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Abstract

This thesis is part of a study and implementation of Internet of Things (IoT) systems in the
industrial sector. Its purpose is to develop a water quality measurement device as an IoT system
in Thailand that is accessible to everyone, portable, and equipped with Wi-Fi for data transmission
and storage in an online system for enhanced security. The device also allows access to the data
through a website. The emphasis is on small-sized control devices that can utilize Wi-Fi, control
the measurements of each sensor, display the results on a screen, and transmit the data to an
online system through control buttons on the device.

The measurement results obtained from this device exhibit high accuracy in measuring
pH, salinity, water temperature, and oxygen levels. The data is sent to Node-RED through the
internet, which further forwards it to AWS DynamoDB for data storage. Subsequently, the data is
retrieved from AWS DynamoDB and displayed on a dashboard, allowing users to view the

measured data and present it as desired.
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e IngaunNILUUAUET (NTC Thermistor Temperature 10k)

A T

GPS d@Sunseysums

7. Protoboard d@uiun1innasy

8. ADS1115 Tddmsunisuuasan analog tu digital
Software

1. Arduino lddwmsuisulusinsy ESP32

2. Cloud Platform lgdnsunisinudeyanisnsranaaudiun
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Fild mnave vienhiinsiSenld
Sensor w3asiletn
Microcontroller (ESP32) Qﬂﬂiaimuqmmmﬁﬂ
Variable (fauU7) AflanunsarUBeunusld THlunsdeulusunsy

Flectrical Conductivity (EC) Al

Potential hydrogen (pH) AAUdunsa-luauaatin

Dissolved Oxygen (DO) pendlauaranen

AWS usnsiuleduas Amazon

Protocol ngunasivienmsguildlunisdeatsvesneyiimes

MQTT Protocol deanswuuniis

Code ﬁmﬁﬁlﬁﬁﬁamﬁﬂﬁ microcontroller ¥i91ule

Function landu, gnn15vnauves Code

Library Code wuudnsaguillivhanuanis

Software Wsunsuilddanulimoufinmeasineu

Hardware \P309ing Tudu uavgUnIaiine fueafiuuazdusesls

Arduino gonAwsTlTeuldnlun1svialss Hardware

Node-red wdesdlodusuimunlusunsulunsideuse Hardware AUsEUUU3ANS
paulail

Local sruunsedsasiiausedls dmsunmsieu

Online Service
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Dashboard

NUIFLEAINAULIEUU online

Auto Increment
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5 [ a = Aa 1 d' a I v o aa
11 (Water) 1UUUDUAAIVUANUS VIiJ@gJJiJ’]ﬂVIEjG]UUN’JIﬁﬂ waztluladed1Anson1IA 91NV

o

v
6 Yo o

AdlTannullafuywdian wraunsanuinlalunaie aaui wu vela Aaes 9 uagluvanes kv

Y

o w

W Uede /e waglewn Wdgnldludinuszdrunazgnldluegiamainuate lngasnuinaiy

wanuatensidiiuilinuaudingluvenihiianuunnsiaiy

2.1 pauauvRveni
2.1.1 Aprnfiuvenii (Salinity)
AoAraududurendsusiiazarslunn IngAraudNazausauyIsssuaLLAL
48411130 (fresh water) 11n308 (brackish water) LaguLAY (sea water) muAAILLALS
3a asfinuduiinléi 0-0.50 ppt
nses avTaAimanfald 0.5-30 ppt
i rilnuANgInd 30 ppt Fuly

(Y 0%

ArmuARveshtulinaa TANWAnARiuTLed fAuauauTRvesiuAulaeAAULALDE

Y 9
v

= I a ada A v o ] = & A% Y o v v Y Y o
finasadeldIndue wu anvardanluidssluiuiiuaulalazaesinisusudaliidndu
annwngeniuasuly Fannlegludnidnlusseziianu envvililiasylavsestazangla
v
2.1.2 meraudunsaaavesi (pH)
A o a S |a S oA a
Arduuveslalasiauluansazaty Balalasaulossuiiusunauinuvsoansazalusadl
<, & S A =~ a I3 Lo
Aanulunsaundu mnivseansazavillansenledlossunindllinmuiduiuaniniguiu
ANTA-A13 uAEAYdmMIUEEI9Y WuRuwd n15ve1ms Tindnduauaziiy Tu
ial q' A | 5 2 v & a v i = a &
windgRgaaitevUavanIundunsavieiua aey pH Mdeenidn 7 vianefsansazanendu
= I a 1 = I3 A
nTa wag pH = 7 vnedsasazaisidunany waz pH iu1nnan 7 wneisasazaeiduiua A
wdteglnanin 7 Badunsavsaiuauindu fegraduiiifian pH 5.9 anmazdunsndounas
Wl pH 2 asfanimdunsngaludu
n30 (Acids) Az @159 pH e (310 0 §a 6) Fdnvazlunsa lnenaluamnsadunald
a 1 Y Aa o I 14 1 %7’ a g o %; @ al
91n&96199) 59U Nllanwaziunsalainiiuzunidunsa Nl ulkazdInzng1zNingg
wwuiu dingund pH W 2 Tuvagiinunandl pH W0 5 Femuneanuindiuzuninsauinnii

AUNAT ANLEBTNAINTIVNIEANNINTAUTUNTANINAINULD



A1 pH 1Wunats (Neutral) Ae Tun1siiarsaundunatsansagsosd] pH 7.0 inilunans
mneaailifaudunsaviefiuvaes fegreiildvesasiifunandoruians ien
Aoutdlndifesiuanudunansiie pH 7.4 33udlslunsinsawasiualndunans Qilndies
fiu pH 7) Aenisuauligiiu

1@ (A3 Bases) Ae ansiiil pH g1 (a1n 8 A4 14) fdnuazfua lnemhluasadans
I§annsous Thusuiisdesine wuaswenumuaziunislam aswenymiian pH WJu 13 luvaw
funfaleand pH 1y 9.5 Fmneauiasenymiuvaminninunidsan afetiigedu
wnefedsiiiuaunnniy
2.1.3 Aoendiauiiazansluih (Dissolved Oxygen)

Usnaeendaulufing (02) flazangluih (Mu1danqune Dissolved Oxygen Llgea
DO) sendanararasluimudnaiuvesrusiuluussenia sedveeniauinavuanaiu
Ui 02 TlazanestevieUsunnsveni mg/L (Un./899)

aaﬂ%Lauﬁ?uﬁwzjﬁﬁmmﬁ@m%ﬂmsmqmﬂ%gumammﬂ Frensinareniederni
qmmﬁ%mfwLLazU%mmmaaﬁwﬁm%"au‘ﬁawadamaﬁaigﬁuaaﬂ%mu’tuﬁw pondlauazasladng
nindlooglutuunmniigy

pondiaufiazangluih daudniudedeliTiavarssuuuuidu van daflufinszgndu
wd1 wuATiSe uavity ddT3nmanildoandiaulunismela adefud s auuun valasu
gendaudmsunismelananien luvaefidinfivwarunasinoufivfeinseendauiiazansly
ditonsmeladiolifiuadmsunsdunsesigiouas

UsinamendiauiiazaneluindidesnmsazunnseiulUluusazadinvesdn i usnmity
9UDUNE { wesunssussintseendiululinnandnies (1-4 un./ans) Tuvaseiivantiu
Foamssziuiiasdu (4-8 un/dng)

2.14 Fi’lqquﬁ'umﬁ"l (Temperature)

(%
o

gaunnivesinutaded Ay nidnswalneniwsaasneseunenismsatinvesdn it

9 U

FandudaavinnisnsiaasutieoriAuUasuLUasPAn U lul AN IS ALarUBLAEsdn

11 lngUnfgaumaivesinusssuviissiusliniuggnia Suegiugiiennia seauaIgs

Y Y

wagan niiusewme wenndluegfuanuidudureaiainnInae1ing nszuaay, Ay

Y

an, USUanswuIuanevisonuYy, kagan1ntindeumnig llvesunasi



2.2 \esdletn

fenu wdesletn (Measuring Tool) Ao wdesdlefldlunsiaiiavendmioszesiildainnisda
Feanansnialévia A1 AuEs AL a0 Juegiuiaiesietn iesnniedesiioadiviareule
wazusazsialinuwanasiuanyselovdldenu

2.2.1 dnvazvsuniasioTauuulniiemsusenouse

2.2.1.1 WURsNIRSITU

1

a3 (sensor) WWugunsaldsvhuihndusmesaduuinnamsildnd lngendy

[
=

PANNITVNIIUN LANFH 1A UT UBY N UTLAVDLBULDS ATNITONILT AF QU1 EUT 3

U [>e]

ANHFITUSHU USinauvesdeineinsnsiaduls Tnenmsuuasdyaiamisiudunngs

o

Huanantimaiandl Dudyaramsedinndadunuandiamadlndi iedeu
Tiifussuuvdeonssuiunsuds dlulssinanaluiunousiely
2.2.1.2 mnuidefiauasauiionss

Piedie (Reliability & Precision) Wuiladendniiesasdiotannussinnazios

'
|

i1 1Weasnesestlotnld a1 Nauliaiunsasuiaesnuildmenilal a3 nduazdag

a A A

v oA A o oA | ] v | Ao o & Y a | Ao
TdasaailainianmANtaialawarANinaduasdesdlmnuiesnsAAineanuIalg
Yo 1 a G’Jl QI IQIQJ I a d‘
laAifumnasndsiinldiiansuasunya
2.2.1.3 anusqlunisin
d, ) . a Y a <& v v o
ASIuNITIn (Sensitivity) insesiiotaunseinazidunasliainisnsialusiud
~ A Av o a o v ~ I o oA |
199910991 A 090155293 AR sukUad A998l AnusAlunsTaLN akansAn
srvavluvziy el un15AaNALAABUUBIAIR LAY
2.2.1.4 ayywilugn
AMLIUEN (Accuracy) in3adlainunarafinaisazlvainisinesnunlansamiy
auduassargnaedilaunnids iedesiumuRanainfisziinlund A,
L@V PEIINNITNTIAIN
2.2.1.5 nszuiumsusuiisunsaciladn
A5EUIUNSUSUMBULATBYL DR (Calibration) N15USUMILUIAIIULLUERBANS
TaA1vanwuwas Wwenseu1snistazidunisusulmauwas a1 lawlug1iunsotiie

AS1FDUANUNANAIANTINAIVDUYULYDS



2.2.2 Guweinlilunsasriniuarifion

2.2.2.1 wuwesinanmnsihlndiuueuden

wules Taan1nni1sur i uuueuiden (Analog Electrical Conductivity
Senson) Aawuigeiiamamdenimsliiwesinfiolilunmsussiinnmuamiludy
solu anuwideathnelnihfsrnuansavesaansivivnszualdlduazidudiusuaes
AU (resistivity) SefiFedensinszualni WueddnylunsTnamuaimii
annsavsuandesziuaududuresdidninglad (electrolyte) Bidninslasdoansi
ansaazaneiudresuanduiulessudasy vlvamsathliinly Tnawwseidhias
¥hnnseuansidninsladluthuazddesnszualniinduunls microcontroller 81us
waviluulaadusnnienimisliy
2.2.2.2 wuwesinmanudunsa-luauuusuiaen

wuwes Taaanudunsa-lawuveutden (Analog pH Sensor) Aotuiwasin
arusdunsa-wa tneldnisTaainanududuvedeseulalasauluaisazats 1 pH 7
Taazuusiunulonsulalasiau wasiwuiwesazatenseualnnauunli microcontroller
guAnazihluulasdu pH
2.2.2.3 wuwedSaroondiauazarslutuuveungen

L%L%@i’i’@ﬂ'maﬂ%L'«auazmaluﬁéwquama“aﬂ (Analog Dissolved Oxygen

sensor) AvLgulgasTaAulunsa-tua Iaeldn1sTnaInAILLANG19Y0 990N TLAUN

'
Y v a

duiudrtuoondiauiiegluth sendiauflasastundidunludiuivensues oy
Wuansianansieluiealensenles n3eleanlul (NaOH) i famanunsalunisge
AuBulAd efioandiaurnuidiluiainvessueed Fueumesagynismany
LANFNSVBITEAUDANTIIUNETULAZA B UBNVBATULLDS UalrulresazTrenseualn
nausl microcontroller sruAuazthluuandudeendiauazaeni
2.2.2.4 mﬂi’mqmmﬁmuﬁuﬁﬂ

a1 ¥ngunaiuuuiut (NTC Thermistor Temperature 10k) AaLguLgosin
gaungiiluth wesiawesviands (Thermistor) Aifanuiulumugesasidsuluni

a

gl microcontroller agynseueANuiMUNUTukazlasudumaumgl
2.2.2.5 Fioa
Ifea (Global Positioning System) syuuseysunusuuiulan Iaeldnissu

Fyaannanfisunlaasegseudilan viliaunsasuisuwmialanilan



2.3 TWsunsumIvAY
lUsunsuarunuviselan Ae Yamdanignideunientvilusunsulugenduisilisulusunsy wely
AuANNSYIUTesgUnsalsnlul® weligunsalvitaulamungnlusunsuly Tnelusunsuaiuauagyin

o £

nsmuaumsviauveslalasaeulnsaiassifiesudeyauainiwumeiniegunsaingiain uay
Uszinanatelvilulasreulnsaaesdndulaviodsdyanluauaugunsaiviesiauniou 1
2.3.1 gaviwas
goulfuag (Software) Aoynsndsvaslsunsuaiuauiignairsiudevhaulnediulg
vunoufiumes ielilimunuvidessndmdsiauldmuglddens

2.3.2 813975

'
o o o

s I & ¢ Ao ¢ s v
8130133 (Hardware) ﬂ@@qﬂﬂi&ﬁ/ﬂﬂﬂqEJﬂ'TWV]iUﬂ’]ﬁQﬂqiﬂqﬂqumq'ﬂ]’]ﬂ“ﬁawmLL']i LW@I‘VT

gunsalinnumumdmsednaulasenmdsligunsaldu o Nweusieat
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2.4 hilasmeulvsaines
lulasaoulnsatass (Microcontroller) Aogunsalarunuauiatanfidniteaiudiluduay
ansalusunsuliniuaunisinnule melululaspeulnsamesazusznaulddie CPU, mienudn

9] . = ¢ A ! ° Y o & = DI ¢ &

WAzt (Pin) Wsenesanisiwewse vty Input wae Output LiveldSuAIaNwUILaI1Te
demddluaiunuguninidu lulasreulnsamesinagnldlussuumuaudnludiindeanisanuudugn
wazsas7 tneddnvasiduvesamuauuuimdnivainraiejulashusus wWu Arduino Uno, ESP32,

Raspberry Pi

2.5 Arduino

Arduino Aswusunveslulasreulnsataesidauisuaazldaudelainludssgndla

P ) v A v o & & = Y |

warnvany Jaunsallidenldnunarsuvukazdsdgenduisianiziioldidoulusunsnaiuaupiu
Aouftumasladnae Bnvsdadinudanguasaunsavinusiuivgunsaliasiduesengg

2.5.1 ESP32

ESP32 Aeuesalulasroulnsameinaunsaweuselfanesiu Wi-Fi Jagnihluldlussuy
loT FuURg1IMNINae DnNainIsWUIFesanlAsNISILSZUUTUNS AV AN DB uL nasidale

IS

nnfl fdaasiofieseuedn LILYGO® TTGO T-Call ESP32 Wireless Module SIM

q



2.6 Bumasiin
Bumesiiie (Interet) ﬁasswLﬂ%aszhEJmi?%amﬂ%fmaﬁl,%amia@ﬂu, Aawfimesharaunsaily
w3etneitndetu iluslaasansiearsuietennadlunisdearsvesgunsal Sumedidnagyihligly
wanudsuteyassviniuldmaduazavanauie lneilifvouwansidiis
2.6.1 Protocol
Tuslarea (Protocol) Aengunasiniesvidsuuazdonnadunisdeasuazuaniuasudeya
Tnowsagluslaneaaziumsgulunsdoasiuandeiiu sUuuunsds masulseiunmsdsteya
feanena nsidhaa Tnsflusaslusinnoainisinuuss Sagussasdisnetiu Tuegiua
Aoinslun1sas segrevedluslamea TCP/IP, HTTP, FTP, MQTT
2.6.2 MQTT
Message Queuing Telemetry Transport (MQTT) ﬁaiﬂﬂmaama%ﬁwgﬂLLUU%ﬁQﬁﬁEﬂJ

1. Broker flaldsiasiminarslumsdeans Inihiuuazdssadeyariu Topic

[y

2. Topic AptevitesiinatslaeiddwaSuardedld Topic LagiiuNowaniudeu

Joya
3. Publisher fagdsloualuds Topic Wedpiniswusdudeyaiiendit Publish
4. Subscriber AagnaulavzFutayadn Topic dlaennaunuainsteya (subscribe)

agladeyadnn Topic Uynau
MQTT fiTaanidulusinasanvuindnuaziul Aunsneinsiasnasnutes nslunis

o

wanideudayaturulasdsaziesadeayadnn broker NNATY

kY Y

2.7 Bumesidnlunnd

saa &

duwesidnalunnds (Interet Of Things) AogUnsalfidiin3evnesiudsunenulazimalulad
grulgANLazAINluNsaeassenINsruUAaItuazaUnsal saufisseningunsaliieiuies daasee
Wulszdnsamliiugunsalivudianuazainsinsalun1sineu imsznisdaiiudeyaves loT Uy

anunsoinulalaenlififedidnsundanunaavaniui sufsenunsainuleyaldegiUasnde

4
2.8 AaN
¢ . o 1% ¢ & 1Y) Y a |
Aa139 (Cloud Computing) tWuszuumsldaugendwls ssuu uasninensveiusnis Wi
Sumesitn 1eaIu1sanINuUANIaIUTELIaNE F1UUNSTNEINT LAR1UEDINT Lag a1N1SaLUNaIsE Uy

¢ Al &\ v M va Y = a ¢ & P
panvanftnuilaangunsallaflafnanunsainfdunesidnla



2.8.1 Amazon Web Service
Arazon Web Service (AWS) iU liuinisssuunandduduiu 4 vaslan AWS

i service AspUAgUIATAINVATEUINMSTUlARWILALFULUUNTY 200 U3msanguddeyadu o
571174 service DynamoDB lagianldlunisairseunsaivesnaizgdniige
2.8.2 DynamoDB

W uusnisgiutesa NosQL lumanasues Amazon Web Services (AWS) 4 43
Anuannsalumsdniiudeyaiiinsuurunauazmssusesaugniessmlusii 3 DynamoDB
gneenuuuliasnsesfuUiinamadunaznseudeyalusnasgiuigs Tnsanunsavens
wadiesesiunmsuiurualiaendesiuanudenisveseundinduiifintuvioanadldnu

#9915

2.9 Node-red

) 4 a ' . e v o [y v o a [y
Wuunannesulusunsufsiuuananiu (programming tool) Alddmiunisasisuasaiiunisnu

nsgvUNseyaludumnesidnuesdaves (interet of Things - loT) @dldnuniuntmaiviusiwes

= a & U Ay Y&
LLagllLLU'J?‘]@LU@QV@QWI%LUUﬂ’]U']IUﬁLLﬂiN

2.9.1 Node-red dashboard

Huedesiiowaiuiilismiu  Node-RED  fitaelinmairsuazuannadudnserldnu
(user interface) dotnadrene Tnglideadouldniiianiy Node-RED Dashboard 2wtaelvinm
a¥aunanIuAN (dashboard) Afmthasuazesdusznousig W Yuna (buttons), n319 (charts),
5 (tables) uazdu 9 lsuaninadeyauarfutloudoyaaingléamiu Node-RED Dashboard
2.9.2 Node-red world map

Huedesilowaiuiildsamiu Node-RED fithelvnuairsunuilanuazuanimadoyama
piimanslunthsisuanimavesnas Node-RED World Map taeliinaanansauaninadoyad
Retestuiumispdimansuuuuiilan  Tnglidoyafifnazign  (ltitude)  uazaesign
(longitude) Aiszysumiswasasdusznaudoyans q vuuNui

2.9.3 Node-red AWS

2.10 rudeya

v I3 [ v a [ A = % v 1 = v o s
g1utaya (Database) unguvestayanignsiusilinlafinils Fedeyaunaziinnuduius

a v < = a [ 1 LY ¢ £ Ly ¢ = [y [ I
Wneteaduennsanu wu svagunsal Yerldau waslnsdw Feanunsadanuegluguuiluienans

Gl 1 a 14
vseaglumauiinesile

v v |
2.10.1 Iﬂs@ai'l\‘]‘"aﬁ;laﬂﬂqﬂﬂqifﬁ

2.10.1.1 S%avYRATDINTIVUI
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Y o = H < ¥ v v ' «
gldsriavennisinsivun 1y Jeyavanildlunismdeyasieg veunies
gUNIRit INTIEAlAT eI TIaNdAEiAEl SR IeR I WL sa AU Tayaladne
2.10.1.2 Angunnyeei

o o

2 v L Ao vy S R Yy
ldlunisiiudeyariialaainguainiy SadudeyadAty vindlddenis
navnndadeyaguamvesitlugisneuninlivinnisnsialy
2.10.1.3 funiiaeuAIeq
2w ° LA A T vy v v v o
aldlumsiiuteyadmunisiiasamsnidulddadayaitrgiudeya wensu
= o LA A v D
fehunisiiaseslagnlday
2.10.4 @0 ULIDINTLYOUMDUDAATOANUFIUTBYA
weldlunisdiafiansidntisgudeyavenniomsiaguninul winiidymilunisy

=~ =] ! 1 1Y 1%
YousioNazdwmalnliausodstoyala
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A199DNUUUKAZAIIANHUNY

Tuidedagndnisnszuiumsitamuiaissiaaunimi Tnsfinsesnuuuludiuvesensuag
Laze13auas BnviamseonuuuTeNsLISULITUY cloud
3.1 '?l”umaumiaaﬂuumsuu
fumeunisesnuuuiliunszuiunislumsdnnissuunasideddiuguniaivenslaedl ESP32
Hugudnanwemngunsaiiasisuiresianasisuioiaugy Tnsfituneulumehauresgunaifann

o
[ a o

Auand dduvesnsinnanmiiuasduiinAuuuseuudunesidn Snnslinsuansuasme dashboard

Dashboard

DO sensor

Database

Temperature
sensor

Local
control
button

Local
monitor

E‘Uﬁ 3.1 Block diagram
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311 ndedieildlumstmuiyseneude
wosdionamueiisidudensianiniesinnun i
815U

- LILYGO® TTGO T-Call ESP32 Wireless Module SIM

- Analog to digital convertor ADS1115

- LCD 3@ 20x4

- Switch $1uu 6 Tu

- Analog Electrical Conductivity Sensor

- Analog pH Sensor

- Analog Dissolved Oxygen

- Temperature sensor

- Battery

- 10K Ohm resistor

- awll

YaNALIS
- Arduino
- Node-red

- Cloud Platform Llag database

dosis
3.2 99NLLUUNTTLYOUADNRT
Tuduneuilasduwnudy diagram n13rawwwesaig o Wiiuuesa ESP32 Wearuuiugse
v - 5% I = & LY 1o v =
nsinaunni e inAmua minIadeiu ADS1115 Fududisuadayayia analog liazidenuas
wiiugh finvihdseenuuuliuvanmslénurensueesilulvun wedesenisldnuinmuees Tudiuves
N13uaNINaNLATBITAAMNINUIAIE3D LCD wansnakazyuse qldlunismivaulnunveguies

wsedinamnmihdinisfiudeyanisianavusyuudumesilauasinudeyamunisiindewuges GPS
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Temperature

sensor

— L
'—I 1| —ecwo

SERaRaniE

LSS SSABBRRERRRERLEE

A U 1
SUN 3.2 LRURNINITHDNS

Y

- |EC sensor

pH sensor

- - DO sensor

dqusaluiduniseanuuurasilarnasluinniasuase PCB Tnsldunutsannadiunountii tnedl

31589 gunsallmlivelvanansaldadhueala

Battery Pin

OOOOOOOC

s

Temp Pin

[0]0) OQOOO Switch Pin

Y

ASSLBRLARRERERLLERRLEE

SERIA9AT4942111

ME1L

.
-
-
T
~
@
h
4
=
>
a
[
[rd

| o <
U7 3.3 unuisuuuesn PCB

14

pH sensor
Pin

= EC sensor
Pin

DO sensor
O Pin
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33 ’ﬂ’ﬂﬂLLUU‘lluC‘I’ﬂuﬂ'ﬁVI'NTU‘U@QQUﬂﬁU
Tugunaun1svNUYeRATaInANAINUT 90 LCD I2UARITUADUNITYRIMNANISYINNUYDY
wisdlpgisudumentvenanigldauannsadenidinsivuansindie) Ineaeiidune 4 Ju Juil 1,

2, 3, uay 4 Aetudenivun Jun 5 Aeduinluuansiniiienay

IOT Water quality

A o Y

UM 3.4 wihouanwanan
Tuna? 1 Asluuanisinaninn sl (EC) Tuuedt 2 AensinaAnsawua (pH) Tnuail 3 fe
Tnuansinateandiauazaislui waglnuegavineaziiuluunduiinanlivazduiinaidalizussuy

Suwaside

IOT Water quality \ (IOT Water quality \
EC value: — pH value: -
Salinity: --
1. EC mode 2. pH mode
(OT Water quality N IOT Water quality
No location

DO value: - DWN to send data

\. J/  \u J

3. DO mode 4. Send mode

4 4 U
UM 3.5 mihveuanilvunsiig 9
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Wegldidinualalnuanis gldanansanadun 3 Weingivuanis Calibration wulwesiieusu

ANMULUUETNUDINT I UL DS

\

Calibration mode

EC raw: -

J

Calibration mode

] v . .
U1 3.6 minveuandlun calibration

L 4

3.4  eonuuugunIal
dlwinseenuuuinsasinamunini Aledldiediedenisin d5liidey probe Wiuwwwesin
Arfaunsnnendeuldiiioinenan1siiuinge 98 LCD wanINaRgRTINANTauA3 Y kavunIuaANey

Y i .:4' v WA a a ' Y v
ATUIINUBILAIBDY ?jﬂ'V]']EJ‘lJ}JLU@UWLﬂﬁ@Q@QWWQ@WU%"N

EC probe pH probe DO probe Temperature

q OS60 © ) ’

®
©

Power ON/OFF

| v «
UM 3.7 Inseasnsgunsnd
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1 4 14
35 ﬂﬂﬂuUUIﬂiﬁﬂi'N‘Uﬂ!Jﬂ
lgvinseanuuugiudeyalifimsdmnudeya ssuszneulume sianies wWislddmiunisssy

fup3es AuautRvesd Weldlumsiiudeyaiiintuiswn sundsiasiaiieldlunsssysumiaila

nsesiall - wazAan unsalleude  seninaesesiunanil  ieldnsiaaeuindigunsalanunse

Wauraduszuuaauleusalil Feszuunalintdnne AWS sswndussuunviuaiolazidunaaanisliu
Jaqdu
Data

D Salinity pH 05 Temp Location

A v v
U 3.8 lasaasnegudeya

3.6 9anuUUlATWE3 1N Node-Red

1% Node-red ¥1n155UAHAY mqtt in (datasend) naanturinisiuilsiduiionunisde
nsesdeyavosusazUssianiidivualy Tnondannivihnsfnnsesdeyaudrdoyauisdiuilasunisda
nsestayaudrnzgninlunanseilu dashboard uenanideyarianuaazsnisdstayasandas matt
out (ID, pH, Salt, ..., Long) G'i‘faLm'aséi’mmsmLﬂusﬁayjaﬁuaqﬁum LA3711n15d 9401 Cloud Platform

A A o v Y Ay v o P Y o [ v
LWEWH]%VI’m’]TiUGUE’J%IaVIVLWNWW’] database LW@IGUﬂ’]ViUﬂ'ﬁﬂ’JUﬂNGUE]JGIﬁ

(] L]
D ID

(] L]

pH pH
] ]

ph Filter pH Level
] (]

Salinity Salt
(] (]

Sali Filter Salinity
(] e

Temperature Temp
(] ] (]

datasend Temp Filter Temperature
] e

Oxygen Oxy
(] (]

Oxy Filter Oxygen
] L]

Latittude Lat
] (]

Lat Filter Lat
] ]

Longtitude Long
(] (]

Long Filter Long

§Uﬁ 3.9 1A59d519 Node-red
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unn 4

ATINAADILATAANTINAAD

4.1 M3NMULelUTUATUAIUAN

SuAuannsUsEnAduUsuay Library 13 nduveslusunsy taednnsusenna Library A4

[y ' [

AwSUNTInARLIULLDS, Pin Ua9ERnd, FLUITAIAYADN1ITAIUINLAZATIIEDUNITVIINIUAN 9

o

n15UsENA Library @150 LILYGO ESP32 wagdusulguieasnig o
fdefine SIMBOOL IPS5306 VERSION 20190610

finclude "utilities.h"
fdefine TINY GSM MODEM SIMS00
finclude <TinyGsmClient.h>
finclude <PubSubClient.h>
fdefine TINY GSM DEBUG Serial
fdefine SerialAT Seriall
fifdef DUMP_AT COMMANDS
finclude <StreamDebugger.h>
StreamDebugger debugger (SerialAT, Serial);
TinyGsm modem (debugger) ;
felss

TinyGsm modem (SerialAT) ;
fendif

TinyGsmClient client (modem) ;

PubSubClient mgtt (client);

finclude "DFRokot ESP EC.h"

finclude "DFRobot ESP _PH WITH ADC.h"
finclude <EEPROM.h>

finclude <SmoothThermistor.h>
finclude <Adafruit ADSIX15.h>
#finclude <LiquidCrystal I2C.h>

finclude <TinyGPS++.h>
finclude <HardwareSerial.h>
fdefine EXPin (19)

fdefine TXPin (18)
TinyGPSPlus gps;

HardwareSerial ss(2);

§1Jﬁ 4.1 nsuszniefudsuay Library 1
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static const uint32 t GPSBaud = 19200;
const char *mgtt_server = "18.183.50.209";
const char *mgttpub = "esp32/waterQA";
const char *mgttsub = "esp32/callback";
const char apn[] = "www.dtac.co.th";

const char gprsUser|[]
const char gprsPass[] = "";
char json[l00];

int id = 1001;

DFRDbct_ESP_EC =c;

DFR.Ohot_ESP_PH_WI TH_ADC ph;

LiquidCrystal_I?C led (0x27, 20, 4);

Adafruit_ADSlllS ads;

SmoothThermistor smoothThermistor (14,
ADC SIZE 12 BIT,
10000,
10000,
35350,
25,
10} 5

I
r
r
1
r
r

the
the
the
the
the
the

analog pin to read from

BDC size

nominal resistance

series resistance

beta cosfficient of the thermistor

temperature for nominal resistance

a o .
UM 4.2 msdsznAiudsuas Library 2
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A15USENNA Pin @115Ua00wars kU SUAUTINUA

fdefine
fdefine
fdefine

SWl_PIN
SW2_PIN
SW3_PIN

34
35
32

fdefine SW4_PIN 33
fdefine SW5_PIN 25

String msgcallback = "SW32 to =end data";
unsigned int current_mode = 0;

int max _mode = 4;

int select _mode = 1;

int calibrate _mods = 0;

int networkstatus = 0;

int but_1 last state = HIGH;
int but_2 last state = HIGH;
int but_3 last state = HIGH;
int but 4 last state = HIGH;
int but 5 last state = HIGH;
int but 1 state HIGH;
int but 2 state = HIGH;
int but 3 state = HIGH;
int but 4 state = HIGH;
int but 5 state = HIGH;

const int DO Table[41] = {
14460, 14220, 13820, 13440, 13050,
1120, 11010, 10770, 10330, 10300,
%080, 8%00, 8730, 8370, 8410, 82530,
7560, 7430, 7300, 7180, 7070, €530,

bi

int doCalVaol;

int tempCal = 25;

12740,
10080,
8110,
6840,

12420,
9860,
7960,
6730,

12110,
9660,
7820,
6630,

11810, 11330,
9460, 9270,
7630,

6330, e410

float ecVoltage, phWVoltags, doVoltags,

doValue, saltValue,

temp;

float ecValus, phValus, latValue, lonValus;

zﬂﬁ 4.3 nsusznesiudsuag Library 3
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Tnglu void setup() 1un1sisuduredlUsingy lnamuuansiuduresnI s uusLsuges

wazgUNIalang
void setup()
{

Serial.kbegin(115200);

SerialAT.begin (115200, SERIAL 8N1, MODEM RX, MODEM TX) ;

EEPROM.begin (512) ;

Serial.println ("Setup begin™);

// Sensor

ec.begin();

ph.begin();

doCalVol = (EEPROM.re=ad(20) * 256) + EEPROM.read(21l); // read from address 20

1f (doCalveol == O0xFF)

{ // if the wvalue is not sst, use default valus
doCalvol = 700;

}

EEPROM.z=nd(); // end the EEPROM read

// Gsp

ss.begin (GPSBaud, SERIAL 8N1, RXPin, TXPin, false);

// Switch

pinMode (SW1_PIN, INPUT PULLUP) ;

pinMode (SW2_PIN, INPUT PULLUP) ;

pinMode (SW3_PIN, INFUT FULLUP) ;

pinMode (SW4_PIN, INPUT FULLUP) ;

pinMode (SW5_PIN, INPUT PULLUP) ;

// BDC

ads.s=tGain (GAIN CNE) ;

1f (lads.begin()) {
Serial.println("Failed to initialize ADS.");
while (1);

}

// initialize LCD

led.init () ;

led.backlight () ;

// temperature

smoothThermistor.ussLREF (false) ;

led.clear();

Serial.println("Setup complete"):

Ul 4.4 M5 Setup gunsal
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msvhauvesiusunsuazuiadudiu 9 Ineluduainminaendn wazwiaduluuanisyinauees
wuges waglnungavneilunisdsoya Tun1sviinisuuuiug (Loop function) agin1sa1un1sineu
a 4 d' 1 d‘ a o‘dy < v [
YosaInd eldlunisauauinuasiig q lnellengunsallumnazsiduntaenan
wineenanasdunihsemuaunisiauedusunsy ddudsuanlunsauntasiiazianing
(current_mode) wagldyulun1sinuanisinnazldnuaisdiudsidoninun (select mode) Lovi1N13
= v 1 o L% le’ Ql‘ Vo d" v 1 v
HennuaaIuwidumIuANNITINUAINATTIRITa B wagldUu 4 Wednlrundi1ee anvineves
TUsNSUABNISIERTEUUAINT iDL microcontroller 1UA1IINEIRTWAASILASY WAy GPS AzL5UY

NssyiuraiialusunIuYinemu
void loop()
{
/faps
gpsCordinate () ; //get cordinate
Serial.println("Mode " + String(current_mode));
but_1 state = digitalRead(SWl_PIN);
but_2 state = digitalRead(SW2_PIN);
but_3 state = digitalRead(SW3_PIN);
but_4 state = digitalRead(SW4_PIN);
but_5 state = digitalRead(SW5_PIN);
if (current_mode == 0)
{
// 0 main screesn
led.setCursor (0, 0);
("IOT Water gquality™);
‘ursor (0, 2);

led.pri

led.print ("1: EC");
lcd. s= rsor (10, 2);
led.pri ("2: pH");

led.setCursor (0, 3);

led.print ("3: DO");

led. setCursor (10, 3);

led.print ("4: Send");

if (select_mode == 1)

{
led.=setCursor (6, 2);
led.print ("<");
led.=setCursor (16, 2);
led.print ("™ ");
led.setCursor (6, 3);
led.print ("™ ");
led.=setCursor (18, 3);

led.print (™ ");

A v U
gﬂw 4.5 #11DuaN 1
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if (({but_1_ state != but_1 last_state && but_l_state == LOW)

{
select_mode = 2;

}

| (but_4 state

!= but_4 last state && but_4 state == LOW))

else if ((but_2 state != but 2 last state && but 2 state == LOW) || (but_3_state != but_3 last state && but_3 state == LOW))

{

select mode = 3;

}
else if (select mode == 2)

[

led.print ("<") ;
led.= r=or (&, 3);
led.print (" ");
led.se {18, 3);
led.print (" ");

ursc

if ({but_1 state != but 1 last state && but 1 state == LOW) || (but_4_ state

{
select mode = 1;

}

!= but_4_ last state && but_4 state == LOW))

else if ((but_2_state != but_2 last_state && but 2 _state == LOW) || (but_3_state != but_3_ last_state && but_3 state == LOW))

{

select_mode = 4;

else if (select_mode == 3)
{
lcd.setCursor (6, 2);
led.print ("
lcd.s

led.print (™ ");
lcd.s (e, 3);
led.print ("<");
lcd.zstCursor (18, 3);

led.print (™ ");

if ((but_1 state != but 1 last_state && but 1 state == LOW) || (but_4_ state

{
select_mode = 4;

}

gﬂﬁ 4.6 vtnvian 2

!= but_4_last_state && but 4 state == LOW))

slse if ((but_2_state != but_2_ last_state && but_2_ state == LOW) || (but_3_state != but_3_last_state && but_3 state == LOW))

{

select_mode = 1;

}
slss if (selsct_mode == 4)
{
lcd.s
led.print ("
lcd. ==

lcd. s

led.print ("<");

if ((but_1_state != but_1_last_state && but_1_state == LOW) || (but_4_state

{
select_mode = 3;

}

!= but_4_ last_state && but 4 state == LOW))

else if ((but_2 state != but_ 2 last state && but_2 state == LOW) || (but_3 state != but_3 last state && but 3 state == LOW))

{

selsct _mode = 25

A v L
UM 4.7 vinsenan 3
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if (but_5_state != but_5_ last state && but_5 state == LOW)
{

current_mode = sslect mode;
led.cleax();
}
calibrate mode = 0;
but_1 last state = but_1 stats;
but 2 last_state = but_2 stats;
but 3 last_state = but_3 stats;
but 4 last_state = but_4 stats;
but_5 last_state = but_4 state;
msgcallback = "SW3 to send data";

| o Y
U 4.8 nunvevan 4

dodonlmainnsldnuannmihaendn fldazdnsinsselvulelnuanis fldazdeadou
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Tnelnunwsnielnuninaininund eadmieliia (Electrical Conductivity) wasefdunis

calibrate wuwas

//EC screen

if (current mode == 1)
{
static unsigned long timepoint = millis();
i1f (millis() - timepoint > 1000U)
{
timepoint = millis();

ecVoltage = ads.readRDC_SingleEnded(0) / 10;
temp = readTemperature();
ecValue = esc.readEC(ecVoltage, temp);
if (ecValus < 0)
ecValue = 0.00;

=saltValuse = ecValus * 0.574;

Serial.print ("EC: ");
Serial.print (ecValue, 2);
Serial.println("ms/cm");
Serial.g t{"Salinity: ");
Serial.print (saltValus, 2);

Serial.println("ppt");
}
if (calibrate_mode)
{
Cursor (0, 0);
nt ("EC Calibration mode");
rsoxr (0, 1);
nt ("put probe in buffer");
S ursor (0, 2);
led.print ("SW3 to calculate™);

if (but_3_state != but_3_last_state && but_3_state == LOW)
{
ec.ecCalibration(2);
String calStatus;
if (ec.ecReturnStatus())
{
calStatus = "Success ";

}
4 L4 o 1
UM 4.9 %1199n15I9AIANLAY 1
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=lse if (l!ec.ecReturnStatus())
{
calStatus = "Fail, try again™;
}
led.setCursoxr (0, 3);
led.print (calStatus);
}
if (but_5_state != but_5 last_state && but 5 state == LOW)
{
calibrate mode = 0;
sc.ecCalibration(3);

led.clearx();

}

else

{
led.setCursor (0, 0);
led.print ("EC sensor");
led.setCursor (0, 1);
led.print ("Temperature: ");
led.print (temp, 1);
led.setCursor (0, 2);
led.print ("EC values: ");
led.print (ecValue, 2);
lecd.ssetCursor (15, 2);
led.print ("ms/cm") ;
led.setCursor (0, 3);
led.print ("Salinity : ");
led.print (saltValue) ;
ec.calibration(ecVoltage, temp);
if (but_3_state != but_3 last_state && but_3 state == LOW)
{

calibrate mode = 1;
sec.ecCalibration(l);

lecd.cleax();

if (but_5_state != but_5 last_state && but_5_state == LOW)
{

current_mode = 0;
led.clear () ;
}

but_3_last_state = but_3_state;
but_5_last_state = but_5_state;

A L4 u 1
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TnuainA1nudunsn-ae (pH) wazilaidu calibrate wuwes

// pH screen

if (current _mode == 2)
{
static unsigned long timepoint = millis();
if (millis() - timepoint > 1000U) // time interval: 1s
{
timepoint = millis({);

}

phVoltage = ads.readZDC SingleEnded (1) / 10;
temp = readTemperaturs();

phValuse = ph.readPH (phVoltage, temp);

if (phValue < 0) phWValue = 0.00;
Serial.print ("pH:");

Serial.println(phVvalue, 2);

if (calibrate mode)

{

led. setCursor (0, 0);
led.print ("pH Calibration mode");
lcd. setCursor (0, 1);
led.print ("put probe in buffer");
led. setCursor (0, 2);

led.print ("SW2 to calculate™);

if (but_3 state != but 3 last state && but 3 state == LOW)

{
ph.phCalibration(2);
String calStatus;
1f {ph.phReturnsStatus())
{
calStatus = "Success "
}
else if (!ph.phReturnStatus())
{
calsStatus = "Fail, try again";
}
led.=setCursoxr (0, 3);

led.print (calStatus);

A 4 [ 1
zﬂﬂ 4.11 Wu%]'ﬁ]ﬂﬁﬁ’]ﬁﬂﬂﬂ')']llL‘ﬂuﬂﬁﬂ-L‘Uﬁ 1
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if (but_5_state != but_5_ last state && but_5_ state == LOW)
{

calibrate mode = 0;

ph.phCalibration(3);

led.clear () ;

}
else
{
led.setCursor (0, 0);
led.print ("pH sensor");
led.setCursor (0, 1);
led.print ("Temperature: ");
led.print (temp, 1);
led.=setCursor (0, 2);
led.print ("pH valus: ");
led.print (phValue, 2);
ph.calibration (phVoltage, temp);
if (but_3 state != but_3 last state && but_3 state == LOW)
{
calibrate mode = 1;
ph.phCalibration(1l);
led.clear () ;
}
if (but_5_state != but_5_last state && but_5_state == LOW)
{
current _mode = 0;
led.clear();

}
but_3_ last_state = but_3 state;
but_5_ last_state = but_5_ state;

A 4 [ 1
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TunansinAteendaunazaislu (Dissolved Oxygen) waziandunns calibrate 1wuLges

//DO screen
if (current_mode == 3)
{

// DO screen

if (calibrate_mods)

{

static unsigned long timepoint = millis();
if (millis() - timepoint > 1000U) // time interval: ls
{

timepoint = millis();

doCalvel = ads.compu:e?ol:s{ads.readﬁEC_SingleEnded(2}} * 1000;
Serial .println("DO calibrate voltage (mv) :" + String(doCalVel));:

led.setCursox (0, 0);
led.print ("DO calibration™);
led.setCursoxr (0, 1);

led.print ("DOCAL vol: ");
led.print (doCalvol) ;
led.print (" mv ") ;

if (but_5_state != but_35_last_state && but_5_state == LOW)
{
EEPROM.begin (512) ;
EEPROM.write (20, doCalvVol / 25&); // write walus to address
EEPROM.write (21, doCalvVol % 256);
EEFPROM. commit () ;
calibrate_mode = 0;
led.clear();
EEPROM.c=nd () ;

UM 4.13 lnuamsineendiauniazanglui 1
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elss

{

static unsigned long timepoint = millis();
if (millis() - timepoint > 1000U) // time interval: 1ls
{

temp = readTempsraturs();

timepoint = millis();

doVoltage = ads.computeVolts{ads.readiDC SingleEnded(3)) * 1000;
doValue = readDO(doVoltage, temp);
if (doValus < 0)doValus = 0.00;
Serial.println("D0 calibrate voltage (mv) :" + String(doCalVol));
Serial.println("DO :" + String(doValue) + " mg/L");
}
led.ssetCursox (0, 0);
led.print ("DO sensor");
led.setCur=sor (0, 1);
led.print ("Temperaturs: ");
led.print (temp, 1);
led.setCursoxr (0, 2);
led.print ("DO wvalus: ");
led.print {doValues, 2);
led.print ("mg/L") ;
if (but_3_state != but_3 last_state && but_3 state == LOW)
{
calibrate mode = 1;
led.cleaxr () ;
}
if (but_35_state != but_5_last_state && but_5_state == LOW)
{
current mode = 0;
led.cleax () ;

}
but_ 3 last state = but 3 state;
but 5 last state = but 5 state;

d . o ¥
N 414 Truansineandaunazateluin 2

nyinARangll Mlusunsuagyinmsinauniidliegldilvanlalnuavilsegudimeeidu

float readTemperature ()
{

return smoothThermistor.temperature () ;

a
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/{ Network screen
if (current_mode == 4)
{
// Connecting
if (networkstatus == 0)
{
setupModem () ;
led. setCursor (0, 0);
led.print ("Setup modem N
Serial.println("Wait...");
/i Set G3M module baud rate and URRT pins
SerialAT.begin (115200, SERIAL GN1, MODEM ERX, MODEM TX);

Serial.println("Initializing modem...");
modem.restart () ;

Serial.print("Modem Info: ");
Serial.println(modem.getModemInfo()) ;
led. setCursor (0, 0);

led.print ("Setup timezone ")
Serial.print ("Waiting for network...");

if (!modem.waitForMetwork()) {
Serial.println("™ fail");
led.=setCursor (0, 1);

led.print("fail to setup ")
delay (1000) ;
current_mode = 0;

}

Serial.println(" success");

if (modem.isNetworkConnected()) {
Serial.println("Network connected");

}
4 J U a 1 a
jun 4.16 N TausedUWBsSITAMIUTNNITA 1
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// GPR3 connection parameters are usually set after network registration
led.setCurscr (0, 0);
led.print ("Connect to network ");
Serial.print (F("Connecting to "));
Serial.print (apn);
if (!modem.gprsConnect (apn, gprsUser, gprsPass)) {
Serial.println(" fail");

locd.setCursor (0, 1);

led.print ("fail to setup ")
delay(1000) ;
current _mode = 0;

}

Serial.println(" success");

lcd.setCurscox (0, 0);

led.print ("Connect to MQTT ");

if (modem.isGprsConnected()) {
Serial .println("GPRS connected");

}

setupMQTT () ;

networkstatus = 1;

delay (200) ;

led.clear () ;

nl dl' Ia s 1 a 4
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// Sending data

zlse 1f (networkstatus == 1)
{

/f gpsCordinate () ;
d()) |

if (!mgtt.conne

mgttReconnect () ;
}
sprintf (json, "{\"id\":%d,\"temp\":%.2£f,\"salt\":%.2f \"pH\":%.2f, \"oxy\":%.2£,\"1lat\":%.6£, \"lon\":%.6£}",
id, temp, saltValue, phValus, doValus, latValue, lonValue);
Serial.println(json);
led.=setCursor (0, 0);
led.print("Send data to MQTT");
led.setCursor (0, 1);
if (latValue > 0.0 && lonValue > 0.0) {

led.print ("Location recieved");
} el=e {

led.print ("No location™);
}
led.s

ursor (0, 3);
led.print (msgcallback) ;

if (but_3_state != but_3_ last_state && but_3_state == LOW)
{
mgtt.publish (mgttpub, json);
1
if (but_5_state != but_5_last_state && but_5_state == LOW)
{
current_mode = 0;
led.clear () ;
}
mgtt.loop();
1
but_3_last_state = but_3_state;
but_5_last_state = but_5_state;

gﬂﬁ 4.18 NSUUTINA
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fandunisseysumis GPS

/fgps
void gpsCordinate () {
while (ss.availakle() > 0)
if (gps.encods(ss.read())) {

if (gps.location.isValid())

{
latValue = gps.location.lat();
lonValue = gps.location.lng();
Serial.print ("LAT: ");
Serial.print(latValue, €);
Serial.print (", LON: ");
Serial.print (lonValue, €);

Serial.println();

}
1f (millis(} > 5000 && gps.charsProcessed({) < 10)
{
Serial.println("No GPS detected: check wiring.");
lecd.cleax();
lcd.setCursor (0, 0);
led.print ("No GPS detected");

while (trus);

U7 4.19 fleridu GPS
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HanFun s ause MQTT

void setupMQTT ()

{
mgtt.setServer (mgtt_server, 1883);
mgtt.setCallback (mgttCallback) ;

void mgttReconnect ()
{
Serial.println("Connecting to MQTT Broker...");
while (!mgtt.connected())
{
Serial.println("Reconnecting to MOTT Broker..");

String clientId = "WaterQualityESP32-" + String(id);

if (mgtt.connect (clientId.c_str()))
{
Serial.println("Connected.");
// subscribe to topic
mgtt.subscribe (mgttsub) ;

void mgttCallback (char *topic, byte *payload, unsignsd int len)
{

Serial.print("Message arrived [");

Serial.print (topic);

Serial.print("]: ");

Serial.write (payload, len);

Serial.println();

if (String(topic) == mgttsub)

msgcallback = "Data sent! "

‘gﬂﬁ 4.20 flaftun1sideuse MQTT
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- EC sensor dwhiwuwesguluansazatey 12.88 ms/cm uaznady 3
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4.41A59a579 Node-red
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4.5 n1599nwuy Dashboard

o A Y

fnsoondlvidanuanlauntusazdidseulslévifsiinnndt nsuansnitaldoonstaun
wazitulufinsuanaturai faldlussuAlidnaunndy weiunsuaninssdeyauileligld
annsonsragteyaldtiui Node-red Dashboard Tassuuuunsvinautiu fldnuaunsodongunssd
usiay 1D ileliuansdoyafigunsal ID duldidenlivioannsniden All Device iavinisuansdoya
Fanunvowngunsaiffaudrdsogauniuly uasludiuvesnindengdeyatuazarnsadentaanii
A1mnuald iae8198% U From 14/08/2022 To 15/08/2022 Dashboard fiagW1n1suanelug319an

(%

14/08/2022 fafud 15/08/2022 vestoyagunsaiitlsvinsdenty Snvsdadnisudennuinunilagyn

'
oA

Ql' cs' @ A I Ao vy e a
fuanduunuiozludvdewnnefiinldnngunsaiidfiganniuly

i

1007780

=) - o - : . .;’j :
U7 4.29 Dashboard wuuutayavisnun

40



4.6 N1TNARBINITHNIUYEIUNTAIMALTLUY Dashboard
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NSUARINAUY Dashboard
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‘gﬂﬁ 4.40 N15LAMINAaUYN Dashboard 1

laidenuaninalanizgunsal MILanlayaIzlandLd Device 1D 1 9 Mg

From: [F] 18/12/2022 v o [E] 22/05/2023 hd

Date / Time Device ID Temperature Salinity pH Oxygen Latitude Longtitude
21/05/2023, 17:30:14 1001 31.8 0.18 6.76 17.66 13.727209 100.776765
14/4/2023 15:13:59 1001 0 0 0 0 13.725934 100.772507
27/04/2023, 11:49:21 1001 0 0 0 0 13727082 100.772423
21/05/2023, 17:09:26 1001 27.64 0.02 3.53 10.85 13.727209 100.776754
21/05/2023, 17:51:52 1001 0 0 0 0 13.727258 100.772071
21/05/2023, 17:33:47 1001 31.31 0.19 7.75 17.66 13.726687 100.776741
14/4/2023 15:15:30 1001 0 0 0 0 13.725613 100.77243
18/05/2023, 17:45:05 1001 -273.15 0 0 159.69 0 0
14/4/2023 14:55:34 1001 291 12.94 0 0 0 0
18/05/2023, 12:28:37 1001 23.52 0 37 122,69 0 0
27/04/2023. 11:44:46 11001 17 1171 351 0 13777258 100772071
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$1519% 4.1 Naﬂ'ﬁ‘ﬂﬂa@‘U"ﬂqﬂLﬂ%@ﬂm@ﬂﬁjﬂﬂwq

UDNUNELAY EC (ms/cm) pH DO (me/L) Temperature (°C)
vafi 1 5.97 8.64 22.42 30.5
Ua?l 2 6.19 8.64 22.81 30.1
Uofl 3 9.26 8.39 25.54 29.3
Vot 4 10.62 8.30 24.41 30.5
Uaf 5 11.14 8.34 28.45 29.7
Vot 6 11.35 8.36 29.61 29.6

A Idl U
A5 4.2 NANTITNAABIINLATOIIAUINTF Y

UanueLa EC (ms/cm) pH Temperature (°C)
Vail 1 6.53 8.21 31.5
Vil 2 6.51 8.32 30.4
Vel 3 9.70 8.17 29.9
Vafl 4 10.80 8.20 30.9
Vi 5 11.33 8.12 30.3
Vail 6 11.25 8.13 30.3
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#7 Hardware laianunsadadoyaitn AWS laenseld 109970 Library 9849 Sensor 4ndas
U Library 989 AWS auiianisdadeantgludanalndndudeedinisiudsundadlseasnanis

¥ sl
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189970 DynamoDB liflsguy Auto Increment vilvidayalsidl Primary Key #ilglunis
wendoyavesusazdeyaiiiuelils dwalilifdmnlddudeayandndmsunisldau mMap Tu

Node-red
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ialdaniiunsldanu Node-red ievinnsfudeyaann AWS DynamoDB LN tunyin
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AMARUIN

j 4
U

JunBUNIS [wUlUsHATY

AslgUlUsunsy Arduino

antluanlusunsy Arduino andiuled https://www.arduino.cc wagvinnsanga library s
UaIn EPS32

PROFESSIONAL | EDUCATION | STORE Q. Search on Arduin i sien N

(0.0] HAROWARE  SOFTWARE  CLOUD  DOCUMENTATION v  COMMUNITY »  BLOG  ABOUT

Arduinc Web Editor

CODE ONLINE GETTING STARTED

Downloads
DOWNLOAD OPTIONS
Arduino IDE 2.0.2 Windows v newer, 62 bits
Windows istaller

Windows 2
The new major release of the Arduine IDE is faster and even more
powerfull In additien to a more modern editor and a more
responsive interface it features autocompletion, code navigation,
and even a live debugger.

For more details, please refer to the Arduino IDE 2.0
documentation

Nightly builds with the latest bugfixes are available through the
section below.

‘SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is hosted on
GitHub.

Nightly Bullds

;i'l.lﬁ 1 Julwd Arduino

Wil URL Tunisdnnnsuesa esp32 https://dlespressif.com/dl/package esp32 index.json Tnenslud

freuuvedlusunsuuazna? preferences War119a9nlUYes Additional Board Manager
File Edit Sketch Tools Help

Mew Ctrl+M

Open... Ctrl+Q

Open Recent »
Sketchbook >
Examples >
Close Ctrl+-W

Save Ctrl+5

Save As... Ctrl+5hift+5

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q
| )
JUN 2 nsld URL

a7


https://www.arduino.cc/
https://dl.espressif.com/dl/package_esp32_index.json

| Preferences X

| Settings  Network

|
‘ Sketchbook location:

C:\Users\Champ\Documents\Arduino Browse
| Editor language: System Default | (requires restart of Arduino)

Editor font size: 15
‘ Interface scale: @ Avtomatic | 100 7 % (requires restart of Arduina)

Theme: Default theme - | (requires restart of Arduino)

Show verbose output during: [ compilation [ upload

Compiler warnings: Mone -

("] Display line numbers "] Enable Code Folding

@ verify code after upload [ Use external editor

@ Check for updates on startup @ 5ave when verifying or uploading

[ Use accessibility features

Additional Boards Manager URLs: hth:ls:f!dl.espresstf.ccmfdl!pad(age_espSZ_index‘json| ﬁ
More preferences can be edited directly in the file

C:\Users\Champ'\AppDataiLocal\Arduino 15\preferences. txt

{edit only when Arduino is not running)

oK. Cancel

Uil 3 n1sld URL

FlUswnsu Arduino avanunsafinga lbrary d1wsu ESP32 Telneaniiiivanlilulusunsulud
<
Wiy

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_may12 Fix Encoding & Reload
volid setup Manage Libraries... Ctrl+Shift+
[/ put y Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+5Shift+L
}
WIF101 / WiRiNINA Firmware Updater
void loop( Board: "Arduino Una" 2 Boards Manager...
/1 put ¥y pont Arduino AVR Boards >
Get Board Info ESP32Z Arduino >
}
Programmer: "AVRISP mkll" >

Burn Bootloader

gﬂﬁ 4 n3Anss Ubrary vesuesn ESP32
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a o

AUV ESP32 LasAnfdluAIadauadsn
@ Boards Manager

Type |All ~ Esp32|

esp32
by Espressif Systems version 1.0.6 INSTALLED
Boards included in this package:

ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.
More Info

Select version - Remove

Close

gﬂﬁ‘ 5 msfne library Yasuasa ESP32

Wofnnwdsa wuwesaneqdnduied lbrary lumseuranduvesieaiieanuazainuas
SYHBNITETITU

- EC sensor https://github.com/GreenPonik/DFRobot ESP_EC BY GREENPONIK

- pH sensor https://github.com/GreenPonik/DFRobot ESP_PH BY GREENPONIK

- TinyGPSPlus https://github.com/mikalhart/TinyGPSPlus

- TinyGSM https://github.com/vshymanskyy/TinyGSM

- ADS1115 https://github.com/adafruit/Adafruit ADS1X15

- 12CLCD https://github.com/fdebrabander/Arduino-LiquidCrystal-12C-library.git

dlomnluandnsaazlalnd 2P w1 Tivnisuiin library Tu Arduino $aenns add .ZIP file

Go to file Code -

(3 Clone

HTTPS  GitHub CLI

https://github. com/GreenPonik/DFRobot ESP_EC

%] Open with GitHub Desktop

[}) Download ZIP

gﬂﬁ 6 nsatiluan library 3nnLiuled github
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https://github.com/GreenPonik/DFRobot_ESP_EC_BY_GREENPONIK
https://github.com/GreenPonik/DFRobot_ESP_PH_BY_GREENPONIK
https://github.com/adafruit/Adafruit_ADS1X15
https://github.com/fdebrabander/Arduino-LiquidCrystal-I2C-library.git

&) sketch_nov29a | Arduino 1.8.19
File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+L
sketch) Upload Using Programmer  Ctrl+Shift+U
void Export compiled Binary Ctrl+Alt+5
A n once:
Show Sketch Folder Ctrl+K
Include Library p &
} Add File... Manage Libraries... Ctrl+5Shift+1
void loop ()} | Add ZIP Library...
P T DU F

P
JUN 6 N15AnnA library 909 code

anunsaailvan code a9 https://github.com/Ryzuria/Water-Ouality-measurement

dlonnatllvand e vin1senlvan code Wvesa LILYGO wisldausedy

Water-Quality-measurement

< Y v
JUN 7 msdulnanlan

dodUlnandnsvaunsaimenldau
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[ 74
nsldau AWS
14 AWS IOT Core U service dmsunisvinauaeslugdiu 10T Fe81u8auaEnIna ULy
nulunssu-deoyaraidenisld waslianuvasndegs esnusasnisvianuesdinsinusiadu

YD ArafsiaNITIUTINiUUNTalnTIRau TR

AWS loT » Seawity » Policies » ESP32_PHOLICY

ESP32_PHOLICY o Edit active version Detete
Thin
hir Details
e
Policy ARN Active versior Created Last updated
(3 amawsiot:ap-southeast-1:639501346154:pali 1 November 02, 2022, 14:57:38 (UTC+0700) November 02, 2022, 14:57:38 (UTC+0700)

cy/ESP32_PHOLICY

Active version: 1 iafo J50N

Policy effect Policy action Policy resource
Allow iot:Connect
Allow iot:Publish
. Allow iot:Subscribe
Intro Allow

Al vercinne (1) e

g‘dﬁl 9 N5laU AWS

ALY EC2
T¥9u AWS EC2 A service dmSunisvin server ¥il# Node-red a@ansavitaulénasn 24
lua lisdudedddnisdanuu Local

YIN1SAUMT Service N971 Ec2

aWs I Services | Q Ec2|

Search results for 'Ec2'

Services
Features (53)
Resources ' New
Blogs (1,953)

Documentation (27,896)

Knowledge Articles (14) A ate build, customize and deploy O

Tutorials (21)
Events (31)

Marketplace (2,326) gement at scale

gﬂﬁ 10 ANSAUMN EC2
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1U% Launch instance wagt@ansaan Launch instance 37n4uyinn1s@3149 instance
1 @

D New EC2 Experience 5 Instances (1) mfo
el s whot you tink
Q, Find instance by attribute or tag (case-sensitive)

FC2 Dashboard Name % | instance D Instancestate ¥ | Instancetype ¥ | Status check Alarmstatus | AvailabilityZone ¥ | Public IPvd DNS v | PubliciPvd... ¥ | ElasticIP
EC2 Global View

obatie water_instance i-08f3fcb70aTe5c044 @-Rumning @&  t2micro @ 2/2 checks passa¢  Noalarms 4 ap-southeast-1b #c2-18-138-160-33.3p-... 18.139.160.33 -
Events “
Limits

¥ Instances
Instances

Instance Types

zﬂﬁ 11 N15M99U instance EC2

AN instance WAI¥NIN1S connect

EC2 » Instances ) i-02b7714bacebf8809 » Connect to instance

Connect to instance i«

Connect to your instance i-02b7714bacebf8809 (tower) using any of these options
EC2 Instance Connect | Session Manager SSH client EC2 serial console

Instance ID
i-02b7714bacebf8809 (tower)

Public IP address
34.203.14.139
User name

Enter the user name defined in the AMI used to launch the instance. If you didn't define a custom user name, use the default user name,
ec2-user.

ec2-user

@ Note: In most cases, the default user name, ec2-user, is correct. However, read your AMI usage instructions to
check if the AMI owner has changed the default AMI user name.

zﬂﬁ 12 M15AUM EC2
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WIaNA connect kAIILWAAIUVUAININ
Services Q Search [Alt+S]

FEEE Amazon Linux
\_#EHEEN
\###]
\#/ https://aws.amazon.com/linux/amazon-1linux-2023
v~
/
/

ava
_/m/*
c2-user@ip-172-31-26-110 ~1§

i-02b7714bacebf8809 (tower)
PublicIPs: 34.203.14.139  PrivatelPs: 172.31.26.110

U 13 Msdumn EC2

AsAnRe Node-RED T AWS EC2

YNSIWANTA SSH 989 EC2 Yuun nUURuWmawiovinn1singa Node.js

sudo yum install nodejs npm

(%
v o

AU Y wazna Enter WoRnasdusaazusingdaninusnin

ervices ‘ Q, Search [Alt+S]

Verifying

Installed:
libbrotli-1
nodejs-full-ilf

Complete!
[ec2-user@ip-172-31-26-110 ~]$

i-02b7714bacebf8809 (tower)
PublicIPs: 34.203.14.139  PrivatelPs: 172.31.26.110

4 - B e
U 14 n37nAs nodejs T instance
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NUNAALNORARI Node-red

sudo npm install -g --unsafe-perm node-red
[ec2-user@ip-172-31-26-110 ~]% sudo npm install -g —-unsafe-perm node-red
added 292 packages, and audited 293 packages in 15s

40 packages are looking for funding
run ‘npm fund® for details

vulnerabilities (4 low, 3 moderate)

ues that do not require attention, run:
npm audit fix

To address all iss possible (including breaking changes), run:
npm audit fix --

Some issues need review, and may require choo
2 different dependency.

n “npm audit® for details.
New version of npm available!

Changelog:
Run to update!

[ec2-user@ip-172-31-26-110 ~1% I

gﬂﬁ 15 Ms@nsa Node-red i EC2

n1sAaas pm2 eldlunisly Node-red Msuissainasanaiuazisuyineusnlud@ille

\JnAdes Instance
sudo npm install -g¢ pm2

pm2 start node-red
Wimanug N5991uYee Node-red

pm2 status
Tufinn1svhauees pm2 fefds

pm2 save
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v 1

N1SANANEIULESUYBY Nod-red

AnFq Palette 1@5uUL Node-red Liaa519 Dashboard f28n15AARY node-red-dashboard

- a Edit
View

Arrange

Import
Export

Search flows

Configuration nodes
Flows
Subflows

Groups

Manage paletie

Setlings

Keyboard shortcuts
Node-RED website

v3.0.2

o - ¥
JUN 16 N13kinRs Palette

User Settings

View Nodes Install
Palette

W node-red
Keyboard » G0z

o o g
JUN1 17 nsinsa Node-red lu Palette
YIN15ARRY Palette 13 5 fagu lnefiAns node-red-contrib-web-worldmap tdusgaving

9] a o c: 1% v o ~ s A o8 v o, 1% 1%
ndanansaasanad vinn153an19n node-red tevinlai ui worldmap Tgeuls
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Nodes Install

Q

&) node-red
¥ 302

¥ 48 nodes

&) node-red-contrib-aws
¥ 070

¥ 21 nodes

&2 node-red-contrib-web-worldmap
% 2372

~ & nodes

@ worldmap

@ vi_worldmap
@ worldmap in

@ worldmap-tracks
@ worldmap-hull

&2 node-red-dashboard
¥ 340

> 21 nodes

&2 node-red-node-ui-table
¥ 043

1 node

o g
U7 18 Palette Visviun

msldau IAM dwmsumssuddeya

19971 1AM MU service MATUNITAMUAAINLEINITOIUNITIT1D9V0S USER LAZAILEINTE
Tunslda Service A1aques AWS Feagsiasldiu DynamoDB evinsdstoyanduid1luil Node-red

NS 1AM avinnasng Policies Fuuiveldmsuninue user permission

IAM > Policies > Create policy

Step . . .
specity permissions Specify permissions

Add permissions by selecting services, actions, resources, and conditions. Build permission statements using the JSON editor

Policy editor

~ DynamoDB
B+ Actions

Specify what actions can be performed on specific resources in DynamoDB
¥ Actions allowed

Specify actions from the service to be allowed

Q Filter Actions

Switch to deny permissions @
Manual actions | Add actions

All DynamoDB actions (dynamodb:*)
Access level Expand all | Collapse all
P List (Selected 6/6)

P Read (Selecied 26/26)

P Write (Selected 31/31)

b Tagging (Selected 2/2)

A % . . o U 4 >
gﬂ‘n 19 N15&519 Policies @usuUn1stg9unu User

56



%1n15@5719 USER Funnlaeld Policies Mlsasnalinauniin asanntulivinnisuuiin ID wag

Secret Key wildiiel3ldeuiu DynamoDB Scan Node-red

Identity and Access x 1AM > Users

Management (IAM)
¥ Managing human user access account by account? There's a better way. Dismiss Go 1o Identity Center [4

a
Streamline human access to AWS and cloud apps when you enable Identity Center.
Dashboard
Learn more [2 ® Watch how it works
¥ Access management
User groups
e

[aTa]
0e %

Users &
Roles J

Policies
One-time set up for warkForce user access Centrally manage access to multiple AWS Provide access centrally ta the cloud applications Al with one-click access through a simple web

Identity provider
dentity providers accounts your workforce uses portal

Account settings

¥ Access reports
Users (2) o e o EEEE

Access analyzer

Archive rules

Q e s <15 @
Analyzers
Settings . 5
User name - Groups - Last activity - MFA - Password age - Active key age -
Credential report
Organization activity wmut None ® 12 minutes ago None ® 78 days ago ® 78 days ago
Service control policies (SCPs) w2 None © 13 minutes ago None © 263y 200 © 2 6ays ago

‘gtlﬁ 20 N5a379 USER Fustitelsifu Node-red
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