx solid green">
<div id="fire_div" style="width: 600px; height:
300px"></div>
</td>
</tr>
<tr>
<td style="border: 1lpx solid green">
<div id="flood div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
</tr>
<td style="border: 1lpx solid green">
<div id="pump div" style="width: 600px; height:
300px"></div>
</td>
<tr>
</tr>
<td style="border: lpx solid green">
<div id="shades_ div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
<tr>
<td style="border: 1lpx solid green">
<div id="safety_door div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
<tr>
<td style="border: 1lpx solid green">
<div id="water_ tank div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
</table>
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</div>
</div>
</main>

<nav id="nav'">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1li>
<li><a href="flood.php">Flood </a></li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></11i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/O</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 &copy; </span><a href="#" >MNavemiotfipLo
Melomovviicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>
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</body>
</html>

A.11 safety door.php

<!DOCTYPE html>

<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O0;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ESCF ;
text-align: center;
padding: 4px O;
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#wrapper {
overflow: hidden;

}

#content {
margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O;

p{
color: #000000;

nav ul {
list-style-type: none;
margin: O;
padding: O;

nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">

<div class="content">
<br>
<center> <strong>Aidypappa EexAelddpatog néptag
ouvaptAoceLl xpdévou duvaplkhg avavéwnong ava 20 devtepdienta péocw TOU
Thingspeak. </strong><br></center>
<p>

<center> <pbr><br> ZT0o HAPAKAT® JLdypappa omelkovilovtalL oL TLpEQ
Tou ferAeL1ddpatog tng méptag oto "Efunvo" OepHOKANMLO Ot OUVAPTINOT
pe to Xpdvo.</p></center>

<center><iframe width="450" height="260" style="border: 1lpx solid
#cccecee; "
src="https://thingspeak.com/channels/2581223/charts/7?bgcolor=%23£ff
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ffffecolor=%23d62020&dynamic=true&results=60&type=line&yaxis=sefety
_door"></iframe></center>
</div>
</div>
</main>

<nav id="nav'">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1li>
<li><a href="flood.php">Flood </a></li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></11i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/O</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 &copy; </span><a href="#" >MNavemiotfipLo
Melomovviicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>
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</body>
</html>

A.12 statistics.php

<!DOCTYPE html>

<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#theader {
background: #1F3440;
color: white;
height: 100px;

}

#theader hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ESCF ;
text-align: center;
padding: 4px 0;

}

#wrapper {
overflow: hidden;
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}

#icontent {
margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O;

p
color: #000000;

nav ul {
list-style-type: none;
margin: O;
padding: O;

nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper'">

<main>

<div id="content">

<div class="content">

<meta http-equiv="refresh" content="60" /> <!--refresh
selidas-->

<br> <center><strong>Aiaypdppata cuvaptfioel xpdvou
duvapLlkAg avavéwong </strong></center><br>

<p>

<center<br><br> Ita nopak&tw dLaypdppata ametkovilovialL oL TeAgutaieg
TLpé¢ TwV aLcdntfpev tou Smart Greenhouse ce ocuvdaptinon pe to Xpdvo. To
tedevtaio dLdypappa mepLéxel OAEQ TLG TLHEG TOV AaLoONTHpPwV OUVApPpTACEL
Tou xpdvou.
</center</p>

<script type="text/javascript"
src="https://www.gstatic.com/charts/loader.js"></script>

<table align="center">
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<script type="text/javascript">

google.charts.load('current', {'packages':['line'l});
google.charts.setOnLoadCallback (drawChart) ;

function drawChart () ({

var data = new google.visualization.DataTable();// ftiaxnw
pinaka gia na valw mesa ta data moy ta opoia ta pernw apo ti vasi

data.addColumn('datetime', 'event');

data.addColumn ('number', 'temperature');

data.addColumn ('number', "humidity'");

data.addColumn ('number', 'fan');

data.addColumn ('number', 'fire');

data.addColumn ('number', 'flood'");

data.addColunmn ('number', 'pump');

data.addColumn ('number', 'shades');

data.addColumn ('number', 'safety door');

data.addColumn ('number', 'water tank');

<?php
// Prepare variables for database connection

Sdbusername = "root"; // enter database username, I used
"arduino" in step 2.2

Sdbpassword = ""; // enter database password, I used
"arduinotest" in step 2.2

Sserver = "localhost";

// Connect to your database

Smysgli = new mysqli ($Sserver, S$dbusername, S$dbpassword,
"greenhouse") ;

if (Smysgli->connect error)

die('Connect Error (' . mysqli_ connect_errno() . ') '.
mysqli_ connect_error());

// Execute SQL statement travaw apo ti vasi to time stamp kai to
spaw se year month day hour minute kai second gia na valw sto pinaka
tin timestamp opws to thelei to javascript+ oles tis metriseis
(teleytaies 40)

Sresult = $mysqgli->query ("SELECT YEAR (event) AS year, MONTH (event)
AS month, DAY (event) AS day, HOUR(event) AS hour, MINUTE (event) AS
minute, SECOND (event) AS sec, temperature, humidity, fan, fire, flood,
pump, shades, safety door, water tank FROM data ORDER BY event DESC
LIMIT 5");

if (Sresult->num rows > 0) {

// output data of each row

while ($row = Sresult->fetch assoc()) {
echo "data.addRow ([new

Date (".Srow["year"].",".Srow["month"]."~
1,".8Srow["day"].",".$Srow["hour"].",".Srow["minute"].",".Srow["sec"].")
14
".Srow["temperature”].", " . Srow["humidity"].",".Srow["fan"].",".Srow["f
ire"]. ", ".Srow["flood"].",".Srow["pump"].",".Srow["shades"].",".Srow["
safety_door"].",".$row["water_tank"]."});\n”;

}
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?>

}
else {

}
{

var temperature options

chart: {
title: 'Temperature vs Time',

subtitle: 'Measured in degrees Celsius
b,
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300
}i

var humidity options = {
chart: {
title: 'Humidity vs Time',
subtitle: 'Measured in %'

},
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300
};
var fan options = {
chart: {
title: 'Fan vs Time'
},
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300
};
var fire options = {
chart: {
title: 'Fire vs Time'
},
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300
};
var flood options = {
chart: {

title: 'Flood vs Time'

b,

hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300

};

var pump options = {

chart: {
title: 'Pump vs Time'
},
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300
};

var shades options = {
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chart: {
title: 'Shades vs Time'
},
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300
};

var safety door options = {
chart: {
title: 'Safety door vs Time'
},
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300
};
var water tank options = {
chart: {
title: 'Water tank vs Time'
},
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 300
};

var all options = {
chart: {
title: 'All measurements vs Time',
subtitle: ' '

},
hAxis: { format: 'HH:mm:ss a' },
width: 600,
height: 400
};
var temperature chart = new
google.charts.Line (document.getElementById('temperature div'));

var temperature view = new google.visualization.DataView(data);

temperature view.setColumns([0,1]1);

temperature chart.draw(temperature view,
google.charts.Line.convertOptions (temperature options));

var humidity chart = new
google.charts.Line(document.getElementById('humidity div'));

var humidity view = new google.visualization.DataView(data);

humidity view.setColumns([0,2]);

humidity chart.draw(humidity view,
google.charts.Line.convertOptions (humidity options));

var fan chart = new
google.charts.Line (document.getElementById('fan div'));

var fan view = new google.visualization.DataView(data);

fan view.setColumns([0,3]):

fan chart.draw(fan view,
google.charts.Line.convertOptions (fan options));

156



var fire chart = new
google.charts.Line(document.getElementById('fire div'));

var fire view = new google.visualization.DataView(data);
fire view.setColumns([0,4]);
fire chart.draw(fire view,
google.charts.Line.convertOptions (fire options));
/== e o
var flood chart = new
google.charts.Line (document.getElementById('flood div'));

var flood view = new google.visualization.DataView(data);

flood view.setColumns([0,5]);

flood chart.draw(flood view,
google.charts.Line.convertOptions(flood options));

var pump chart = new
google.charts.Line (document.getElementById('pump div'));

var pump view = new google.visualization.DataView(data):;

pump_view.setColumns ([0,6]);

pump_chart.draw(pump view,
google.charts.Line.convertOptions (pump options));

var shades_ chart = new
google.charts.Line (document.getElementById('shades div'));

var shades view = new google.visualization.DataView(data);
shades view.setColumns ([0,7]);
shades chart.draw(shades view,
google.charts.Line.convertOptions (shades options));
[ e
var safety door chart = new
google.charts.Line (document.getElementById('safety door div'));

var safety door view = new google.visualization.DataView(data);

safety door view.setColumns([0,8]);

safety door chart.draw(safety door view,
google.charts.Line.convertOptions(safety door options));

var water tank chart = new
google.charts.Line(document.getElementById('water tank div'));

var water tank view = new google.visualization.DataView(data);

water tank view.setColumns([0,9]);

water tank chart.draw(water tank view,
google.charts.Line.convertOptions(water tank options));

var all chart = new
google.charts.Line (document.getElementById('all div'));
all chart.draw(data,
google.charts.Line.convertOptions(all options));

}

</script>
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</head>
<body>

<div style="width:100%">
</div>

<table style="border-spacing: 15px">
<tr>
<td style="border: 1lpx solid green">
<div id="temperature div" style="width: 600px;
height: 300px"></div>
</td>
</tr>

<tr>
<td style="border: 1lpx solid green">
<div id="humidity div" style="width: 600px;
height: 300px"></div>
</td>
</tr>

<tr>
<td style="border: lpx solid green">
<div id="fan div" style="width: 600px; height:
300px"></div>
</td>
</tr>

<tr>
<td style="border: 1lpx solid green">
<div id="fire_div" style="width: 600px; height:
300px"></div>
</td>

</tr>
<tr>
<td style="border: lpx solid green">
<div id="flood div" style="width: 600px; height:
300px"></div>
</td>
</tr>
<tr>
<td style="border: 1lpx solid green">
<div id="pump_div" style="width: 600px; height:
300px"></div>
</td>

</tr>
<tr>
<td style="border: 1lpx solid green'">

<div id="shades_div" style="width: 600px; height:

300px"></div>
</td>

</tr>
<tr>
<td style="border: lpx solid green">
<div id="safety door_div" style="width: 600px;
height: 300px"></div>
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</td>

</tr>
<tr>
<td style="border: 1lpx solid green">
<div id="water_ tank_div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
<td style="border: 1lpx solid green">
<div id="all div" style="width: 600px; height:
300px"></div>
</td>
</tr>
</tr>
</table>

</div>
</main>

<nav id="nav'">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1i>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a href="humidity.php">Humidity</a></11i>
<li><a href="fan.php">Fan</a></1li>
<li><a href="fire.php">Fire</a></1i>
<li><a href="flood.php">Flood </a></1li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1li>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></1i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statistics</a></1li>
<li><a href="monthly statisticsl.php">Monthly
Statisties</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/0</h3>
<ul>
<li><a href="192.168.1.13">Control Led and
Relay</a></1i>
</ul>
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</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
</p>
<span>2024 ¢&copy; </span><a href="#" >MavenitotfipLo
Nelomovvioou</a> | <a href="#" >N&tpa</a>
<p>
</div>
</footer>

</body>
</html>

A.13 temperature.php

<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#theader {
background: #1F3440;
color: white;
height: 100px;

}

#theader hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
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width: 230px;

margin-left: -100%;

background: #25bdb0;
}

#footer {
clear: left;
width: 100%;
background: #B4E8CF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#icontent {
margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O;

p{
color: #000000;

nav ul {
list-style-type: none;
margin: O;
padding: O;

nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>
<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper'">

<main>
<div id="content">

<div class="content'">
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<br>
<center> <strong>ALdypappa Oepporpaciag ouvaptioel Yxpdvou
Suvap kg avavéwong ava 20 deuvtepdAenta pécw tou Thingspeak.
</strong><br></center>
<p>

<center> <br><br> ZIt0 NAPARAT® JLdypoappa amelkovilovialL oL TLpEQ TNQ
Oepporpaciag oto "éfumvo" OepporAmLIO O& OUVAPTINON HE TO
xpévo.</p></center>

<br> <center><iframe width="450" height="260" style="border: 1lpx
solid #ccccee;"
src="https://thingspeak.com/channels/2581223/charts/1?bgcolor=%23f£fff
f&color=%23d62020&dynamic=true&results=60&type=line&update=15"></ifram
e></center>

</div>
</div>
</main>

<nav id="nav">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1i>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a href="humidity.php">Humidity</a></11i>
<li><a href="fan.php">Fan</a></1li>
<li><a href="fire.php">Fire</a></1i>
<li><a href="flood.php">Flood </a></1li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1li>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></1i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a href="monthly statisticsl.php">Monthly
Statisties</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
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</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 &copy,; </span><a href="#" >HNavemiotfpLo
Nelomovvioou</a> | <a href="#" >N&tpa</a>
</p>
</div>
</footer>

</body>
</html>

A.14 water_tank.php

<!DOCTYPE html>

<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O0;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
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float: left;

width: 230px;

margin-left: -100%;

background: #25bdb0;
}

#footer {
clear: left;
width: 100%;
background: #B4ESCF ;
text-align: center;
padding: 4px O;

}

$wrapper {
overflow: hidden;

}

#content {
margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O0;

p{
color: #000000;

nav ul {
list-style-type: none;
margin: 0;
padding: O;

nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">
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<div class="content">
<br>
<center> <strong>ALdypappa €AEYXOU KATAOCTOONG VEPOU
Sefapevig ouvaptoel xpévou JdUvapLlKAG avavéwong avoa 20 deuvtepdAenta
péow tou Thingspeak. </strong><br></center>
<p>

<center> <br><br> ZT0o HAPAKAT® JLAypoappa omelkovilovtalL oL TLpéQ
Tn¢ nmoldintag Tou vepoU tng defapevig oto "éfunvo" OegpporfmiLo o€
ouvéptnon pe 1o Xpdvo.</p></center>
<center><iframe width="450" height="260" style="border: lpx solid
#cccecee; "
src="https://thingspeak.com/channels/2581223/charts/8?bgcolor=%23ff
ffffecolor=%23d62020&dynamic=true&results=60&type=line&update=15"><
/iframe></center>
</div>
</div>
</main>

<nav id="nav'">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1li>
<li><a href="flood.php">Flood </a></1li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></11i>
<li><a href="gauge.php'">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1li>
</ul>
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</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 &copy; </span><a href="#" >MNavenitotfiuLo
Nelomovvioou</a> | <a href="#" >N&tpa</a>
</p>
</div>
</footer>

</body>
</html>

A.15 weekly_statistics.php

<!DOCTYPE html>

<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O0;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
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width: 230px;

margin-left: -100%;

background: #25bdb0;
}

#footer {
clear: left;
width: 100%;
background: #B4ESCF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#content {

margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O0;

p{
color: #000000;

nav ul {
list-style-type: none;
margin: O;
padding: O;

nav ul a {
color: black;
text-decoration: none;

}

</style>

</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">
<div class="content">
<meta http-equiv="refresh" content="86400"

/>
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<br>
<center><strong>ERdopadiaia
BTATLOTLRA</strong></center><br>
<p>

<br><br>Zta NApokAT® dlLaypdppata oameltkovilovial n gAd&xLotnq,
péyLotn Kol péon tipf tewv dedopévev (Oeppokrpaciag, vypaciag,
efaeplLopol, ¢0TL&g, mAnppipag, oaviAiag, méptag, defapevig ) yLa tnv
KGOe pépa tng teAsvutaiag ePfdopddag.
</p>
<script type="text/javascript"
src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript'">
google.charts.load('current', {'packages':['corechart']});
google.charts.setOnLoadCallback (drawChart) ;

function drawChart () {

var data = new google.visualization.DataTable() ;

data.addColumn ('datetime', 'event');
data.addColumn('number', 'Average temperature');
data.addColumn (' number', 'Max temperature');
data.addColumn (' number', 'Min temperature');
data.addColumn('number', 'Average humidity');
data.addColumn ('number', 'Max humidity');
data.addColumn ('number', 'Min humidity');
data.addColumn (' number', 'Average fan');
data.addColumn ('number', 'Max fan');
data.addColumn ('number', 'Min fan');
data.addColumn ('number', 'Average fire');
data.addColumn ('number', 'Max fire');
data.addColumn ('number', 'Min fire');
data.addColumn ('number', 'Average flood'");
data.addColumn ('number', 'Max flood');
data.addColumn ('number', 'Min flood');
data.addColumn('number', 'Average pump');
data.addColumn ('number', 'Max pump');
data.addColumn ('number', 'Min pump');
data.addColumn ('number', 'Average shades');
data.addColumn ('number', 'Max shades');
data.addColumn ('number', 'Min shades');
data.addColumn ('number', 'Average safety door');
data.addColumn('number', 'Max safety door');
data.addColumn ('number', 'Min safety door');
data.addColumn ('number', 'Average water tank ');
data.addColumn ('number', 'Max water tank');
data.addColumn ('number', 'Min water tank');
<?php

// Prepare variables for database connection

Sdbusername = "root"; // enter database username, I used
"arduino" in step 2.2

Sdbpassword = ""; // enter database password, I used
"arduinotest" in step 2.2

$server = "localhost";

// Connect to your database
Smysgli = new mysqgli ($Sserver, S$dbusername, S$dbpassword,
"greenhouse") ;
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if (Smysgli->connect error)
die('Connect Error (' . mysqli_ connect_errno() . ') '.
mysqli connect_error());

// Execute SQL statement ta grouparw ana mina kai krataw
teleytaia 12 +min max +average

Sresult = $mysqgli->query ("SELECT YEAR (event) AS year,
MONTH (event) AS month, DAY (event) AS day, AVG(temperature),
MAX (temperature), MIN (temperature), AVG (humidity), MAX (humidity),
MIN (humidity), AVG(fan), MAX(fan), MIN(fan), AVG(fire), MAX(fire),
MIN(fire), AVG(flood), MAX(flood), MIN(flood), AVG (pump),
MAX (pump) , MIN (pump), AVG(shades), MAX(shades),
MIN (shades) ,AVG (safety door), MAX(safety door),
MIN (safety door),AVG(water tank), MAX(water tank), MIN(water tank)
from data group by DAY (event) ORDER BY event DESC limit 12");

if (Sresult->num rows > 0) {

// output data of each row

while (Srow = S$Sresult->fetch assoc()) {
echo "data.addRow ([new Date(".Srow["year"].",
".Srow["month"]."-1, ".S$row["day"]."),
".Srow["AVG (temperature)"].", ".Srow["MAX (temperature)"].",
".$Srow["MIN (temperature)"].", ".Srow["AVG (humidity)"].",
", Srow[""MAX (humldlty)"].", ".$row["MIN (humidity)"].",
" Srow["AVG (fan)"].", ".Srow["MAX (fan)"].", ".Srow["MIN (fan)"].",
".Srow["AVG (fire)"].", " Srow["MAX(fire)"].",
".Srow["MIN (fire) ].", $row ["AVG (flood)"].
".Srow["MAX (flood) ] ', .Srow["MIN (flood)"]. ",
".$Srow["AVG (pump) "].", .Srow["MAX (pump) "].",
".Srow ["MIN (pump) "] . $row["AVG(shades)"].”,
".Srow["MAX (shades) " ] ".Srow["MIN (shades)"].",
".Srow["AVG (safety door)"].", ".Srow["MAX (safety door)"].",
".Srow["MIN (safety door)"].", ".S$row["AVG(water tank)"].",
".Srow["MAX (water tank)"].", ".Srow["MIN(water tank)"]."]);\n";
}

}

else {

}
2>

var temperature options = {

title: 'temperature (C) Last Week',
subtitle: 'measured in C',
hAxis: { format: 'MMM dd, yyyy' },
seriesType: 'bars'
width: 600,
height: 300
}i

var humidity options = {
title: 'humidity (%) Last Week',
subtitle: 'measured in %',
hAxis: { format: 'MMM dd, vyyyy' },
seriesType: 'bars'

width: 600,

height: 300

};

var fan options = {
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title: 'Fan Last Week',

subtitle: '',

hAxis: { format: 'MMM dd, vyyyy' },
seriesType: 'bars',

width: 600,
height: 300
};
var fire options = {
title: 'Fire Last Week',
subtitle: '',

hAxis: { format: 'MMM dd, vyyyy' },
seriesType: 'bars',
width: 600,
height: 300
};

var flood options = {
title: 'Flood Last Week',
subtitle: '',

haxis: { format: 'MMM dd, vyyyy' 1},
seriesType: 'bars',

width: 600,

height: 300

};

var pump options = {
title: 'pump Last Week',
subtitle: '',
hAxis: { format: 'MMM dd, vyyyy' },
seriesType: 'bars',
width: 600,
height: 300
}i

var shades options = {
title: 'Shades Last Week',
subtitle: '',

hAxis: { format: 'MMM dd, vyyy' },
seriesType: 'bars',

width: 600,

height: 300

};

var safety door options = {
title: 'sSafety door Last Week ',

subtitle: ' ',
hAxis: { format: ' '},
seriesType: 'bars',

width: 600,

height: 300

};

var water tank options = {
title: 'Water tank Last Week ',
subtitle: ' ',
hAxis: { format: ' '},
seriesType: 'bars',

width: 600,

height: 300
};
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var temperature chart = new
google.visualization.ComboChart (document.getElementById('temperatur
e div'));

var temperature view = new
google.visualization.DataView(data) ;

temperature view.setColumns([0,1,2,3]);

temperature chart.draw(temperature view,
temperature options);

var humidity chart = new
google.visualization.ComboChart (document.getElementById('humidity d
iv'));

var humidity view = new google.visualization.DataView(data):;
humidity view.setColumns([0,4,5,6]);
humidity chart.draw(humidity view, humidity options);

var fan chart = new
google.visualization.ComboChart (document.getElementById('fan div'))

’

var fan view = new google.visualization.DataView(data):;
fan view.setColumns([0,7,8,9]1);
fan chart.draw(fan view, fan options);

var fire chart = new
google.visualization.ComboChart (document.getElementById('fire div')

);

var fire view = new google.visualization.DataView(data)
fire view.setColumns([0,10,11,12]);
fire chart.draw(fire view, fire options);

var flood chart = new
google.visualization.ComboChart (document.getElementById('flood div'
)) s

var flood view = new google.visualization.DataView(data);
flood view.setColumns([0,13,14,15]);
flood chart.draw(flood view, flood options);

var pump chart = new
google.visualization.ComboChart (document.getElementById('pump div')
)

var pump view = new google.visualization.DataView(data):;
pump view.setColumns([0,16,17,18]);
pump chart.draw(pump view, pump options);
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var shades chart = new
google.visualization.ComboChart (document.getElementById('shades div

"))

var shades view = new google.visualization.DataView(data);
shades view.setColumns([0,19,20,2171);
shades chart.draw(shades view,shades options);

var safety door chart = new
google.visualization.ComboChart (document.getElementById('safety doo
r div'));

var safety door view = new
google.visualization.DataView(data) ;
safety door view.setColumns([0,22,23,24]);
safety door chart.draw(safety door view,safety door options);
/= o
var water tank chart = new
google.visualization.ComboChart (document.getElementById('water tank
div'));

var water tank view = new
google.visualization.DataView(data) ;

water tank view.setColumns([0,25,26,27]);

water tank chart.draw(water tank view,water tank options);

</script>
</head>
<body>
<div style="width:100%">

</div>

<table style="border-spacing: 15px">
<tr>
<td style="border: 1lpx solid green">
<div id="temperature div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
</tr>
<td style="border: lpx solid green">
<div id="humidity div" style="width: 600px;
height: 300px"></div>
</td>

</tr>
<tr>
<td style="border: 1lpx solid green">
<div id="fan_div" style="width: 600px; height:
300px"></div>
</td>
<tr>
</tr>
<td style="border: 1lpx solid green">
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<div id="fire div" style="width: 600px; height:
300px"></div>
</td>
</tr>
<tr>
<td style="border: lpx solid green">
<div id="flood div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
</tr>
<td style="border: lpx solid green">
<div id="pump div" style="width: 600px; height:
300px"></div>
</td>
<tr>
</tr>
<td style="border: lpx solid green">
<div id="shades_div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
<tr>
<td style="border: lpx solid green">
<div id="safety door div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
<tr>
<td style="border: 1lpx solid green">
<div id="water_ tank div" style="width: 600px;
height: 300px"></div>
</td>
<tr>
</table>

</div>
</div>
</main>

<nav id="nav">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1li>
<li><a href="flood.php">Flood </a></1li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_tank.php">Water
tank</a></1i>
</ul>
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<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></11i>
<li><a href="gauge.php">Gauge</a></1li>

<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>

<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/O0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1li>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 ¢&copy; </span><a href="#" >MNavenitotfiuLo
Melomovviicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>

</body>
</html>

A.16 index.html

<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>

<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">

<title>Smart Greenhouse</title>

<style type="text/css">

body {
margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;
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#theader hl {

}

margin: O;
padding-top: 15px;

main {

}

padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

#nav {

}

padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;

width: 230px;
margin-left: -100%;
background: #25bdb0;

#footer {

}

clear: left;

width: 100%;
background: #B4E8SCF ;
text-align: center;
padding: 4px O;

#wrapper {

}

overflow: hidden;

#content {

}

margin-left: 230px; /* Same as 'nav' width */

.innertube {

p {

nav

nav

}

</style>

margin: 15px; /* Padding for content */
margin-top: O;

color: #000000;

ul {

list-style-type: none;
margin: 0;

padding: O;

ul a {
color: black;
text-decoration: none;
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</head>
<body>

<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">

<div class="content">
<center><p><br><img
src="../greenhouse/smart greenhouse.png" alt="" width="500"
height="257"> <br></p></center>

<p>

<br><br><br> Z1n ouykeKplLpévy LotoceAida mapouvocidletal pia
npocéyyLon evég "éfunmvou" Oegppornmniou. Autd emLTIUYXAVETAL PE TQV
EVOWPATWOOY)
SLapopwv aLoONTAPWV KAl OUOKEUAV Spdong oUtwg Adote va
autopatonotnOei €éva peyddo mMANOOC €pYACLOV MOU OAmALTOUVIAL yLld T
ouvifpnon Kot eUpudun AeLtoupyia Tou Oegppoknmiov. ItTo
HevoU tng Lotocelidog Umdpxouv €mLAOYEG YlLO TNV NApakoAoUOnorn
opLoPévVRV
amapaiTnTtev noapopétpewv té600 ot popPn ypopHpatog, 46co
Kol o€ pop¢pn mivara, e€vd moapéxovial e€niong KAMOLA OTATLOT LKA.
TéAog,
SivetatL n duvatdtnta €AéyXOoU TV OUOKEUAV Jpdong péocw
n¢ LotooeAidag.
<br>
<center><p><br>H vdomoinon 1ng¢ pokétag Kal n ovvdeon tTwv
aLoOnTApwv €yLve oto mAaiclo Tng¢ SLNMAWHATLKAG epyaciag Tou Zwtnpiou
Apipfy pe emiPAénovieg KaOnyntég tov Ap.TomdAn Eudyyelo Kal tov Ap.
Nour& XadéAAn.<br></p></center>

<center><p><br><img src="../greenhouse/maketa.jpg" alt=""
width="684" height="400"> <br></p></center>

<center><p><br>H poakéta mpooopoiwong tou &f{umvou
Oeppoxrnuniou<br></p></center>

<p><br>
</p>
<p>
</p>
</div>
</div>
</main>

<nav id="nav'">
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<div class="innertube">

<h3>SMART GREENHOUSE</h3>

<ul>

<li><a href="index.html">Homepage</a></li>

<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1i>
<li><a
href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1i>
<li><a href="flood.php">Flood </a></1li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety
door</a></1i>
<li><a href="water_ tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></1i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statistiecs</a></1i>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/O0</h3>
<ul>
<li><a href="indexl.html">Control Led and
Relay</a></1li>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 ¢&copy; </span><a href="#" >MNoavenitotfiuLo
Melomovviicou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>

</body>
</html>

A.17 index1.htm
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<!DOCTYPE html>
<html>
<head>
<title>Smart Greenhouse&mdash,;Footer</title>
<meta http-equiv="Content-Type" content="text/html;
charset=utf-8">
<style type="text/css">
body { font-family: "Trebuchet MS", Courier;
background-color: #2C6566;
}
</style>
<script>
StrLEDl = "'";
strLED2 = "";
strLED3 = "";
strLED4 = "";
var LED3 state 0;
var LED4 state = 0;
function GetArduinoIO()

{

nocache = "&nocache=" 4+ Math.random() * 1000000;
var request = new XMLHttpRequest() ;
request.onreadystatechange = function()
{
if (this.readyState == 4) {
if (this.status == 200) {
if (this.responseXML '= null) ({
// XML file received - contains analog

values, switch values and LED states

var count;

// get analog inputs

var num_an =
this.responseXML.getElementsByTagName ('analog') .length;

for (count = 0; count < num_an;
count++) {

document.getElementsByClassName ("analog") [count].innerHTML =

this.responseXML.getElementsByTagName ('analog') [count].childNodes[0
] .nodeVvalue;

}

// get switch inputs

var num_an =
this.responseXML.getElementsByTagName ('switch').length;

for (count = 0; count < num_an;
count++) {

document.getElementsByClassName ("switches") [count].innerHTML =

this.responseXML.getElementsByTagName ('switch') [count].childNodes[0
] .nodeValue;

}

// LED 1

if
(this.responseXML.getElementsByTagName ('LED') [0] .childNodes[0] .node
Value === '"checked") {

document.LED form.LEDI.checked =

true;

}

else {

178



document.LED form.LEDI.checked =
false;
}
// LED 2
if
(this.responseXML.getElementsByTagName ('LED') [1].childNodes[0] .node
Value === "checked") {
document.LED form.LED2.checked

true;

}

else {

document .LED form.LEDZ2.checked =

false;

}

// LED 3

if

(this.responseXML.getElementsByTagName ('LED') [2] .childNodes[0] .node
Value === "on") {

document.getElementById("LED3") .innerHTML = "lights ON (D8)";
LED3 state = 1;
}

else {

document.getElementById("LED3") .innerHTML = "lights OFF (D8)";
LED3 state = 0;
}
// LED 4
if
(this.responseXML.getElementsByTagName ('LED') [3] .childNodes[0] .node
Value === "on") {

document.getElementById("LED4") .innerHTML = "boiler ON (D9)";
LED4 state = 1;
}

else {

document.getElementById("LED4") .innerHTML = "boiler OFF (D9)";
LED4 state = 0;
}

}

}

// send HTTP GET request with LEDs to switch on/off if
any

request.open("GET", "ajax inputs" + strLEDl + strLED2 +
strLED3 + strLED4 + nocache, true);

request.send(null) ;

setTimeout ('GetArduinoIO() ', 1000);

strLEDlI = "";

strLED2 = "";

strLED3 "y

strLED4

.
’

}
// service LEDs when checkbox checked/unchecked
function GetCheck()
{
if (LED form.LEDl.checked) {
strLED]1 = "SLEDI=1";

}
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else {
strLED]1 = "&LED1I=0";

}
if (LED form.LED2.checked) {

strLED2 = "&LED2=1";
}
else {

strLED2 = "&LED2=0";

}

}
function GetButtonl ()

{

if (LED3 state === 1) {
LED3 state = 0;
strLED3 = "&LED3=0";

}

else {
LED3 state = 1;
strLED3 = "SLED3=1";

}
}
function GetButton2()
{
if (LED4 state === 1) {
LED4 state = 0;
strLED4 = "SLED4A=0";
}
else {
LED4 state = 1;
strLED4 = "SLED4A=1";
}
}
</script>
<style>
body
.I0_box {
float: left;
margin: 0 20px 20px O0;
border: 1lpx solid rgb(0, 0, O0);
padding: 0 5px 0 5px;
width: 120px;
}
hl {
font-size: 120%;
color: rgb (255, 255, 255);
margin: 0 0 10px O;
}
h2 {
font-size: 85%;
color: #000000;
margin: 5px 0 5px O;
}
p, form, button {
font-size: 80%;
color: #000000;
}
.small text {
font-size: 70%;
color: #Efffff;
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margin:0;
padding:0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O0;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4E8SCF ;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#icontent {
margin-left: 230px; /* Same as 'nav' width */

}

.innertube {
margin: 15px; /* Padding for content */
margin-top: O0;

p{
color: #000000;

}
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nav ul {
list-style-type: none;
margin: O;
padding: O;

}

nav ul a {
color: black;
text-decoration: none;
}
</style>
</head>
<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>

<div id="wrapper">

<main>
<div id="content">

<div class="content">
<body onload="GetArduinoIO() ">
<hl>Sensors Inputs/ Control Devices Remotely</hl>
<div class="IO_box">
<h2>Analog Inputs</h2>
<p>gas sensor: <span class="analog">...</span></p>
<p>temperature sensor: <span
class="analog">...</span></p>
<p>blinds photoresistor: <span
class="analog">...</span></p>
<p>so0il moisture sensor: <span
class="analog">...</span></p>
<p>watering photoresistor: <span
class="analog">...</span></p>

</div>
<div class="IO_box">
<h2>Switch Inputs</h2>
<p>AC button (D2): <span
class="switches">...</span></p>
<p>IR receiver (D3): <span
class="switches">...</span></p>
<p>FAN (D5): <span class="switches">...</span></p>
</div>
<div class="IO_box">
<h2>Control Devices Using Checkboxes</h2>
<form id="check_ LEDs" name="LED_form">
<input type="checkbox" name="LED1" value="0"
onclick="GetCheck ()" />lightsl<br /><br />
<input type="checkbox" name="LED2" value="0"
onclick="GetCheck ()" />lights2<br /><br />
</form>
</div>
<div class="IO_box">
<h2>Control Devices Using Buttons</h2>
<button type="button" id="LED3"
onclick="GetButtonl () ">1lightsl OFF (D8)</button><br /><br />

182



<button type="button" id="LED4"
onclick="GetButton2 () ">1lights2 OFF (D9)</button><br /><br />
<p class="small text">D10 to D13 used by Ethernet

shield</p>
</div>
</div>
</div>
</main>
<nav id="nav">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>
<h3>ThingSpeak</h3>
<ul>
<li><a
href="temperature.php">Temperature</a></1li>
<li><a

href="humidity.php">Humidity</a></1i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1li>
<li><a href="flood.php">Flood </a></li>
<li><a href="antlia.php">Pump</a></1li>
<li><a href="porta.php'">Safety
door</a></1i>
<li><a href="water_tank.php">Water
tank</a></1i>
</ul>

<h3>Google charts</h3>
<ul>
<li><a
href="statisticsl.php">Statistics</a></11i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a
href="monthly statisticsl.php">Monthly Statistics</a></1i>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/O0</h3>
<ul>
<li><a href="indexl.htm">Control Led and
Relay</a></1i>
</ul>
</div>
</nav>

</div>
<footer id="footer">

<div class="innertube">
<p>
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<span>2024 gcopy; </span><a href="#" >NavemiotfpLo
Nedomovvioou</a> | <a href="#" >Natpa</a>
</p>
</div>
</footer>

</body>
</html>

18 histogram.php

<?php

include ;

function (Sdata) {
Soutput = S$data;
if (is_array(Soutput))

Soutput = implode ( , Soutput) ;
echo . Soutput
} ;
if (isset (S POST[ 1)) A
$selection = mysqgli real escape string($Scon, $ POST[ 1):

$start = mysgli real escape string(Scon, $ POST| 1) ;

$end = mysgli real escape string($con, $ POST[ 1)

} else {
Sselection = g
Sstart = date ( ) 8
Send = date( ) 8
}
Stext = g
Smeasurement = g
Sstart = g
Send = g
if (S$selection == ) |
Stext = g
Smeasurement = g
} else if ($selection == ) |
Stext = ;
Smeasurement = g
} else if ($selection == ) |
Stext = ;
Smeasurement = ;
} else if (Sselection == ) |
Stext = g
Smeasurement = g
} else if ($selection == ) |
Stext = ;
Smeasurement = ;
} else if ($selection == ) |
Stext = ;
Smeasurement = g
} else if (Sselection == ) |
Stext = ;
Smeasurement = g
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Sresult = mysqli query ($con,
Sselection Sselection
Sstart Send
) ;
?>
<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>
<meta http-equiv= content=
>
<title>Smart Greenhouse</title>
<style type= >
body {

margin: 0;
padding: 0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O0;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ESCEF;
text-align: center;
padding: 4px O0;

Sselection
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#fwrapper {
overflow: hidden;

}

#content {
margin-left: 230px;

/* Same as 'nav' width */

.innertube {
margin: 15px;
/* Padding for content */
margin-top: 0;

p {
color: #000000;

}

nav ul {
list-style-type: none;
margin: 0;
padding: 0;

nav ul a {
color: black;
text-decoration: none;
}
</style>
</head>

<body>
<header id= >
<div class= >
<hl>Smart Greenhouse</hl>
</div>
</header>
<div id= >
<main>
<div id= >
<div class= >
<meta http-equiv= content= />
<br>
<center><strong>Histograms</strong></center><br>
<p>
<br><br> Jtnv ceAida outh o XPHOoINg umopel VO AVOUKTHOE L
dedopéva amd TOoUC alLoONTHPEC YLA CUYKEKPLUEVD
XPOV LK meplodo KoL Vo To HOOUPOUCLACEL O JPOoPOen
Lotoypduuatog. Ta dedopéva mou oalvovial e€ilval n EA&xLotn, MéyLotn
Kol Méon tiun.

</p>
<script type=
src= ></script>
<script type= >
google.charts.load( PR 3 1 1)

google.charts.setOnLoadCallback (drawChart) ;

function 0 f
var = google.visualization.arrayToDataTable ([

186



[ 14 14 14 ]l
<?php
while (Srow = mysgli fetch array(Sresult)) {

echo . Srow| ]
Srow [ Sselection) "] . . Srow|[ Sselection) "]
Srow [ Sselection) "] . g
}
2>
1):
var = {
bars:
}:
var = new

google.charts.Bar (document.getElementById ( )) o,
console.log(data) ;
chart.draw(data, options);

}

</script>
<l
<body>
<form name= method= >
<h2>Huepounvio Apxnc:<h2>
<input style= type=
id= name=
value="'<?php echo date ( ) 2>>
<h2>Hpepounvia TéAoug:<h2>
<input style= type=
id= name=
value="<?php echo date( )y 2> >
<hl>Entdoyh Métpnong</hl>
<input type= name=
value= >
<label for= >Bepuokpacia</label><br>
<input type= name=
value= >
<label for= >Yypaocioa</label><br>
<input type= name=
value= >
<label for= >Katdotoon
Aveplothpa</label><br>
<input type= name=
value= >
<label for= SKatdotoon ovLIXVEUTH
o0t L&c</label><br>
<input type= name=
value= >
<label for= >Katdotoon AviAiag</label><br>
<input type= name=
value= >
<label for= >Katdotoon
ok {aoTpwv</label><br>
<input type= name=
value= >
<label for= >Katdotoon
Aefopevnic</label><br>
<p><button class= type=
value= >YnofoAn </button> </p>
~ [form>
<article style= >
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<div><?php echo

date ( ; B
date ( , Str

<div id=

></div>

</article>
</
</
</
<nav id= >

<div class= >
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href=

<h3>ThingSpeak</h3>
<ul>
<li><a
<li><a
<li><a
<li><a
<li><a
<li><a
<li><a
<li><a
</ul>
<h3>Google charts</h3>
<ul>
<li><a href=
<li><a href=
<li><a

href=
href=
href=
href=
href=
href=
href=
href=

Statistics</a></1li>
<li><a
Statistics</a></1li>
<li><a href=
<li><a href=
<li><a href=
</ul>
<h3>Database</h3>
<ul>
<li><a href=
</ul>
<h3>Ajax I/0</h3>
<ul>
<li><a href=
</ul>

</
</
</l
<footer id=

<div class=
<p>

>

<span>2024 &copy;
lleAomovvioou</a> | <a href= >TI&
</p>
</div>
</footer>

href=

href=

Stext

trtotime ($start))
totime (Send))
style=

; ?></div>

>Homepage</a></1i>

>Temperature</a></1i>
>Humidity</a></1i>
>Fan</a></1i>
>Fire</a></1i>
>Flood </a></1li>
>Pump</a></11i>
>Safety door</a></1li>
>Water tank</a></1i>

>Statistics</a></1i>
>Gauge</a></1i>
>Weekly

>Monthly
>Time Graphs</a></1li>

>Histograms</a></1i>
>Alarms Live</a></1li>

>Display</a></1i>

>Control Led and Relay</a></1li>

</span><a href=

Tpa</a>

>TIVETTLOTAW LO
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19 alarms_live.htm

<!DOCTYPE html>
<html>

<head>
<meta http-equiv= content=
>
<title>Smart Greenhouse</title>
<script
src=
></script>
<script src=
<style type= >
body {
margin: O;
padding: 0;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;
}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ESCEF;
text-align: center;
padding: 4px 0;

></script>
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}

#wrapper {
overflow: hidden;

}

#content {
margin-left: 230px;
/* Same as 'nav' width */

}

.innertube {
margin: 15px;
/* Padding for content */
margin-top: 0;

}

p {
color: #000000;

}

nav ul {
list-style-type: none;
margin: 0;
padding: 0;

}

nav ul a {
color: black;
text-decoration: none;

}

</style>
<script>
google.charts.load( s A
packages: [ ]
}) .then (function () {
var = {

width: 250, height: 250,
redFrom: 0.5, redTo: 1,
majorTicks: [0, O],
minorTicks: T[],
max: 1,
min: O
}i
var
google.visualization.Gauge (document.getElementById (
var
google.visualization.Gauge (document.getElementById (
var
google.visualization.Gauge (document.getElementById (
drawChart () ;

function 0 A
var
google.visualization.arrayToDataTable ([

[ ' 1,

var
google.visualization.arrayToDataTable ([
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var =
google.visualization.arrayToDataTable ([

[ ’ I

("', 0]
1)
data chart fire alarm.draw(chart fire alarm, options alarm);
data chart flood alarm.draw(chart flood alarm,
options_alarm) ;
data chart door alarm.draw(chart door alarm, options alarm);
S.ajax ({
url: o
dataType: o
error: function ( , , ) |
console.log (jgXHR) ;
console.log(textStatus) ;
console.log(errorThrown) ;
}
}) .done (function ( ) |
var =
google.visualization.arrayToDataTable (1) ;
chart fire alarm.draw(data chart fire alarm,
options alarm);
var =
google.visualization.arrayToDataTable (0) ;
chart flood alarm.draw(data chart flood alarm,
options alarm);
var =
google.visualization.arrayToDataTable (1) ;
chart door alarm.draw(data chart door alarm,
options alarm);
window.setTimeout (drawChart, 5000) ;
}) i
}
})
</script>
</head>

<body>
<header id= >
<div class= >
<hl>Smart Greenhouse</hl>
</div>
</header>
<div id= >
<main>
<div id= >
<div class= >
<meta http-equiv= content= />
<br>
<center><strong>Live Alarms</strong></center><br>
<p>
<br><br> J1tnv oceAida authy o xpnotng €éxetL npdoPoaocn otaA
alarms mou dlLaBétel 1O OeppokNuLio. Mmopel va gAéyiel TNV KATAOTOON
xplolpwv petpnoewy amd TOUC AlLoONTHPECQ.
</p>
<div style= >
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<p></p>
<table style=
>
<tr style=
<td>Avixveuon dwtid&c</td
<td>Avixveuon IAnuuUpag<
<td>Hapap laon @Upac</td>

</tr>
<tr>
<td>
<div id= ></div>
</td>
<td>
<div id= ></div>
</td>
<td>
<div id= ></div>
</td>
<td>
<div id= ></div>
</td>
<td>
<div id= ></div>
</td>
<td>
<div id= ></div>
</td>
</tr>
</table>
</div>
</div>
 main>
<nav id= >
<div class= >
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href= >Homepage</a></1li>
<h3>ThingSpeak</h3>
<ul>
<li><a href= >Temperature</a></1i>
<li><a href= >Humidity</a></1i>
<li><a href= >Fan</a></1li>
<li><a href= >Fire</a></1li>
<li><a href= >Flood </a></1i>
<li><a href= >Pump</a></11i>
<li><a href= >Safety door</a></li>
<li><a href= >Water tank</a></1li>
</ul>
<h3>Google charts</h3>
<ul>
<li><a href= >Statistics</a></1i>
<li><a href= >Gauge</a></1i>
<li><a href= >Weekly
Statistics</a></1li>
<li><a href= >Monthly

Statistics</a></1li>
<li><a href=
<li><a href=
<li><a href=

>
/td>

>Time Graphs</a></li>
>Histograms</a></1li>
>Alarms Live</a></li>
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</ul>
<h3>Database</h3>
<ul>

<li><a href=
</ul>
<h3>Ajax I/0</h3>
<ul>

<li><a href=
</ul>

</
</
</

<footer id= >
<div class= >
<p>
<span>2024
llelomovvoou</a> | <a href=
</p>
</div>
</footer>

. poard
</ -

&copy;

>Display</a></1li>

>Control Led and Relay</a></li>

</span><a href=

STI& T po</a>

>TIVETTLOTARLO

A.20 time_graphs.php

<?php

include ;

if (isset($_POST[
Sselection

if ($selection ==

Stext = ;
Smeasurement =

} else if ($selection ==
Stext = g
Smeasurement =

} else if ($selection ==
Stext = ;
Smeasurement =

} else if ($selection ==
Stext =
Smeasurement =

} else if ($selection ==
Stext = ;

mysqgli real escape string($con,

$ POST[ 1)
$start = mysgli real escape string(Scon, $ POST| 1)
$end = mysqli real escape string($con, $ POST] 1) ;
} else {
Sselection = g
Sstart = date( ) 8
Send = date ( ) ;
}
Stext = g
Smeasurement = ;
Sstart = 8
Send = g
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Smeasurement =

} else 1if ($selection
Stext =
Smeasurement =

} else 1f ($selection
Stext =
Smeasurement =

}

Sresult = mysqli query ($con,

Sstart

?>
<!DOCTYPE html>

<!-- Template by quackit.com -->

<html>

<head>
<meta http-equiv=
>

<title>Smart Greenhouse</title>

<style type=
body {

r

>

Send

content=

margin:

0;

padding: 0;
font-family:
line-height:

Sans-Serif;
1.5em;

background: #2C6566;

}

#header {

background: #1F3440;

color:
height:
}

white;
100px;

#header hl {

margin:

0;

padding-top: 15px;

}

main {

padding-bottom: 10010px;

margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {

padding-bottom: 10010px;

margin-bottom: -10000px;
float: left;

width: 230px;
margin-left: -100%;

background: #25bdb0;

}

#footer {
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clear: left;
width: 100%;
background: #B4ES8CEF;
text-align: center;
padding: 4px O0;

}

#wrapper {
overflow: hidden;

}

#content {
margin-left: 230px;
/* Same as 'nav' width */

}

.innertube {
margin: 15px;
/* Padding for content */
margin-top: 0;

}

p {
color: #000000;

}

nav ul {
list-style-type: none;
margin: 0;
padding: 0;

}

nav ul a {
color: black;
text-decoration: none;
}
</style>
</head>

<body>
<header id= >
<div class= >
<hl>Smart Greenhouse</hl>
</div>
</header>
<div id= >
<main>
<div id= >
<div class= >
<meta http-equiv= content= />
<br>
<center><strong>Time Graphs</strong></center><br>
<p>
<br><br> Jtnv ceAida outh o XPHOoINg umopel VA AVOUKTHOE L
dedouéva amd TOUg ALoONTAPEC VIO OUYKEKPLUEVN XPOVLIKA mepiodo.

</p>
<script type=
src= ></script>
<script type= >
google.charts.load( g 1 | ]
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google.charts.setOnLoadCallback (drawChart) ;

function () {
var = google.visualization.arrayToDataTable ([
[ , <?php echo S$text; ?>'1,
<?php
while (Srow = mysqgli fetch assoc(S$result)) {
echo

Srow [ ]
Srow["S$selection”] . g

2>
1)
var = {
title: ,
hAxis: { title: },

vAxis: { title: '<?php echo $measurement; ?2>' },

b

var = new
google.visualization.LineChart (document.getElem
entById ( ))
chart.draw(data, options);
}
</script>
<l
<body>
<form name= method= >
<h2>Hpepopnvia ApxHc:<h2>
<input style= type=
id= name=
value="<?php echo date( )y 2> >
<h2>Hpepounvia TéAoug:<h2>
<input style=
type= id= name=
value="<?php echo date( ) 8
?2>1>
<hl>Enidovh Métpnonc</hl>
<input type= name=
value= >
<label
for= >@epuokpacia</label><br>
<input type= name=
value= >
<label
for= >Yypaocio</label><br>
<input type= name=
value= >
<label for= >Koat&oToon
Aveplothpa</label><br>
<input type= name=
value= >
<label for= >SKotdoToon oV LXVEUTH
O0T L&c</label><br>
<input type= name=
value= >
<label for= >Kat&otoon
AviAlac</label><br>
<input type= name=

value= >
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<label for= >SKat&otoon
ok {aoTpwv</label><br>
<input type= name=
value= >
<label for= >KaTt&oToon
AgEapevig</label><br>
<p><button class= type=
value= >YnoBoAn </button> </p>
- [form>
<article style= >
<div><?php echo Stext
date ( , Strtotime ($start)) .
date ( , sStrtotime ($end)) ; ?></div>
<div 1id= style=
></div>
</article>
</
</
</
<nav id= >

<div class= >
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href=

<h3>ThingSpeak</h3>
<ul>
<li><a href= >Temperature</a></1i>
<li><a href= >Humidity</a></1i>
<li><a href= >Fan</a></1i>
<li><a href= >Fire</a></1i>
<li><a href= >Flood </a></1li>
<li><a href= >Pump</a></1i>
<li><a href= >Safety door</a></li>
<li><a href= >Water tank</a></1i>
</ul>
<h3>Google charts</h3>
<ul>
<li><a href= >Statistics</a></1i>
<li><a href= >Gauge</a></1i>
<li><a href= >Weekly
Statistics</a></1i>
<li><a href= >Monthly

Statistics</a></1li>
<li><a href=
<li><a href=

<li><a href=
</ul>
<h3>Database</h3>
<ul>

<li><a href=
</ul>
<h3>Ajax I/0</h3>
<ul>

<li><a href=
</ul>

</
</

>Homepage</a></1i>

>Time Graphs</a></1li>
>Histograms</a></1li>

>Alarms Live</a></1li>

>Display</a></1li>

>Control Led and Relay</a></li>
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</

<footer id= >
<div class= >
<p>
<span>2024 &copy; </span><a href= STIOVEMLOTHRLO
lleAommovvoou</a> | <a href= STI&T pa</a>
</p>
</div>
</footer>

. poard
</

A.21 comparativel.php

<?php
include "connection.php"; // lpoundBecn n ouvdeon pe tnv RAon
if (isset($ POST['selection'])) //Av vivel altnux
{
$selected measurements = $ POST['selection']; //Amo®hixeuvon mivoxo

EMLAOVYNAC HeTPNOeWV TOU Bo mpofAnbouv

$start = mysqli real escape_string(Scon, $ POST['start']);
//AnoBnkevuon nuepounviag apxAHg

$end = mysqli real escape_string(Scon, $ POST['end']);
//AnoBhAkevuon nuepounviag téAoug

} else { //Av dev undpfel altnuo 16T apX LKOTOINON OT LG TAPAKAT®
TLRéC

$selected measurements = ["temperature"];

$start = date("Y-m-d");

Send = date("Y-m-d");

} // Avéaxinon dedopévev amnd tnv RAon, ToU dLACTAPATOC KAL TV
nedlov mou éxouv emlAeyel

$sgql query = "SELECT event, ";
foreach ($selected measurements as $measurement) {
$sgl query .= "$measurement, ";

}

$sql query = rtrim($sql query, ", ");

$sgl query .= " FROM data WHERE (DATE (event)>='$start' AND
DATE (event)<='$end') ORDER BY event ASC";

Sresult = mysqli query (Scon, $sgl query);

?>
<!DOCTYPE html>
<!-- Template by quackit.com -->
<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-
8">

<title>Smart Greenhouse</title>
<style type="text/css">
body {
margin: O;
padding: O;
font-family: Sans-Serif;
line-height: 1.5em;
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background: #2C6566;
}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ES8CF;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#content {
margin-left: 230px;
/* Same as 'nav' width */

}

.innertube {
margin: 15px;
/* Padding for content */
margin-top: 0;

}

p {
color: #000000;

}

nav ul {
list-style-type: none;

199



margin: O;
padding: O;
}

nav ul a {
color: black;
text-decoration: none;
}
</style>
</head>

<body>
<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>
<div id="wrapper">
<main>
<div id="content">
<div class="content">
<meta http-equiv="refresh" content="86400" />
<br>
<center><strong>Comparative Graphs</strong></center><br>
<p>
<center> <strong>Zitnv ceAida autfl o xphRotng pmopei va
ouykpivel dedopéva and ToUg ALOONTAPEG YLA OUYKREKRPLHEVI] XPOV LKI)
nepiodo. </strong><br></center>
</p>
<article style="width:20%; padding-left: 12px;"><!--Ailaipeon
evoéTnIaC
ce OU0 meplLOYéq——>
<!--Emidoyy dloctApatoc kol medliwv pétpnon-—->
<form name="line_chart" method="post">
<h2>Hpepopnvia ApxAg:</h2>
<input style="font-size: 20px;" type="date" id="start"
name="start"
value="<?php echo date("Y-m-d"); ?>">

<h2>Hpepounvia TéAoug:</h2>

<input style="font-size: 20px;" type="date" id="end" name="end"
value="<?php echo date("Y-m-d"); ?2>">

<br><br>

<h2>Enmidoyfy ZUykplLong</h2>

<input type="checkbox" id="temperature" name="selection[]"
value="temperature" checked>

<label for="temperature">O@egppokrpacia</label><br>

<input type="checkbox" id="humidity" name="selection[]"
value="humidity">

<label for="humidity">Yypacia</label><br>

<input type="checkbox" id="fan" name="selection[]"
value="£fan">

<label for="fan">EfaeplLopdg</label><br>

<input type="checkbox" id="fire" name="selection[]"
value="£fire">

<label for="fire">®wtL&</label><br>

<p><button class="button" type="submit" value="Submit"> YmoPoAf
</button> </p>

</form>
</article>

<!--Anutloupyla xpovodLaypdupatog—-—>

200



<!--IlpoocBAHkn PBLPBALOONKOY ——>
<script src="https://code.jquery.com/jquery-3.5.1.min.js"></script>
<script type="text/javascript"
src="https://www.gstatic.com/charts/loader.js"></script>

<script type="text/javascript">
<!--®b6ptwon tou API ONTLKOOO({NONG KAl TOU HAKETOU O LAYPHAUUATOC KL
pUBuLong Agltoupylag enav&dxAnong-->

google.charts.load('current', {

'packages': ['corechart'],

'mapsApiKey': "'

b

google.charts.setOnLoadCallback (comparativeChart) ;

function comparativeChart() { //H ouv&pinon KATAOKEUNG YVPAPHUATOQ
var data = new google.visualization.DataTable() ;
data.addColumn('string', 'Event');
<?php // S1AAec ToU mivora d£dopévev TOU YPAPAUATOC BACEL €I LAOYQV
foreach ($selected_measurements as Smeasurement) {
$input label = "";
switch (Smeasurement) {
case "temperature":

$input label = "®gpuoxkpacia ";
break;

case "humidity":

$input label = "Yypacia";
break;

case "fan'":

$input label = "EfaepLopdc";
break;

case "fire":

$input label = "®wTL1&";
break;

}

echo "data.addColumn ('number', 'S$input label');\n";

2>

data.addRows ([ // Tpoppéc tou mivaka 8£d0UEVOV TOU YVOAPHUATOQ
<?php while (Srow = mysqli fetch_ array(Sresult)) {

echo "['{$row['event']}', ";

foreach ($selected measurements as $measurement) {

"

echo "{$row[$measurement]}, ";
}
echo "],\n";

}o?>

1)

var options = { //Mopoeomoinon euedviong ypaehuatoqg

title: "',
hAxis: {title: "'},
vAxis: {title: ''},

}i
//Eue&v Lon Tou ypaenuatog uéoca oto otolxelo <div>
var chart = new
google.visualization.LineChart (document.getElementById('div chart')
)
chart.draw(data, options);
}
</script>
<article style="width:55%;">
<!--Mopopomnoinon meplox)c TPOPBOANC LOTOoYyPAPUPATOC——>
<div style='color:red; text-align: center;'><?php echo "<h3 >
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JUYVKPLTLKO ypdonua arnd " .date('d/m/Y',strtotime (Sstart)). " éwg "

date('d/m/Y',strtotime ($Send)) . "</h3>"; ?></div>
<div id="div_chart" style="width: 90%; height: 300px;"></div>
</article>

</main>

<nav id="nav">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a href="temperature.php">Temperature</a></1i>
<li><a href="humidity.php">Humidity</a></11i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1i>
<li><a href="flood.php">Flood </a></1li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety door</a></1li>
<li><a href="water_ tank.php">Water tank</a></1li>
</ul>
<h3>Google charts</h3>
<ul>
<li><a href="statisticsl.php">Statistiecs</a></1i>
<li><a href="gauge.php">Gauge</a></1i>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a href="monthly statisticsl.php">Monthly
Statisties</a></1i>
<li><a href="time_graphs.php">Time Graphs</a></1li>
<li><a href="histogramms.php">Histograms</a></1li>

<li><a href="alarms_ live.php">Alarms Live</a></li>
</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1i>
</ul>
<h3>Ajax I/0</h3>
<ul>
<li><a href="indexl.htm">Control Led and Relay</a></1li>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube'">
<p>
<span>2024 ¢&copy; </span><a href="#">NavenitothpLo
Melomovviicou</a> | <a href="#">Natpa</a>
</p>
</div>
</footer>

</body>
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</html>

2 alarms.php

<?php

include "connection.php"; // lpotUndéBeon n oUvdeon pe 1nv RAon
$start = date("Y-m-d"); //Apxlxomolinon petafAnItdv

$Send = date ("Y-m-d");

if (isset($ POST['start'])) { // MAYn nuepounviac apxng O LACTARATOQ

$start = $ POST['start'];
}
if (isset($ POST['end'l)) { // AAYn nuepopnviog apxHc SLACTAUXTOC
Send = $ POST['end'];
} //Epdtnua avéxtnong dedopévev B&ong, Ttou nivoaxa arduino2 data
ndve and 1o dpLd
$result = mysqli_query($Scon, " (SELECT event, fan, fire,
flood FROM data
WHERE (DATE (event)>='$start' AND DATE (event)<='$end') AND
(fan>0 OR fire>0 OR flood>0) ORDER BY event
ASC)"™);

S$SdataTable = array () ;

while (S$row = mysqli_ fetch assoc(Sresult)) {
S$fanSensorValue = (Srow["fan"] > 0) 2 1 : 0;
SfireSensorValue = ($Srow["fire"] < 0) 2 1 : 0;
SfloodSensorValue = (Srow["flood"] > 0) ?
Sevent = Srow["event"];
SdataTable[Sevent] = array(
"fan" => $fanSensorValue,
"fire" => S$fireSensorValue,
"flood" => $floodSensorValue
) ;

}

//%1tn ouvéxela, 1o S$dataArray YXENOLPomoLe({TALl VI TN CUUNDANPWON TOU
nivaxka 3edOoPEéVOV TOU YPXAPAUATOC
SdataArray = array () ;

SdataArray[] = array("Huépa", "Avepitorthpoc", "owtl&", "IAnuuvpa");
foreach ($dataTable as S$Sevent => $data) {
SfanSensorValue = isset($data["fan"]) ? S$data["fan'"]
0;
SfireSensorValue = isset($Sdata["fire"]) 2
Sdata["fire"™] : 0;
$floodSensorValue = isset($Sdatal["flood"]) ?
Sdata["flood"] : O;
SdataArray[] = array(Sevent, $fanSensorValue, $fireSensorValue,

$floodSensorValue) ;

}

?2>

<!DOCTYPE html>

<!-- Template by quackit.com -->
<html>

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-
8">

<title>Smart Greenhouse</title>
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<style type="text/css">

body {
margin: O;
padding: O;
font-family: Sans-Serif;
line-height: 1.5em;
background: #2C6566;

}

#header {
background: #1F3440;
color: white;
height: 100px;

}

#header hl {

margin: O;
padding-top: 15px;

}

main {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 100%;

}

#nav {
padding-bottom: 10010px;
margin-bottom: -10000px;
float: left;
width: 230px;
margin-left: -100%;
background: #25bdb0;

}

#footer {
clear: left;
width: 100%;
background: #B4ES8CF;
text-align: center;
padding: 4px O;

}

#wrapper {
overflow: hidden;

}

#content {
margin-left: 230px;
/* Same as 'nav' width */

}

.innertube {
margin: 15px;
/* Padding for content */
margin-top: 0;

}
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p {
color: #000000;

}

nav ul {
list-style-type: none;
margin: O;
padding: O;

}

nav ul a {
color: black;
text-decoration: none;
}
</style>
</head>

<body>
<header id="header">
<div class="innertube">
<hl>Smart Greenhouse</hl>
</div>
</header>
<div id="wrapper">
<main>
<div id="content">
<div class="content">
<meta http-equiv="refresh" content="86400" />
<br>
<center><strong>Historic Alarms</strong></center><br>
<p>
<center> <strong> Ztnv oceAida avtf o xpAotng pmopei va
OUYKpiVEL LOTOPLKA Sedopéva and ToUug ALOONTAPEG YLA OUYKEKRPLHEVT
Xpov Lkl nepiodo.</strong><br></center>
</p>

<article style="width:20%; padding-left: 12px;"><!--Ailaipeon
evoéTNINg o OUO meplOoXEg——>

<!--®6pua UOROANG NuepoOUNV IOV dLACTHPATOC——>

<form name="bar_chart" method="post" >

<h2>Hpepounvia Apxfg:<h2>

<input style="font-size: 20px;" type="date" id="start"
name="start" value="<?php echo date("Y-m-d"); ?2>" >
<h2>Hpepopnvia Téloug:<h2>

<input style="font-size: 20px;" type="date" id="end" name="end"
value="<?php echo date("Y-m-d"); ?2>" >
<p><button class="button" type="submit" value="Submit"> YmoPoAf
</button> </p>

</form>
</article>
<article style="width:55%;">

<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 (<?php echo
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json_encode (SdataArray) ?>);

var options = {
bars: 'vertical',
series: {

0: {

bar: {

groupWidth: '20'
}
}
}

};

var chart = new

google.charts.Bar (document.getElementById('Bar Stats'));
chart.draw(data, options);
}

</script>

<?php //Anuioupyla TiTAOU YyPAPAUATOC

echo "<h3 style='color:red; '>" ,"Alarm's Andé "

.date('d/m/Y',strtotime ($start)). " Ewc "
date('d/m/Y',strtotime (Send)) . "</h3>";
?>

<div id="Bar_Stats" style="width: 100%; height: 500%;"></div>
</article>
</main>

<nav id="nav">
<div class="innertube">
<h3>SMART GREENHOUSE</h3>
<ul>
<li><a href="index.html">Homepage</a></1li>

<h3>ThingSpeak</h3>
<ul>
<li><a href="temperature.php">Temperature</a></1i>
<li><a href="humidity.php">Humidity</a></11i>
<li><a href="fan.php">Fan</a></1i>
<li><a href="fire.php">Fire</a></1li>
<li><a href="flood.php">Flood </a></1li>
<li><a href="pump.php">Pump</a></1i>
<li><a href="safety door.php">Safety door</a></1li>
<li><a href="water_ tank.php">Water tank</a></1li>
</ul>
<h3>Google charts</h3>
<ul>
<li><a href="statisticsl.php">Statistiecs</a></1i>
<li><a href="gauge.php">Gauge</a></1li>
<li><a href="weekly statisticsl.php">Weekly
Statisties</a></1i>
<li><a href="monthly statisticsl.php">Monthly
Statisties</a></1i>
<li><a href="time graphs.php">Time Graphs</a></1li>
<li><a href="histogramms.php">Histograms</a></1i>
<li><a href="alarms_ live.php">Alarms Live</a></1li>

</ul>
<h3>Database</h3>
<ul>
<li><a href="display.php">Display</a></1li>
</ul>

<h3>Ajax I/0</h3>
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<ul>
<li><a href="indexl.htm">Control Led and Relay</a></li>
</ul>
</div>
</nav>

</div>

<footer id="footer">
<div class="innertube">
<p>
<span>2024 gcopy; </span><a href="#">NavenitotfipLo
Nedonmovvioou</a> | <a href="#">Natpa</a>
</p>
</div>
</footer>

</body>

</html>
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[Tapdptnua B: Kodwac Software YAomoinon Arduino
B.1 Arduino Mega

* B.1.1 Variables initilisation, Libraries

* B.1.1.2 Libraries
#include <SPI.h>
#include <Ethernet.h>
#include <SD.h>
#include <DS1302.h>
#include <dht.h>
#include "ThingSpeak.h"

* B.1.1.3 Relays initialisation
#define REQ BUF SZ 60

#define RELAY1 47

#define dht dpin Al

/**

* B.1.1.4 automatic watering initialisation
* Tevaplo autduaToU moT (opatocg
*/

int pump = 33;

int sensorPin2? A4 ;

int sensorPinl = A3;

int water value;

int sun Valuel = 0;

//B.1.1.5 SD web server initialization

File webFile;

char HTTP req[REQ BUF SZ] = {0};

char req index = 0;

EthernetServer serverl (80);

boolean LED state[4] = {0};

//B.1.1.6 Network variables initialization

int Wait between dumps = 0;

byte mac[] = { 0x90, O0xA2, O0xDA, 0x10, 0x40, Ox4F };
EthernetClient client;

IPAddress ip (192, 168, 1, 23);

IPAddress serv (192, 168, 1, 22);

unsigned long myChannelNumber = 2581223;

const char * myWriteAPIKey = "DMX2800VAOGYY6YD";
int period = 20000;

unsigned long time now = 0;

dht dht;

/**

//B.1.1.7 shades initialization
* JevAplo €AéyXou OKLACTIPOU
*/

int tiltSwitch = 32;

int shades;

int buzzer = 6;

int greenledl = 49;
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int redledl = 42;

/**

//B.1.1.8 fire and flood initialization

* Jevaplo avixyveuvuong oot L&C KoL TANUUUPAC
*/

int Grove Water Sensor = 28;

int FLAME = 22;
int ALARM = 27;
int flood = 48;

int fire = 46;

/**

//B.1.1.9 shutter and interior lighting initialization
* TevApLOo eAéyXoUu TmaVT{OoUPLOV KAL €00TIEPLKOU OWT LOUoU

*/
int led = 45;
int sensorPin = A2;

int sun Value 0;

int ledl = 44;

DS1302 «rtc(24,25,26);
Time t;

const int OnHour = 20;
const int OnMin = 30;
const int OffHour = 00;

const int OffMin = 06;

/**

//B.1.1.10 ventilation and air quality initialization

* Tevhplo gAéyXoUu efagplopoU Kol moldTNIAC oépPa
*/
int sensorValue;
int fanl = 0;
int pinButton = 2;
int stateLED = HIGH;
int stateButton;
int previous = LOW;
long time = 0;
long debounce = 200;
int fan = 5;
int AC = 29;

//B.1.2 initialize void setup
void setup ()
//B.1.2.1 Ethernet shied connection

pinMode (10, OUTPUT) ;
digitalWrite (10, HIGH) ;
Serial.begin (9600) ;
SD.begin (4) ;
Ethernet.init (10);

Serial.println("Initialize Ethernet with DHCP:");

if (Ethernet.begin(mac) == 0) {

Serial.println("Failed to configure Ethernet using DHCP");
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can'

//B.

if (Ethernet.hardwareStatus () == EthernetNoHardware) {
Serial.println ("Ethernet shield was not found. Sorry,
t run without hardware. :(");
while (true) delay(1);
}
if (Ethernet.linkStatus () == LinkOFF) {
Serial.println("Ethernet cable is not connected.");

Ethernet.begin (mac, ip,serv );
}
else {
Serial.print (" DHCP assigned IP ");
Serial.println (Ethernet.localIP());
}
Ethernet.begin (mac, ip);
serverl.begin () ;

delay (1000) ;
ThingSpeak.begin (client);

1.2.2 sensors

pinMode (30, OUTPUT) ;
pinMode (RELAY1, OUTPUT) ;
pinMode (pump, OUTPUT) ;

/**
* TeVAPLO €AEYXOU OKLACTPOU
*/
pinMode (buzzer, OUTPUT) ;
pinMode (greenledl, OUTPUT) ;
pinMode (redledl, OUTPUT) ;
pinMode (tiltSwitch, INPUT);

/**
* TevaplLo avixveuong oot L&C Kol TANUUUEAC
*/
Serial.println("Fire and Flood test");
pinMode (FLAME, INPUT) ;
pinMode (ALARM, OUTPUT) ;
pinMode (flood, OUTPUT) ;
pinMode (Grove Water Sensor, INPUT);
pinMode (fire, OUTPUT ) ;

/**
* FevAplo eAéyxou e€faeplopoU kKol moldTNToG Aépd
*/

pinMode (pinButton, INPUT) ;

pinMode (fan, OUTPUT) ;

Serial.println("Air Pollution Level\n\n");

pinMode (AC, OUTPUT) ;

Serial.println ("Humidity and temperature\n\n");

/**

* TevAplo eAéyxou mavi{oUpLOV KAL €00IEPLKOU OWXT LOUOU
*/

rtc.halt (false);
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rtc.writeProtect (false);
pinMode (led,OQUTPUT) ;
pinMode (ledl, OUTPUT) ;

}
//B.1.3 Arduino loop

void loop () {
db () ;

/**
* B.1.3.1 Automatic watering calculation function
* Jevaplo auTOHUNTOU TOT [OUNTOoCq

**/
int pump = digitalRead (pump) ;
water value = analogRead(sensorPinl);
sun_Valuel = analogRead(sensorPin2);

water value = map(water value,350,1023,120,0);
sun Valuel = map (sun Valuel,15,800,100,0);

if (sun _Valuel < 60 && (water value < 40 || water value < 80 ))

digitalWrite (pump, HIGH) ;
}
else {
digitalWrite (pump, LOW) ;

Serial.println(water value);
Serial.println(sun Valuel) ;

/**
* B.1.3.2 Shades calculation function
* TeVAPLO €AEYXOU OKLACTPOU

*/
shades = digitalRead (tiltSwitch);
if (shades == LOW) {
digitalWrite (buzzer, HIGH);
delay(100) ;
digitalWrite (buzzer, LOW);
delay(100) ;

digitalWrite (redledl, HIGH) ;
digitalWrite (greenledl, LOW) ;
Serial.println ("*shades open");

}

else {
digitalWrite (greenledl, HIGH);
digitalWrite (redledl, LOW) ;

digitalWrite (buzzer, LOW) ;
Serial.println ("shades closed");

/‘k*
* B.1.3.3 ventilation and air quality calculation function
TeVAPLO eAéYXOU €faeplOoPoU Kol moLOTNIAC oépa
*/
stateButton = digitalRead (pinButton) ;
sensorValue analogRead (0) ;
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int fan = digitalRead(fan);

if (sensorValue > 100) {
digitalWrite (fan, HIGH);

}

else {
digitalWrite (fan,LOW ) ;

}

Serial.print ("Air Pollution = ");

Serial.println (sensorValue, DEC);

if ((dht.temperature > 28 || dht.temperature > 24) ||
(dht.temperature < 15 || dht.temperature < 22)) {
digitalWrite (AC, HIGH);
}
else {
digitalWrite (AC,LOW ) ;

if (dht.temperature >= 21 && dht.temperature<=24) {

if (stateButton == HIGH && previous == LOW && millis() -
time > debounce) {
if (stateLED == HIGH) {

stateLED = LOW;
}
else {
stateLED = HIGH;
}

time = millis () ;

digitalWrite (AC, stateLED);
previous = stateButton;}

dht.readll (dht dpin);

Serial.print ("Current humidity = ");
Serial.print (dht.humidity);
Serial.print ("% ");

Serial.print ("Temperature = ");
Serial.print (dht.temperature) ;
Serial.println("C ");

/‘k‘k
* B.1.3.4 shutter and interior lighting calculation function

* Fevdaplo eAéyxou moavI{oUpLldOV KXl €00TEPLKOU QWTLOPOU
*/

t = rtc.getTime () ;

Serial.print (t.hour);

Serial.print (" hour(s), ");

Serial.print(t.min);

Serial.print (" minute(s)");

Serial.println ("™ ");

sun_Value = analogRead (sensorPin);
sun Value = map (sun Value,100,800,100,0);
if (sun Value < 50) {
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digitalWrite (led, HIGH);

Serial.println ("LIGHT ON") ;

if (t.hour == OnHour && t.min == OnMin) {
digitalWrite (ledl, HIGH);
Serial.println ("pantzouri kleisto");

}
else if (sun Value > 40) {
digitalWrite (led, LOW) ;
Serial.println ("LIGHT OFF");
if (t.hour == OffHour && t.min == OffMin) {
digitalWrite (ledl, LOW)
Serial.println ("pantzouri anoixto");

/**

* B.1.3.5 fire and flood calculation function

* Tevdplo avixveuonc eI LAC Kol TANUUUTEAC

*/

int flood = digitalRead(Grove Water Sensor);

int fire = digitalRead(FLAME) ;

if (flood == HIGH && fire == LOW) {
digitalWrite (ALARM, HIGH) ;
digitalWrite (fire, HIGH) ;
digitalWrite (flood, HIGH) ;
Serial.println("Flood fire !"M);

}

else if (digitalRead(Grove Water Sensor) == HIGH) {
digitalWrite (ALARM, HIGH) ;
delay (200) ;
digitalWrite (ALARM, LOW) ;
delay (200) ;
Serial.println("Flood!");
digitalWrite (flood, HIGH) ;

}

else if (fire == LOW) {
Serial.println("Fire! Fire!"™);
digitalWrite (ALARM, HIGH)
delay (50) ;
digitalWrite (ALARM, LOW) ;
delay (50) ;
digitalWrite (fire, HIGH);

}

else ({
digitalWrite (ALARM, LOW) ;
digitalWrite (flood, LOW) ;
Serial.println ("Peace");
Serial.println("Not Flood");
digitalWrite (fire, LOW);

}

* B.1.3.6 thingspeak calculation function

if (millis() > (time_now + period)) {
dht.readll (dht dpin);
float temp = dht.temperature;
float hum = dht.humidity;
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ThingSpeak.setField (1, temp);
ThingSpeak.setField (2, hum);
ThingSpeak.setField (3, fan );
ThingSpeak.setField (4, !fire );
ThingSpeak.setField (5, flood );
ThingSpeak.setField (6, pump )

I

int x =ThingSpeak.writeFields (myChannelNumber, myWriteAPIKey) ;
if (x == 200) {
Serial.println ("Channel update successful.");
}
else({
Serial.println("Problem updating channel. HTTP error code " +
String(x));
}
time now = millis();

}
* B.1.3.7 Arduino communication with website
EthernetClient client = serverl.available(); // try to get client

if (client) { // got client?
boolean currentLinelIsBlank = true;

while (client.connected()) {
if (client.available()) { // client data available to
read
char ¢ = client.read(); // read 1 byte (character)

from client
// limit the size of the stored received HTTP
request
// buffer first part of HTITP request in HTTP req
array (string)
// leave last element in array as 0 to null
terminate string (REQ BUF S7Z - 1)
if (reg index < (REQ BUF SZ - 1)) {
HTTP req[reqg index] = c; // save HTTP
request character
req index++;
}

// last line of client request is blank and ends

with \n
// respond to client only after last line received
if (¢ == '\n' && currentLineIsBlank) ({
// send a standard http response header
client.println ("HTTP/1.1 200 OK");
// remainder of header follows below, depending
on if

// web page or XML page is requested

// Ajax request - send XML file

if (StrContains (HTTP req, "ajax inputs")) {
// send rest of HTTP header
client.println ("Content-Type: text/xml");
client.println("Connection: keep-alive");
client.println();
SetLEDs () ;
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// send XML file containing input states
XML response (client);
}
else { // web page request
// send rest of HTTP header
client.println("Content-Type: text/html");
client.println ("Connection: keep-alive");
client.println();
// send web page
webFile = SD.open ("indexl.htm") ; //
open web page file
if (webFile) {
while (webFile.available()) {
client.write (webFile.read()); //
send web page to client

}

webFile.close();

}

// display received HTTP request on serial port
Serial.print (HTTP req);
// reset buffer index and all buffer elements

to 0
req index = 0;
StrClear (HTTP req, REQ BUF S57);
break;
}
// every line of text received from the client ends
with \r\n
if (¢ == '"\n'") {
// last character on line of received text
// starting new line with next character read
currentLineIsBlank = true;
}
else if (c !'= "\r'") {
// a text character was received from client
currentLinelIsBlank = false;
}
} // end if (client.available())
} // end while (client.connected())
delay (1) ; // give the web browser time to receive the
data

client.stop(); // close the connection
} // end if (client)

* B.1.3.8 Arduino communication with database

void db () {
float temp = dht.temperature;
float hum = dht.humidity;
int fan =digitalRead (fan);
int flood=digitalRead (Grove Water Sensor);
int fire = digitalRead(FLAME);// read flame sensor
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int shades = digitalRead (tiltSwitch) ;
int pump =digitalRead (pump) ;

Wait between dumps++;
if (Wait between dumps >=10)
{
if (client.connect (serv, 80)) { //Connecting at the IP address and
port we saved before
Serial.println ("connected") ;
client.print ("GET /greenhouse/data.php?"); //Connecting and Sending
values to database

client.print ("temperature=");
client.print (temp) ;
client.print ("&&humidity=");
client.print (hum) ;

client.print ("&&fan=");
client.print( !fan );
client.print ("&&fire=");

client.print ("&&flood=");
client.print( flood );
client.print ("&&pump=") ;
client.print (pump) ;
client.print ("&&shades=") ;
client.print ( !shades );
Wait between dumps = 0;

(
(
(
(
(
(
(
client.print( !fire );
(
(
(
(
(
(

client.println( " HTTP/1.1");
client.print( "Host: " );

client.println
client.println
client.println
client.println

serv) ;

"Connection: close" );
) ;
) ;

—~ o~~~

client.stop(); //Closing the connection

}

else {

// if you didn't get a connection to the server:
Serial.println("connection failed");

}

* B.1.3.9 Arduino send the XML file with analog values, switch
status
// and LED status
void XML response (EthernetClient cl)
{

int analog val; // stores value read from analog
inputs

int count; // used by 'for' loops

int sw_arr([] = {2, 3, 5}; // pins interfaced to switches

cl.print ("<?xml version = \"1.0\" 2>");
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cl.print ("<inputs>");
// read analog inputs
for (count = 0; count <= 4; count++) { // A0 to A4
analog val = analogRead(count) ;
cl.print ("<analog>");
cl.print (analog val);
cl.println("</analog>");
}

// read switches

for (count = 0; count < 3; count++) {
cl.print ("<switch>");
if (digitalRead(sw _arr[count])) {

cl.print ("ON") ;
}
else {
cl.print ("OFF") ;
}
cl.println("</switch>");
}
// checkbox LED states
// LED1
cl.print ("<LED>") ;
if (LED state[0]) {
cl.print ("checked");
}
else {
cl.print ("unchecked") ;
}
cl.println ("</LED>") ;
// LED2
cl.print ("<LED>") ;
if (LED state[1l]) {
cl.print ("checked") ;
}
else {
cl.print ("unchecked") ;
}
cl.println ("</LED>") ;
// button LED states
// LED3
cl.print ("<LED>") ;
if (LED state[2]) {
cl.print ("on") ;
}
else ({
cl.print ("off");
}
cl.println ("</LED>") ;
// LED4
cl.print ("<LED>") ;
if (LED state[3]) {
cl.print ("on");
}
else {
cl.print ("off");
}
cl.println ("</LED>") ;
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cl.print ("</inputs>") ;

// sets every element of str to 0 (clears array)
void StrClear (char *str, char length)

{
for (int i = 0; i < length; i++) {

str[i] 0;

// searches for the string sfind in the string str
// returns 1 if string found
// returns 0 if string not found
char StrContains (char *str, char *sfind)
{
char found = 0;
char index = 0;
char len;

len = strlen(str);

if (strlen(sfind) > len) {
return O;

}

while (index < len) {

if (str[index] == sfind[found]) {
found++;
if (strlen(sfind) == found) {

return 1;

}
else {

found = 0;
}

index++;

return O0;

// checks if received HTTP request is

switching on/off LEDs
// also saves the state of the LEDs
void SetLEDs (void)
{
// LED 1 (pin 6)
if (StrContains (HTTP req, "LED1=1")) {
LED state[0] = 1; // save LED state
digitalWrite (30, HIGH)
}
else if (StrContains (HTTP req, "LED1=0")) {
LED_state([0] = 0; // save LED state
digitalWrite (30, LOW) ;
}
// LED 2 (pin 7)

218



if (strContains (HTTP req, "LED2=1")) {
LED state[l] = 1; // save LED state
digitalWrite (47, HIGH);

}

else if (StrContains (HTTP req, "LED2=0")) {
LED state[l] = 0; // save LED state
digitalWrite (47, LOW) ;

}

// LED 3 (pin 8)

if (strContains (HTTP req, "LED3=1")) {
LED state[2] = 1; // save LED state
digitalWrite (30,HIGH) ;;

}

else if (StrContains (HTTP req, "LED3=0")) {
LED_state[2] = 0; // save LED state
digitalWrite (30, LOW) ;

}

// LED 4 (pin 9)

if (strContains (HTTP req, "LED4=1")) {
LED_state[3] = 1; // save LED state
digitalWrite (47, HIGH);

}

else if (StrContains (HTTP req, "LED4=0")) {
LED state[3] = 0; // save LED state
digitalWrite (47, LOW) ;

B.2 Arduino Uno -Xegvapro Ac@arerag EEotepuig Ioptag

* B.2.1.1 Libraries
#include <SPI.h>
#include <Ethernet.h>
#include "ThingSpeak.h"
#include <IRremote.h>

#define ctsPin 9
//B.2.1.2 Network variables initialization
byte mac[] = { 0xBO, O0xAC, 0xD2, 0x2A, 0xD7, 0x91 };

byte ip[] = {192, 168, 1, 24 };
byte serv[] = {192, 168, 1, 22};
EthernetClient client;

int Wait between dumps = 0;

unsigned long myChannelNumber = 2581223;

const char * myWriteAPIKey = "DMX2800VAOGYY6YD";
//byte mac[] = { 0x90, OxA2, O0xDA, 0x10, 0x40, Ox4F };
int periodl = 15000;

unsigned long time nowl = 0;

//B.2.1.3 wvariables initialization
int ledl = 6;
int sensor = 2;

int state = LOW;
int val = 0;
int flagl = 0;
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int flag = 0;
int counter = 0;
int led2 =
int led3 =
int period = 10000;
unsigned long time now = 0;

7;
8;

int led = 5;
int a = 0;
int b = 0;
int ¢ = 0;

const int buttonPin = 4;
int buttonState = 0;
int RECV_PIN = 3;

IRrecv irrecv (RECV_PIN);
decode results results;
//B.2.1.4 void setup initialization
void setup () {
Ethernet.init (10);

Serial.println("Initialize Ethernet with DHCP:");
if (Ethernet.begin(mac) == 0) {
Serial.println("Failed to configure Ethernet using DHCP");

if (Ethernet.hardwareStatus () == EthernetNoHardware) {
Serial.println ("Ethernet shield was not found. Sorry,
can't run without hardware. :(");
while (true) delay(1l);
}
if (Ethernet.linkStatus () == LinkOFF) {
Serial.println("Ethernet cable is not connected.");

Ethernet.begin (mac, ip,serv );

}

else {
Serial.print (" DHCP assigned IP ");
Serial.println (Ethernet.localIP());

delay (1000) ;

ThingSpeak.begin (client);

Ethernet.begin (mac, ip);

//B.2.1.5 ports initialization
pinMode (1ledl, OUTPUT) ;
pinMode (sensor, INPUT) ;
pinMode (led2, OUTPUT) ;
pinMode (1ed3, OUTPUT) ;
pinMode (ctsPin, INPUT) ;
pinMode (led, OUTPUT) ;

~ e~~~ o~ —~

Serial.begin (9600) ;
irrecv.enableIRIn () ;
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}

//B.2.1.6 arduino loop initialization

void loop () {
db () ;
if (irrecv.decode (&results)) {

Serial.println(results.value, HEX);
translateIR();
for (int z = 0; z < 2; z++) {

irrecv.resume(); // receive the next value

}
//B.2.1.7 safety door calculation function

buttonState = digitalRead(buttonPin);
if (buttonState == HIGH) {
if (millis() > (time now + period)) {
if (flag + flagl == 2)
digitalWrite (led3, HIGH);
else digitalWrite (led3, LOW);
counter = 0;

Serial.println("--————-""""-""--——- ")

time now = millis();
a=0; b=0; ¢c=0;
flagl = 0;

digitalWrite (led, LOW);
}

else {
if (digitalRead(ctsPin) == HIGH) counter = counter+1l;

if (counter < 5 && counter > 1) {
digitalWrite (led2, HIGH);

flag = 1;
}
else {

flag = 0;

digitalWrite (led2, LOW);
}

if (a + b + c == 3) {
digitalWrite (led, HIGH);
flagl = 1;

Serial.println (counter);

val = digitalRead (sensor) ;

if (val == HIGH) {
digitalWrite (ledl, HIGH);
delay(100) ;
if (state == LOW) {

Serial.println ("Motion detected!");
state = HIGH;

else {
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digitalWrite (ledl, LOW);
delay (200) ;

if (state == HIGH) {
Serial.println("Motion stopped!"™);
state = LOW;

if (millis() > (time _nowl + periodl)) {
ThingSpeak.setField (7, digitalRead(buttonPin));
int x = ThingSpeak.writeFields (myChannelNumber,
myWriteAPIKey) ;

if(x == 200) {
Serial.println ("Channel update successful.");
}
else {
Serial.println("Problem updating channel. HTTP error
code " + String(x));
}

time nowl = millis();

void db() {
Wait between dumps++;

if (Wait between dumps >= 10) {

if (client.connect (serv, 80)) {
Serial.println ("connected");
client.print ("GET /greenhouse/data.php?");
client.print ("safety door=");
client.println(digitalRead (buttonPin)) ;
client.stop();

}

else {
Serial.println("connection failed");

}

//B.2.1.8 IR translate calculation function

void translateIR() {
switch(results.value) {
case OxFFA25D:
a=1;
break;
case 0xFF629D:
b=1;
break;
case OxFFE21D:
c=1;
break;
default:
Serial.println ("OTHER") ;
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delay (200) ;

B.3 Arduino Uno-Water tank

* B.3.1.1 Libraries

#include <SPI.h> //ethernet

#include <Ethernet.h>

//B.3.1.2 Network variables initialization

byte mac[] = { 0x90, 0xA2, OxDA, 0x10, 0x40, Ox4F };

byte ip[] = {192, 168, 1, 15 }; //Enter the IP of ethernet shield
byte serv[] = {192, 168, 1, 16} ; //Enter the IPv4 address
EthernetClient client;

int Wait between dumps = 0;

#include "ThingSpeak.h" //thingsepak
unsigned long myChannelNumber = 2581223;

const char * myWriteAPIKey = "DMX2800VAOGYY6YD'";

//byte mac[] = { 0x90, 0xA2, OxDA, 0x10, O0x40, Ox4F };

int periodl = 15000;

unsigned long time nowl = 0;

#include <OneWire.h>

#include <DallasTemperature.h>

// Libraries for the LCD Display and I2C

#include <Wire.h>

#include <LiquidCrystal I2C.h>

// Data wire is conntec to the Arduino digital pin 4
#define ONE _WIRE BUS 4

//B.3.1.3 wvariables initialization

#define INCREASE BUTTON PIN 5
#define DECREASE BUTTON PIN 6
// Setup a oneWire instance to communicate with any OneWire devices
OneWire oneWire (ONE WIRE BUS) ;

// Pass our oneWire reference to Dallas Temperature sensor
DallasTemperature sensors(&oneWire) ;

// Setup LCD display

LiguidCrystal I2C lcd(0x27, 20, 4);

int sensorPin = AQ;
float volt;

float ntu;
const int RelayPin = 8;
int water tank = 0;// value of water tank status to send to the

website via ThingSpeak

// Selection of vegetable, using one button to increase the choice
variable and another to decrease

int selection = 0y
// User must change this to begin watering process
int watering command = 0;
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// define the Xbee sensor variables for frame
unsigned int analogMSBl = 0;

unsigned int analogLSBl = 0;

unsigned int LDR = 0;

//B.3.1.4 void setup initialization

void setup()

{

Ethernet.init (10); // Most Arduino Ethernet hardware
//thingspeak
//Serial.begin(115200); //Initialize serial

// start the Ethernet connection:
Serial.println("Initialize Ethernet with DHCP:");
if (Ethernet.begin(mac) == 0) {
Serial.println("Failed to configure Ethernet using DHCP");
// Check for Ethernet hardware present
if (Ethernet.hardwareStatus() == EthernetNoHardware) {
Serial.println("Ethernet shield was not found. Sorry, can't
run without hardware. :(");
while (true) {
delay(l); // do nothing, no point running without Ethernet
hardware

}
}
if (Ethernet.linkStatus() == LinkOFF) {
Serial.println("Ethernet cable is not connected.");
}

// try to congifure using IP address instead of DHCP:
Ethernet.begin(mac, ip,serv );

} else {
Serial.print (" DHCP assigned IP ");
Serial.println(Ethernet.localIP());
}

// give the Ethernet shield a second to initialize:
delay (1000) ;

ThingSpeak.begin(client); // Initialize ThingSpeak

Ethernet.begin(mac, ip):; //ethernet

// Start serial communication for debugging purposes
Serial.begin(9600) ;
// Start up the library
sensors.begin() ;
//B.3.1.5 lcd initializstion
led.init () ;
lcd.clear();
lcd.backlight() ;
//B.3.1.6 ports initialization
pinMode (RelayPin, OUTPUT) ;

pinMode (INCREASE BUTTON_ PIN, INPUT) ;
pinMode (DECREASE BUTTON_ PIN, INPUT) ;
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//B.3.1.7 arduino loop initialization

void loop()
{

//db () ;

Read RemoteXbee Loop();

// Call sensors.requestTemperatures () to issue a global
temperature and Requests to all devices on the bus
sensors.getTempCByIndex (0)

sensors.requestTemperatures () ;

Serial.print("Celsius temperature: ");

// Why "byIndex"? You can have more than one IC on the same bus.
0 refers to the first IC on the wire

Serial.print(sensors.getTempCByIndex (0)) ;

Serial.print(" - Fahrenheit temperature: ");
Serial.println(sensors.getTempCByIndex (0)) ;
delay (1000) ;

Serial.print ("NTU: ");
Serial.println(ntu) ;
Serial.print("light value: ");
Serial.println (LDR) ;

[/ —mmmmm e Water turbidity --—-————————=-=-——-———-

// We take 800 readings from the sensor and take the average
value to counter the sensor's noise.

//B.3.1.8 tank water quality calculation function

volt = 03
for(int i=0; i<800; i++)
{
volt += ((float)analogRead (sensorPin)/1023)*5;
}
volt volt/800;
volt = round to dp(volt,?);
if (volt < 2.95){

ntu = 3000;
}else({
ntu = =-1120.4*square(volt)+5742.3*volt-4353.8;

}

// Water pump
enum vegetable {

tomato = 1,
cucumber = 2,
lettuce = 3

};

int increase button state = digitalRead(INCREASE BUTTON_PIN) ;
if (increase button state == 1 && selection <= 2) // selection <=
length (vegetable)
selection += 1;

int decrease button state = digitalRead(DECREASE BUTTON_PIN) ;
if (decrease button state == 1 && selection > 0)
selection -= 1;

int watering command=l;
if (watering command == 1) {
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if (selection == 1) { // tomato
if (LDR > 60 ||Intu > 2500 || sensors.getTempCByIndex(0) < 21
|| sensors.getTempCByIndex(0) > 27) {
digitalWrite(RelayPin, LOW); // The water pump stops
Serial.println("Watering tomatoes aborted due to out of
limits temperature or turbidity. Please check the water inside the
tank.");
}
else {
digitalWrite (RelayPin, HIGH); // The water pump starts
watering the tomatoes

}
}
else if (selection == 2) { // cucumber
if (LDR > 60 ||ntu > 2500 || sensors.getTempCByIndex(0) < 15

|| sensors.getTempCByIndex (0) > 29) {
digitalWrite (RelayPin, LOW); // The water pump stops
Serial.println("Watering of cucumbers aborted due to out
of limits temperature or turbidity. Please check the water inside
the tank.");
}
else {
digitalWrite(RelayPin, HIGH); // The water pump starts
watering the cucumbers

}
}
else if (selection == 3) { // lettuce
if (LDR > 60 ||Intu > 2500 || sensors.getTempCByIndex(0) < 10

|| sensors.getTempCByIndex(0) > 20) {
digitalWrite(RelayPin, LOW); // The water pump stops
Serial.println("Watering of lettuce aborted due to out of
limits temperature or turbidity. Please check the water inside the
tank.");
}
else {
digitalWrite(RelayPin, HIGH); // The water pump starts
watering the lettuce
}
}
else {
Serial.println("Watering process is inactive');
digitalWrite (RelayPin, LOW) ;
}

}
//B.3.1.9 lcd calculation function

//value indication on the display
lcd.clear() ;

lcd.setCursor (0, 0);

lcd.print ("selected vegetable:");
lcd.print (selection) ;

lcd.setCursor (0, 1);
lcd.print ("degC:");
lcd.print (sensors.getTempCByIndex (0)) ;

lcd.setCursor (0, 2);
led.print ("NTU: ") ;
lcd.print(ntu) ;
delay (10);
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lcd.setCursor (0, 3):;
led.print("light value:");
lcd.print (LDR) ;

//thingspeak
if(millis() > (time nowl + periodl)) {

ThingSpeak.setField(8,water tank );

int x =ThingSpeak.writeFields (myChannelNumber, myWriteAPIKey) ;
if(x == 200){
Serial.println("Channel update successful.");
}
else(
Serial.println("Problem updating channel. HTTP error code " +
String(x));
}
time nowl = millis();

}

}

void db() {
int water tank = digitalRead(water tank);
Wait between dumps++;
if (Wait between dumps >= 10){
//ethernet
if (client.connect(serv, 80)) { //Connecting at the IP address and
port we saved before
Serial.println("connected™);
client.print ("GET /greenhouse/data.php?"); //Connecting and Sending
values to database

client.print("&&water tank=");
client.print( water tank );

client.stop(); //Closing the connection

}

else {

// if you didn't get a connection to the server:
Serial.println("connection failed");

}

}

}
//B.3.1.10 xbee loop initialization

void Read RemoteXbee Loop() {

// check if the frame has at least 22 bits
if (Serial.available() >= 21) {

// check if it has start byte 7E

if (Serial.read() == 0x7E) {

// Rejection of the first 19 bytes

for (int 1 = 1; i < 19; 1i++) {

byte discardbyte = Serial.read();
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}
//the First byte is the value of the LDR

// Read the most significant bit of the analog data

analogMSB1l = Serial.read(); // Read the first analog byte data

analogLSB1l = Serial.read(); // Read the second byte
//mathematical operation to create 2 bits of LSB and MSB in one
byte

LDR analogLSBl + (analogMSBl1 * 250);
LDR = map(LDR, 0O, 1030, 0, 100);

—~

float round to dp( float in value, int decimal place )

{
float multiplier = powf( 10.0f, decimal place );
in value = roundf( in value * multiplier ) / multiplier;
return in value;

}
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