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IMegiAndm

Yny moapolou tTuytaxt| epyacio ye Yéua "Metewpohoynog Mtodude ye tny yeron
WiFi-LoRa xat Arduino’ ©a avahudel 6An 1 Saduixacion xan tar frpoto Tou
YENOUWOTOLAUNXOY YIo TNV XUTAUGKELY| KoL TOV TEOYQUUUATIONO TOU GUCTAUATOS AuUTOD.

AéEeic Khedud:
e Arduino,
e LoRa, LoRaWAN,
e The Things Network,
e github,
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e ThingSpeak,
e ESP8266
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1 Ewaywyn

O Avayvootng autol tou eyypdpou Yo TeENEL Vo Exel BACIUES YVOOELS
TROYEAUUUATIOUOY, NAEXTEOVIXGDY XUXAWUATOV XL ONUSTWY.

O mnyéc mou yenowwonouinxay yio TNy dnuovpyio auThC TS epyasiag anoteholy
AVELC TEY VLA €Y YEOUPO HATACHEVACTOV (datasheet), twv woTooehiBWY TOUC XAddC
X0l TNYES YO TNV YAOOGH TROYQEUUUATIONOU TOU XURItS TEOYEUUUATOS XAl TGV
ONULOUEYOY ToV BIBAoINXGY Tou yenoylomolinxay 6Tov xUpltg TEOYEUUMUL.



2 O Poélocg evoc petewporoyixol ctaduol.

Ov Metewporoywol otaduol etvar cuvdng enlysio xTrhpta 1 autopatioyol, 6 TOAAY
onuetor oty EAAEBo adhd xan 6Tov x60u0 T omola etval EEOTAIOUEVA UE UETENTIXG
OEYAVOL XOlL AVOAUTESC OTIOU 1) BOVAELS TOUG VAL 1) GUAAOYT X0 OVEAUGT) XALOIXWY
OEDOUEVLY OTWS:

e Ocpuoxpaocio

o ToybtnTo avéuou

o Awchduvon avéuou
o Typooia

o Atpoocgapiny| llicon
o Hhogdvew

e Bpoydmtwon

¢ Xiovomtwon

® M.0...

To omola etvan yepind, xuplwe Paocixd dedouéva ToU XATAUETES Evag oTaIUOS, PUOLXS
1 AMota 1o dedopévwy tou mavog unopel vo ueTprioel xdmotog efval dpxeTd UEYIAT.

2.1 Xpnomn Twv ScOOUEVLYV

O AéyoL mou PeTpdue owtd Tor SdoPEVAL Efvar BLOTL OTNY XAV NUEELVOTNTAL oG
Baocloyoote oe autd. AT TOV OO ATAO AOYO OTWS TNV UETOPOEE UAS XAk TO VTUGLIO
HOG, UEYEL xou TNV amoguyY| xatacTteopwy. Mepuol Aoyol elvar and autoig elvou:
Méaoo petapopdic(autoxivita, Aewpopeia,aepooxdpn,miota), Ipwtoyevic
Topéoc(yewpyio, xTnvotpopia, XAT.), Bropnyovic, xataoxevy|, topaywyr NhexTeXoy
EEVUATOC, X.O..

To moo onuavtind Quod etvar 1) TEOY VWO UXEULWY XUUEXDY PULVOUEVGDY XAl
(PUOLXDY AATACTEOPWY, YLt TNV AAPN YE€Tpwy xan TNV amouyy| anwAclog (whg xaL Thy
ATWAELX TEPLOUGTAS, TV OTOWY To ATOTEAEGUATO TURAUTNPOVUE CUY VAL



3 Ocpuoxpocia

To dpyavo yio TV Y€tenomn tng Ocpuoxpaciog elvon T0 OepuoueTEo elte avaroyxo
elte Yngproxd, xou petpdron ot Baduoie xehaiov (0C), Baduoive Papevait (F) xau
Boduove xENBv (K).

Yyfuor 1t avohoyixd YepUOUETEO OVOTVEDUATOG

[4]

Iy 2: dnpraxd Yeppodpetpo



3.1 Meérpnon Ocppoxpaciog

O Teoémog mou Ya petpricouue TNy Vepuoxpaocta etvar e Pngroxd aodntripo tonou IC
(OroxAnpouévou Kuxhouatog) to onolo nepléyel uéoo 6o maxéto To GToLyelo g
uetenong Veppoxpaciog xadg xon xataywentés dnhadh wxpéc VEoelc uvAung oTig
omoleg Unopolue Vo VEGOUUE TWES ToU UTopoVY Vo UETUBHAOUY TURUUETEOUS XOT TNV
EXTENEOT) TNG UETENONG OTWS TN BLAXELTIXY) XAVOTNTA TOU, TNV ATOXQELOT TOU X.O.
Puoind cuvdedepévo e to IC ebvon xou éva dedtepo to omolo elvon umedYuvo yio Ty

ETUXOVGWVIN UE TOV UXPOEAAEYXTY| CUUPOVOL UE TO TEWTOXOAAO TIOL TOU Y ENCULOTIOLY
n.y (I12C,SPI,UART)x.o.

3.2 Awintipia Ocpupoxpaciog

O TpodToC TOL YenoyoTolluE BeV eival xat 0 Lovados. ‘Alha cncInTrela TOU
YETOUOTOLOUVTOL OE TTOAAEG Xl OLAPORES EPUQUOYES EVOL TEQUANTITLXSL:

o To Yeppolelyn o onola BaciCoton oto gawvouevo Seebeck 1o onolo pag e&nyet
OTL 6Tay €y oule Blapopd Yepuoxpaciog YETAED BU0 oNUElnY EVOC NAeXTEIX
AYWOYYOU LALXOU, TOROUGIALETOL NAEXTEERYETIXY| DUVAUT METAEY TOUC TNV omola
UTOPOUUE Vo UETEYOOUUE.

o To Yeppopctpa avtiotaong to onola mapovotdlouy UeTafolt| Tng avtioTaong
Toug avdhoya Ue TNV Yeppoxpacion xar cOU@@vY P T avtioTaong Tou
Topouotdlouy xou TuTr) Ty Tou Yepuxol cuvteheoTs| toug 00C mou pog
dlvovtan amd mivaxeg pmopolue va utohoyicouue Ty oxe3y| Yepuoxpaotia.

o To Vepuiotop To omola elvon didpopa (o ULy wY®Y To omtola Tapoustdlouvy un
Yoo uETOBoA) Tne avtioTaong Toug xou umopel va elvon 500 TUTWY aEVNTIXAG
ueTaBohrg (NTC), dnhadh ttddon e avtiotaong Ue TV &vodo tne Yepuoxpasiog
xou Yetnhic YetaBorric (PTC), dvodog tne avtiotaone pe Ty &vodo tng
Yepuoxpaotoc.



4  Axpoocgoupixn Ilieon

H Atpoogapixr tieon pueted ty nocotnta TV wopiny tou aépa mou Peioxovial ot
X3AmoL0 VPOUETEO, AVIAOYOL UE TOV TEOTO XAl TO ORYAVO UETENONS OF YLAOGTA
udpopyUeou (mmHg), atpdogupec (atm), péBdor (bar) xou Pascal(Pa) xodéc xou
unodloupéoelg Toug millibar(mb), hectopascal(hPa).

Mepuxd and o 6pyovor autd ebvou:

Yyfuo 3: Avahoywd Bapduetpo

Syfua 4: gneloxde avodntipos nieong
[L1)



4.1 Meérpnon Azpoogonpixng Ilicong

‘Onwe xou otov awointripa Vepuoxpactag ETol xou €06 0 acUnTrpag Tieong elvar ToTou
IC (Ohoxhnpouévou xuxhouatoc) o onolog Aettoupyel pe tapduolo tpdmo Yétovtog
TIC XATIAANAES TWES GTOUG XUTOYWPENTES TOU TUPUUETPOTOLOVUE TO TEOYQEUUUN TOU Xl
oAAGLOUUE BLAPOPES TUPAUUETEOUS OTIWS BLOXELTIXT xavdTNTa, amdxeton x.A.t. O
TEOTOG EMXOVWVIAG UE ToV aucUNTAea TpaypatoTole(te uéow evag IC emxovwviag to
omofo xadopilel xou to mpwTdx0Aho emxovwviog (12C,SPI,UART).

4.2 Awdntieia Ilicong

‘Oco agopd ta oucInTrplar TEoNS To TEQIOCOTEPA TEAYUATOTOLOUY TAUPOUOLES
Aertouvpyiee, ‘Evac and touc ueyohlTEROUS XATAUOXEVAOTES TETOOU EIBOUC Ao ONTHEWY
etvou 1 Bosch ot omofa xataoxeudler pior oetpd arodntipny [7] BMP.

e O BMP280 elvon évag auointipag andhutng Papouctohc TEoTS O
OYEBUOPEVOC VIO XIVITEC EQUPUOYES BLOTL Efvon EEAUPETIXG CUUTAYTIC UXEOV
OLUOTAOEWY XAl YOUUNANG HATAVIAWONG XAVOVTUS TOV WOAVIXO Yol YE1ON UE
OUOXEVEG [E UToTopleg.

o O BMP384 civon oyediaouevog ue plor ueyahitepn omr Toxtwuévn ue eva eldoug
€N 10 omolo ToV XaTAOTEL avIEXTIXG GTO VERO o dAAAL EIB0UC Y ixd XEVOVTag
TOV LOOVLXO YL EQUPUOYES O QUTOUATIOUOUS, BLOUNYAVIXES EYXATAOTACELS,
(POPETEC XL (POPNTEG CUOXEVEC.

e O BMP390 eivon aucintipag younrod YoplBou xan youniic xotovdiwong 24bit
o omolog etvon xatdhAnhog o€ eQapuoYES xauToypaphc LPOUETEXHS Dlapopdc,
(POPETEC CUOXEVES, XVNTY TNAEQmVA xou drones.

TP A T TPoAVapEEOUEVa dorTidevTon xou dUo véu o o BMP580 xou BMP581 o
580 o omolog mapéyel ToAD UPNAT axpifBeia xar o 581 o omolog eivon €vag avavewuévog
o INTARAC TOU GUVOLALEL OAEC TIC TEOUVUPEPOUEVES EQPUQUOYES.

10



5 Yrypacia

To bpyava To omolar pETEAUE TNV LYEASIA TNG ATUOCPUEAS AEYOVTUL UYPOUETEO XAl TO
uéyedoc 10 0Tolo XATHUUETEOVY EVAL TO TOCOGTO LYEACIUC(VEROU GE LOpPY| LORUTUOY)
avd xUPB6 agpa dSNhadh 1 avakoyio aépa-uypactoc.

5.1 Torot Yypouetpwy

Trdpyouv ToAES TeEy VIS YETENoNG TNE Lypaolag Tapaxdte Yo avapepdoly Uepinéc
amod TNg oUYYEoveS pedodouc.

o ITuxvwtixd: To [10] tuxvetind vypdueTEa OTIWE AVaPEREL XaL O TITAOC,
amotehoUVTOL amd Eva GUUTAYT| o€ YEyedog TuxvwTY o omolog elvou
XATUAOHEVACPUEVOS ot BUO NAETEOOLL UE EVal AETTO TOAVUERES QLAY ETOL
aAAElovTog TNV LYpasia GTOV 0Epa 1) YWENTIXOTNTO TOU TUXVWTY UETUBAAETE.

o Avtiotaone: [12] Ta vypduetpa avtioTaong eivor XATUOXEVACUEVOL OO OPYOVIX.
MUY YL VALK, 0 oto cuynhouévog TOTog eVvog UYEOUETEOU avTioTaoNg
xataoxevdletan and éva petyua yAwplotyo Adiou xat dvipoxa to omoio
tonoveteite oc pla Bdon povwty| petald 800 nAextpodinwy, €Tol ueToBdAlovVTaC
Vv vypacta Tou Beloxetar extedeévo to ototyelo peTofdAheTon xou 1 avtioToo
tou. Ané 10KQ péyper 10MQ 6tav n vypasio petaBdiheton omd 100% - 0%

o Ocpuixd: Ta Ocpuind LYPOUETEA AELTOVEYOUY UE TO QPOUVOUEVO TNG ECATULONG ol
amotehovvTon amd 600 VepuodueTea 0 Eva Bploxetar eXTEVEWEVO OTOV GEQA XL TO
0eUTERO TEPIXAElETOL atd AATOLO UmoEEOPTTIXG LALXG cuvilwe PoufBdxt To omolo
elvor LYEd. 'Etol ye v e&dtuion tne vypaociauc and to Poud anoppopdtal xa
éva Too6 Vepuixric evépyelog amd Tov TERBAALY aépal xon TO UYEO VEQUOUETEO
Oty vel yaunidtepn Yepuoxpacion and 10 TeMTO, 0 PUIUOS ECATULONE TOU UYEOU
elvol avTIoTEOPOC AvdhOYOS UE TO TOGOOTO LYEUGINS TOU TEPBAAAOVTOC dnhadn
600 o &Enpodg etvar o aépag TG0 To Yeryopa eCatullETon TO UYEO
ToEOUGLELOVTAG PEYUADTERY TTOON TN VEPUOXEUGIOC, TO avTOTPOYO PUVOUEVO
TORUTNEELTE OTOV LYPO LR, ETOL UE TN DLaPopEd auTH TV 000 VEQUOUETEWY
UTOPOUUE VoL UETEYOOUUE TNV OYETIXY| Uypaoia TepBdilovTog.
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6 IoT(Internet of Things)

To Internet of Things eivon €va oot and cuoXEVES ot oucUNTARES Tar oTtola elvor
OUVOEDEUEVO GTO BLUBIXTUO X0l UETOPEEOLY BEGOUEVA, GUVOEOVTOL UETAEY TOUS XAl
ETUXOWVGWYOLY, BIVOVTOG oG TNV SUVATOTNTA VoL THEUXOAOUTOUUE XL VoL ETULORAUE OE
OUGXEUES XAl AUTOPATIONOUS Al TNV GVEST) TOU UG TAUREYEL TO BLUdiXTUO UECH
omotaedinote cuoxevic eite amopovopévne 10T, eite H/T onwe (xvntd tniégwvo,
laptop, tablet, smartwatch).

H oporoyia IoT yenowonow(dnxe npdta and tov Kevin Ashton évav Beetavo
TEWTOTORO TNE TEYVOoLoYlag To 1999 yio va meprypdiber Tig BuVATOTNTES BLGOVOECTC
TV RFID ToautoTATe)Y Tou YenotuotolobvTon xou GHUERd, Yid TNy topaxoloinon
TEOLOVTLVY Wlag eTonpxrc ahuctdag dlywe Ty avipwmvr tapéufoot.

7  AlCLVOECELS

Ou drcuveéaoeig mou vAomololy 1o dixtuo IoT ywellovtar oTo TopoxdTe BLdypaUUL.

Cloud
Internet
Corporate Network | Privet Network
LAN | WAN LAN | WAN
ETH / Wireless | ETH / Wireless

Avth) n epyaoio Yo acyohniel xupltg 6T WBLWTXG BixTUO YEow acUEUUTNG CUVDESTC.
['evixd 6T0v YWEo TWV ACUPUATWY DLUGUVOECEWY YENOLLOTOOOVTOL TOAG TEWTOXOMAYL

emxowvwviag 0 oToludg oyedLdoUnxe yenotuotolmvIag To Tpwtéxorho WIFI xan
LoRa.

7.1 LoRa

H 'Evworn LoRa (LoRa Alliance) eivon évog peydhog U1 XEEOOOXOTUXOS OPYAVICHOG O
omolog WpLUnxe T0 2015. O Xxonde Twv peAwy Tou elvar 1) (Bpuor xat Sledpuvon To
ouctbou LoRaWAN ¢ otdvtap mou do yenowonoteitar oe egapuoyéc IoT xou avixel
oty xatnyopla LPWAN (Low Power WAN) 7 ontola npoog@épet ehaotindtnto héyo
NG UEYAANG EUPERELAC XL TNG YUUNAAC XATAVEAWONG XIS X0 TNG ACPIAELIS TOU
OL(TUOV, OE OAEC TNG EQPUQUOYEC.
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7.1.1 LoRa Aiwauoéppwon

H Awuépgpoon LoRa eivon pior Slauép@ewon ouatog yior TV HETaQopd younAol 6yxou
OEDOPEVLY, UEYIANG UTOCTAUCNS XAl YOUNAAS XAUTAVIAWGTS, 1) oTolo Tporpie and TNV
teyvixry Chirp Spread Spectrum (CSS). H Teyvix| auth xwdixomolel Ty tAnpogopio
EMAVE) OTO PAUBLOXVUATO YENOWOTOLWVTOS TUALOUE XL YLl AUTO TOoV AGYO auTol oL
TOAOL BEV UTOPOVY Vol UETUPEROUY UEYAAO GYXO BEDOPEVLY ohhd etvor aviexTixol
OTNV TUPUUOPPWOCT) XUk ATOUTOVY UXEO TOGH EVERYELNS YLl Vo JETAPERTOUV.

H Amootdoeic mou unopolv va petagpepdoly dedopéva eivon ToAD peyoliTepn ot
oyéon Ue dhheg dopoppnoels 6mwe Wiki, Bluetooth, ZigBee.

H LoRa otauéppwon hettovpyel Ue Bepedy Gl e ong GTO QACUOL TWV UEYIXUXAWY
(MHz) xupine o€ éva xotoywenuévo @doua to onoio yweileton avdloyo ue tnv
Yewypapxr Totovesia.

EU863-870 | EUS6GS
US902-928 | US915
CN779-787 | CN779

EU433 EU433
AU915-928 | AU915
CN470-510 | CN470

AS923 AS923
KR920-923 | KR920
IN865-867 | IN865
RU864-870 | RU8&64

H Eyéon yetald tou €0poug gaopaTtog xal anéoTaonS UETAUPORAS OEBOUEVLY Elvor
AVTIOTEOPOG avahOYT), auTd onualvel Twe yio oTadepy| oyl PETEO00TNE TOU GHUAUTOS
YOUUNAOCUY VL GHOTA LETABIBOVTOL O PEYOAUTERPES AMOCTACELS EVEG Tot LPNAGoUY VL OE
UXEOTEREC.

13



High

Bandwidth

Low

iy

Short Range

Yyua 5t yedgnuo oyéong e0poug PACUATOS - CUYVOTNTAC

7.1.2 LoRaWAN

To LoRaWAN eivar évor TpwTox0AAO 6T0 AOYIOUIXO PEROS TO OTO(O AVAXEL GTO
eninedo Media Access Contol(MAC) xo hettovpyel endvw otn dtapdppwon LoRa.
Autd 1o TpwTdxOMNO YenowoToteiton yio Vo oploel e oL cuoxeVES Va
Yenotonotoly 10 UAxd P€pog Twv cuoxeuny LoRa yio va Slaoppocouy o
unvOUaTor xon o Toxéta Tou Yo amocTENNOUY.

7.1.3 Apywtextovixy LoRaWAN
Y10 mopodTey didypapuo amexoviletan 1) BlacVOEST) Tou BxTOOU To oTolo anotehelte
ano:

o Tehxéc Yuoxeuég ol onoleg unopel va ebvan elte CUOXEVES UE EVOWUATWOUEVT
Aertoupyla oOvdeong oto dixtuo LoRaWAN xo tnyv evowudtewon Toug oe xdmola
mhatpopua ToT, elte anopovewpévol acinthpe oL onolol unopolv vo cuvdedoly
aUTOUCLOL X0l VoL ATOTEAOUY UEEOC ULAS OUADUS Ao INTACKY.

o IIU)ec (Gateways) ot onoiec AettoupyoUV UE TUPOUOLO TEOTO OTWS ot Ta POVTER
o omolor hag oLYBEOLY UE TO BLadixTUO xan cLuVETKS peE To ToT BixTuo.
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o Awoxouoty Axtou, o Atoxoutothic Axtiou dlacuvdéel o dixtuvo LoRaWAN
XU PETOPEQPEL TOL OEBOUEVA GTOV DLUXOULOTY EPUPUOY Y.

o Awxopotic Eqopuoyov, and autd Tov SLoxoUloTH UTOROUUE Vo BOUUE dUECH To
0edOEVA OO TIG TEMXEC CUOKEVES 1) TNV BLAOPPWOT) TOUG oA xupiwe va
UETOUPEQOUNE TA DEBOPEVL UTO TOV BLAXOULOTY) OE XATOLL EQUOUOYY| UTELXOVIOTG.

Puoixd Tar BEBOPEVA TTOU UETAPEEOLUE UTOEEL Var Elval DNUOCLAL Yol XOWVOYENOTES
EQUPUOYES 1) uTtopel var ebvan yiar W TIXT YeY|ON OE aUTH| TNV TEPITTWOT To BIXTUO Yag
OVEL TNV BUVITOTNTAL VO XPUTTOYPUPTICOUUE Tal DEDOUEVA UE TO TEONYUEVO TEOTUTO
xpuntoypdpnone AES xatd tny Snulovpyia TN eQopuoyhc.

End Modes Concentrator [ Gateway MNetwark Server Application Server

|f;[—ﬁh LTE/LTE-M/etharnat

Water méter

LoRa RF TCR{IP TLELZ TCP/IP TLE1.2
LaRaWAN LoRaWan Secura Payload

AES Secured Payload

Eyfua 6: Apyrtextovix| tou duxtiou LoRaWAN
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7.2 WiFi

To WiF1i o onolo ypnotuonolelte and oyedov OAEC TNG CUOXEVES TIOU YPNOWIOTOLOUUE

ATOTEAEITE UG [ULOL OUBDN TEOTOXOAAWY.

‘Onwe xon oto LoRa étol xou €66 to [2] WiFi Alliance eivor évac un xepdooxomixdg
opyavioudg o onolog Welinxe to 1999, Tohkéc etoupieg cuyxevTewUInXay xot Bpucay
QUTO TOV OPYOVIGHO €YOVTUC S 0TOY0 TNV A oTdvTap To omola Yo TeENEL var
oxohovdoly OAec oL eTauple oL omoleg VEAOUV VoL YENGILOTOLACOUY oUTH TNV Oudda
TEOTOXOAAGY Yol TNV OPAAY| BLGUVOEST) Xat Y1 oT TOUS, xadde xou TNV Xadépwar
xou dtevpuvon Tou WiFi wg 10 xovéd P€co Blacivoeong TOTX®Y DX TUWY.

7.2.1

IEEE 802.11

To Ytévtap IEEE 802.11 avixet oe ywot peyahltepn oudda v [8] 802 n onofo
XoEPGOVEL Tl GTAVTOR Ylot OhaL Tar ToTxd dixTua, To 802.11 agopd cuyxexpéva Ta
acVpuato ofjuata To ontola yenotwonolel To WikFi xon cupnepthou3dver tolg ouyvoTnTeS
2.4/5/6/60 GHz. Mepwxd and ta Baotxd mpwTox0oAa ToU Yenotlonotodye ebva:

Generation | Protocol | Frequency Mbit /s Modulation | Release Date
WiFi 802.11b 2.4 GHz 1/2/5.5/11 HR-DSSS 1999
WiFi 802.11¢g 2.4 GHz 5/10/20 OFDM 2003

WiFi 4 802.11n | 2.4/5 GHz 288.8/600 MIMO-OFDM 2009
WiFi 5 802.11ac 5 GHZ 346.8 - 3466.8 | MIMO-OFDM 2013
WiFi 6/6E | 802.11ax | 2.4/5/6 GHz | 1147 - 9608 | MIMO-OFDM 2021

7.2.2 Awpdéppwon OFDM

H Awpéppwon [14] Orthogonal Frequency-Division Multiplexing (OFDM) efvon ot
ONUOPIAAC LEVOBOC ACUPUITNG HETAUPOEAS DEBOUEVKY LPNATC ToyOTNTAS, TO YEYOVOS
o etvon Tohumhedia ye opdoywvia SlafpecT cLYVOTNTAUC CNULVEL TWE UTEOYEL
pordnuotixy oyéon YeTald TV PEQOUCKY GUYVOTHTLY TOU Xd¥e Xavallol Tou oG
OLVEL TNV BUVITOTNTA VAL YWEECOUUE TEPLOCOTERP XUVIALYL OE UXPOTEQO EVEOC
pAouaToC TOU xaMoTd TNV TEYVIXT AUTH) TEQIOCCOTERO ATOBOTIXT|, YWRlC Vo UTdEY oLV
TOEEUPOAEG PETAL) TWV PEQOUCHLV.
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Ch.3 Ch4 Ch5 Ché Ch7 Ch8 Ch% C

ANANNANANA

Frequency

] Savings in bandwidth
S .

Frequenc

Tyua 7: o) amhf) mohumhe&io B) oploydvia mohumhe&io
[L5]

8 YEBLACUOS HUMADUIATOG

To xOxhwua Tou peTEWEOAOYIXOU oTaduol eyl Tplo YeYEDT GUALOYYIC BEBOUEVLV.
o - Ocpuoxpacia
o - Yyetun| Typaola
o - Il{con

Kodoe xan pio odévn LCD 16 xehwv xan 2 oetpeyy, WiFi uixpoeheyxtrg xow téhog o
xevtexoc uxpoereyxthc [5] Arduino UNO nou Suoyeipileton 6ho to modules.

8.1 Awidntrpeesc Ocpoxpaciag Ilicong xow LCD

O arodnthpec Ogpuoxpaciog xou meone xodmeg xar 1 09OV eivo GUVIEUEVOL UE TO
Arduino pe 1o mpwtéxorho celploxrc emxotvwviag 12C To omolo yenoiuonolel Vo
aywyolc emxowvovias (SDA, SCL) dedopéviv xou pohoytol xou ETXOVGVEL UE TO
x&de module otéAvovtag mpoTa TNV Slebuvor pe TV omola VEAEL vor avTahAGEEL
OedOUEVYL UE TNV Hop®T| Bexacladol apriuold xdlde cuoxeuy| Tou elvon GUVOEBEUEVT
yel EexwploTh| diebiuvo Yo var UTtopolue Vo ETAEEOUUE UOVO auTH Ywelg Vol UTE)yEL
UTEEOEUA XATE T1) DLAPXELNL TNV ETUXOVGVIG
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8.2 Awintrpac Xyetixng Yypaciag

O Awintripog oyetixrc uypaciog dev emxovwvel e To Tpwtoxohho 12C adAd ue To
One Wire, Two Way to omolo yenowonolel povo €vay aywyd 6tov onolo mpmta
TEUYHATOTOIELTE GUYYEOVIOHOS HETAE) TOUC ONAADT TRMTO GTEAVEL O UXPOEAEYXTTS
eva ofjpa exxivnong xaw o aoUnTARNS HETUPUVEL amd XATACTUOY YAUUNAHC
XATAVIAWOTNG O XATAOTAOT XoVOVIXHC AEtTovpylag ot amavtd mlow évo urivnua 40-Bit
TOU TEQIEYEL TNV METENOT TG LYpAsiog.

8.3 WiFi Module

H IMoxéta tou WiFi emxovwvel Ye Tov UXPOEAE YT UECK GELRLIXTNG ETUXOWVOVING
(Serial) apol emhey Vel 1) Toy OTNTAL CUYYEOVIOUOL amd TG VO CUOXEVES EEXVOUY TNV
METUPORE DEBOUEVMY XL OL BUO GUOAEVES EYOUV EVAY XATAYWENTA 0 oTolog
YPNOWOTOLEITE Yot TNV TPOCKEWT| anolxeuot] xdde AEENG TOU UETAUPEQETAL XL UE TNV
XoTIAANAT) Sour| ETAVIANYNG GTO TEOYEUUUATIOUO TOU UXPOEREYXTY| UETAPEPOUUE TA
OEDOMEVAL UTO TOV XATUYWENTY OTN UVAUT, 6Tay oTadlel To xatdAAnio clufolo oTo
Téhog TNE AéENng mou PeTadodnxe avoryvwpllouue 6T ohoxneddnxe 1 UeTddooT NG
MEENC, 1 oetptoxr) emixovmvia hertoupyel povo e ty didtaln (Master - Slave).

8.4 LoRa Module

H IMaxéto LoRa yenowwonotel to npwtéxolo SPI(Serial Peripheral Interface) yua
NV emxoveVvio TNG UE ToV XEOEAEYXTN. To TowTOXOMAO aLTO YENOWOTOLEl TEGOEQLS
aywyols Yo Ty obvdeon ot onofot etvor MISO, MOSI, CSS, CLK (Master In Slave
Out, Master Out Slave In, Chip Select, Clock), n emxowwvior outh pmopet va
OLOLYELPLO T TEQLOCOTEPEG CUGKEVES OO TOL TROTYOUUEVA TEWTOXOAAX BLOTL O UOVOG
aywYog mou yeewdleTon Yo var emAéCouue ouoxeur] ebvan o Chip Select 6hot ot dhhol
ToEAUEVOLY cLVOEUEVOL oTo (Blo BUS.
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8.5 FBD Metewpoloyixol ctadpol

PRESURE
hPa

P l% Humidity

One Wire [
Power/Data

) w5

Router In_te:r?t
t
SPI
LoRa )))) (((l)))
LoRaWAN GateWay

Yyfua 8: Function Block Diagram
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9 Ilpoypoppoatiopwds Xtadpuo

O mpoypaupatiouds Yo avarndy oe 0o uepn npwta pe Flow Chart xou éneita o€
xeluevo, xou yio Tov xpoeAeyxty| xadog xou yio to WiFi Module.

9.1 Ilpoypoppatiowds Arduino

ot Tov TEOoYEoUUATIONG TOU XEOEAEYXTY Ol ActToupyieg Tou amattodvIaL Vo
TEUYUOTOTOOEL Efval 1) eTXOVWVia UE TOUG oUNTHPES, 1) CUALOYT TV DEBOUEVLYV
xat 1) pETddwor toug oto Wiki Module, yio autd tov Adyo o1 ogiplomy| emxovwvia
ueToEV Toug 0 pxpoeheyxtic Va Toplotd Tov pdro tou (Slave).

9.1.1 Kwdiuxoac Flow Chart
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Eloaywyn BLPALoONKkwv yLa
TOUG aLloONTAPEC KaL TNV
00ovn — MNpokaBopLopog

akpodeKTWVY, HETABANTWV
Kol oTaB0epwv

Nopoapetrpornoinon
aloOntipwv (blevBuvoelg,
OKPOOEKTEC,
XOPOKTNPLOTLKA
alcontRpwv).

Ekkivnon kUplag
Aeltoupyiog eAEyyxou

( )-

Ekkivnon oglpLloknC EMKOWVWVIOG E
puOUO petadoonc 9600. Ekkivnon
00ovnc. Ekkivnon 12C mpwtokoAAou.
Ekkivnon atoBntripa vypaociac.

Yrapxet

Aev umapxeL




Ektunwon pnvopotog

otnv 00ovn kot avénon Ektunwon pnvupatog

uetaBAnTng s+=1.

otnv oBovn.

Yrapyet Aev UTTAPXEL

Ektumwon pnvopotog
otnv 08Bovn kat avénon
uetaPAnTng s+=1.

Ektunwon pnvopotog
otnv 0Bovn.

Yrapyxet Agv uTtapxEL

EktUmwon pnvopotog EkTUMwon HnvUpaToq

otnv 08ovn Kkat avénon

HeToPANTAC s+=1. otnv 00ovn.




Mn&eVIOUOG Kal OPLOMOC
SdelypatoAnyiog
alcbntipa mieonc.

OpLopoc avaAuong
aloOntnpa
Bepuokpaoiac.

EktUmwon unvUpoTog
otnv 0Bovn Kol Tov
apLOuUo alodntinpwv

Tiov BpEBnkav.

Extunwon otnv 08ovn
ToV apLBuo atobntnpwv
mtov Bpgdnkav (S).

T€Aog KUpLOG
Aeltoupyiog eAEyxou

( )-




Ekkivnon Aettoupyiog
HETPNONC Bepokpaciog
( )-

ZUTIVN O TOU
alcontnpa.

Avayvwon TIUAG
Kall artoBnkevon
o€ petoBAnTn
(c)

O£Toupe ToV alodntnpa
o€ Aewtoupyla UTVOU.

T€AoG Asttoupyiag
HETPNONC Bepokpaciog
( )-




Auvvati n avayvwon

Ekkivnon Asttoupyiog
HETPNONG TIiEONG
( )-
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KaBuoTtEpNong LEXPL O
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HETPNON.

AdUvatn n avayvwon

Avayvwon TIUAG
Kall artoBnkevon
o€ petaBAntn
(hPa)

EKTUTIWON OTN OELPLAK)

00ovn aduvauia
avVAyVWonC.

T€AoG Asttoupyiog
HETPNONG TtiEONG

( )-




Auvvati n avayvwon

ErtavaAnyn
KaBuoTtEpNong LEXPL O

aoOntipocg va
TPAYLLOTOTIOLAON
HETPNON.

Ekkivnon Asettoupyiog
HETPNONG
@epuokpaoiag (
).

Avayvwon TIUAG
Kall artoBnkevon
o€ petaBAntn
(T)

Aduvatn n avayvwon

EKTUTIWON OTN OELPLAK)
00ovn aduvauia
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T€Aoc Aettoupyliag
HeTpNONG

Beppokpaotag (




Ekkivnon Asttoupyiog

HETPNONG LUYPOOIOG
( ).

Avayvwon
TLUNAG Kol
amoBnkevon
o€ petaBAntn
(RH)

‘EAeyxo¢

HeTaBANTAG
(RH)

YTApXEL TLUA Agv UTTAPXEL TLUN

JelploKn EKTUTIWON
amouoia TLUNC.

T€AoG Asttoupylog
HETPNONG LYpACiaG
( ).




Ekkivnon Aettoupyiog
alcontpwv

( )-

Metatpornt Pascal o hectoPascal.

YrtoAoylopog upopETpOU.




JelpLOKA EKTUTIWON OAWV
TWV TIHWV.

Ektumtwon oAwv
TWV TIHWV O0TNV
00ovn.

T€AoG Asttoupyiag
alcontipwv

( )-

Ekkivnon kUplag
Aeltoupyiag emavaiunc.

( ).

Aopun emavaAndng pe cuvobnkn otav
to WiFi module sivat dtaBoipo.

Avayvwon tnc A&€Eng
Kol aroOrjkevon og
netaBAntn (message),
aAlayn petaBAnTng
(messageRD = true)




Aev aAnBevel

AnBeveL

Anuwoupyla
OTOTIKOU apXelou
(doc) tumou Json

64 byte

A 4

Amtooelpormoinon
TOU HNVOHOTOC
(message) kat
amoBnkevon o€

pnetaBAntn (error)

Yrapyxet Aev umapyxet

EKTUTIWOE TOV KWOLKO
TOU Kol LndEvIoe tn

pHetapfAnTn
(messageRD)




Elval Aev Elval

Anpuloupyia apxeiov doc
TUTIOU response.

Metadopa
TWV
HeTtaBANTWV
oTo apyelo.

Yelpornoinon tou
apxeiov doc kal
amootoAr) oto WiFi
Module kat ektuntwon
oTn o€lplakr) oBovn.

AAN\ayn TnC pHetaBANTAC
(messageRD = false).
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sensor()

A 4
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#include <Wire.h>

#include <BMP180I2C.h>

#include <SoftwareSerial.h>
#include <ArduinoJdson.h>
#include "DHT.h"

#include "Adafruit MCP9808.h"
#include "DFRobot RGBLCD1602.h"

#include <Math.h>

#define RXpin 4
#define TXpin 3

#define dht pin 2

String message = "";//variable for the request string from esp
bool messageRD = false;//boolean variable when the there is a mesage
unsigned long prevMills = 0;//previous run time

0;//current run time

unsigned long currMills

const long interval = 600000;//10min constant delay

char C 0;//temperature value type

long P = 0;//pressure value type

byte H 0;//humidity value type



long PO

1013.25; //Altitude at sea level in hPa

long Pw = 0.190; //Constant

byte s = 0; //sensors variable

//BMP180 Preasure sensor 12C adress 0x77//

//MCP9808 Temp sensor I2C adress 0x18//

//specify sensor objects and parameters//
DFRobot RGBLCD1602 led (16, 2); //LCD with 16 characters and 2 lines

DHT dht (dht pin, DHT11); //Specify the humidity sensor data pin at
pin 2

Adafruit MCP9808 tempsensor = Adafruit MCPI9808 () ; // Create the
MCP9808 temperature sensor object

BMP180I2C bmpl80 (0x77); //Create the BMP180 Presure sensor object

SoftwareSerial esp(RXpin, TXpin); //define the software serial port at
pre defined pins

//==00-=//

//initial setup code after turning ON//

void setup () {

Serial.begin (9600); //Begin serial monitor (mainly for debuging)

esp.begin (9600); //Begin esp software serial port at 9600baud



//LCD Init//

lcd.init(); //initialize the lcd
lcd.display(); //turn on the display
lcd.setColor (GREEN) ;

delay (500) ;

led.print ("Booting..."); //Print startup mesage
delay (1000) ;

lcd.clear(); //Clear the display

//--00-=//
while (!Serial);
Wire.begin(); //Begin I2C comunication Interface

dht.begin(); //initialyze the humidity sensor

//Check for sensor MCP9808//

if (tempsensor.begin(0x18) == false) //Test condition for temp
sensor detection

Serial.println("Couldn't find MCP9808! Check your MCP9808
Interface and I2C Address.");

lcd.print ("Check MCP9808") ;

delay (1000) ;



else

{ //Found condition

Serial.println ("Found MCP9808!");
lcd.home () ;

lcd.print ("Found MCP9808!") ;
delay (1000) ;

lcd.clear () ;

//Check for sensor BMP180//

if (bmpl80.begin() == false) //Test condition for pressure sensor
detection

Serial.println("Couldn't find BMP180!. Check your BMP180 Interface
and I2C Address.");

lcd.setCursor (0, 2);
lcd.print ("Check BMP180") ;

delay (1000) ;



else //Found condition

Serial.println ("Found BMP180!");
lcd.home () ;

lcd.print ("Found BMP180!");
delay(1000);

lcd.clear () ;

//Check for sensor DHT11//

if (isnan (dht.readHumidity()))

Serial.println("Couldn't find DHT11!. Check your DHT11
Interface.");

lcd.clear () ;
lcd.home () ;
lcd.print ("Check DHT11");

delay (1000) ;



else //Found condition

Serial.println("Found DHT11!");
lcd.home () ;

lcd.print ("Found DHT11!");

bmpl80.resetToDefaults (); //zero the sensor registers

bmpl180.setSamplingMode (BMP180I2C: :MODE STD); //set resolution mode

for pressure measurements

// Mode Parameter Samples SampleTime

// ULP 0 1 4.5ms
// STD 1 2 7.5ms
// HR 2 4 13.5ms
// UHR 3 8 25.5ms

tempsensor.setResolution (1) ;

//set the temp sensor resolution



// Mode Resolution SampleTime

// 0
// 1
/]2
// 3

0.5°C 30 ms
0.25°C 65 ms
0.125°C 130 ms

0.0625°C 250 ms

delay (1000) ;

if (s

lcd.

lcd.

lcd.

lcd.

lcd.

lcd.

lcd.

lcd.

do

< 3)
clear ()
print ("Check Sensors!"™);

setCursor (0, 1);
print ("Found") ;
setCursor (6, 1);
print (s);
setCursor (7, 1);

print ("/3 reset");

delay (500);

} while (s < 3);



Serial.print ("Found :");

Serial.println(s);

sensors ();//run sensors function 1 time

//Read TEMP function from mcp9808 sensor//

char temp () {

tempsensor.wake () ; //wake the sensor

char ¢ = tempsensor.readTempC(); //call for a measurement

tempsensor.shutdown wake(1); //shutdown the sensor

return c;

//Read PRESSURE function from bmpl80 sensor//

long bmpl80pres ()

long hPa = 0; //set local variable with the correct data type.



//start a preasure measurement//

if (!'bmpl80.measurePressure())

Serial.println("could not start perssure measurement, Couldn't
find BMP180!");

//wait for the measurement to finish. proceed as soon as hasValue ()
returned true.

do

delay (100) ;

} while (!bmpl80.hasValue()):;

hPa = bmpl80.readPressure(); //Move pressure to a variable

return hPa; //return preasure variable.

//Read TEMPERATURE function from bmpl80 sensor//

char bmpl80temp ()



//start a temperature measurement//

if (!bmpl80.measureTemperature())

Serial.println("could not start temperature measurement, Couldn't
find BMP180!.");

//wait for the measurement to finish. proceed as soon as hasValue ()
returned true.

do

delay (100) ;

} while (!bmpl80.hasValue()):;

T = bmpl80.readTemperature(); //Move temp reading to variable
[/ =—mmmmm e //
return T; //return temperature variable

//Read humidity sensor function//
byte hum() {
byte RH = dht.readHumidity () ;

if (isnan (RH))

Serial.print ("No data DHT11");



return 0;

return RH;

volid sensors ()

C = temp(); //MCP9808 temp sensor call in to variable

P = bmpl80pres(); //BMP180 pressure sensor call in to variable
H = hum(); //DHT11l humidity sensor call in to variable

P =P / 100; //Convert Pascal in hectoPascal

//conversion equation from pressure to altitude//

long alt = (pow ((PO/P), Pw) - 1)*(C+273.15) / 0.0065;

//serial print for debuging//

Serial.print (C, DEC); //Temp

Serial.print ("oC\n") ;

Serial.print (P, DEC); //Pressure

Serial.print (" :hPa \n");

Serial.print(alt); //Altitude



Serial.print (" :alt \n");

Serial.print (H, DEC); //Humidity
Serial.print (" :%RH \n");

//=-00-=//

lcd.clear () ;

lcd.home () ;

//Print the temperature
lcd.print (C, DEC);
lcd.setCursor (3, 0);

lcd.print ("C");

//Print the Humidity
lcd.setCursor (5, 0);
lcd.print (H, DEC);

lcd.print ("$Rh") ;

//Print the altitude
lcd.setCursor (11, 0);
lcd.print (alt);

lcd.setCursor (15, 0);

lcd.print ("m") ;



//Print the Pressure
lcd.setCursor (0, 1);
lcd.print (P, DEC);

lcd.setCursor (4, 1);

lcd.print ("hPa");

void loop ()

//Constantly check if there is a message from ESP8266//

while (esp.available())

message = esp.readString();

messageRD = true;

//If there is a message execute the Json code//

if (messageRD)

StaticJdsonDocument<64> doc;

//Deserialize the message in an 'error' doc variable type//

DeserializationError error = deserializeJson (doc, message);



if (error)//if there is an error print the error code

Serial.print (F("ERROR: ")) ;
Serial.println(error.c str());
messageRD = false;

return;

if (doc["type"] == "request")//if there is a request type message

//generate a response message with the variables we want to send
in json format//

//and serialize the message//

doc["type"] = "response";
doc["tmp"] = C;
doc["hum"] = H;
doc["pres"] = P;

serializedson (doc, esp);
serializedson (doc, Serial):;

Serial.println();

messageRD = false;



currMills = millis{();

//Time evaluation for 10 min to call sensors function without
interupting the main loop//

if (currMills - prevMills >= interval)

prevMills = currMills;

sensors () ;



9.2 Ilpoypapuoatiocpnoc ESP8266

O Ipoypoupatiopog tou ESP8266 dev unopel va mporypoatonomniel ancudelog arno tov
H/Y xadcde amartel yror mhoxé o Tpoypoatiool yio Vo UTOpECOUUE Vo VEGOUPE TO
ESP8266 o hertoupyior TpoypopUaTIooy xou Vol YeSPoUlE TO TEOYEUUUA OTH VAU
Tou. ‘Eyovtag oune tnyv mhaxéta tou Arduino urnopolue vo cuvdécoupe o ESP8266
anevdeiog otoug axpodéxtes (RX, TX) tne oeiplaxic emxovwviog xadoe outol etvan
oLVOESEUEVOL PEow TN ThaxéTog Tou Arduino oto ohoxinpwuévo mou etvar uedduvo
Yl TOV TpoYpaUUoTIond Tou, €tot Vétovtag 1o ESP8266 oc Aettoupyio
TpoypaupaTiopol Yétovtog Tov axpodéxtn FLASH oe hAoywd 0" xou xdvovtog
emavexxivnon pe tov RST axpodéxtn 1o ESP8266 Peloxete o Aertovpyela

TEOY QOUUATIOUOV.

A6 v ueptd Tou TepBdhhovTog TRoYEoUUATIONOY Yo TEETEL Vo To puduicouye
eMAEYOVTOC TNV TAUXETA Tou VEAOUUE Vo TROYPUUUATICOUUE TNy alvovTag
"Tools->Board:->Boards Manager" Ja avotZet éva mapdiupo avalrhtnong exel Yo
elodryoupe TNV Thoxéta mou Y€houpe va mpoypauuaticovue "ESP8266 Boards" xou Yo
XAVOUUE EYXATACTACT, AUTOU TOU TAXETOU, apol oAoxhnewiel Vo eupavioTel Xdtw and
0 yevol Boards Manager n emhoyt) "ESP8266 Boards(x.x.x)" avoiyovtac to Yo
emAélope "Generic ESP8266 Module".

Topa To mepBdrlov TpoypouuaTionol utopel va yetateédel Tov xwoixa Tou Arduino
O€ EVIOAEG oL umopel v xatahdfBer To ESP8266.

9.2.1 Kowdwxoc Flow Chart
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Elcaywyn BLBALoONkwv
ylO TNV LETOYAWTTLON
TOU KWOLKa 0TO
ESP8266 kaBwg kat yLa
TNV ETUKOLVWVIA LE TO
ThingSpeak API.

OploBetnon otabepwv TIHWY
Kall petofAnTwy, onwc to ESSID
Kol TOV KwSLKO oUvéeonG e TO
Siktuo kaBwg kot To KAELSL Tou
APl yLa TNV €Mmikovwvia Pe Tov

Stakoptotr) ThingSpeak

Ekkivnon kupLag
Aettoupylag eAéyxou

( )

EKKivnon OELPLOKAC ETILKOLVWVLAG,
©£toupe to ESP8266 0e Asttoupyia
(station mode) xpryotn, ZeKwape T0

WiFi kat ouvdeopaote oto SikTtuo

TIOU ETUAEEQE E TOV KWOLKO.

Aopn emavaAnyng pe kabuotépnon
HEXPL To ESP8266 va emiotpe el

( ).

TEAoC KUpLaG Asttoupylag
eAEyyou ( )




KUpla Asttoupyia

emavaAnyng (

Jelplakn ekTUTIWON altnua
netadopag dedopEvwy ano
To Arduino.

Aopn emavaAndng otav n
oELlpLaKn petadoon elval £tolun
avayvwon dedouévwy, BETou e

TN HeTaBANnTA
( ).

EAEyxoupe
AAnBevel ™ Aev AAnBevel

HeTaPANTA
(W ESEEER D))

Anuloupyla oTOTIKOU

apxelou TuTIOU

Anpoupyolpue
HetaBAnth opaApatog
yla tnv Angn.
ATTOCEIPOTTOIOUUE TO
MAVUPO OTO apxeio.




Aev AAnBeUEL EAeyxog tng
netaBAnTNG
(error)

AAnBeveL

Jelplakn ekTUTIWON
TOV KWOLKO Tou
opAaApotog
messageRD=false

EAeyxog tumou Agv AAnBeVEL
AAnBeveL apyeiou €qv
elvat amavinon
“response”

A 4

Metadopa
debopévwv
amo To apxeio
o€ petoPAnTEC.

Aopn emavaAnyng kaBuotépnon
000 n Asttoupyeia () dev

aAnBevel kal N petaBAnTn




messageRD=flase

KaBuotépnon 1wpa

TEAog KUpLag AsLtoupyiog

grnavaAnyng ( )

Apxn Aettoupyeiag amooTtoAng

HEow API ( )

Aopn emavaAndng kabuotépnon
HEXPL va ocuvdeDel pe to
“ThingSpeak”.

Juvbepévo AmtoouveuEVo




XPNOLUOTIOLWVTAC TNV EVIOAN
( ) TG
BLBALOONKNC OTEAVOUE TA
debopéva otnv epappoyn
XPNOLLOTIOLWVTAG TOV aplOud Tou
KaVOALOU TTOU £XOUUE SnULoupyloel
Kal To KAEWSL Tn¢ edappoync API




http == 200 EAeyxog tng http 1= 200
netaBAnTig
(http_code).

Awpoupyia apyeiov
doc tumou “http”,
Siuoupyia mediov
code mépaopa tng

METABANTAG
(http_code) oto nedio.

Zelpornoinon tou apxeiov doc
KOl OLTTOOTOAN) OELPLOKAL

emLotpodn TUAG otnv
Aettoupylia ( ).

Awpoupyia apyeiov
doc tumou “http”,
Siuoupyia mediou
code mMépaopa TNG

METABANTAG
(http_code) oto medio.

Yelpormoinon tou apyxeiov doc
KOLL OLTTOOTOAN OELPLOKAL

gmotpodn TIUAG otnv
Aettoupyia ( ).




9.2.2 Kowdixoc Text
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#include <ESP8266WiFi.h>//ESP8266 Library based on arduino WiFi//
#include <ThingSpeak.h>//Thing Speak library for HTTP communication
#include <ArduinoJson.h>//Arduino Json library for .Json data
transmission

//WiFi and Thing Speak parameters//

const chac* ssid - "
const char* pass = " IR/
const char* api = "N

const long CH ID = 1785753;

//Variables from station (Arduino UNO) //

int http code;//HTTP return code i.e (200 OK)
String message = "";

bool messageRD = false;

//input data types//

char tmp = 0;//temperature value type
long pres = 0;//pressure value type
byte hum = 0;//humidity value type

WiFiClient client;
void setup () {

Serial.begin (9600);

WiFi.mode (WIFI STA);//Set ESP8266 in station mode

WiFi.begin(ssid, pass);//Connect to an Access Point declared in
variables

//Wait for the esp to connect to the AP//
while (WiFi.status () != WL CONNECTED)

{
delay (500) ;
//Serial.print (".");

//Get local IP//

//Serial.println ("Connected") ;

//Serial.print ("IP: ");

//Serial.print (WiFi.localIP()):;
void loop () {

Serial.println ("{\"type\":\"request\"}");//print the Json request

while (Serial.available())



message = Serial.readString();//read the serialized Json data
messageRD = true;

if (messageRD)//when the data is received
{
//Set Json document type and size//
StaticJdsonDocument<128> doc;

//Deserialize Json data and return error code//
DeserializationError error = deserializeJson (doc, message);

if (error)//if an error code is returned print it
{

//Serial.print ("ERROR: ") ;

//Serial.println (error);

messageRD = false;//no message received

return;

//if the message type is response fill the variables with the
fields of the Json file//
if (doc["type"] == "response")
{
tmp = doc["tmp"];

hum = doc["hum"];
pres = doc["pres"];
}
while (Tx () != true && messageRD == true) //call the thingspeak

function to send the data
{
delay (100);
}
messageRD = false;//reset the message indicator for the next
transaction
}
delay (3600000);//wait 1 hour

//ThinkSpeak Send Function//
bool Tx ()
{
while (!ThingSpeak.begin(client)) //wait until it connects to
thingspeak.com api
{
delay (100);



if (WiFi.status () == WL CONNECTED)

{
http code = 0;//zero the http code variable

//Move values from the variables to the ThingSpeak fields//
ThingSpeak.setField (1, tmp);

ThingSpeak.setField (2, pres);

ThingSpeak.setField (3, hum);

//POST values, command to the specified chanel ID with the api key
required//
http code = ThingSpeak.writeFields (CH ID, api);

if (http code == 200)//HTTP 200 means OK

{
//Serial.print ("Channel updated HTTP/1.1: ");
//Serial.println (http code);
//test code for debuging "

doc["type"] = ["http"];
doc["code"] = http code;
serializedson (doc, Serial);
//respond the http code//

return true;

else//if not 200 print the code response code

{
//Serial.print ("Problem updating HTTP/1.1: ");
//Serial.println (http code);
//test code for debuging when the module programed”™”

doc["type"] = ["http"];
doc["code"] = http code;
serializedson (doc, Serial);
//respond the http code//

return false;



10 Anuwoveyia Egappoyrc ThingSpeak

To ThingSpeak efvon €vor AOYLOUIXO avVOLYTOU WO YRUUUEVO GTT YADOOH
mpoypauuatiopol Ruby 1o onolo emitpénel 6toug yeHoTEC VL ETIXOWVKOVOLY UE
OLOXEVES e TNV duvartotnTa Sladetou. Topoxdtw Yo teptypddouue ta Brjdato mou

axohoLIdnxay yio TNV Bnulovpyla TS EQUEUOYNS.

DATA AGGREGATION
AND ANALYTICS
CJ1ThingSpeak
MATLAB

—

L]

—r
-
—_

—_ )

L ] F' . N
-« v || 22nl
-~

SMART CONNECTED DEVICES J ;l

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

Py

Ty 10: Apyrtextovin| dixtoou ThingSpeak

10.1 Brua lo Anutovpyio Aoyopiacmol

Emoxéntovtag 1o v oehida Tou

ThingSpeak Sign In
Kétw and 1o nedio etloddou Tou Email emiéyouue tny dnuovpyla Aoyaplacuoo.

4\ MathWorks-

Email

No account? Créate ong!
By signingin, you agree to our privacy poficy

Next

Yyrfua 11: ThingSpeak Brjua lo
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https://thingspeak.com/login?skipSSOCheck=true

‘Enetta agol cuvdedolue Ue Tov AOYRLIoUS Hag, TEETEL Vol ovoiEoUNE €val VEO XavahL
YLt TNV CUALOYT| TWV BEBOUEVLY UOC.
A6 v apyn oehida Tyaivouue oto utouevol "Channels -> My Channels"

|:| ThingSpeak“‘ Channels +  Apps~  Devices  Support

My Channels
My Image Channels

Watched Channels

Yyhua 12: ThingSpeak Brpa 1.1

10.2 Brupa 20 Anuoveyioc Kavaiiod

IInyaivovtag otnv emhoyr "My Channels" Yo pog avot€et pla oeiido pe to undpyovTa
xovéhor xow pior emhoyn yior v dnutovpyia véou xavahiol "New Channel" (to
UTIEEY OV XAVAAL OTIWE OTNY PWTOYRApia ToEoxdTw dev Vo UTdEYEL EPOGOV TO

ONULOVEYOUUE TIRMTN Popd).

[:.l ThingSpeak ™ Channels~  Apps~  Devices-  Support~ Commercial Use  HowtoBuy vk
P a ‘ Coliect data in a ThingSpeak channel from a device,
B from another channet, or from the web,
Click New Channel to create a new ThingSpeak
Name ¥ Created ¥ Updated channel
o . Click on the column headers of the table to sort by the
o' Weather Station 2022-06-30  2022-07-1612:18 entriesin that celumn or click on a tag to shaw
- = - channels with that tag,
Friate | Public | Settings | Sharng | AFIKeys | Dataimport ¢ Expor ;
Learn to create channels, explore and transform
data.
Learn more about ThingSpeak Channels.
Examples

Yyfua 13: ThingSpeak Brpa 20
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10.3 Brupa 30 Yuunirpwon I1ediwy

Aol natricoupe TNV emhoyy Yo Ty Snuovpyia vEou xoavolio) Yo yag avolget plo
VEX GEALDY Y1aL VoL GUUTATPOOOUUE DEBOUEVL OYETIXY UE TO XAVAAL ETLXOVWVIAG.

To mpwto medlo mou cuvavtdue elvon T0 Gvoua TOLU VEAOUUE VO BWCOUUE OTO XAUVAAL
Mo, UETA oxohouel plar cUVTOUN TEPLY PUPY).

Y1 ouvéyela pog Sivetan 1) emhoyr| var emAEEouPE Tov optdud Twy TEdlwY Tou
Véhouye, (xdde medio howPdver amo pior i) xou 1o ovoudloupe, m.y “Ocpuoxpoacio.

m ThingS peak“‘ Channels~  Apps=  Devices  Supports Commercial Uss ~ HowtoBuy vk

New Channel Help

Channels store all the data that a ThingSpeak application collects. Each channal includes

MName
eight fields that can hold any type of data, plus three fields for location data and one for
status data, Once you collact data in a channal, you can use ThingSpeak apps to analyze and
Description visualize it.
i Channel Settings
Field 1 Field Label L » Percentage complete: Calculated bazed on data entered into the various fields of a
channel. Enter the name, description, location, URL, video, and tags to complete your
channel

Field 2 a

= Channel Name: Enter 2 unigue name for the ThingSpeak channel.
Field 2 0 = Description: Enter a description of the ThingSpeak channel

= Field#: Check the box to enable the field, and enter a field name. Each ThingSpeak
Field 4 [} channel can have up to 8 fields.

= Metadata: Enter information about channel data, including JSOM, XML, or CSV data.
Field 5 a » Tags: Enter keywords that identify the channsl. Separate tags with commas.

3 « Link to External Site: If you have a website that contains information about your
Field 6 O =
ing5Speak channsl, specity the URL
Field 7 o + Show Channel Location:
Latitude: Specify the latitude position in decimal degress. For example, the

Field & o latitude of the city of London is 51.5072.

Longitude: Specify the longitude position in dedmal degrees. For example, the

Yyfua 14: ThingSpeak Brjua 3o
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Hoapdddnio umopolue va doue oto 0eéi uépog Tng oehidag pag divete Wio TeEpLy PP
Yo T0 T onpacio €yel 1o xdie €va tedio.

Hopaxdtey pe tn ogpd fAEnoupe To medias
e Metadata

o Tags

Link to external site

Link to GitHub

Elevation

Show Channel Location

Geographic Location (Lat,Long)

Ané o medior Tou TpoavaEEUNHOY QUTA TOU UG EVOLAPEROUY TEQLIGOOTERO Efvan TaL:
Thouetpo, I'ewypapni tonodeoio (sav to embdupotue), Tags, Metadata.

D ThingSpeak ™ Channels -  Apps=  Devices=  Suppart— CommercialUse.  HowtoBuy vk

longitude of the dity of London is -0.1275,

Metadata
Elevation: 5pecify the elevation position meters. For example, the elevation of
v the city of London s 35,052
+ Video URL: If you have a YouTube™ or Vimeo® video that displays your channel
Tags information, specify the full path af the video URL.
p = Link to GitHul: H you store your ThingSpeak code on GitHub®, specify the GitHub
{Tags are comma separated) repasitory URL
Link to External Site Using the Channel
‘fou can get data into a channel from a device, website, or anather ThingzSpeak channel. You
Link to GitHub TR (TR can then visualire data and transform it using ThingSpeak Apps.
Elevation See Get Started with ThingSpeak” for an example of measuring dew point from a weather
station that acquires data from an Arduing® device,
Show Channel [ Learn Mare
Location
oo
oo

Show Video o

Yyhua 15: ThingSpeak Brupa 3.1
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|:.|ThingSpeak" Channels ~  Apps~  Deviees-  Suppart-

Elevation

Show Channel [
Location

ShowVideo [

Show Status [

Save Channel

Yyfua 16: ThingSpeak Brua 3.2

Téhog apol ouumhnenhoouyue to Tedio Tou VEAOUYE TUTAUE AmOVAXEVOT) XUVAUALOY
epgavilovtog To xavdhl poag otn AMota "My Channels".

10.4 Brpa 40 Avtiypagy Kiewdiov API

Avolyovtog To xavdht mou drnulovpyicoue uag avolyet 1 x0pta oEAida OTOL TEPLYPAPEL
TO OVOUA TOU XAVIAOU, TNV Teptypay|, Tov aptiud tou xavahiod Channel ID, o
OVOUA TOL OTUtoLEYOU Xot TNV TEdcacn Tou xavaklol dnhadt| av etval dnudcto N
OO TIXO.

|:| ThingSpeak“‘ Channels ~  Apps~  Devices»  Support~

Weather Station

Channel ID: 1785753 A Thesis about a Weather Station
Author: vasiliskeramidiotis
Access: Public

Yyfuo 17: ThingSpeak Brjua 4o
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Hopoxdte Brénovye xdmoleg xupTéNes:
e Private View: H 6{n twv 8edopévmv mou Yo BAénouue povo epeic (o droxthtng).
e Public View: H 6m tewv 6edouévwy mou Yo FAémouv ol utéroimol yeroTes.
e Channel Settings: Ot pulurioeic Tou xavahiol (1 iBior oehida yior T Snuoupyia).

e Sharing: Alouolpacuog Tou XaVaAlol PE OAOUC, UE ETAEYUEVOUS YPHOTES 1)
xadohoUL.

o API Keys: Ta xAedid Tng e@opUoy g yLo TNV TOUTOTOINoY X0t TNV HETAO0OT] TwV
OEDOUEVOV.

e Data Import Export: Ewcaywyr| 1§ E€oywyr) 6couévwy oe didpopes noppég
apyeiwy.

|:| Thingspeakm Channels ~  Apps~  Devices~  Support~

Weather Station

Channel ID: 1785753 A Thesis about a Weather Station
Author: vasiliskeramidiotis
Access: Public

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Yyhua 18: ThingSpeak Brpa 4.1
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I:]ThingSpeak”' Channels ~ = Apps~  Devices»  Supports
Write API Key

“  Cepeieess

Read API Keys

“  oeusieseess

Note

Eyfua 19: ThingSpeak Brua 4.2

H Kaptéha mou pag evduagépet mpata eivon 1 APT Keys wote va avtiypddouue to
xhedl yior v omoatolt| Sedopévwy (Write API Key) oto xavdt xou vor 1o nepdooupe
OTOV XWOWO WOTE Vo uTtopel vor cuvoedel xan var oTethetl Tor BedoUEval.
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10.5 Brupa 50 Ewcaywy? Fpagpnudteny xou Opydvewy

Yig xapTtéleg Private - Public view avtiotolya otn xdie o umopolue vo elodyouue
elte otouyela 6nwe dpyava évdelgng, Auyviee xou tedio Tywwv (Add Widgets), eite
Yeopruata oyeTd pe 1o xdve medio Tudy tou culkéyouue (Add Visualizations).

|:| ThingSpeak” Channels ~  Apps~  Devices~  Support~

Channel ID: 1785753 A Thesis about a Weather Station

Author: vasiliskeramidiotis
Access: Public

Private View Public View Channel Settings Sharing AP| Keys Data Import / Export

& Add Visualizations “ Add Widgets ” Export recent data

Yyhua 20: ThingSpeak Brua 50

‘Opyava €voelng:

Click on a widget to add it to the Channel

Cancel

Yyuo 21: ThingSpeak Opyava évdeiing

68



[oopriuartor:

Click on a visualization to add it to the Channel -

i e ||

Bl -

Syfua 22: ThingSpeak I'oagpruarta
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[Topdderypo 0pydvev:

Temperaturs 0o #fx Relative Humidity

Yyfuo 23: ThingSpeak Iopdderyua opydvev

Hopdderypa Foogprudtov:

Absolute Altitude o £ %

100

80

60

40

20

Altitude(m)

Syfua 24: ThingSpeak Iopdderyyo yeapnudtey
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11 Anuoveyia E@apupoyrc The Things Network

To The Things Network etvou éva mayxdoulo cuvepyatixd Internet of Things
OWOCVUOTIUO TO OTO(0 UOG ETUTEETEL VoL ONULOURYHOOUKE XOL VoL GUVOEGOUUE UETOEY
TOUC B{XTUO XAl GUOKEVES, YpnotloTolvTog To Tewtdoxohho LoRa WAN.

= ﬁg‘%

@
I S

Devices Gateways

Eyhua 25: Aixtuo TTN

11.1 Brjpa lo Anutovpyio Aoyaplacion

[o v dnovpyia Aoyaplaouold oto The Things Network agol épdouue otny apyix
oeAido emAéyouue endve dedid Sing Up xou axohoudolue tor Briuarta yior Tny €yypapn
1) EMAEYOUUE TOV GOVOEOHO TRt Yo TNV dnutoupyio Aoyaplacuol oto Eupomoixd
Aixtuo.

The Things Network Sing Up

Agol cuvdedolpe emiéyoupe to medio Start building yia vo Eexivcouye Ty
onuovpyla Tne epapuoyrc tTehxrc ouoxeuric LoRaWAN.

71


https://account.thethingsnetwork.org/register

= THE THINGS

) NETWORK Learn Hardware Forum Community

[ fleddlic Join The Things Conference

W

We are a global collaborative '
Internet of Things ecosysiem
that creates networks,

devices and solutions using %
LoRaWANG®.

Start building Leam more |

Yyhua 26: TTN Brjpa 1o

X1n ouvéyeta Yo pog {ntndel oe molo dixtuo Y€houvue va drnutovpyicouue Ty
eQappoYT pag, emiéyovtag Eupdnn cuveyiloupue.

Europe 1
L\b THE THINGS g
¢ NETWORK
The Things Network Cluster Picker
Select a cluster to start adding devices and &
L

Europe 1 [Choose s cise]
£l - Dulslin, lreland

North America 1

Australia 1

Ware information

Fittps/fenil. cloud thethivegs.nebwerk consalsy

SyAuo 27: TTN Brjpa 1.1
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11.2 Brupa 20 Anpiovpyic s@oapproyne

Egéoov Beroxduacte otnv xevipwr) oehida emhéyouue va xateutuviolue otny
xopTéha Ye Tig epapuoyés poag "Go to applications".

Welcome back, vasilis-keramidiotis! .

Walk right through to your applications andfor gatevays

Nead help? Have a look at our @ Documentation @ or Gat suppat 2.

D)

Go to applications Go to gateways

Eyfua 28: TTN Brjpa 20

Y ouvéyela emAéyoude ot 0edld TG oeAdag va tpociécoupe eqopuoyr "Add
application".

Y THEH ey 3y T Communis, -

Al g et g oees O pmmons o cuewss S organosoes @ A [ R —————
Applieatians a + ndd application
[ feme 2 Enaaee versdn -

Syfua 29: TTN BrAya 2.1
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Yt medior Tou Vo EPPUVIOTOUY XUAOUUAGTE VoL GUUTANEWGOUUE EVOY oVOry VOPLOTIXG
XWOWO Yo TN EQUQUOYY| UG XaME Xou Lol OVOUAGLN, TROUEETIXG UTOPOUUE VoL
0WOOUUE %o Uia TEPLY POUpY).

g THE THINGS STACK = : i - ™ o
m 4 y y O Applications o Gateway: =% Oiganizations
oo Commmnity Editior mll Overview Application Sateways Organizations

Add application

Application 1D *

hnoE293

Application name
WeatherStation
Descriplion

Arduino weather station

i

Opbional appiication deacnption; can &i30 be used o save notes about the application

Create application

Syfua 30: TTN Brjua 2.2

Aol ohoxhnpwaooupe To Tponyoluevo Brua Yo Yog EPGOVIOTEL Utar TEQLANTTIXN
TEQLYQUPT| TNG EPUOUOYYIC UG, TNV UPLOTERT TAEURY TNG OEADAG UTdEYOUV XATOLES
XUPTENEG TEQLAYNONG, AUTH) TOU S EVOLUPEREL 6TO ETOUEVO [Briuar efvon 1) xopTéAAL TWV
ocvoxeuwyv "End Devices"mou €youue xataywpelosl otny eQopuoyr poc.
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= x B ol it o -
oo ."':,,F'::ﬂa,. ﬁ 13 Overview [ Appiicstions  ma Gateways &% Organizations @ . ¥ g wasilis-keramidions +
frt e e &

Applications » WeatherStation
m Weatherstation

Weatherstation
10: hndaza3

A End devices No recent activity A DEnddevices 2% 1collaborator O D AP keys
M iredats

General information seeall pctiviy =
<2 Payluad formatiers ¥

Applicanan D hnBR2Ea 7] hn@g2es Create application
1 Integrations -

Created 3t

Sep 18, 2022 21:25:46

s Collaborators

Sep 18, 2022 2122146
Or APl leys
£ General settings

YyAuo 31: TTN Brjuo 2.3

Exel Yo emiéCouye vo tpootécouye vEd GUOKELT.

Applica

» Enddevices

End devices [3] a S import end devices | [T P PUSRRS

B3 veathersution

B Owvorviow

A Enddeices

Syfua 32: TTN BAua 2.4
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11.3 Brua 30 Kataywelon cuoxeung

[Ma var xaaywplooue TNV cuoxeut| pag Yo emAéloupe TV yetpoxivtn uédodo xadog
oev etvan Etown yia amevdeiog oUVOEOT BLOTL OEV UTEEYEL OTNV AMOTO GUOXELWY, AAAS
elvon pla cuoxeun tou €yetl oyedooVel and eudc.

Yo medio mou epgaviCovton Yo emhéZouue To oyEdo cLYVOTNTAC ToL Vo
YENOUWOTOLAGOUNE, TNV €XBOCT) TOU TewToxoAhou Ta onola xadoptlovtour and Tov
TOUTOOEX TN TOU €Y OUNE ETAECEL.

Applications » WeatherStation » End devices » Register manually

Register end device

From The LoRaWAN Device Repository Manually

Frequency plan @ *

Europe B63-870 MHz [SFS for RX2 - recommended)

LoRaWAN version @ *

LoRaWAN Specification 1.0.0

Regional Parameters version @ *

Show advanced activation, LoRaWAN class and cluster setfings

Eyhua 33: TTN Brjua 3o
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Yuveyilovtac mapaxdte emhéyoupe vo napdlouue to: DevEUI - AppEUI - AppKey
Tt omola ypedlovTton yiol THY GOVBEST) XU amodOY NG TNG CUOXEUNG LS.

e DevEUIL 64bit Movadixd avory vwplioTind GUOKEUTC.

o AppEUI: 64bit Movadixd avaryvwploTind e@apuoyis amapaftnTo yio TNy yewpadio
XUTé TNV GUVOEST) OTNV EQUPUOYT.

o AppKey: AES-128 bit Movadixd xo xpupd xAedl anopaitnTto yior Ty
XPUTTOYRAPNOT| TWV BEQOUEVMY TEWV TNV ATOGTOAN, AUTO TO XAELOL OEV
ueTodideTaL TOTE GTO BiXTUO.

DevEUI @ *

76 B3 D5 7E DB 85 57 49 1/50 used

AppEUI D *

B0 66 060 B0 DO ©6 B0 B4 Fill with zeros

AppKey @ *
5D @ 34 @ 80 W 79 @ BC & 23 @ 84 @ 99 % | () Generate

End device ID @ *

eui-70b3d57ed0055749

This value is automatically prefilled using the DevEUI

After registration
® ' View registerad end device

Register another end device of this type

Register end device

Syfua 34: TTN Brya 3.1
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Aol ohoxhnpwaooupe o Briuata xon ETMAEEOUUE TNV XATOYWELOT TNG CUOXEUHE Vo
emOTEEPOLUE GTNV GEAIDA TOU TEPLYPAPEL TNV GUOXELY| HOC.

eui-70b3d57ed005574a

1D: 2ul-TOb3d5Ted0055742

Tnfa <nfa No activity yat &
Werview Live data Messaging Locatian Payload formatters Claiming General settings
General information = Live data See all acoviny —
End device 1D ui-70b3d5TedEdsET 4a [ @ 21:31:14  Creats end devies
renuency plan Europe 863-878 MHz [SF9 for RXZ - recom. | M@
N versior LoRaWAN Specitication 1.8.8 [
Regional Parameters version | TS981 Technical Specification 1.8.0 ®

Sep 18,2022 21:31:14

Activation information Location Change location settings —
AppEUI @ 50 BO 5 B4 88 B3 89 o

DevEUIl 7@ 53 D5 7E 00 B5 67 44 o T

=@ @@ @@ @- ¢ B ©

Syuo 35: Brpa 3.2

Télog avtiypdgovTtag autd Tor Telo TEDIN TWY AV VWPELOTIXWY GUCKEVHC XAl
eopUoY g xodwe xou To AES »Aeld! umopolue va eVEQYOTOIACOUNE TNV CUOXEUT UG
YenotpomolvTac Tov xwdixo ttn-otaa(the things network-Over The Air Activation)
xou oxohoudovtag Tig 0dnyieg tng Pihodrnng MCCI-LoRaWAN-LMIC-library o7o
GitHub0 avtiypdgouue 6to mpdypauua tou Arduino tig Tipég autéc.

11.4 OTAA (Over the Air Activation)

H Swdwcaota [9] Over the Air Activation 1 evepyornoinon péow tou aépa etvon piot
AGPAUATC BLodxacior Yol VoL EVERYOTOLAGOUNE Xal VoL TEOCVEGOUUE Ulol GUOXEUT| GTO
dixtuvo LoRaWAN.

H dwdwacio auth amoteleite amd pla oxohovdio 5 Brudtwy.
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https://github.com/mcci-catena/arduino-lorawan

e Brjua 1: H cuoxeur] yog Eexvd TNV amooToA Tou unvOuatog GUVOECTC GTO
olxTvOo, TO Ufvupa auTéd anoteleite and Tplo MEdla, VO ATd AUTY Ta
mpoavapépaue Topandve DevEUI - AppEUI xou éva oaxéun to DevNonce o
omofo elvor o povadixy| Tuyado Ty Twv 2byte 1 omola dnuioupyeite and Ty
CUOXEUT) Jog o amo¥nueveTal amd ToV EXUOTOTE DLUXOULOTH TOU OXTUOU %ol
umopel vor Sloxplvel Tl GUOXELY| EGTELAE TO UAVUUA GOVOEDT, UE UTOTEAEOHUA VA
amoppldet dAo unvipato cUVOESTC Ue TNV (Bl TY| TpooTtateboviag £TOL TO
bixtuo and emdéoeic avapetddoone (replay attack).

e Brjua 2: O duxoutotic agol deydel to urivupe cOvoeong To enelepydletal xan
nopdryet 800 xAedid ouvedplog (session keys) to (NwkSKey - AppSKey) xadede
X0 TO UAVUMA OmoBOY S EQV 1) CUOKELT| ETITEENETE Vo EloENUEL 0TO BixTuO.

To wAvuua anodoyrc TepthouBdvel:

— AppNonce: Efvar pior Tuyadar Tiur mou dnuioupyelte and Tov SLaxoploTy| xaL
YeNOWoTotite amd TNy cuoxeut| ytor va e€dyet tor xhewdid (NwkSKey -
AppSKey).

— NetID: Ilepiéyet To avayvoplotixd Tou dIXTOoU, To 7 TEPIGOOTERO ONUAVTIXS
dmneplo 4 MSB.

— DevAddr: Eivau ) Siebduvon tng cuoxeufic tnv onolo Tapdiyel 0 Blaxouto g
Yior vor avary VopiCel TNV cUGXEUT) 0TO Tap®Y BixTLO XL amoTeAElte and 32bit.

— DLSettings: Auté to medio anoteheite and 1Byte xou mepléyet Tic puduloeic
AATEPYOUEVNC OUVOEDTC TOU TEETEL VoL YENOLLOTIOLACEL 1) GUGKELT| OC.

— RxDelay: Ilepiéyel tov ypdvo xaductépnong mou Yo yenolonotnoEL N
oLOXELY| UETAEY TNG AmooTOA G Xt APng dedouévwy Rx - Tx.

— CFList: ITpoapeTtixr) AMota cuyvoTATwy Tou LTOoTNEILEL O BLIXOUIGTAS.

‘O)o autod T pHvuua xputtoypaprte Ue o (AppKey) yenowonowdvrag
xpuntoypdpnorn AES.

e Brjua 3: O Slaxoulotrg 6TEAVEL 0TI GUOXELT| TO XPUTTOPRUPNUEVO UVUUNL
amodoy .

e Briuo 4: O Sraxopiothc tou dixtiou xpatd 1o xAetdi dixtiou (NwkKey) xou
uetapépel To xhewl epopuoyrc (AppKey) otov Slaxoptots e@opuoyfic.

e Brjua 5: H cuoxeun amoxpuntoypagpn To UfVUUa amodoy g YeNoUOTOLWYTIS TO
(AppKey - AppNonce) yio vo e€dyer o 800 xhetdid ouvedpiog (NwkSKey -
AppSKey) ta onola arodnxedoviar oty cuoxeur| poll ye Ty diediuver Tou pog
€dwoe o Slaxouothc (DevAddr), tdpeo mAéov 1 cuoxeur) eivor EvEpyOTOINUEVT
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AppKey AppKey

End Device Network Server Application Server

OJoin-request

rocesses the loin-request,
session key generation
(AppSKey, NwkSKey)

BJoin-accept

o

Keeps NwkSKey
AppSKey distribution

Session i(ey generation
(AppSKey, NwksKey)

Yyhuo 36: Awdypopua poric OTAA v1.0
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12 Yvunepdopata xou IToapatnerioeig

MéypL tnv Bpuom xar avdntuln tou tpwtoxdhhov LoRa WAN ta dixtua IoT nou
UTOPOVUGHUE VoL DLUUORPOCOUUE YTy lTe XAEIGTE ONhadr dev elyay xaio emxovevia
UE XAmOoLo GAAO BIXTUO TaEd UOVO ECWTERIXY 1) \ToY GUVOEDEUEVDL UE UEVHBOUC TTOU
elyav petovexthpoto 1 meptmhoxdtnta i EAherdn aopdhetac Ty (Yphon ThAEPwVIXOD
duetou xuhéhne, WiFi).

H dpuom evég dixtou agrepmuevo amoiuta yio Ty dtacivoeot IoT vnodtiwy xou
CUOXELWY PETAET TOUC GAAG xou Ue To internet Snuiovpynoe pa TANYGea ETAOYOY
xou ANOOEWY GE OyYedOY GAoug Toug Topelc TNg (whg Hog.

Atvovtag pag EAEYY0 %o TopoxohoUnoT O amOPaXEUOUEVYL OTUElN Xou
EYHATACTACELS AUEAVOVTAS ETOL TIC DUVATOTNTES UOC.

Mepwol and autole Toug Topeic etvau:

o Ilopoxorolinon tng alucidag eyorinv: Ov aointrieec LoRaWAN poag
EMTEETOUY TNV TopoxohoLinon tng Yeppoxpaciog xatd TNy UETAUPORA.

o Awatrienon emagric pe Cwa mpog eCagdvion: [ewypoagixy| tapoxohotinon (owy
TEOG ECAPAVIOT).

o 'Bumveg gdpueg: Hapoxoholinon oe mporyuatind yedvo Tng uypasiog Tou

€08PoUC BEATIOVOVTUS TO TEOYEUUUN TOTIOUATOS Xal XAVOVTAG ECOXOVOUNON
vepoU €we xon 30

o ECowovounon vepol: ‘Aueor ewdonolnon onatdAng vepol ot Tuyov BAdBec oToug
AYOYOUS UDPOBOTNONG UL TOATG.

o Acgdhewa Tpopiuwy: Hapoxorhotinon xou dwathipnorn otodeprc Vepuoxpaciog yia
TNV TOLOTNTA XAl AGPAAELL TV TEOPIUOV.

12.1 ’"Eyxpiomn anod ITU

Katd tnv eyypapn autic g epyaoiog (2022), npdogata otne 7 Aexepfpeiouv 2021 to
mewtoxorlo LoRaWAN eyxplinxe and tnv nayxoouLor Eveon) THAETXOVOVLGOY
ITU(International Telecomunications Union) w¢ éva atdvtop yio ta eupeiog neployc
dixtua youniic toyvoc, Low Power Wide Area Networking (LPWAN).
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12.2 Mezproeic xou BeATiwoelg

Kotd tov oyediacud xou xataoxeun Tou otoduol, emhéydnxay ot pedodol
EMXOWVWVIAG XL 0 ECOTAMOUOC CUUPWYAL UE OLXOVOULXS XPLTHARLOL XOL XELTTRLA
SLodecLPOTNTUC TOCO Yiol TOV ECOTAMGUO 6CO0 YOl Yol TNV ATOUG(o Tou BixTUOU
LoRaWAN.

12.3 BeATtiwwoeic

Auto Bev onuolvel duwe Twe BeV UTEEYEL YWeog Yio BeATiwon Tou oTorduoo.
M emhoy?| mou propet va Betiwoel Tov otodud ebvar vor tpoc¥écouue xon GAAa
oucUnTrhela dpYavVe OTWC:

o Avepodeixtng

o AoUntrpto ToybTNTOC OVEUOU

o Awointripto Bpoydmtwong

o AwoUntrpto Nl oxtivoBoAiag

ITohd xon Sudpopar axdpo Tar omoior BehTidvouy Tov oTadud oahhd BeBaing auidvouy To
%00TOC XU TNV TOAUTAOXOTNTA TOV.

12.4 Meproelg

Avth TV otiyur| o otaduog tpogodoteital and Eva Tpo@odoTid S5V DC1.2A, xau 1
XATAVIAWOT) pEUUOTOC Tou €pyeton oTal 2.5mA ye anotéleopa 1 1oy e Tou amatel va
etvor 1.25W.

M mpdTaon o Aoy vo dnuLoupyiooude uio autovoplor Yo Xamoleg UEpES OE
Tep{nTwon mou Bev elvar Sldéoiun 1 NhexteodoTNoT Tou oTAduoU.
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Me ot dedouévar Tou €Y0oUUE UTOPOUUE Vo BROUUE TMS 1) XATAVIAWOY ToU GTaduo0
AVEQYETAL OTIC!

Hyepnoiwc

1.25W - 24h = 30Wh/day
EBdopadiaio

30Wh -7d = 210Wh/week
Mrnviado

30Wh - 30d = 900W h/month

Avahoywe e tnv meployy| mou Ya tonovetolouue Tov oTardud Vo €youue xal To
TOGOGTH NAOPAVELIS TNG TEPLOY TG AASL Wit YEVIXT TtepinTwon 7 Nuépeg amouata
NAOQAVELNG GTOUG TILO YEWEQVOUC UHVES Elvol apXETH.

‘Etol Yo ypeetalduootoy pnatopies:
210Wh/5V = 42Ah

Kaddre xou éva /B nédveh 6c0 1 Simhdoia toyic tou otadpol pe pio aénon 30%
AOYO OTMWAELWV:

(2,5W - 0.3) +2,5W = 3,25W

Puoixd Yo emhé€ouue oUWV PE TIG EMAOYES TOU eUntopiou, 1 TANCIECTERT EMAOYN
mou €youpe eivon @ /B ndveh twv 5W.
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13 Pwroypapio Xtaduol

LCD16X2
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ESP8266.01 - MCP9808
WiFi Module -

R
r
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©.0) Arduinoe UNO R3

Product Reference Manual
SKU: A000066

Description

The Arduino UNO R3 is the perfect board to get familiar with electronics and coding. This versatile microcontroller
is equipped with the well-known ATmega328P and the ATMega 16U2 Processor.
This board will give you a great first experience within the world of Arduino.

Target areas:

Maker, introduction, industries

1/13 Arduino® UNO R3 Modified: 07/09/2022



Data sheet Page 2
BMP180

BMP180

DIGITAL PRESSURE SENSOR

Key features

Pressure range: 300 ... 1100hPa (+9000m ... -500m relating to sea level)
Supply voltage: 1.8...3.6V (Vpp)
1.62V ... 3.6V (Vppio)
Package: LGA package with metal lid
Small footprint: 3.6mm x 3.8mm
Super-flat: 0.93mm height
Low power: 5pA at 1 sample / sec. in standard mode
Low noise: 0.06hPa (0.5m) in ultra low power mode

0.02hPa (0.17m) advanced resolution mode

- Temperature measurement included

- I°C interface

- Fully calibrated

- Pb-free, halogen-free and RoHS compliant,
-MSL 1

Typical applications

Enhancement of GPS navigation (dead-reckoning, slope detection, etc.)
In- and out-door navigation

Leisure and sports

Weather forecast

Vertical velocity indication (rise/sink speed)

BST-BMP180-DS000-09 | Revision 2.5 | April 2013 Bosch Sensortec
© Bosch Sensortec GmbH reserves all rights even in the event of industrial property rights. We reserve all rights of disposal such as copying and passing on to third
parties. BOSCH and the symbol are registered trademarks of Robert Bosch GmbH, Germany.
Note: Specifications within this document are subject to change without notice.



Each DHT11 element is strictly calibrated in the laboratory that is extremely accurate on
humidity calibration. The calibration coefficients are stored as programmes in the OTP memory,
which are used by the sensor’s internal signal detecting process. The single-wire serial interface
makes system integration quick and easy. Its small size, low power consumption and up-to-20
meter signal transmission making it the best choice for various applications, including those
most demanding ones. The component is 4-pin single row pin package. It is convenient to
connect and special packages can be provided according to users’ request.

2. Technical Specifications:

Overview:

Item Measurement | Humidity Temperature | Resolution Package
Range Accuracy Accuracy

DHT11 20-90%RH +5%RH e B 1 4 Pin Single
0-50 C Row

Page | 3




1. Overview

Overview

1.1

Espressif

Espressif's ESP8266EX delivers highly integrated Wi-Fi SoC solution to meet users’
continuous demands for efficient power usage, compact design and reliable performance
in the Internet of Things industry.

With the complete and self-contained Wi-Fi networking capabilities, ESP8266EX can
perform either as a standalone application or as the slave to a host MCU. When
ESP8266EX hosts the application, it promptly boots up from the flash. The integrated high-
speed cache helps to increase the system performance and optimize the system memory.
Also, ESP8266EX can be applied to any microcontroller design as a Wi-Fi adaptor through
SPI/SDIO or UART interfaces.

ESP8266EX integrates antenna switches, RF balun, power amplifier, low noise receive
amplifier, filters and power management modules. The compact design minimizes the PCB
size and requires minimal external circuitries.

Besides the Wi-Fi functionalities, ESP8266EX also integrates an enhanced version of
Tensilica’s L106 Diamond series 32-bit processor and on-chip SRAM. It can be interfaced
with external sensors and other devices through the GPIOs. Software Development Kit
(SDK) provides sample codes for various applications.

Espressif Systems’ Smart Connectivity Platform (ESCP) enables sophisticated features
including:

e Fast switch between sleep and wakeup mode for energy-efficient purpose;
e Adaptive radio biasing for low-power operation
* Advance signal processing

¢ Spur cancellation and RF co-existence mechanisms for common cellular, Bluetooth,
DDR, LVDS, LCD interference mitigation

Wi-Fi Key Features

e 802.11 b/g/n support

* 802.11 n support (2.4 GHz), up to 72.2 Mbps

e Defragmentation

e 2 xvirtual Wi-Fi interface

* Automatic beacon monitoring (hardware TSF)

¢ Support Infrastructure BSS Station mode/SoftAP mode/Promiscuous mode

1/26 2020.10
Submit Documentation Feedback




MICROCHIP

MCP9808

+0.5°C Maximum Accuracy Digital Temperature Sensor

Features

Accuracy:

- +0.25 (typical) from -40°C to +125°C

- 20.5°C (maximum) from -20°C to 100°C
- +1°C (maximum) from -40°C to +125°C
User-Selectable Measurement Resolution:
- +0.5°C, +0.25°C, +0.125°C, +0.0625°C
User-Programmable Temperature Limits:

- Temperature Window Limit

- Critical Temperature Limit
User-Programmable Temperature Alert Output
Operating Voltage Range: 2.7V to 5.5V
Operating Current: 200 pA (typical)
Shutdown Current: 0.1 pA (typical)

2-wire Interface: 12C™/SMBus Compatible
Available Packages: 2x3 DFN-8, MSOP-8

Typical Applications

General Purpose

Industrial Applications

Industrial Freezers and Refrigerators
Food Processing

Personal Computers and Servers
PC Peripherals

Consumer Electronics
Handheld/Portable Devices

Temperature Accuracy

Description

Microchip Technology Inc.’'s MCP9808 digital
temperature sensor converts temperatures between
-20°C and +100°C to a digital word with
+0.25°C/+0.5°C (typical/maximum) accuracy.

The MCP9808 comes with user-programmable registers
that provide flexibility for temperature sensing
applications. The registers allow user-selectable
settings such as Shutdown or Low-Power modes and
the specification of temperature Alert window limits and
critical output limits. When the temperature changes
beyond the specified boundary limits, the MCP9808
outputs an Alert signal. The user has the option of setting
the Alert output signal polarity as an active-low or active-
high comparator output for thermostat operation, or as a
temperature Alert interrupt output for microprocessor-
based systems. The Alert output can also be configured
as a critical temperature output only.

This sensor has an industry standard 400 kHz, 2-wire,
SMBus/I2C compatible serial interface, allowing up to
eight or sixteen sensors to be controlled with a single
serial bus (see Table 3-2 for available Address codes).
These features make the MCP9808 ideal for
sophisticated, multi-zone, temperature-monitoring
applications.

Package Types

Occurrences

8-Pin 2x3 DFN* 8-Pin MSOP
SDA[1:9 ___. ‘8]vpp  SDA[T] Y [8]Vop
SCL[2:' Ep ':7]A0 scL[2] [7] A0
Mert[310 9 5| At Alert [3] [6] A1
GND[4: "~ "' I5|A2 GND [4] [5] A2

40%
1 Ta=-20°C, 25°C, 85°C, 100°C
1 Vop=3.3v
4 854 units

30%

20% 1

10% -

0% -

2 I - < N 0 3
Temperature Accuracy (°C)

2
o

0.5

* Includes Exposed Thermal Pad (EP); see Table 3-1.

©

2011 Microchip Technology Inc.
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LoRa

SX1276/77/78/79

WIRELESS, SENSING & TIMING DATASHEET

SX1276/77/78/79 - 137 MHz to 1020 MHz Low Power Long Range Transceiver

’__‘

L — O

Qo

LoRa/ise
L]

[ sex

[] eeots0y

[ memxremace

]

A

GENERAL DESCRIPTION

The SX1276/77/78/79 transceivers feature the LoRa™ long
range modem that provides ultra-long range spread
spectrum communication and high interference immunity
whilst minimising current consumption.

[ ] ]

3

Using Semtech’s patented LoRa™ modulation technique
SX1276/77/78/79 can achieve a sensitivity of over -148dBm
using a low cost crystal and bill of materials. The high
sensitivity combined with the integrated +20 dBm power
amplifier yields industry leading link budget making it
optimal for any application requiring range or robustness.
LoRa™ provides significant advantages in both blocking
and selectivity over conventional modulation techniques,
solving the traditional design compromise between range,
interference immunity and energy consumption.

These devices also support high performance (G)FSK
modes for systems including WMBus, IEEE802.15.4g. The
SX1276/77/78/79 deliver exceptional phase noise,
selectivity, receiver linearity and IIP3 for significantly lower
current consumption than competing devices.

ORDERING INFORMATION

Part Number Delivery MOQ / Multiple
SX1276IMLTRT T&R 3000 pieces
SX1277IMLTRT T&R 3000 pieces
SX1278IMLTRT T&R 3000 pieces
SX1279IMLTRT T&R 3000 pieces

SX1276WS Wafer Form 1 Wafer (2000 dies)

¢ QFN 28 Package - Operating Range [-40;+85°C]
¢ Pb-free, Halogen free, RoHS/WEEE compliant product

E ==

BT ANA ug.Ji:"I (] 0, O GND NRESET

KEY PRODUCT FEATURES

LoRa™ Modem

DG VBAT_RF  VI_AMA VR_DIG

168 dB maximum link budget

+20 dBm - 100 mW constant RF output vs. V supply
+14 dBm high efficiency PA

Programmable bit rate up to 300 kbps

High sensitivity: down to -148 dBm

Bullet-proof front end: 1IP3 = -11 dBm

Excellent blocking immunity

Fully integrated synthesizer with a resolution of 61 Hz
FSK, GFSK, MSK, GMSK, LoRa"™and OOK modulation
Built-in bit synchronizer for clock recovery

Preamble detection

127 dB Dynamic Range RSSI

Automatic RF Sense and CAD with ultra-fast AFC
Packet engine up to 256 bytes with CRC

Built-in temperature sensor and low battery indicator

APPLICATIONS

.
24
.
.
.
.
.
.
¢ Low RX current of 9.9 mA, 200 nA register retention
.
.
.
.
.
.
.
.

Automated Meter Reading.
Home and Building Automation.

.
.
¢ Wireless Alarm and Security Systems.
¢ Industrial Monitoring and Control

*

Long range Irrigation Systems

Rev. 5 - August 2016
©2016 Semtech Corporation

Page 1

www.semtech.com



	Εισαγωγή
	Ο Ρόλος ενός μετεωρολογικού σταθμού.
	Χρήση των δεδομένων

	Θερμοκρασία
	Μέτρηση Θερμοκρασίας
	Αισθητήρια Θερμοκρασίας

	Ατμοσφαιρική Πίεση
	Μέτρηση Ατμοσφαιρικής Πίεσης
	Αισθητήρια Πίεσης

	Υγρασία
	Τύποι Υγρόμετρων

	IoT(Internet of Things)
	Διασυνδέσεις
	LoRa
	LoRa Διαμόρφωση
	LoRaWAN
	Αρχιτεκτονική LoRaWAN

	WiFi
	IEEE 802.11
	Διαμόρφωση OFDM


	Σχεδιασμός κυκλώματος
	Αισθητήρες Θεμοκρασίας Πίεσης και LCD
	Αισθητήρας Σχετικής Υγρασίας
	WiFi Module
	LoRa Module
	FBD Μετεωρολογικού σταθμού
	Κυκλωματικό Διάγραμμα

	Προγραμματισμός Σταθμού
	Προγραμματισμός Arduino
	Κώδικας Flow Chart
	Κώδικας Text

	Προγραμματισμός ESP8266
	Κώδικας Flow Chart
	Κώδικας Text


	Δημιουργία Εφαρμογής ThingSpeak
	Βήμα 1ο Δημιουργία Λογαριασμού
	Βήμα 2ο Δημιουργία Καναλιού
	Βήμα 3ο Συμπλήρωση Πεδίων
	Βήμα 4ο Αντιγραφή Κλειδιών API
	Βήμα 5ο Εισαγωγή Γραφημάτων και Οργάνων

	Δημιουργία Εφαρμογής The Things Network
	Βήμα 1ο Δημιουργία λογαριασμού
	Βήμα 2ο Δημιουργία εφαρμογής
	Βήμα 3ο Καταχώριση συσκευής
	OTAA (Over the Air Activation)

	Συμπεράσματα και Παρατηρήσεις
	Έγκριση από ITU
	Μετρήσεις και βελτιώσεις
	Βελτιώσεις
	Μετρήσεις

	Φωτογραφία Σταθμού
	Βιβλιογραφία
	Παράρτημα

