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ABSTRACT

This thesis presents a system of sensor technology for Smart farm. with the aim
of studying smart farming skills. Study the development of sensor technology for smart
farming and study the planning and design of a smart greenhouse. The results of this
study can be explained in three parts. An air system, that is to uses a fan and the mist
nozzle to reduce the temperature inside the greenhouse. Soil systems, use soil
moisture measurement kits to control watering for plants and Light system, used to
measure the day and night or insufficient light. This thesis requires the temperature
inside the greenhouse must be in the range of 18 to 30 Celsius. The relative humidity
in the greenhouse must be in the range of 60 - 80 percent, the soil resistance must
range from 400 to 500 ohms, and turn on the light for plants when the resistance of
light is greater than 250 ohms. turn off the light when the resistance of light is less
than 250 ohms.
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ADDIE Model #e winn1sesniuunszuumsiieuiuasinuognaiuszuud
lasuni1seausuiialan dyayamuislunisesnwuulivssndanaiwazalddne fienis
Aaenianvnveslynn AnAudulag Florida State University’s Center for Educational

Technology Us¥naumiy 5 Tumau fe

14
o/

1) JumdU Analysis (M5ATIN)
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wunagnsAnaliiduyn Weliussgimneveslasanis awsaz23(specific) vaneda
A DIALTUNITOIAUTZNBUANI UDILAUNITIRNLUUNTS T B UN T U 28A Ul Y
eadun Junsumssonuuue i ndeudeiaenseennuuvieteiduauny wie

wwRawagla s ietiglumsiawnsiely Tutuanvinesie

3) Jumeu Development (N13WmIWT)
TutumoumsimunineonuuukazdnimuwINsSsumsdeuaraduar Ny
sudeniilomilesugiiludunsunisesniuy mndnisiFeuiuuuiaiuis Wsunsuwes
i wiesmmealulad theeniuvaireansesvesn naaeunsudtaym Tanuastuneu

AUNUMULAZTNUNIULATINITAUVDLAUD UL

2/
o

4) Junau Implementation (NFAMLEUIL)

TUABUNTANTUNITNMUITUABUAINTUNITOUTUH E1UEATBUTULDE

e

\Suu nangnInseuI eulen1seuTuiiaTauAguUAmMANgn IN1TITeUS Han1TITeus

]

al o/ a

A5N159ANNSLTIUNITADY LALTUNBUNISNAADU AIUNNTHHIVUMIFMSULLSEULY ABIL1NNNS

Y

HnausuieInunIsLEA3a9iia lny (FaNAWISUTDENTAKIT) BALNITAINELD JUVDITUNLSEU

JUNDUNNTABLUNUTTITINDINTUTLIUNANITOONLUUNSES Y UNSTADUN Y
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5) YumaU Evaluation (MIUSLIUNA)

2/

Tunounsuszidunayusznaufeaesdlu Aensuszidunaniugiuuy

(formative) wazn15Uszil unaasusan(summative) N15UsziluNa(formative) lunas

UsziiunalulsazlunauyaInszuIun1s ADDIE dunsussiliunaaiuiu asussiliunaiio

wirEuN1IIssuMsdeumelUTINIuN ST BuN AR anaas a5y

— T\ ANaLvsis
Needs, requirements, tasks,
participants’ current capabilities.
| EVALUATE ” m

Awareness, knowledge, Learning objectives,

s \ | 7
behavior, results \\\\\ '/ delivery format,

> activities & exercises.

IMPLEMENT,
Training implementation, C reate a prototype, develop
tools in place, observation course. materials, review,
pilot session.

3U# 2.4 Yeyantiaenvsuanddu App

7307, 97N ATWNAUIMBNWALATU AN : https:/Avww.teachernu.com

2.5 29 Kotlin

Kotlin {0 unaauvasusun JetBrains u3¥ngensiwisanglsunziuaen (drvneu

ngjegianstsnigidn winfidninnueglusademe) Fusidnuiemillugiuedasne intellis

IDEA ssanéia$ IDE desslulanved Java

JetBrains Wiutad1invaInI¥ Java (Moeiduruazdiuiu Java Platform wag JVM)

Favmunnrwnlusunsudlriduunieldununie Java widinaulndiduludlaniiesuuy

JVM aguiiiu Liasniiuves JetBrains fimnanilegiiionsudtmesadin Ussina

fade Fnieveame Kotlin Istand flegnssemmindeasuiUineiandsn sndaduianiwn

UL
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mMw Kotlin flenudadulul 2011 wazasye lasuamnuisuiunindululanves

o o

ANRIUNENY Java Lﬁmgﬂﬂﬁ’ummmsqa JVM @78u 19U Groovy, Clojure, Scala

Kotlin 8001295 9u 1.0 lud 2016 dunestuiiagvuie 1.1.2 Miiseenluifou
Wwey 2017

Syntax 489 Kotlin 1dugnuauvesnwiasyna C ildhadudnn  wiludndusiaad
semicolon (;) LUusadugaussvin (azlavseluldnle) gassddgydndsensves Kotlin fig
NM3UTENAUTELANTBIILYS (type) Avagnasliadiuys(variable name) lngiin3evung

colon (:) AUNATS LU a: Int 38 s: String ATsllazARIBAUNIBIBENN Go Wse TypeScript

What does it look like?

Concise, simple and very easy to read (and write)

p ac L< = (.5;’ e e :: 1 (o) Optional package header

fl N ma ln { sWArnra ‘_\// <SS EIr j_! l J} ) £ Package-level function,

B which takes an Array of

prin tl .’7( ) strings as a parameter

}

Have you noticed?
Semicolons are optional

5UN 2.5 feghawmihr1an1e Kotlin

7. 0 Aufia Kotlin. #uann : httpsy/www.blognone.com/node/92537
2.5.1 uu2hn Kotlin

Andrey Breslav amiiiusanuuun1w Kotlin Widuniwalidslassnuuy
a1 Kotlin Fusndunmilvsiiiieldununiw Java fiflansounarsedne udlannsoudly
pglslaunnuniws1zAa9vin backward compatibility #ouwsn Au91U JetBrains 81513773
mwlUsunsuiinssiumaudasnsviels wasnuiluiewnainiiiies Scala withufilndies
fian urtymues Scala AemeulnddnaziFouionn dwaliinnudnduloadranivilnii
Waledrenindumuny wuafinues Kotlin dewdauls 1009% fukwanvesy Java tileld

Usglewiannlauss ilsuidsa AP waziesasdioduauuniiiegudmvadlan Java Wara1uise
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NauNaulAnN1YY Java/Kotlin 19 thmungves Kotlin Asvuilgunu Java Tulasenislng

Tnesnelen Java Tulassnisimi@eulunan wandsaunsalmiuvinanusiuiule

Kotlin tdun1wuv statically-typed n3odosuseniasiinvesiuysogedn
WILEND ﬁwmqwaL‘%"aammUaamﬁ’amn{]zy,mmiaaﬂmmi’w(type safety) hagUse@nsnw
#1919 0197 Groovy, Jython, Ruby 7101 dynamically-typed ALAUD NUTEN15VD
Kotlin il Java Aedunsedundt diaves Jetrains seyhanunsnansiuoulénadls 40%

UasulUshNTuLREItUIN Java WU Kotlin

2.5.2 wwaanasudusuniu Kotlin

LAuT Kotlin seniuuindniuLnanwosy Java wasaeulwalitosuuu JyM u
van (Kotlin/JvM) usilun1enas Kotlin Avengzuuuunsldauung Android uazudaaudu
JavaScript 1a(Kotlin/JS) meuiling1u Kotlin Anasnauililusinsunien Kotlin @1u150

AaulnalawuuLuin(Kotlin/Native) Tnaliinaasuniu virtual machine wiegnala

2.6 Android Studio

Android Studio tTuganiIs d19SUNI1TILo UNS LATUUULOUATBELUULUTN
(Native) Aeidunisvieiuiissnuuuunanzdinsusoundinduuuneunses viliiinas
daufismsindiuuulauialtybrid) fivednisinuiting wasdinisfausedninmess
\Soseenulaaniin sadulre shassruunsiiin msiWeuazldniw Java wse Kotlin Tne
AW Java anduniwman dau Kotlin agtlun1wiings Google masnhunlding e
nauNuTerosved Java luuaii 08 Ynquszasdves Android Studio Aod 8In1TWaLA
\3nsilo IDE Aanunsamun App Uy Android Wfiuszansnmanndu seunIsesnwuy
GUI fitnelfanansn Preview &3 App guuaqﬁl,mnsmﬁ’uuu Smart Phone Usag3u @11150
uannaueg1elaviud Taulufesiinissu App uu Emulator iauﬁgas‘]’ul,f’ﬂw%’uﬂgﬁuﬁm

YBIANUSIVEY Emulator idaae Yymrriueglutaguu
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2.6.1 Android Virtual Device(AVD)

Jumsvihauinelilinmegeuneundinduuugunsalning 4 ladedu lagas
Junsadeidassduunuuaies fiaunsadenvunauasuradsyuudfuianisls vilinas
nageUUUMINIeiananeyilatedu Maunsadiassanudduinesidauuums 9 1a

dnAe
2.6.2 NSPBNKUUNLNDLOY

an30enkUUlANNIULUL XML Wazluy Virtual fisnunsaainuazandls og
vsaoagunuuannsaldnauduls ilasanlunisvue undiadu dmsumslinuasiuey
AugUluUYes Layout ile tudndu Linear Layout fagtmngiunisudluiiontin XmL
mszariinsiansdsutuleielimaneiunisanudinne @y Constraint Layout

UZAUNITANLEIINUINAT WS AEINTID19D0WaUIDLaY View TnalAsnie

2.7 Node MCU

Node MCUInuadudy) Asussandig Arduino Aauisaideusdedu Wi-Fi le
anusalfisulusunsunie Arduino IDE laiguifeniy Arduino kazueasaifisnagnuing

wNELARARRRzITLAuANY nionaaeddanuiieaiu Arduino, loT, Biinmsetind w3audus
nsihluldasslulysiansineeg Ana

meluvasnues NodeMcU Usznaulusiy EsPs266(lulashaulnsaiaasiaiuise
\Fousio Wi-Fi 1¢) wiewgunsaidiuasnduagaIndneg 1wy wesn micro USB dmsusieln/
snlnanlusunsy, Indmsudnlnanlusunsurtugis USB, Inuwdasuswiulni wagudmsy
\eusiogunsainiouen sy
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Ul 2.6 UB$A MCU ESP8266

7iu7. 99N MCU ESP8266. Auan https://www. Fdtecesp8266arduino.blogspot.com

2.7.1 9asuvas Node MCU

anIadens oy WiFi léimahjé’mﬁmﬁy’ﬂu@a Wi-Fi L
TAgaunn (elfiguiuuesadisl wi-Fi Tudagudue (160 - 200 uw)
grunsaloy tazenlnanlusunsuasuesamelusunsu Arduino IDE K1Y
e USB wuuliignfuildunsalns dvils

aunsnonlvanlusunsuniy Wi-Fi 1a 138n731 Over the Air (OTA)

fuesativuInan (Useund 5.5 x 3 cm.)
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2.8 %a3WuIsesely lafd(Arduino IDE)

01591 lofd(Arduino IDE) fie 1n3esdislumsiBeulusunsuildnuldiu ensgluld
nngu Tnsaeluasiiniosdiodmivansoensqlu 1y nsdumensglufidaseduinie
poufames n1sidensuendglufifeudentiiiensivaeuinuinvedlusunsuiidou vie
lausisne q sessuivensqlutiy q vield Snviadadllusunsufnsoruniaifeuseuuy

aynsulaensdmsURLNIADS

@ sketch_aug3a | Arduine 1.6.1 - [u] >4
File Edit Sketch Tools Help

ARDUINO

sU# 2.7 Arduino IDE

7iu7. 97 Arduino IDE. #1910 ¢ https://poundxi.com

2.9 31ad (Relay)

\Wugunsalfiasundsnulriitlfidundsnuwiman e ldlumsfgamirdurda
yasnauwialiivdsuanne Tnen1stdaunseualiitlifuanain weviinisanieda
mhduandrefuainddidnnseind JusramsntihTiadluvssgndlilumsmiuninees
e 9 lunugedidnnsedindunnune Tneasdesdounseualwililasinuvaainduiumile

elumuaunnsidinugs o Mdesgfiunihduianionsuuiinvesiiad
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— wanos

I =
] EH =

dommauiulddmsunaoaly

i—r@

e

— [i=h

ciomaviwlddmSunacaly
sUi 2.8 uanssUuarddnvaivesiiad
737, 970 3188, AUAIN : http://www.psptech.co.th

2.9.1 vann1siiaefuYassad

nmsinusnnleaing iedsunsyualinuunan(Coil) Inaluaziiurnainiu
souwnuman iliiAnaunuuiminlugaivangouiiiendt “enswives(Armature)” Tiinas
11 NUa18999993 1993 AunilwingaRad uau3e(Spring) wagUatednaunilsdnfniu

winduia(Contacts) Mstadauiionsiuaes Judunisarunumsindeuiivestnduda Tvi

wennviaunzi umihduiadndunilsdeBadnegiuil elnaindoriwiaes Aazndug

Y

fwnafy iamnsadmannsiilumiugulnan(Load) v orasdiannseiindsng ¢ lanw

A9INT

2.10 auanwa LCD

LCD go1199nA171 Liquid Crystal Display @ s1duaefiviunainndnaianeaiiad

ninNIABRUNAI09Llndesdd1e 3eiiiundn Backlight o Welin1sudesnsyualnii

o

whlunseduiingn Aazvilvindniusawas vinliuasiunanly Backlight waniduuIuumntinge

i %
o/ 12/ ddd

drudunlaunantanul) aedanuansaiumudvendnasanoa WU Ayl vse ann vinln

Fonadluivefissnuiusmilsdedum udmusuitundsdsneg i 1o LCD axutaiu 2 wuy

1

TugigauanyuznIskannanall
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2.10.1 Character LCD

WuenaninalJud18n¥sn Ut uUAIeFi 19U 99 LCD YUI9 16x2 MU
Tu 1w Geonuwslale 16 f wariiianue 2 USSVAMLEIY @1 20x4 98nuefalu 1 koo

o/

TFonuslala 20 /M wazinaiun 2 Usn
2.10.2 Graphic LCD

Juseiiannsaimvualainvzliusazgauunihenuuas wislaesuasenty
e tiaunsaasieguiunuuninmels nsseyrunvzssyludnuazvesdiuiuga(Pixels)
Tuwsiagiiud WU 128x64 MuefiwsiifiinuIuganuuuIuey 128 90 uasiyanmuuuing 64

9

2.11 Wuwesiaaudulufu(Soil Moisture Sensor)

v
o

Tieeudulupu vieltluduwesin annsessltsuiululasreulnsamesing
Tdaundendunnaiuaimudu wiaidenlidyyufineafidunainluga aunsauiuany
Talamen1susu Trimpot

2.11.1 vannMsNINuNugIu

Tunsiaranudulufuiy azdesineunadianinsatnaslvlufuiineinisin

= 1

FaNzaW5091UAINNUTUVRIAULS NENN1T FB AT IAAIMNUAIUMIUTENINBIENINGA 2
Padslugui 2.9 lunsaifienuaanadmmulates Audadiinnudulufuuin viefudgu
Fuludassmin Tunsdifienuaauaiumulauin dudaindenudulufutios uSeRuwa

21999035011 TudIuVee Soil moisture sensor module Hanusalials 2 wuu Ae

- pwAnduLuy Analog vunefeeuaautulasliaifaua 0 fia 1024
- gruanduluy Digital leeil3suiiisuiuaiaald d1u1nnanili logic HIGH

f18nIA LOW

Nt uA19 auldnaziendeuliiureasuSeuli o unsadu 1IC LM393 (DUAL
DIFFERENTIAL COMPARATORS) Ingasnlaann Variable Resistor faudumsusuausasud
TalunasiSeusiieu
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JU# 2.9 Wuwesinmuduludu

773/7. 970 Moisture sensor. AiuaN : https://www.ioxhop.com/product

2.12 DHT11 - DIGITAL HUMIDITY & TEMPERATURE SENSOR

DHT11 #e Weanieiduwesdmsuinaamgivarainutulueinia fiisnangn T

Newazamsalgamiu Arduino Uno R3 ¢l deasfiegastiuu Aauvuiinnidulugaiuuuui

= U] 3 2 1 a [ L X3 3 ¥ o o a [y
Jumguigasunliog1ainy? Imamis‘uawagamn DHT11 uu%‘wmaammmmummﬂu

wazludyanamuunInea

AuaNUR

Toussrulnn 3 fa5v

Ihszualnfigen 2.5mA @aeimsing)

wazdsUInnITusTRY 20:80% TaefiauRenatalunisinliiu 5%
wingdmiuinenmgll 0-50°C lasdmnuAnnalunsialifu £2°C
muilumsin 1 Hz (@ualiufiaseds)

PUIRN 15.5mm x 12mm x 5.5mm

4 pins Tgunlun1521901 0.1"
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sUil 210 DHT 11

737, 20 UL $InANTU. AUIN : https://www.adafruit.com/products/386

2.13 LDR Module

MR unuABuA 19 uLa(Light Dependent Resistor) tHugunsaiszianans
Aefetin 2 50868 iunanasuAatleudalld (Cds) niowandloudalug (Cdse) Fadu

ansUsznausiiniwiand atvvusiuesleflfiduguses wiweviamnaisiiaueld

Bidninsa b Bidninsa

Tgaanimaua
Y 4 .«
AU FITUNE

nszllaalans

. H FusDUTINA

Uil 2.11 lassadnsves LDR

7. 970 AuauURYeY LDR. @M : httpy/sutirsut.ac.th:8080/sutir/bitstream/12345
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2.13.1 #ann1sM191UY84 LDR

ANAMUAIUNIUTUAY LDR 58111997%9d099zUasunladluniumianduved
WALIANATENU ANMUTLYBILEAITBY LDR 9EAANUAMUNILGY Wagd1ANUTUYBILES

170 LDR ffanusmuniue
2.13.2 auduUANamAliAYes LDR

1) firnanudinauyiniu 10 lux fmuniuagiidussana 10-15 kohm
2) fiuiinsneuausdggaluie 550-650 nm.

3) Mdsuiuingzangeenlugign 35 mw

4) HAMIBUALDININANBYT 35 ms

5) auldigamagl -30 i1 60 srmvaldya

2.14 Hndan

Tulagiunszuanissnguamiumduduitendusgiwan iliewiniuuilianu
aulasulsenutinadodusgraun Inednasnf douniulsenaulunle dnniaviey fn
adndlatad ladi0sn Hnadntmmasian Bnadnmpa Anadnlsalan inaannsuldn lnuunay

F0ndl S1eavdun fail

2.14.1 WnYUAT 1 ANNIANDN FLLUIANNANWAEVIINIYNIN
Usznnit 1. dnnmavenlu fanwaede Tuaslivieaudiu waslufidnvasdu

= ]

Tuiilvejuagndn drdunnite lavazileg 2 & Asludilys uarluduns

>

mnn1aveuluLden fnniavauluwLma

Ui 2.12 dnmemely

7. 00 4NN : https://medthai.com
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Inglumsugninvliaiuudedianinuinden fe gamgiiinnniavenludainis fie

9 Y

o/

20 - 28 samigalBea usinnazugnlugaumginaniti dnaviisavu A1 pH ArnfeIN15AB 6.0

- 6.8 INYNNAAUUADINITHALLANNADANITU

2.14.2 dnyllad 2 dnadeisaldn Wunuse Tudune uiluduvesiuiuasdud
Jergeu assUatsvasluddnvasiduuunan wazsyy Tnen1sugninvidaivudead
anmuInden Ae gum)idnasinseglusening 18 - 30 ssrwalea A pH A say

fie 6 - 6.5 WudnAuIaladlugaumaiion

JU# 2.13 /nagnsnlon

1. 910 EnadasaldaRed Oak). ALINhttp://zenhydroponics.blogspot.come

2.14.3 dnviiadl 3 fnadn n3ulda wlidnvusadnedinadn 1salda Aaidunudiey
luddergeunswargvaslufidnwazidununay wasyu lnen1sugninvdadiude
anmwIndeu A gamgidndesniseglusening 18 - 30 s galdea A1 pH Avagay

fie 6 - 6.5 WudniAulalaflugamaidnduderiudnadaisaldn
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UM 2.14 dnadaniuldn

7. 70 finadan3ulda (Green Oak Lettuce). Auann http://zen-hydroponics.

blogspot.com/2014/12/green-oak-lettuce.html.

¥

rnadnaiifeinisuamaaluyinamn Inernadaluiag 19y 15alda awdanisay
WuvasuaIagiUsEaNal 20,000 — 40,000 nd vaueRnaaalulisdamsaiulalad uld
ANUTNYRILAIEITY 50,000 ~ 70,000 and A1 pH Mnunzauiuazeg 6.0 - 7.0 uage1

EC Mvanzauiuavegi 1.1 - 1.7 uagaamaiilun1sugnsedliiiu 30 ssrngaduaavdmwa

= U aaa

desladnadn I8n1sUgninadndBnisugniley 2 wuu Aedgnasau uazugnuuulalasiy

find lnemsvgnuuulalasivindiived As ludesinaluiesaninuesiu dnsydulala

4

Sandnsugnasiu insaginldsuinuaraisemnseg At iane
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2.15 AUNANUDE
WNUDE U1N AIEBDIAN 5IUNU AB Peat (WN) + Moss (LDd)

fin Ao v g Inviuauiu uuuatewul aunatedutudiu

ued Ao Wywed Niilayuq @dedan Adteiusvd Juauiduiay dvateaiy

=
2N

a

sU# 2.15 fudinsed

7. 970 Auiinued. #uRn : httpy//blog.arda.or.th

8/
o/ =

FaUY Avuea AR AuNnAIngINYaivLea MuauuLNdua ateiwt aude

4 1
a vV [ = 1l & a A

A gnAunuAsILan Mssmaeesiu luthaunludinvsindulavuegliae wenain

¥
(3

vJuiu

[

2V o/ =

duau fu Wewea lugguunasiiugunaaunuiuyy  dfidervysuigiasau leidld

=1

d15aiuikaIAuNUIN Audauvistl Asda1ued tod aenug awunily Jaeaaneiudil

e

xsandunntlugaseu was measlugavuiriiisgniugunaay naneusinueaivivay
wyudsuiuudunamaneiul Auiuluseuivanuedaienin ivuea 9100158157984
wudni inuea unrdifianimetudunsngann Jdlifiivsundulaiuegld wenan Auau

19d hay NYNDINU AMUaANINNIALAWINLY

sountinIngemanslanunuii Auduiluyn finuea musluuiind lauauUs

a o

addmntluldluniamzugn wseiduiuiiaretn Ysirananansiall Uaeaielsaves

P 1

iy sepuluat wav iy msedngivmarinuanimanulunsagalald fdduiiuss

Y

2/
o @ S

wnealilimanudunsaiidunans fgidadelsainudensaidmnse Faagvinlvn

4
= @

nueanaeLduRunazen warlasatouInNanduuniui

1
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ueniniifinueadsfismemsiiaunaddiazanenuidy Tnssaweuiofuiinuea
fufirulussgs ermaemlad duhldweusvana Fuilituimueaiuinunutuuaey
MmATdIieNsuAnITINTeitY Wesnidnqfiveuuistensenunlnglifeanesuide
Tsauasanuidy Assdrovilvssuusnudauss gaduermnsléd finueadamnzaetnbei

[

el dufumizidanse mgndiug fveuuawasdisinume nansdufumisiidiign

AMSUNITVLIBNUS Y

9



NN 3

A5N15ALUUIU

3.1 mseanuuulassainalseFaudmiudanivy

3.1.1 emuulaseadelsasau

f
/«"(‘ P
f b . X £
L s T e, e T ) .
—_—eee—

JU# 3.1 eenuuudnumglsaIau



3.1.2 Jangunsainld
- Yia PVC
- wanafnegulsasou
- fhdoavia PVC
- YAvIUMLeN
- gunsalugniinadn
- fufiwueadmiudgninadna
- fafiunh

- Junsdmiugnivy

3.2 gUnInIdune

3.2.1 muAuN13 ON/OFF
-'M3 ON/OFF 98%58ul
- 13 ON/OFF vas1inasissu1gend
- A5 ON/OFF Yasyaiinuviyen
- M3 ON/OFF, wastluna
- M3 ON/OFF veslndmsuugniia

3.2.2 Selector Switch

- dmSUBNIMUANISVININUY Manual/Automatic

3.2.3 aunsaipauAy
- Node MCU
- Relay

3.2.4 gUnsaluandna
-39 LCD

- LAUATRYLAUNALATY

25



3.3 N1592NUUUEIUYBIRIAIUAY

33.1 Janaunsainly
- Wuwesinanuuludiu

& o

- Buwesingamgiuaranutunelulsauiou
- e inwas

- NABIUTIYIEUN

- Node MCU

- Relay

- LED

- Switch ON/OFF

26



3.3.2 29NLUUINRT Hazlaseaseansanas

33.2.1 UdBNlABLMNIUTZUUAIUAN

o ¥
3

DHTH
Sensor

3UN 3.2 vaanlmesunsusruuamuau(Control Box)

27



3.3.2.2 29935¥UUAUANNTVNNUYDITEUY

U2 -LCD
GND
vCcC
SDA
SCL
A |

NO

AN D

U3
Relay
GND
A T IN1
Pes Ve IN3
SEE—6—4€ £
REARER! el
© o w % o & v A
o |88 B8 E 2
© (== 7
o~ B M108 |—o
O(I) - ISOW =0
(a o 0Ll ——o0
- 60| l=——o
- OSIN —0
080 p—°
2 JY27X
= Q O 1212
eFTEE65S
lol r & o ys
J > 3| g
: s 2 ]7
p &
q §

N

=

CCi

VCC
GND
DO
A0

5U#1 3.3 00ALUUNATNIMIVANIUN)ILAZANLITY

28
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Fuludu

ABZLNTUSTTUUINAUTY

3.3.2.3 vaanl

10SUSS 2IN3SIOW-110S

proipue suoyduews

uo poddns uoneonddy

99¢8dS4 =y
NDOW3IAON

pa323uuo) i4-1M

N
<

w

Fuludiu

LNIUTTUUTINAIUTY
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3

sUN 3.4 vden



3.3.2.4 299599 UTuRY

N )

| ERumn

c15
c14 SIG
NS
\_cw
—{ C12
— c11 S3
o— C10 S2
o— Cg9 S1
o— c8 S0 s
=1 C7
—{ C6 EN }—
o— C5
—{ c4
Ha  weleese—s
o— C2 GND G -
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Taadususzuualuauniglulsasou

#include <WiFiClientSecureAxTLS.h>
#include <ESP8266WiFi.h>

#include "DHT.h"

#include <Wire.h>

#include <LiquidCrystal 12C.h>
LiquidCrystal 12C lcd(0x3F, 20, 4);

#define manual D8

#define DHTPIN D3

#define DHTTYPE DHT11
DHT dht(DHTPIN, DHTTYPE);

#define SSID ‘OPPO F5" //
#define PASSWORD = "12345678" // 5aduvad WiFi Router

#define FIREBASE _HOST "https://mongkol38-31a32-default-rtdb.firebaseio.com/"
#define FIREBASE AUTH "ra8AX1pFABjBSHEd2h460WN2v5ynOVTFhvM9TMO5"

//
/* flandu dwsu ESP8266 Funazdsdoyaluds Firebase®/

String TD_Get Firebase(String path ); // &mUTU

int  TD_ Set Firebase(String path, String value, bool push=false ); // dwmiuda
int  TD Push_Firebase(String path, String value ); // @5Udiwuu Pushing data
bool TD getBool Firebase(String path );

//

const int relayfog = D4;

const int relayfan = D5;

const int pumpPinl = D6;

const int ledPin = D7, //lnasfu

int analogPin = A0;
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int val = 0;

#define x_bln TD Get Firebase('LightState/switch") //3Uf1 moisture
#define x1_bln TD Get Firebase("PumpState/switch") //$Uf1 moisture
#define x2_bln TD Get Firebase("FanState/switch") //5UA1 moisture
#define x3 bln TD_Get Firebase("FogState/switch") //5Uf1 moisture

void setup() {

lcd.begin();
lcd.backlight();

pinMode(relayfog, OUTPUT);

pinMode(relayfan, OUTPUT);

pinMode(ledPin, OUTPUT); // sets the pin as output
pinMode(pumpPin1, OUTPUT);

Serial.printin(F("DHTxx test!"));

WiFi.begin(SSID, PASSWORD); // ¥msiiouss WiFi
while(IWiFi.isConnected()) delay(d00); // soaun319zidonso WiFi 1¢
Serial.printtn(WiFi.localiP(); // wanie IP vdadonde Wik dn5q
dht.begin();

Serial.begin(115200);

int cnt;
uint32_t timer;
void loop() {

delay(1000);

if( millis() -timer > 1000) { ~ // ¥hnnseuAuazasvneg 2 Jui



timer = millis();

}

val = analogRead(analogPin);
Serial.print("value Light =");

Serial.println(val); // NuwAes

if (val > 300) {
Serial.println("closed light");
digitalWrite(ledPin, HIGH),
TD_Set_Firebase("Data/Statuslight", String(0));

else if(val < 300) {
Serial.printin("open light");
digitalWrite(ledPin, LOW);
TD_Set Firebase('Data/Statuslight”, String(1));

String x_str = TD_Get_Firebase('Data/Soil:"); //5UA1 moisture

float xx = x_str.toFloat();

if (xx >= 400)&&(xx <= 500)) {

digitalWrite(pumpPin1, HIGH); // &dlidusiu

Serial.print("Suitable humidity = "); // NuWILAMANTIABUNILADS "val = "
Serial.println(xx); // fuNA1UBIFIKUS val

TD Set Firebase("Data/Statuswater", String(0));

else if(xx > 500) //uwiaiiu
digitalWrite(pumpPin1, LOW); // ﬁ"\ﬂﬁﬁmﬁ’m’lu
Serial.print("Low humidity = "); // fuiteumuaLiIneoniimes "val = "

Serial.println(xx); // WuWAWDSLUT val
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TD_Set Firebase('Data/Statuswater", String(1));
}
else if(xx < 400) { //Awiu
digitalWrite(pumpPin1, HIGH); // ﬁalﬁ%uﬁu
Serial.print("Hight humidity = "); // finndeuaududmeuiges "val = "
Serial.println(xx); // A8 $ILUT val
TD_Set Firebase("Data/Statuswater", String(0));
}

float h = dht.readHumidity();
float t = dht.readTemperature();
float f = dht.readTemperature(true);

if ((t>=18)&&(t<=30)) && ((h- >= 60 )&&(h <= 80))) {
digitalWrite(relayfog, HIGH);
digitalWrite(relayfan, HIGH);
TD_Set Firebase('Data/Statusfan”, String(0)); // Haei qmwgﬁlﬂﬁa Firebase 7
Sensor/Humid
TD_Set_Firebase("Data/Statusfog’, String(0));
}
else if(( t < 18) && ((h >= 60 )&&(h <= 80))) {
digitalWrite(relayfog, HIGH);
digitalWrite(relayfan, HIGH);
TD_Set Firebase('Data/Statusfan", String(0)); // e gaumniluds Firebase ii
Sensor/Humid

TD_Set Firebase("Data/Statusfog", String(0));

}

else if(( t > 30) && (h >= 60 )&&h <= 80))) {
digitalWrite(relayfog, HIGH);
digitalWrite(relayfan, LOW);



TD_Set Firebase("Data/Statusfan", String(1)); // ﬁzﬂﬂ"l qmwg:ﬁlﬂﬁ'\‘i Firebase 7
Sensor/Humid

TD_Set_Firebase("Data/Statusfog", String(0));

else if(( t >= 18 )&&( t <=30)) && (h < 60)) {

digitalWrite(relayfog, LOW);

digitalWrite(relayfan, HIGH);

TD_Set Firebase("Data/Statusfan", String(0)); // ﬁgﬂﬁ’l qmwg:ﬁlﬂﬁ'\‘i Firebase 7
Sensor/Humid

TD_Set Firebase("Data/Statusfog", String(1));

}

else if((( t >= 18 )&&( t <=30)) && (h > 80)) {

digitalWrite(relayfog, HIGH);

digitalWrite(relayfan, HIGH);

TD_Set Firebase("Data/Statusfan”, String(0)); // Haei qm‘wgﬁlﬂ{fﬂ Firebase 7
Sensor/Humid

TD_Set_Firebase("Data/Statusfog’, String(0));

}
else if((t < 18 ) && (h'< 60 ) {
digitalWrite(relayfog, LOW);
digitalWrite(relayfan, HIGH);
TD_Set Firebase("Data/Statusfan", String(0));
TD_Set Firebase("Data/Statusfog”, String(1));
}

else if((t <18) && (h > 80 )) {
digitalWrite(relayfog, HIGH);
digitalWrite(relayfan, HIGH);

TD_Set Firebase('Data/Statusfan”, String(0));
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TD_Set Firebase("Data/Statusfog", String(0));
}

else if(( t > 30) && (h < 60 )){
digitalWrite(relayfog, LOW);
digitalWrite(relayfan, LOW);

TD_Set Firebase("Data/Statusfan", String(1));
TD_Set Firebase("Data/Statusfog", String(1));

}

else if((t > 30 ) & (h >80 )){
digitalWrite(relayfog, HIGH);
digitalWrite(relayfan, LOW);

TD_Set Firebase("Data/Statusfan’, String(1));
TD_Set Firebase("Data/Statusfog", String(0));

TD_Set_Firebase("Data/Humidity:", String(h));

TD Set Firebase("Data/Temp:", String(t));

TD_Set Firebase("Data/Light:", String(val));

Serial.printin(TD_Get Firebase("Data/Temp:"));
Serial.printin(TD Get_Firebase("Data/Humidity:");
Serial.println(TD_Get _Firebase("LightState/switch"));

Serial.print("Current humidity = ");

Serial.print(h);

(

(

Serial.print("% ");
Serial.print("temperature = "),
Serial.print(t);

Serial.println("C ");

lcd.home();
lcd.print("Temp : ");
lcd.print(t);
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lcd.setCursor(0, 1);
lcd.print("Humidity : ");
lcd.print(h);
lcd.print("%");
lcd.setCursor(0, 2);
led.print("Light : ");
lcd.print(val);
lcd.setCursor(0, 3);
lcd.print("Soilmois : ");

lcd. print(xx);

#ifndef FIREBASE_FINGERPRINT // Fingerprint 984 https://www.firebaseio.com

/7 W\dRaus 01/08/2018 17:21:49 GMT 9 viimengAvan 27/03/2019 00:00:00 GMT
//#define FIREBASE FINGERPRINT "6F DO 9A 52 CO E9 E4 CD AQ D3 02 A4 B7 Al 92 38
2D CA 2F 26"

/7 18 4H Ut 02/2020 ...

#define FIREBASE FINGERPRINT
"03:9E:4F:E6:83:FC:40:EF:FC:B2:C5:EF:36:0E:7C:3C:42:20:1B:8F"

#endif

int TD_Set Firebase(String path, String value , bool push) {
axTLS:WiFiClientSecure ssl_client;
String host = String(FIREBASE_HOST); host.replace(*https://", "");
ifthostlhost.length()-1] == /" ) host = host.substring(0,host.length()-1);

String resp ="
int httpCode = 404; // Not Found

String firebase_method = (push)? "POST " : "PUT "
if( ssl_client.connect( host, 443))
if( ssl_client.verify( FIREBASE_FINGERPRINT, host.c_str())){



String uri = ((path[0]!="/")? String("/"):String("")) + path + String(" json?auth=") +
String(FIREBASE_AUTH);
String request = "',
request += firebase_method + uri +" HTTP/1.1\r\n";
request += "Host: " + host + "\r\n";
request += "User-Agent: ESP8266\r\n";
request += "Connection: close\r\n"
request += "Accept-Encoding: identity;q=1,chunked;q=0.1,*;g=0\r\n";
request += "Content-Length: "+String( value.length())+"\"\n\r\n";

request += value;

ssl_client.print(request);
while( ssl_client.connected() && !ssl_client.available()) delay(10);
if( ssl_client.connected() && sst_client.available() ) {

resp = ssl client.readStringUntil(\n?);

"o "o

httpCode . = resp.substring(resp.indexOf(
"+1)).tolnt();
}
Jelse{
Serial.printin('[Firebase] can't verify SSL fingerprint");
}

ssl_client.stop();

)+1, resp.indexOf(" ", resp.indexOf("

}else {
Serial.println("[Firebase] can't connect to Firebase Host"),
}
return httpCode;
}

/* B S S R S

* flandu TD_Push_Firebase

* gdmsu ESP8266 fvium A1 value 14 path 984 Firebase WUU Pushing Data (POST
method)

* o path aglu ULV 1 "Room/Sensor/DHT/Humid" iusiu



*

* 19 path waz value sy Toyauszinm String
* Ay AuAantu nduunme http code

*

* U wineuselule agAumme 404

* PNANUAAIT Firebase @159 agAuri 200 Wumu

*

**********************************************************/

int TD_Push_Firebase(String path, String value X
return TD_Set Firebase(path,value, true);
}
IR R XER R R IRK KRR RN IR KRR
* #landu TD_Get Firebase
* a1y ESP8266 50 A1 value 999 path Viagjuu Firebase
* e path aglu §ULUY 19U "Room/Sensor/DHT/Humid" U
x
* path W Yeyauseinmn String

* AuAvesiianty Ao value ¥4 path e ludeuausuian String

*

**********************************************************/

String TD_Get Firebase(String path ) {
axTLS:WiFiClientSecure ssl_client;
String host = String(FIREBASE HOST); host.replace("https://", "),
ifthostlhost.length()-1] == /") host = host.substring(0,host.length()-1);

String resp ="
String value = "
if( ssl_client.connect( host, 443)X
if( ssl_client.verify( FIREBASE_FINGERPRINT, host.c_str())){
String uri = ((path[0]!="/")? String("/"):String("")) + path + String("json?auth=") +
String(FIREBASE_AUTH);

String request =

request += "GET "+ uri +" HTTP/1.1\r\n";
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request += "Host: " + host + "\r\n";
request += "User-Agent: ESP8266\r\n";
request += "Connection: close\r\n";

request += "Accept-Encoding: identity;gq=1,chunked;g=0.1,*;,g=0\"\n\r\n";

ssl_client.print( request);
while( ssl_client.connected() && Issl_client.available()) delay(10);
if( ssl_client.connected() & ssl_client.available() ) {

while( ssl_client.available()) resp += (char)ssl_client.read();

value = resp.substring( resp.lastindexOf('\n')+1);

}
Jelse{
Serial.println("[Firebase] can't verify SSL fingerprint");
}
ssl_client.stop();
}Yelse {
Serial.println("[Firebase] can't connect to Firebase Host");
}

return value;
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Tanduiugunsalinndnuauludu
#include <WiFiClientSecureAxTLS.h>
#include <ESP8266WiFi.n>

#define S3 DO
#define S2 D1
#define S1 D2
#define SO D3
#define analogpin A0

#define SSID "OPPO F5" //
#define PASSWORD "12345678" // svaauved WiFi Router

#define FIREBASE HOST "https://mongkol38-31a32-default-rtdb.firebaseio.com/
#define FIREBASE _AUTH "ra8AX1pFABjBSHEd2h460WN2v5ynOVTFhvM9TMO5"

[/
/* Handu dmsu ESP8266 Suuasddeyaluss Firebase®/

String TD Get Firebase(String path ); // dmuTU

int  TD_Set Firebase(String path, String value, bool push=false ); // dwuiuda
int  TD_Push_Firebase(String path, String value ); // @ u§UdawUU Pushing data
I

void setup() {
pinMode(analogpin, INPUT);
pinMode(S0,0UTPUT);
pinMode(S1,0UTPUT
pinMode(S2,0UTPUT
pinMode(S3,0UTPUT

b

2

)

)
)
)
)

WiFi.begin(SSID, PASSWORD); // ¥nsilieusie WiFi
while(IWiFi.isConnected()) delay(400); // soeunNIavieusie WiFi 16
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Serial.printin(WiFi.locallP());

Serial.begin(115200);
}
int cnt;
uint32_t timer;

void loop() {

delay(1000);

if( millis() -timer > 1000) {

timer = millis();

}

// ha@ndAn IP naadausa WiFi @159

// oA azdng 2 3w

Serial.print(F(" Sensor's Value\n "));

digitalWrite(SO,HIGH);
digitalWrite(S1,HIGH);
digitalWrite(S2,HIGH);
digitalWrite(S3,HIGH);
Serial.print("...");

Serial.print(*Sensor 1");

Serial.println(analogRead(analogpin));

Serial.print("...");

int ValueO = analogRead(analogpin);

int sensor_1 = analogRead(S0);
int sensor_2 = analogRead(S1);
int sensor 3 = analogRead(S2

int sensor_4 = analogRead(S3

digitalWrite(S0,LOW);
digitalWrite(S1,HIGH);
digitalWrite(S2,HIGH);

’

b

I
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digitalWrite(S3,HIGH);
Serial.print("Sensor 2 ");Serial.printin(analogRead(analogpin));
Serial.print("...");

int Valuel = analogRead(analogpin);

digitalWrite(SO,HIGH);
digitalWrite(S1,LOW);
digitalWrite(S2,HIGH)
digitalWrite(S3,HIGH);

Serial.print("Sensor 3 ");Serial.println(analogRead(analogpin));
Serial.print("...");

int Value2 = analogRead(analogpin);

int average = ((Value0 + Valuel +Value2)/3);
Serial.print("Average = ");

Serial.println(average);

TD_Set Firebase("Data/Soil:", Stringlaverage));

#ifndef FIREBASE.FINGERPRINT. // Fingerprint 989 https://www firebaseio.com

/7 1H1dRaust 01/08/2018 17:21:49 GMT s mumee/Auan 27/03/2019 00:00:00 GMT
//#define FIREBASE_FINGERPRINT "6F DO 9A 52 CO E9 E4 CD A0 D3 02 A4 B7 Al 92 38
2D CA 2F 26"

/7 4l Faust 02/2020 .

#define FIREBASE _FINGERPRINT
"03:9E:4F:E6:83:FC:40:EF:FC:B2:C5:EF:36:0E:7C:3C:42:20:1B:8F"

#endif

int TD_Set_Firebase(String path, String value , bool push) {
axTLS:WiFiClientSecure ssl_client;
String host = String(FIREBASE_HOST); host.replace("https://", "");
ifthostlhost.length()-1] == /" ) host = host.substring(0,host.length()-1);



String resp ="
int httpCode = 404; // Not Found

String firebase_method = (push)? "POST " : "PUT "
if( ssl_client.connect( host, 443))
if( ssl_client.verify( FIREBASE_FINGERPRINT, host.c_str())){
String uri = ((path[0]!=")? String("/"):String("")) + path + String("json?auth=") +
String(FIREBASE_AUTH);
String request = "
request += firebase_method + uri +" HTTP/1.1\r\n";
request += "Host: " + host + "\r\n";
request += "User-Agent: ESP8266\r\n";
request += "Connection: close\r\n"
request += "Accept-Encoding: identity;q=1,chunked;g=0.1,%g=0\r\n";
request +="Content-Length: "+String( value.length()+"\r\n\r\n";

request += value;

ssl_client.print(request);
while( ssl_client.connected() && Issl_client.available()) delay(10);
if( ssl_client.connected() & ssl_client.available() ) {

resp = ssl client.readStringUntil(\n');

httpCode . = resp.substring(resp.indexOf(" ")+ 1, resp.indexOf(" ", resp.indexOf("
"+1)).toInt();
}
Jelse{
Serial.printin("[Firebase] can't verify SSL fingerprint");
}
ssl_client.stop();
}else {
Serial.println("[Firebase] can't connect to Firebase Host");

}
return httpCode;
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}

/**********************************************************

* flandu TD_Push_Firebase

* |gdmsu ESP8266 fvium A1 value 19 path 984 Firebase WUy Pushing Data (POST
method)

*ng path aglu ULV 1 "Room/Sensor/DHT/Humid" iusiu
*

* 113 path kg value siaalu Yoyausewnn String

* gy AuAentu nduunme http code

*

* 1 mnileusielula avAuriie 404

* PNANUAALT Firebase d1159 agAuA1 200 Wumu

*

B R R R R R R S S S S S S **************************/

int TD_Push Firebase(String path, String value X
return TD Set Firebase(path,value, true);
}
/**********************************************************
* flandu TD_Get Firebase
* 1 mIu ESP8266 TU fin value ¥84 path ieguu Firebase
* 10 path aglu JULUU YU "Room/Sensor/DHT/Humid" \usu
* path Wu Yayauseunm String

* AuAvesitandu fie value vad path Widmvun ludeyaussian String

*

A A S S S S S s *****/

String TD_Get_Firebase(String path ) {
axTLS:WiFiClientSecure ssl_client;
String host = String(FIREBASE_HOST); host.replace("https://", "),
ifthostlhost.length()-1] == /' ) host = host.substring(0,host.length()-1);

String resp =",

i,

String value = "



if( ssl_client.connect( host, 443))
if( ssl_client.verify( FIREBASE_FINGERPRINT, host.c_str())){
String uri = ((path[0]!="/")? String("/"):String("")) + path + String(" json?auth=") +
String(FIREBASE_AUTH);

String request = "
request += "GET "+ uri +" HTTP/1.1\r\n";
request += "Host: " + host + "\r'\n";
request += "User-Agent: ESP8266\r\n";

request += "Connection: close\r\n"

request += "Accept-Encoding: identity;q=1,chunked;q=0.1,%;,g=0\"\n\r\n";

ssl_client.print( request);
while( ssl_client.connected() && !ssl_client.available()) delay(10);
if( ssl_client.connected() && sst client.available() ) {
while( ssl_client.available()) resp += (char)ssl client.read();
value = resp.substring( resp.lastindexOf("\n')+1);
}
Jelse{
Serial.printin("[Firebase] can't verify SSL fingerprint");
}
ssl_client.stop();
}else {
Serial.println("[Firebase] can't connect to Firebase Host");
}

return value;
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