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To Swadiktvo AANage OAOKANPWIIKA TOV KOOPO KABWG TIAéoV aTIOTEAED avaTIOOTIACTO
koppatt tng Cwng tou avBpwriov. H 10€a ‘Internet of Things” (loT) Baociotnke otnv
ONMAVTIKOTNTA ToU OLAdIKTUOU OToV AvOpwWTIo, 0 CLUVOUACOKO HE TNV AVAYKN TOU YO JLd
o Avetn KL €UKOAOTEPN KABNUEPLVOTNTA. YTIAPXOUV OLOEKATOPMUPLO OUVOEDENEVEG
OLOKELEG OTo Oladiktuo Tou avtaAAdooouv dedopéva Kal TIAnpogopieg. Ol CUOKEVEG
QUTEG OAOEVA KAl auéavovTal ETNPEACOVTAG TNV avBpwToTNTa O PEYAAUTEPO BaBPO ATt
OTL TO 010 10 OLadikTvo. ZUPPWva PE ektipnon tng Cisco 0 OUVOAKOG aplBuog twv loT
ouokevwv Ba @taocel 50 d1g o 2020 [1] kat 500 &ig pExpL to 2030 [2].

2KOTIOG TNG TITUXLOKAG EPYAOIAG £ival VA KAVEL JLA ELOAYWYT) O€ AUTO TO OXETIKA VEO TIEDIO
TOU TEXVOAOYIKOU KOopou. To loT eival yia TToAAOUG To €TOuEVO Brpa EEAENG TOL
OLAdLKTUOU OTIWG TO YVWPICOLPE CAPEPA. 2TA TIPWTA VO KEPAAALA TIEPLYPAPETAL N EVVOLA
KAl ava@Eépovtal KATIOLEG aTIO TIG EQAPUOYEG TOU KABWG oL duvatoTNTES Yl dnpoupyia
VEWV EQAPUOYWV Eival TIPAKTIKA ATIELPEG.

To tpito KEPAAALO TIEPLYPAPEL TO TIPAKTIKO KOUMUATL TNG €PYOCIOC KAl TN XPron tou
TipwtokoAov MQTT. MNeploodtepn avaluon Tou TPATIOL AELToupyiag Tov, Twv BACKWY
EVVOLWV YLa TNV KATAVONOoN Tou, YiveTal 0TO TETAPTO KEPAAALO.

21O TIEPTITO KEPAAALO YiveTal avagpopd Kal TEEPLYPAP TwV UALKWY TIOU XpNnoLJoTiojonkav
yla TNV €py0oia, eV OTO €KTO KEPAAALO TIOPOULOLAZETAL TO KUKAWUA PE OXNUATIKO
Olaypappa.

Ta kepdAala amd 10 £BOOUO €W KAl TO EVOEKATO €XOUV QVOAUTIKEG 0dnyieg yla tnv
EyKATAoTOON KAl pUBPLON TWV EQAPPOYWY TIOU XPNOLUOTIOWBNKAV yla TNV LAOTIOINCN TOu
{nTolpEVOL NG gpyaciag.



1. Internet of Things

O 6pog “Internet of Things” (dLadiktuo twv Tpaypdtwy) ekivnoe wg WOEa tn dekaEsTia Tou
70’. XpnoJoTtiol|tnke Tpwtn cpopa aroé tov Kevin Ashton 10 1999 w¢ B¢épa tng outAiag
TOU O€ Pla Ttapouciaon ya v Procter &
Gamble [3]. Tévice 1nv  avaykaia
poiToBeon tng Lmapéng RFID (Radio
Frequency Identification) otnv aAvcida

e =P . ,% AvEQOOLAOUOU TNG ETALPEING WOTE PEOW

. : ’ OUAANOYAG TTANPOPOPLWY ATIO UTIOAOYLOTE

Coined the term“the : Yns . Po% ’p . v s

Internet of Things” y’ va PElwBoUV Tta amoBANTa, oL ATIWAELEG KO
g ; oL daTaveg.

Av Béhape TepIANTITKA va opiooupe tov 6po Internet of Things Ba Aéyaue Twg eival n
OLadIKTUAKA OUVOECT UTIOAOYIOTIKWY CUCKELWYV TIOU EivVal EVOWUATWHPEVEG OE KABNUEPLVA
QVTIKEIYEVA, JE OKOTIO VA ETIKOVWVOUV KAl VA AAANAOETIOPOUV UETAEL TOUG, AAAG KAl va
eAéyxovtal i va TtapakoAovBouvial aTIoUAKPUOHEVA.

2. EdappoyéEg

Ta teAevtaia xpovia n évvola ival o€ tepdoTio Babud dladedopEvn Kal TTAEOV N EQAPUOYN
NG ouvavtdtal TtavtoU. Z€ APKETA TIEdia N eQapuoyn NG BPICKETAL AKOWPN OE TIELPAPATIKO
OoTAdl0 KAl ouveXws egeAiooetal. Mapakdtw avagpépovial PEPIKOL TOPEIG OTOUG OTIoioUG
non xpnouJoTioleital.

‘E€uttvo ZTtitt

lowg n TIPWTN €PapUOY TIOL £PXETAL KATA VOu OTav avagepouaote o€ loT ocuotrjuata
MG Kal XIAGdeg avBpwrtiol unviaiwg avalntolv €Eutveg AUCELS ylO TA OTITIO TOUG.
Mapéxovtal duvatdTnNTeS dlaxeiplong BEpPOOTATWY, KALUATIOPOU, EIKOVAG, NXOU, WTIOUOV
OKOWN KAl QUTOMATOU TAIOPOTOG KATOLKIOLWV.

Wearables

2 XEOLOOUEVEG OUOKEVEG WOTE VA popLlouvTal, Ta smartwatches xpnoluotoloovial EvpEWS
o€ ONO TOV KOOMO. Z&€ GUVOUOONO PE OUVODEUTIKEG EPAPMOYES TIOU eyKaBiotavtal o€
smartphones, divouv 1n duvatdtnTa AYNGS NVUUATWY, TNAEQWVNUATWY, KABWG KAt Anyng
TIANPOPOPLWV OE OXEON KE TNV LYEIQ KAL TNV QUOIKNA KATAoTaOoN.



Blopnxaviki MNMapaywyn

H amopakpuopévn TtapakoAolBnon CUCKELWV Kal Pnxavnudtwyv o€ Plopnxavies. Mwa
TEXVOAOYia IOV CUMBAAEL OTNV BeATiwon NG TIAPAYWYLIKOTNTAG WG TIPOG TNV TIOLOTNTA KAl
TOV XPOVO, TNV €§OIKOVOUNON EVEPYELOG KAl TIPWTING UANG, OAAG KAl TNV OTOTPOTIH
OLOTUXNMATWY OE TIEPLTITWOELS OUCAELTOLPYIOG.

Newpyia kat Ktnvotpopia

ApkeToi aypdteg KaL KTnvotpodgol £xouv Bacioel v dlaxeiplon Twv KAALEPYELWY KAl TwV
CWwV TOUG O€ £EUTIVEG CUOKEVEG. XpNoLJoTIolouvTal Epyaleia avaAuong tng ouveeong Tou
€0A@OUG KAl TIPOYVWONG KalpoU, drones, CUOKEVEG IKAVEG VA aVIXVEDOOUV O0BEVELEG O€
MEAN TOL KOTtadLoU Kal va EVIOTIiIoOLV T B€on TouG.

Yyelovouikn Mepi@aAywn

YTIapxouv TIOANATIAEG EQAPPOYEG OTOV TOPEQ TNG LYEIOG OTIWG TIPOCWTILKOL aLoBNTAPES
YUUVOOTIKAG, €SOTIALIOMO QTIOPOKPUOPEVNG TIAPOAKOAOUBNONG Twv acBevwv aKOun Kat
XELPOUPYIKA POUTIOT.

Avutokivnto

Mua texvoloyia n ottoia cuvduAlovTag alobNTPES, KEPAIEG KAL EVOWUATWHEVO AOYLOUIKO
BonBdaeL tnv mAorynon Kat tn otdbuevon. Exel akoun tn duvatdtnta va Aaupdavel
ATIOPACELSG TIOU OXETiCovTal PE TNV TaxLTNTa, TNV akpiBeLla KAl tnv otabepotnta.

H mopokdtw epyacia a@opd MO KATAOKEUN €vOG aTAOU CUCTAPATOS METPNONG
Bepuokpaciag kal vypaciac. Ot AYelg Twv UETPROEWV Yyivovial HECW alobntrpa Kat
UTTAPXEL N dLVATOTNTA YPAPLKNG ATIEKOVIONG TwV attoteAcopdtwy péow web interface o€
OUOKEVEG TIoU PBpiokovial ouvdedepéveg oTo Bl0 diktuo. OL PETPACELS TOU alobnthpa
AapBavovtal Kat armootéAAovtal amnd éva ESP32 ue tn xprion tov MQTT mtpwtdkoAAou
eTukowvwviag. Tn dwaxeipion twv dedopévwy amd 10 ESP32 aAAd kat Tpog autd, tnv
avahapBavel €va Raspberry Pi wg MQTT Broker (IoT Server). Méoa amd tnv epappoyn
Node-RED ot ouvdedepévol XproTeG UTIOPOUV va BAETIOUV TIC UETPNOELS KL ETUTTAEOV
MTIopOoUV va eTéuouv amopakpuouéva avapovtag i ofrvoviag €va LED, to otmoio £xel
ouvdeBel oe pla amd g €§odoug Tou ESP32. Zrg emdueveg mapaypdgoug Ba
ATIOCA@PNVIOTOUV OL EVOEXOUEVWG AYVWOTOL OPOL, WOTE va Yivel TIANPWS Katavontd to
QVTIKEIPMEVO JE TO OTIOIO EVAOXOANOAKALE.



4. T1 €ival to MQTT Katl nmw¢ AElTOUpyEl

To MQTT (Message Queuing Telemetry Transport) eival TPWTOKOAAO ETUKOWVWVIOG
oxedlaopévo wote va xpnowdotolel Publish/Subscribe Aettoupyieg yia tnv aviaAayn
dedopevwy petaéy twv clients kal tou server (broker). H eAdxiotn armaitnon mépwv, n
Xpron MIKPoU OLKTUOKOU €0poug Jwvng €ival PEPIKA aTIO Ta XOPOKINPLOTIKA TIOU  TO
kaBlotoLv 1BavIKO yla Tn Xpron tou o€ eQapuoyEg 1oT. [4]

Mapokdtw avaAvovial KATOlEG PACIKEG €VVOLEG TIPOG TNV KATOVONON TOU TPOTIoU
Aettoupyiog tou MQTT.

4.1 Publish/Subscribe

2¢ é€va ovotnua publish & subscribe pla cuokev umopei va dnuootevoel (publish) éva
pMvupa oe kAmolo topic, 1 umopel va eival eyyeypauuévo (subscribed) oe éva
OUYKEKPLUEVO topic wote va AapBavel unvouata.

Publish
P

subscribe | DEVICE 2

< -_— - .-

DEVICE 1

Mapadeiypatog xapn to DEVICE 1 kavel publish og éva topic, evw to DEVICE 2 cival
subscribed oto (610 topic omtote AauBavel ynvouata.

4.2 Messages
Ta ynvopata (messages) eivat evioAég A dedopéva Ttou aviaAAdaloviat petagd twv client
kal Tou broker. Yrtdpxouv ot €€A¢ Bactkoi TOTIOL PNVUPATWV:

Connect: Anplouvpyia oovdeong pe tov Broker
Disconnect: Alakottr) ouvdeong pe tov Broker
Publish: Anpoocicuon 6edouévwy OXETIKA PE KATIOo Bépa péoa otov Broker
Subscribe: Eyypaon o€ €va 8éua otov Broker

Unsubscribe: Alaypagr) tou B€patog



4.3 Topics

Ta B¢uata (topics) eival xapaktpeg ue kwdikotoinon UTF-8 Ttou xpnoJoTtolel o broker
WOoTE va QATPAPEL T PnvOpata touv Kabe ouvdedepévou client. AttoteAsital amod €va n
TIEPLOOOTEPA BEPATIKA TTiTIED TA OTIOIA dlaywpifovtal peTadv toug pe éva forward slash

().

MNa mapadelypa n ovviaén evog topic yla tnv AQuTa 0To ypa@eio Tou otutio pag 6a frav
wg €§AG:

Topic level separator

home/office/lamp

\ )] \ )

[

Topic level Topic level

4.4 Broker

‘Evag Broker amoteAei tnv Kapdld €vOg OTIOLOUBATIOTE CUCTHPOTOG ME TIPWTOKOAANO
publish/subscribe. Awaxepifetal tnv Ayn Kat 10 QATPAPLOPA uNVURATWY, artopacidel
ool Ba gival eyyeypauuévol o€ KABE PuAVUPA KAl aTTOOTEAAEL TO PIVUUA OE ALTOUG TOUG
EYYEYPANPEVOULG XpNOoTES (subscribed clients).

- S—
— —
——
——
T -
house/kitchen/door Dewi
—_—— — — e — — -— evice
- BROKER
. — ho”s‘-‘fmon
- W.@
- —
—

Publish

Subscribe



Ol eTtOpEVEG EIKOVEG DEIXVOUV OUVOTITIKA TOV POAO KABE £EOPTIUATOG OTNV EPYATia, KABWG
KaL TN xprion tou TipwtokoAAou eTtikowvwviog MQTT yia tov éAeyxo plag e€6dou touv ESP32
OAAG Kal yla tn dnuoocieuon Twv PJETPACEWY TOU alodntAipa.

@Mj) Mosquitto Publish in: MQTT Client
MQTT Client Broker on RPi  esp32/output
Publish in:
esp32/output Message: “on”
::41?: = —
Node-RED Message: “on” ——

Subscribe to: LED is ON
esp32/output

OL ouvdedepévol xpnotes kavouv amootoAn (publish) unvupdtwy on ) off ané 1o Node-
RED oto topic esp32/output. 210 id10 topic ival eyyeypappévo (subscribed) kal to ESP32
wote AaupBdavovtag ta pnvouuata on A off avtiotowa avapel i oprvel 1o LED.

MOTT Client PuPlishin: (®) 'ﬁ“"{f‘““t"gp- - MQTT Client
Q 1eNt  esp3z2/temperature roker on KFi :
32/humidity esp32/temperature
- * = esp32/humidity

MNode-RED — — — — — — — = - |
i Temperature
Subscribe to: mperature
esp32/temperature and humidity

esp32/humidity

‘Onwg gaivetat otnv Tapantavw elkéva 1o ESP32 kédvel publish tn Beppokpacia oto topic
esp32/temperature kat tnv vypacia oto topic esp32/humidity. To Node-RED wg
eyyeypappévog client ota idla topic, AapBavel kal amelkovidel TG JETPAOELG.



e BME280 Sensor Module

e Raspberry Pi 3 Model B+ (Keyboard & Mouse, microSD, Power supply 5V DC)

e Espressif ESP32 WLAN Dev Kit Board Development Bluetooth Wifi vi WROOM32
e 1x5mm LED

e 1x 220 Ohm Resistor

e Breadboard

e Jumper wires

5.1 BME280 Sensor Module

To BME280 cival €évag TepBAANOVIIKOG aloBNTAPAg 0KA OXEDLAOHEVOG VIO EQAPPOYEG
OTIou TO PEYEBOG KaL N XaunAR KatavaAwon LoXVog amoteAOUV BACLKOUG TIEPLOPLOPOUG
oxedlaopol. H povada ocuvdudalel Eexwplotols aobntrpeg LWNANG aKpPiBElag ya tnv
METpnon BepuoKkpaciag, uvypaciog Kol PBOPOPETIPIKAG TiEoNg KAl N €TKOWVWVia
ETUTUYXAVETAL PE TN XPron TipwtdkoAAou ettikowvwviag SPI A 12C.



5.2 Raspberry Pi

To Raspberry Pi gival évag xaunAoO KOOTOUG UTIOAOYLOTIG TIOU KATAOKELAJETAL ATIO TNV
Raspberry Pi Foundation UK. Exel dl00TA0ELS TUOTWTIKAG KAPTAG e duvatotnTa oUvOEoNS
o€ 006vn 1} tnAedpaon. Awabetel ettiong akpodekteg GPIO (general purpose input/output)
WOTE VA TIAPEXEL TN OLVATOTNTA EAEYXOU NAEKTPOVIKWV €aptnuatwy. YTootnpidet Linux
AELToLPYIKO oLOTNPA KAL YAWOOEG TIPpOYpAUUaTIoPoU Scratch kat Python. H tipwtn €kdoon
Bynke otnv mapaywyr 1o 2012, to otoio £xeL povotpnvo emeéepyactr) ota 700MHz kat
MOAG 256MB  RAM. TA€ov 10 TeAeuTaio PHOVTEAO @QEPEL TETPATIUPNVO ETEEEPYAOTH OTA
1.4GHz kat 1GB RAM. (o avaAuTIKG XOPAKTNPLOTIKA BEiTe £0W)

5.3 Espressif ESP32

Eival éva xaunAol k6otoug SOC (System on a Chip) to omoio kataokevaletal otnv Kiva
arté tnv Espressif Systems. Exel TOAO xapnAf amaitnon ox00G, Aeltouvpyel o€
Beppokpaoieg petalL -40°C kat +125°C kat dabétel evowpatwuévo Wi-Fi kal dual-mode
Bluetooth. Ta mtapamavw aAAG Kal Ta ETUTTAEOV XOPOAKTNPLOTIKA TIOU OLABETEL, TO KOBLoTOUV
Ml e€alpetiki emAoyn yia e@apuoyEg loT.(Ma avaAuTiKa XapakTnELOTIKA Oeite Ow)
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https://static.raspberrypi.org/files/product-briefs/Raspberry-Pi-Model-Bplus-Product-Brief.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_technical_reference_manual_en.pdf

6. To KUKAwpa
Mo TNV KATOOKELN XPNOLUOTIOWBNKE TIPWTOKOANO eTtikowvwviag 12C. Tepupwbnkav ot
akpodékteg GPIO 22 (SCL) kat GPIO 21 (SDA) tou ESP32, avtioTtola pe TOuG AKPOOEKTEG

SCK kat SDI tou awoBntipa Omweg @aivetal OTo TIAPAKATW OXNUATIKO OLAYPAUUA.
EturtAéov xpnowuotor}nke o akpodeking GPIO 4 wg £60d0¢ yla Tov £Aeyxo tou LED.

GPIO 22 (SCL L . e
D@® & Ben) 233 |33
=D x . s .
3 A = e o @ . ®
£D = GPIO 21 (SDA) 294 33
po| g
n < LI A
n a — . & @ - 8
(:!} . & & - 8
. * e e . e
“ s o e o s o o @ o e
. e 0 o s o @ @ e e
e o o o @
- & & & 9 - & & & » -
s s s 8 @ s s s 8 @
e s o o @ ® e o o @ o e
e o o o @ o s o o @ .
e s o o @ * s o o @ . e
- ® * @ » - & & & & - ®
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7. Eykatdaotaon kai pudOuion tou Arduino IDE

MNa tov TpoypappaTIopo Tou ESP32 xpnowottorifnke n epapuoyr Arduino IDE, n otoia
QEPEL PO ETIEKTOON Yl Tov oKoTtd autd. Eival daBéowun otnv emionun otooeAida.
ETiAEXBNKe N €kdoon yla Asttoupyikd cuotnua Windows:

HOME STORE SOFTWARE EDU RESOURCES COMMUNITY HELP

Download the Arduino IDE

Windows installer, for Windows XP and up
Windows ziP file for non admin install

ARDUINO 1.8.9 Windows app Requires Win 8
The open-source Arduino Software (IDE) makes it easy to Get i3

write code and upload it to the board. It runs on '
Windows, Mac OS X, and Linux. The environment is
written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board. Linux 32 bits
Refer to the Getting Started page for Installation Linux 64 bits

instructions Linux ARM 32 bits
Linux ARM 64 bits

Mac OS X 10.8 Mountain Lion or newer

OO

Release Notes
Source Code
Checksums (sha512)

OAokAnpwvovtag tnv eykatdotaon tng €QapPoyng, ATavV amapaitnto va mpootebei n
urtootApgn tov ESP32 eykablotwvtag ta anapaitnta mokEéta. Méoa amnd tnv epapuoyn
eAEXONke File> Preferences

@ E5P32_data_legging | Arduino 1.5
File Edit Sketch Tools Help

Mew Ctrl+M

Open... Ctrl+0O

Open Recent ¥
Sketchbook ¥
Examples ¥
Close Ctrl+W

Save Ctrl+5

Save As.. Ctrl+5hift+5

Page Setup  Ctrl+5Shift+P
Print Ctrl+P

Preferences  Ctrl+ Comma

Cuit Ctrl+0Q

12


https://www.arduino.cc/en/Main/Software

21N OUVEXELD EYLVE €loaywyr TOU TIAPAKATW ouvdéopou oto Tedio “Aditional Board
Manager URLs”: https://dl.espressif.com/dl/package_esp32_index.json

Preferences

Settings  Netwark

Sketchbook location:

C:\Users'uisantos\Documents\Arduino| Browse
Editor language: System Default w | [requires restart of Arduino)

Editor font size: 17

Interface scale: Automatic | 100 5 % (requires restart of Arduino)

Show verbose output during: || compilation [ ] upload

Compiler warnings: MNaone

[] Display line numbers

[] Enable Code Folding

Verify code after upload

[ use external editor

Aggressively cache compiled core

Check for updates on startup

Update sketch files to new extension on save (.pde -> .ina)
Save when verifying or uploading

Additional Boards Manager URLs: I‘lth:ns:f,.’dl.Espressif.cum,.'dl,.’padcage_esp32_index.jsc:n I ﬁ

Mare preferences can be edited directly in the file
C:\Userslruisantos\AppData'Local\Arduino 15preferences. tut
(edit only when Arduing is not running)

Cancel

13




Emiidoyr) tou Boards Manager tinyaivovtag oto Tools> Board> Board Manager.

File Edit Sketc Help

Auto Format Ctrl+T

Archive Sketch
Code_Test Fix Encoding & Reload
-------- Sernal Monitor Ctrl+Shift+ P
BRui San Serial Plotter Ctrl+5Shift+L
) Arduino AVR Boards
~-Omp.let WiFi101 Firmware Updater Arduine Yin
Board: "Arduino/Genuino Uno" 4 ®  Arduino/Genuino Uno
Part Arduino Duemilanove or Diecimila
f}"l Load 1 Get Board Info Arduine Mano

Méoa oto medio avalitnong TAnKtpoAoyndnke esp32 kal eykataotdbnke to esp32 by
Espressif Systems.

&8 Boards Manager X

e [

esp22 by Espressif Systems

Boards included in this package:
ESP32 Dev Module, WEMOS LoLin32.
More info

Installing...

STl s el els = (3/3). Downloaded 30,228kb of 125,719b.

14



Na tnv oAokAApwon tng Tipostoaciag tou Arduino IDE mipootéBnkav TpeLg anapaitnteg

BBALOOBAKEG:

PubSubClient Library

Mapéxel Evav client o ottoiog ekteAei publish/subscribe etukowvwvia pe tov MQTT server.
MPakKTIKA eTUTPETIEL TNV €TUKOWVWVIO Tou ESP32 e 1o Raspberry diapéoouv Node-RED.

BME280 Library

XpnotueLel oto va KaBlotd duvatr] tnv avayvwon tTwv Twv TIou AauBdavovtal anod tov

aobntpa.

Adafruit_Sensor Library

Avaykaia ywa tn xprion tng BME280 BBAL0BAKNG.

1. KatéBaopa twv BAodnkwv PubSubclient, BME280 kat Adafruit Sensor.

2. Amooupttieon

TwV  QOKEAWV KAl peTovopdcia toug o€ pubsubclient,

Adafruit_ BME280_Library kai. Adafruit_Sensor avtictowxa.
3. Metokivnon twv @AakKEAWV TIOU HETOVOUAOTNKAV OToV PAKEAO eyKatdotaong
libraries tou Arduino IDE.

(] = | libraries

Pin to Quick Copy
ACCRSS

Share View
4, Cut A
= Move to X Delete -
w.| Copy path
Paste Copy to Rename

F| Paste shortcut

Clipboard Organize

€ o v

7 Quick access
[ Desktop
; Downloads
|=| Documents
&= Pictures

Camera

» ThisPC » Documents » Arduino » libraries

ey

& MName

Adafruit_ BME220_Library
Adafruit_Circuit_Playground
Adafruit_Sensor
pubsubclient

Serve

|=] readme.tet

15

- d X
. .
17 ﬂ Open HHSelect all
= Edit Select none
Mew Properties
folder - &) History DDImrertselection
Mew Open Select
v O Search libraries o
Date moedified Type Size
7/53/2019 2202 mp File folder
8/ File folder
7, File folder
7 File folder
8/ File folder
7/5/2019 114 mp Text Document 1 KB


https://github.com/knolleary/pubsubclient/archive/master.zip
https://github.com/adafruit/Adafruit_BME280_Library/archive/master.zip
https://github.com/adafruit/Adafruit_Sensor/archive/master.zip

2uvdeon tou ESP32 otov umoloyloth pe tn xprion €vog micro USB kaAwdiou kat
EKTEAEOTNKAV TA €ENG PBripata:

1. Avolyua tng e@apuoyng Arduino IDE.
2. Emoyn tou Board 1tou dlaB£TouE, TO OTIOI0 0T CLYKEKPLUEVN TIEPITITWON €ival TO

DOIT ESP32 DEVKIT V1, a6 1o Tools> Board.
File Edit Sketch Toocls Help

Auto Format Ctrl+T
Archive Sketch
sketch_dect2 Fix Encoding & Reload
1 wvoid si Serial Monitor Ctrl+Shift+ M
2 PV =% Serial Plotter Ctrl+5Shift+L n once:
j , WiFi101 Firrnware Updater
5 Board: "DOIT ESP32 DEVKIT V1" : &
6 void 1 Flash Frequency: “80MHz" Adafruit E5P32 Feather
7 /7 Py Upload Speed: "921600" ; SELELL LS
a Core Debug Level: "Nene” MMH ET LIVE ESP32DevEIT
93 Port: "COMA" MH ET LIVE ESP32MinikKit
Get Board Info ESP32vn loT Uno
. DOIT ESP32 DEVEIT W1
Programmer: "AVRISP mkll" OLIMEX ESP32-EVE
Sl OLIMEX ESP32-GATEWAY

3. Méoa amd tn Awaxeiplon Zuokevwv (Device Manager) eAéyxBnke o€ Tolo Port tou
H/Y €xel avtiotolxnOei 1o ESP32.
% Device Manager — O *
File Action View Help

& T EHEHE B EX®

v % DESKTOP-MGTPVSE

i Audio inputs and outputs

[ Computer

sy Disk drives

[ Display adapters

2 DVD/CD-ROM drives

I Focusrite Audio

Human Interface Devices

== |DE ATA/ATAPI controllers

Keyboards

B Mice and other pointing devices

[ Monitors

I Network adapters

v B Ports (COM & LPT)

ﬁ Communications Port (COM1)
ﬁ Silicon Labs CP210x USE to UART Bridge (COM3)

= Print queues

] Processors
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Na onuewbel 611 oe mepimtwon mouv 10 ESP32 dev avayvwpiletal and tov H/Y eival
aTIaPAitNTO Va gykataotabouv odnyoli ol ottoiol eival dlabéaotuol edw.

Metd tov €Aeyxo otn Alaxeiplon Zuokevwy, eTiAéyoupue to Port.

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
test Fix Encoding & Reload
#include <WiF Manage Libraries... Ctrl+Shift+]
FIRELuAE SFUD ooial Monitor Ctrl+ Shift- M

#include <Wir
ginclude <hda Serial Plotter Ctrl+Shift+L

#include <hda
WiFi101 / WiFiNINA Firmware Updater

Repl th ti
/f Replace Board: "DOIT ESP32 DEVKIT V1" »[3E1on
conat char® s
conat char® p Upload Speed: "115200" ¥
Flash Frequency: "80MHz" »
/7 Rad your B Core Debug Level: "None” >
/fconst char®
const char* m Port: "COMS" i Serial ports
Get Board Info COm1
WiFiClient es . coM3
PubSubClient Prograrnmer: "AVRISP mkll" 3
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https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

8. Mpoypappatiopdc tou ESP32

Mapakdtw eival 0 KWOLKAG TIOU XPNOLUOTIOONKE Yyl TOV TIPOYPAPPATIONO Tou ESP32.
Amtapaitntn €ivat n eloaywyr) tou ssid Kal touv password Ao 10 acVPUATO OIKTLO, OTIWG
€Ttiong Kat n dlevBuvon ip tou Raspberry Pi.

#include <WiFi.h>

#include <PubSubClient.h>
#include <Wire.h>

#include <Adafruit_BME280.h>
#include <Adafruit_Sensor.h>

/7 Replace the next variables with your SSID/Password combination
const char* ssid = "REPLACE_WITH_YOUR_SSID" ;
9. const char* password = "REPLACE_WITH_YOUR_PASSWORD" ;

O N U P~ WN —

11. 77 Add your MQTT Broker IP address, examp le:
12. 77const char* mqtt_server = "192.168.1.144";
13. const char* mqtt_server = "YOUR_MQTT_BROKER_IP_ADDRESS";

15.WiFiClient espClient;

16. PubSubClient client(espClient);
17. long lastMsg = 0;

18. char msg[501];

19. int value = 0;

21. 7zuncomment the following lines if you're using SPI
22. 7% inc lude <SPI.h>

23. #define BME_SCK 18

24. #def ine BME_MISO 19

25. #def ine BME_MOSI 23

26. #def ine BME_CS 5%/

28. Aadafruit_BME280 bme; /- 12C

29. r-Adafruit_BME280 bme (BME_CS); -~ hardware SPI

30. v7Adafruit_BME280 bme (BME_CS, BME_MOSI, BME_MISO, BME_SCK); /7 software SPI
31. float temperature = 0;

32. float humidity = 0;

34. 77 LED Pin
35. const int ledPin = 4;

37.void setup) {

38. Serial.begin(115200);

39. 7 default settings

40. 7 (you can also pass in a Wire library object like &Wire2)

41. ssstatus = bme.begin();

42. if (lbme.begin(Oxr6)) {

43. Serial.printin("Could not find a valid BME280 sensor, check wiring!");
44, while (1);

45. 1}

do. setup_wifiO);
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47. client.setServer(mqtt_server, 1883);
48. client.setCal lback(cal lback);

49.

50. pinModeCledPin, OUTPUT);

51.1}

52.

53.void setup_wifi®) {

54. delay(10);

55. 77 We start by connecting to a WiFi network
56. Serial.println();

57. Serial.print("Connecting to "J;

58. Serial.println¢ssid);

59.

60. WiFi.begin(ssid, password);

o1.

62. while (WiFi.status() = WL_CONNECTED) {
©3. de lay (500) ;

o4. Serial.printc¢".");

65. 1}

6b.

67. Serial.printin("");

68. Serial.printIn("WiFi connected");

69. Serial.printIn("IP address: ");

70. Serial.println(WiFi.locallIP());

1.}

72.

73.void callback(char* topic, byte* message, unsigned int length) {
74. Serial.print('Message arrived on topic: ");
75. Serial.print(topicy;

76. Serial.print(". Message: ");

77. String messageTemp;

78.

79. for Cint i =0; i < length; i++) {
80. Serial.print((char)messagelil);
81. messageTemp += (char)messagelil;
82. 1}

83. Serial.println();

84.

85. s/ Feel free to add more if statements to control more GPIOs with MQTT

86.

87. s If a message is received on the topic esp32-output, you check if the messag
e is either "on" or "off".

88. ss Changes the output state according to the message

89. if (String(topic) == "esp32/output”) {
90. Serial.print("Changing output to ");
a91. i f (messageTemp == "on"){

92. Serial.printinC'on");

a3. digitalWritecledPin, HIGH);

94. }

95. else if(messageTemp == "off"){

9%. Serial.printin("off");

ar. digitalWriteCledPin, LOW);

98. }

99. 1}
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100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
17.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
147.
148.
149.

3

void reconnect() {
/7 Loop until we're reconnected
while (lclient.connected()) {

3
3

Serial.print("Attempting MQTT connection...");

77 Attempt to connect

if (client.connect("ESP8266Client")) {
Serial.printin("connected");
77 Subscribe
client.subscribe("esp32/0utput");

} else {
Serial.print("failed, rc=");
Serial.print(client.state());
Serial.printin¢(" try again in 5 seconds");
77 Wait 5 seconds before retrying
de lay (5000) ;

void loop() {
if (lclient.connected()) {

3

reconnect();

client.loop();

long now = millis();
if (now - lastMsg > 5000) {

lastMsg = now;

77 Temperature in Celsius
temperature = bme.readTemperature();

77 Convert the value to a char array

char tempStringl[81];

dtostrf (temperature, 1, 2, tempString);
Serial.print("Temperature: "J;
Serial.printin(tempString);
client.publish("esp32/temperature”, tempString);

humidity = bme.readHumidity();

77 Convert the value to a char array

char humString[81];

dtostrf thumidity, 1, 2, humString);
Serial.print("Humidity: "J;
Serial.printinthumString);
client.publish("esp32/humidity", humString);
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O mapamntdvw Kwdkag otéAvel(kavel publish) TluEG Bepuokpaoiag kat vypaciag ota topics
esp32/temperature kat esp32/humidity avtiotoxa dla péoou tou TipwtdkoAAouv MQTT.

To ESP32 cival eyyeypaupévo(subscribed) oto topic esp32/output Tpokelpévou va
AapBavel ynvouata ou yivovtat publish anté 1o Node-RED. Mg tov 1potto autd avapet n
oprveL 1o LED, avaAoya pe To urivupa Tou €XeL AGBEL.

Subscribe oe MQTT topics

Méoa otn ouvdaptnon reconnect() divetal n duvatdtnta eyypagng(subscribe) oe MQTT
topics. X1n ouykekpluévn Tepimtwon, pévo to ESP32 éxel eyypagei oto esp32/output:

150. client.subscribe("esp32/0utput”);

Méoa otn ouvaptnon callback(), to ESP32 Aaufdvel pynvopata amo ta eyyeypapuEva
topics. Avdapel 3 oBrivel to LED avdloya pe 1o MQTT topic Kat 1o privuua:

87. s If a message is received on the topic esp32/output, you check if the messag
e is either "on" or "off".
88. ss Changes the output state according to the message

89. if (String(topic) == "esp32/output") {
Q. Serial.print("Changing output to "J;
a1. if (messageTemp == "on"){

92. Serial.printinC'on");

a3. digitalWritecledPin, HIGH);

aq. }

95. else if(messageTemp == "off"){

%. Serial.printin("off");

ar. digitalWritecledPin, LOW);

a8. }

9. 1}

Publish ta ynvopata MQTT

Méoa otn ouvéptnon loop() k&vouue publish TG vEEC HETPROELS aTIO TOV aloONTPa KABE
5 deutepdAettta:

127. if (now - lastMsg > 5000) {...
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MNa va eivat e@iktd 1o publish g TWWAGS TNG BEpUOKpaTiag, sival amapaitntn N JETATPOTN
¢ petaBAntAg float o€ mivaka char array:

133. 77 Convert the value to a char array

134. char tempStringl[81];

135. dtostrf (temperature, 1, 2, tempString);

136. Serial.print("Temperature: "J;

137. Serial.printin(tempString);

138. client.publish("esp32/temperature”, tempString);

H idla dladikaoia aratteital Kat ya TG THEG Lypaoiag:

142. 77 Convert the value to a char array

143. char humStringl[81];

144, dtostrf (humidity, 1, 2, humString);

145. Serial.print("Humidity: "J;

146. Serial.printinthumString);

147. client.publish("esp32/humidity", humString);

8.2 Upload tou kwdika oto ESP32
‘Exovtag ouvdéoel to ESP32 otov H/Y kdvape ta €€1¢:

1. Méoa amd 1o Arduino IDE etuAéxBnke to Upload E]

2. M6AG dovpe 10 prvupa “Connecting” otnv kovodAa, Tatdue 10 Kouutti BOOT
endvw oto ESP32 kat to agrjvoue.

of dynamic memory,

3. 'Otav oAokAnpwei n dadikaoia epgaviCetal 1o urpvupa “Done uploading”.
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9. MNpoetoilpacia tou Raspberry Pi

QG NAEKTPOVIKOG UTIOAOYLOTAG OTIALTETAL N EYKATAOTOON AELTOUPYLKOU OUCTAUATOG Kl
ETEWON) OEV PEPEL EVOWUATWHEVN MVAMN, XPNOWOTIOWOUPE U KAPTOG MVAMNG TUTIOU
microSD (EAdxtoto mpotewvouevo usyebog 8GB).

YT1tdpyxouv dlabEaiua AELITOVPYIKA CUCTHPATO OTNV ETIICNMN LOTOCEAIDA TOU KATAOKEVAOTH
kal pttopel Kaveig va ta katefdoel amd £dw. Xpnowlotoilnke to Raspbian Kabwg £xel
MEYAAN uttoothpEn amoé tnv Raspberry Pi kowvotnta.

3 Blog Downloads Community Help Forums Education Projects Q

Downloads

Raspbian is our official operating system for all models of the Raspberry Pi.
Download it here, or use NOOBS, our easy installer for Raspbian and more

NOOBS Raspbian

lNa tnv eykatdotaon tou KAteBAoPEVOL apxeiov .zip XpNOUOTIOONKE N €QAPUOYN
Etcher, 6mwg dAwote Tpoteivetal otlg 0dnyieg eykaTaoTaonS TOU Kataokevaotr. H
OUYKEKPLUEVN EQapuoyn pag divel Tn duvatdtnta eyypa@ng atnv microSD xwpig va eivat
QTIOPAITNTN N OTIOCLUTIIECT TOU aPXEIOL Kal PTIoPEL Kaveic va tnv kateBacel amod £0w.

Avolyovtag tnv epappoyni akoAouBrinkav ta TTapakatw Prpata:
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https://www.raspberrypi.org/downloads/
https://www.raspberrypi.org/documentation/installation/installing-images/
https://www.balena.io/etcher/

Etcher - *

© — A

2018-11-1..-fullLimg Select drive

§§ balenaEtcher balena
g

1. EtuAoyr tou apxeio .zip amd tov AKEAO ANYewv.
2. EmAoyn Tng microSD wg drive.
3. Emhoyn tou Flash! wote va ¢ekivrioel n dladlkaoia eyypapng tng KAPTAg PVAUNG.

Metd tnv oOAoKAApwon NG eyypa@ng ouvdéoaue tnv microSD, tnv 066vn, t0
TIANKTPOAOYL0 & TO TIOVTIKL KaL TEAOG Tov petaoxnuatioti 5V DC oto Raspberry Pi. Ao
TG €TUNOYEG eyKaTAOTOONG TIOU gP@avidovial, eTUAEXONKE va eykataotabei to Raspbian
Tatwvtag Install.

| - e |

install (i) Edit config (e) Wifi networks (w) Online help (h) Exit (Esc)
: Raspbian [RECOMMENDED] !
A port of Debian Stretch for the Raspberry Pi (full desktop version)

- . LibreELEC_RPi2 E
4 & LibreELEC is a fast and user-friendly Kodi Entertainment Center distributio

Epgaviletal OXETIKO Prvupa JETA TNV OAOKApwon:
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05(es) installed

\1[) 05{es) Installed Successfully

EkteAwvtag emtavekkivnon pe tnv ertihoyn OK, oAokAnpwBnke n dladikacia eykatdotaong
Tou Raspbian.

» HEE%0

&. Y #.. < 1

3T

l 29 % 2251
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Av kal uttdpxouv apketoi broker, eTAéEaue va eykataotriooupe Tov Mosquitto Broker oto
Raspberry Pi.

Avoiyovtag éva véo terminal window TtAnKtpoAoynonkav ot e€AG EVIOAEG:

EP pi@raspberrypi: ~ — O >

pifraspberrypi:

pil@raspberry:™ $ sudo apt update

pilraspberry:™ $ sudo apt install -y mosquitto mosquitto-clients
s7type Y and press Enter to confirm installation

/7To make Mosquitto auto start on boot up

pilraspberry:™ $ sudo systemctl enable mosquitto.service

To Node-RED cival éva mtavioxupo gpyaAeio avolxtol Kwdlka aveTttuypévo armd tnv IBM
OTOXO0G TOU OTIO{OV €ival N amAovoTtevon tng dnULovpyiag epappoywy loT. Kavovtag xprion
visual TIpoyPAPHATIOPOU ETUTPETIEL TN OVVOEON dLAPOPWV block KwdKa, yWwotd wg nodes,
yla TNV ektéAeon uag epyaoiag(Flow). Me tov 1poto autdv o xpriotng £E0LKOVOUEL WPEG
TIou Ba xpetaldtav o€ AvAaTItugn KWOLKA.

MepLKES attd TG SUVATOTNTES TIOL UAG TIPOCPEPEL EivaL:

e [lpooBaon ota GPIOs tou Raspberry Pi.

e Emtitevén MQTT olUvdeong pe AAAa boards. (Arduino, ESP32, kATt.)

e Anuovpyia ypa@ikou TepBANAOVTOC Yia projects.

e Avaktnon dedopévwy atd 1o dladiktuo. (emails, TTpOYyvVwon KApoL, THES HETOXWV,
KATL.)

e ArmoBrkeuon aAAG Kal avAaktnon dedopévwy atd pla Baon dedopévwy.

e Emukowwvia pe third-party services. (Adafruit.io, Thing Speak, KATt.)
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H eykatdotaon tou Node-RED oto Raspberry Pi gival attAr) eKteAwvtog Tig €€\G EVIOAEG:

»,sTo install Node-RED

pilraspberry:™ $ bash <(curl -sL
https://raw.githubusercontent.com/node-red/ raspbian-deb-
package/master/resources-/update-node js-and-nodered)

//To auto run Node-RED when the Raspberry boots up
pil@raspberry:™ $ sudo systemctl enable nodered.service
ss/Restarts the Raspberry Pi so the auto start takes effect

pilraspberry:™ $ sudo reboot

11.1 Node-RED visual interface

H mtpooBaon oto Node-RED visual interface yivetal pe tnv elcaywyr o€ évav Tepinyntn
NG dlevBuvong ip tou Raspberry Pi akoAouvBolpevn amd to port number 1880:

http://RPi_ip adress:1880

Epgavidetal pia oeAida 6Tiwg QaiveTal oTnV TIOPAKATW EIKOVA:

< Node-RED

Q Flow 1 Flow 2 Flow 3 + info debug dashboard

inject
- cateh
status

link

matt

http

websocket

tcp

udp

° Event
o Function

serial

v output
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21NV aplotepr] TIAeLPa Bpioketal N Aiota e Ta nodes Ta oTtoia Xwpilovial O KATNYopieg
avaAloya pe N Asrtoupylkotnta toug. EtiAéyoviag éva Node epgavifovtal TTAnpo@opieg
yla 10 Twg Acttoupyel oto info tab. Zto kévipo Bpiokovial ta Flow mdvw ota otoia
ToTtoBeTolvTaL Ta nodes.

A@oU tomoBeticoupe nodes 1A EVWVOUMPE METAEU TOUG KAl av €MBUPOUPE va Ta
eTeCEPYOOTOUPE, KAVOUPE OUMAG KAK eTtdvw TOug. Avoiyel éva pevol pe dLAQOopPES
pubpuioelg avaloya pe TNV AsttoupylkOTnTa Tou node:

Edit inject node

& Payload - 8

= Topic

C Repeat none v
Inject once at start?

W MName

Av emiBupolue va CWoOoULE TNV Epappoyr hHag eTitAéyoupe To Deploy:
"-m ‘;t"\'.': LL LI} =

- Deploy = E
+ info debug

MNnoda
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11.2 MpooOrikn tou Node-RED Dashboard
To Node-RED Dashboard cival éva mpdoBeto module 10 otoio Tapéxel €va o€t amnd
Nodes yla tnv ypriyopn dnploupyia evég live data dashboard.

H eykatdotaon Tou £YLVE JE TIG TIOPAKATW EVIOAEG:

pilraspberry:™ $ node-red-stop

pilraspberry:~ $ cd ~/.node-red

pi@raspberry:~/.node-red $ npm install node-red-dashboard

Me tnv oAOKApwon NG EYKATACTOONG EP@PAVICETAL LA ETUTTAEOV KaTnyopia otnv Aiota
Twv nodes pe TNV ovopacia dashboard, mapéxoviag erumAéov widgets yua tnv
dlaudpewaon tou user interface:

~ dashboard

button ;j [ form gj
s | IS
e )
colour pickergj

e A A A A A sl
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11.3 Anpioupyia tou Flow
lNa 1o {ntovphevo TnG gpyaciag Kal tn dnuoupyia tou avtiotowou Flow xpelidotnkav
OUVOAIKA 8 nodes.

Na TNV avayvwaon vypaciog xpnoluotoénkav:

e 1x mqtt input node pe Topic: esp32/humidity.

e 1x gauge dashboard node pe Group: [Dashboard] Main, Label: Humidity, Units: %,
Range: min=0 kat max=100, Colour gradient: 6twg @aivetal otnVv €lKOvVA, Sectors:
0...33...66...100.

e 1x debug output node.

[ esp32/humidity

Edit mqtt in node Edit gauge node

Delete S - | Delete S oo |
# Properties & B H # Properties 8B =
@ Server localhost: 1883 v B8 Group [Dashboard] Main v
== Topic esp32/humidity HE size auto
@ Qos 2 v -
i= Type Gauge v
= Output auto-detect (string or buffer) Y I Label Humidity
W Name

I Value format  {{value}}

I Units %

Range min 0 max 100

Sectors 0 33 66 .. 100
W Name

lNa tnv avayvwon tng BepuoKpaciog xpnoluoToLtnkav:
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e 1x mqtt input node pe Topic: esp32/temperature.
e 1x chart dashboard node pe Group: [Dashboard] Main, Label: Temperature

¢ 1x debug output node.

Edit mgtt in node
Delate

& Properties

@ Server
= Topic
@ Qos
® Qutput

¥ Name

esp32/temperature

@ connected

localhost: 1883

esp32/temperature

2 v

auto-detect (string or buffer)

-

)

\

Edit chart node

Delete

& Properties

& Group [Dashboard] Main
I Size auto

I Label Temperature

| Type | Line chart
X-axis last 1 hours
Xe-axis Label » HH:mm:ss
Y-axis min

Legend None -

Se'ies Colours -

! enlarge points

points

Interpolate | linear

B

Blank label

- Use deprecated (pre 2.5.0) data format.

¥ Name

Ma v dnuoupyia tou dlakotten 1ov Ba kavel on/off to LED yxpnowotouibnkav:
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e 1x switch dashboard node pe Group: [Dashboard] Main, Label: Output, On
Payload as string: on, Off Payload as string: off.
¢ 1x mqtt output node pe Topic: esp32/output.

f N s n

) Output (=) esp32/output

/ - @ comected \

Edit switch node Edit mqtt out node

£ Properties - | 5 R —
£+ Properties L =

B Group [Dashboard] Main I 4
@ Server localhost: 1883 v &

H Size
== Topic esp32/foutput

I Label Output

O Tooltip ® QoS v D Retain o

[l leon Default v % Name

< If msg arrives on input, pass through to output: ¥

EA When clicked, send:
On Payload |« % on

Off Payload -
¥ %, string

Topic % number
® boolean
% Name
{} JSON
{} butter
timestamp

flow:

global

H mapakatw ekova amekoviel 1o Flow otnv teAkr) tou popon:
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@ connected

@ connected

@ connected

H rtpdoBaon oto Node-RED user interface yivetal pe tnv eloaywyn o€ €vav Tiepnyntr) g
dlevBuvong ip tou Raspberry Pi akoAouBoupevn amod 1o port number 1880, forward slash
(/) ui:

http://RPi_ip_adress:1880/ui

Autr eival TeAKR €lkdva TIou £XeL KABE client:

33



¥ Mode-RED Dashboard b4

&« C | ® 192.168.1.144:1880/ui/#/0 %

Dashboard

Main
Qutput .

Temperature

25
248
246
244
242
24
238
15:41:00 15:51:00 16:08:00

Humidity

56.85

0 " 100

Attelikovifetal uTtd TN HOPPH YPOPRUATOG N BEpUOKpaGia, N vypacia wg TTocootd o€
deiktn KkaL uTtdpxeL N duvatdTNTa eAEyxou tou LED péow dlokdtn.
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