STUUNISUD RSB
SMART FARM

WYSHYYT FUFuRnIa
Tanatcha Suksantikarn
UNNEIINNISAY ASHIT

Niparat Srisang

[ '
a 1 =

Usyyriinusiiludruniiavasmsfnwaunangasuseyyimnssuamansindie
#1913 IAINTTUANTHUNA
AMZIAINTIUAENS
antumalulagnszasuindidiaunmsainnszds

Un1sAnen 2565



SMART FARM

Tanatcha Suksantikarn

Niparat Srisang

THIS THESIS IS SUBMITTED IN PARTIAL FULFILLMENT

OF THE REQUIREMENT FOR THE DEGREE OF

BACHELOR OF ENGINEERING IN INFORMATION ENGINEERING

SCHOOL OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

ACADEMIC YEAR 2022



o Y 2

WadauTeyeurinus eI RELRD L

F8%0UNANYN wgstYy guduAna sPatnAnw 61010458
UENENSAY ASEU sWaUnAnen 61010586
USayan IAINTTUPEANTU N
#1919%0 AFINIIUETAUNA
W.f. 2565
¢ a s ¢ ] ¢
919158NUSNWUTeyeutiwus IA.UMEYUE 3N

Usyyrinusadull asuniseud@liidudiuniiavesnisfne anundnansiminssuaians

Jaudin aedaanssueans aondunaluladnszasuindndinunnng

(3A. YU genee)

a s

913EAIUANUT YN US

o



o Y 2

WataU3gyaiinus

S18FUNANEN

UIyaun

A1°9179%1
W.A.

919159NUINUT Yy 1dWUS

v

e VR RDERE
WYFUYYT FUAUFRNA

YEANTNTIY ASAID

AFINTSUANARN TULUNH

AFINITUANTAULNA

2565

UNANED

swaunAnY) 61010458

SHANNAN®Y 61010586

USayafinusiiauassuunisudaases lagnisldduinesidanazuaunaiaduuidnelunisvin

W1y Faarunsadunldunuanundedduysdiioansseziial aaudenn wagiiudsgsansaanlunns

vM9u lasarswauirszuunasunlyd Microcontroller ESP8266 wwasadu waunaiadu Blynk

Weoruaun1situvesdudiuazasisianiuduntglunisy irlinisdanisvsuliannudneuas

ALAINAUIYUINTY



Thesis Title Smart Farm

Student Mr.Tanatcha Suksantikarn Student 1D.61010458
Ms.Niparat Srisang Student 1D.61010586
Degree Bachelor of Engineering
Program Information Engineering
Year 2022
Thesis Advisor Assoc.Prof.Boonchana Purahong
ABSTRACT
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2.2.2 ESP8266

NodeMCU Juuedafild ESP8266 1Hu CPU dmsulssutanalusunsudieg &
Foin31 Arduino assiidasuiivuiadnnia diuildeuldsunsuaslduinnin wazaiunse
dousody WiFi 18 vuvedasuild ESP8266 12E fiufinirsaiusisengsds ams
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43519%W ESP AR Teo Swee Ann ¥1783ALUSWWITEN Espressif System laglu
Tuga Usznaude 3U Microcontroller + WiFi Module fstfugifuanuisalusunsuasly
1§ vilFanunsounluldouunulalasaeulnsaaesidias wazdiuilusunsudinands
amB vl wdeunnlunisleulsunsuasiy

£SP8266 LHudovesduloduuuainvasluga d3lod ESP8266 lufifiuflusunsy
(flash memory) Tu @1 mldnesldledntsusn (external flash memory) lunisiavu
Tusunsu Aldnsidoudoiulusinaea SPI Gsanuniliosmililuga ESP8266 Hilui
Tusunsuuinninledlulasnoulnsaiaedivesduy

ESP8266 nauflusasuludin 3.3V - 3.6V nrsurluldausiufudugesduqiild
usadu 5V Feeld 29asuvsusadunndae ieldlvlugaiadenie nszuailugaldaiugagn
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1) wssduldanu vdeussdudivilasiadviranld mnsigiidasiadasseyen
wsaauldauly mnldluaudidnnseding druuinagldusenunsenansalu
n51491u) Wy 12vDC Aedosldusesudl 12 vDC tirduninlduinning
ynaann1elu §a5taden9azv1als niemnlduseiusinitunn Sadazly
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2) msldsunseuaruniinduda Jefida3iadazseyld 1Wu 10A 220AC Ao
widudaveSadiuaiunsanunszuald 10 ueuuUsA 220VAC A%y ud
nsldAarsasldufisedunssuaninind msizdnseuaninuinduda 104
Siagavavaneidennele
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Siagndeyldaunazidnduwnsvaiey 4 via
1) 91351019955:89 (Armature Relay)
2) 35189 (Reed Relay)
3) Sa3nG (Reed Switch)
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dansasvIediudiviiauiand eonanszuuiiuiilasiwesfnusnineasidudiidadiud
LR oaneanIINTTUVRTI
Uszluvivuedsiad
1) vildszuudsidsiiaiosain (Stability) gelnsTiadazdnasasianizdiud
Aafiaund eonitu Sazifunisananudemeliunszuuiioniiga
2) andldinglunisdeunsudruiiinfiaund
3) anaudeniglidiAngnauludigunsaldug

4) vinlaszuulndnlddunsszuuiiioianeadduluszuu

2.3 NodeMCU

NodeMCU #o wnanwasunieiilddrslunisadrslusian Internet of Things (IoT)
fusznauludie Development Kit (fuasn) way Firmware (Software vuuesn) Midu
open source @1usaleulUsunsy #aea191 Lau 1§ nalildeuldiety uindeudiu
Tuga Wi-Fi (ESP8266) uuiladdnylunisléidoudody dunesidn NodeMcUHu
dnvagadudu Arduino asefifinesn Input Output built inunlud a1u1sa1den
Tusunsuneulnsagunsal 170 1#laslidesrugunsaiduy uaziiiolaiuiuundfivniaun
fianunsanil# Arduino IDE Merusaufu Node MCU ¢ Familildiniw ¢/C++ Tunas
Feulusunsuld vlnsnaunsaldan suldwainnaisuind iy NodeMCU faflanunsa
noglsldvatsegrsuiniaeanizidesiiiisadoatu loT T3 asifunisn Web Server
yualan n13aruaunsiladalwiuwi-Fi uagduqdnuinuie

Function dwsudiousiaiu AP void mode(WIFI Mode) i Function dwiuidenivunnis
il ESP8266 Tneflagmeriu 3 v laun Station, Access Point, Station kg Access Point
Parameter WIFI_STA = &slsivihanudu Station WIFI AP = &5l Access Point
WIFI_AP_STA = dslvivharuiuia Station waz Access Point 1fu Function dwsuldeusie
ESP8266 111U AP Tagvnnldany Function iieseenaden asidu n1sldanu DHCP Tng ESP8266 g
18 1P ot AP \Hupudnassli windesnisidemudu static 1P dodld siusaufu Function config
void config (IP Address local Ip, IP Address gateway, IP Address subnet) \Ju Function dwsu
#eAn IP | sateway , subnet WU ESP8266 lunsalfigasnsldauunuy Static IP Parameter
local_ip = dmdusa IP gateway = dmduds gateway subnet = dmduds subnet

f79819n1510974 IP Address local_ip = {192,168,1,144}; IPAddress gateway =
{192,168,1,1}; IPAddress subnet = {255,255,255,0}; WiFi.config(local_ip,sateway,subnet);

int disconnect(void) L1 Function @msusanainnisidiausiany AP
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word waIAN29

Serial.begin(11520@); /eoalEionu serial W baudrate 115200
delay(10);
serial.println();

Serial.println();

Serial.print(“Connecting to "); //us@azamini  "C

Serial.println(ssid); //usasiaaim

WiFi.begin(ssid, password); dausalilda AP
while (WiFi.status() != WL_CONNECTED) /saaundiaudansadnsa

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

Serial.println("");
Serial.println("WiFi connected"); //uaavdaarnfausadGa
Serial.println("IP addres H
Serial.println(WiFi.localIP()); udAIMUNIaY IP wad ESPB8266 (DHCP
¥
oid loop() f}

U 2.2 feg1e Code msliiwausiariu AP

2.4 Blynk

Blynk tUuuwnannesy Mluweundiatu d1e i0S waz Android Lilaaiuny
Arduino, Raspberry Pi uuszuudumasidn Faduuninivaussuuiineanfldaiuise
as1edusiauszarunsfindmiulasanisvedldlagnisainiaginaunioslle (widgets) 9
a9 v ! 2 a S ' a v
ilviidenaguainvaty 1Wusesidivuinlunisasdinnegrsaznuazisuldaulaluna
Laifie 5 unil

1% a 1

Blynk laildnnfinegiuuasansauasmasuuiad waasatuayusnsnuisi

Y U

Ynimuden lud19zilu Arduino %38 Raspberry Pi azi@aulgaiuduinesiinniu

o [

drauduvesidaldans (wWi-Fi) wssuvuiiane szvreligunsalvesdnimuisouladuasy
WSoUEIMSU Internet of Things (IoT)

n1sadreunoundiadudniu Arduino arelu 5 wift fe wwrdnves Blynk Miu
0T Platform d1u3ufiufuiiozFuimuitusudiu Interet of Things (1oT) 81ui1 1o
To# Taganusaniuauni1ssudedoyafiuiainding19du (Sensor) Hiuszuudunesidn
Tnglddnduinaundalnusvgunsaifudeddszuuiaiedisdumesidmieadu dufuas
annsaiuldlunisdanisifouivioeusy dwmdulilddduguld

FeUszmalne 4.0 lunaduiedoutszmaluagaudeds sfuas wasdebudu iy
nsafreliyranslusamaldldimaluladimunzanlunisysuinisduaiuiniediu
Ingrmansuazadacans oufdyminioNaulcusisnszuIuN1580NLUULTS
Iminssy inlugnisAndudsussing vieadrauinnssusie 9 lunisadiayadidudivie
U315 wagld Internet of Things (IoT) Fufuwmaluladndesfidusindnduduiniou

Usznebne 4.0
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3.3.1.1.UalUsunsy Arduino IDE %umuayﬂﬂﬁ Manage Libraries ( Sketch ->

Include Library )

SmartFarm | Arduino IDE 2.1.1

File Edit Sketch Tools Help

Verify/Compile
Upload
Configure ar
Upload Using Programmer Ctrl
Export Compiled Binary

Optimize for Debugging

Show Sketch Folder

Include Library

Add File...
3

Manage Libraries...

Add ZIP Library...

Ctrl+Shift+l

g‘dﬁ 3.3 Manage Libraries
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3.3.1.2 Tiilda131 “blynk” asludespumiuaifnn

SmartFarm | Arduino IDE 2.1.1

File Edit Sketch Tools Help

Select Board

LIBRARY MANAGER

blynk

Type: falll
Topic: | All

Blynk

It supports WiFi, BLE, Bluetooth, Ethernet, GSM, USB,
Serial. Works with many boards like ESP8266, ESP32,
Arduino UNO, Nano, Due, Mega, Zero, MKR100, Yun,...

5UN 3.4 Aumuaiinasa Blynk

3.3.1.35udulduihegns Library ves Blynk

9 SmartFarm | Arduino IDE 2.1.1
File Edit Sketch Tools Help

New Sketch - |

New Cloud Sket

Open... SmartFarm.ino
Open Recent
Sketchbook
Examples

Close Basics

% < 02 Digi
Save 02.Digital Adafruit_Feather_MO_Wi

Save As... hift+S 03.Analog Arduino_MKR1000

_— N 04.Communication Arduine MKR1010

05.Control Arduino_org_UNO_WiFi

Arduino_WiFi_Shield
Arduino WiFi_

Advanced 06.Sensors
07.Display
08.Strings Arduino_Yun

09.UsB ESP32_WiFi

10.StarterKit_BasicKit ESP32_WiFi_SSL

Mg ESP8266_Shield
ESP8266_Standalone
Blynk.Edgent ESP8266_Standalone_Manual_IP
Boards_ArduinoClient ESP8266_Standalone_SSL
Boards_Fthernet Fishino
LinkItONE
Boards_Wi RedBear_Duo_Wi
Boards_With HTTP_API RN_XV_WiFly
Output GettingStarted Sparkfun_Blynk_Board
Downloading Blynk@1 More TheAirBoard WiFly
Blynk@1.2.0 Widgets TinyDuino_Wifi
Installing Blynk@l.:.o WildFire V3

Installed Blynk@l.2.e Fire_V4

xz_;l'e;:inal
5UN 3.5 Library 989 Blynk
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= ! . .
3.3.1.4 \oune Wi-Fi
(&) ESP8266_Shield | Arduino IDE 2.1.1
ile Edit Sketch Tools Help

Select Board

ESP8266_Shield.ino

PRINT Serial

ESP8266 Lib.h>
ynkSimpleshieldEsp8266.h>

ssid[] "YourNetworkName" ;

pass[ ]

"YourpPassword” ;|

#define EspSerial seriall

sUfl 3.6 M3idensie Wi-Fi

3.3.1.5 180 BLYNK TOKEN Lileidesie ESP8266 ffu Blynk
File Edit Sketch Tools Help

Select Board

ESP8266_Shield.ino

AUD 115208
ESP8266 wifi(&EspSerial);

up()

Serial.begin(9

delay(

Ul 3.7 nM3i@eusie ESP8266 AU Blynk
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3.3.2 Msuannatayanisy

Hatun1suaninavesgaumniuarAuTuYesuskansueUiadulagniuali

a [d ' = & ¢ @ (3
QM%Q@JLL&@QN@WU%U’JS BNGRISGINEE] LL@BF"I’J’M%U‘D%LL&@QN&SLHEULLU‘ULU@iL"?I‘UG]

SmartFarm | Arduino IDE 2.1.1 _
File Edit Sketch Tools Help

Select Board -

D SKETCHBOOK SmartFarm.ino

o (
SmartFarm Serial.begin(9600);

Blynk.begin(auth, ssid, pass);

Serial.println();

Qutput

JUN 3.8 Mg aumgikarANTUYRITY

SmartFarm | Arduino IDE 2.1.1
File Edit Sketch Tools Help

Select Board

D SKETCHBOOK Smartkarm.ino

SmartFarm
loop()

delay(dht.getw amplingPeriod());
humidity = d Humidity();

l.print(humidity, 1);

L.print("\t\t");

l.print(temperature, 1);

L.print("\t\t");
1.println({dht.toFahrenheit(temperature), 1);

(ve, temperature);
e(vl, humidity);

68 }
5UN 3.9 Msuansrgaunillaranudureaisuuy Blynk
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3.3.3. nM3aduANduin

[

nsFeulNdnaynulaen1sdsnu relay iedglwlrdudiihny nsdsnusiadasi

ESP8266_Shield | Arduina IDE 2.1.1
File Edit Sketch Tools Help

Select Board

ESP8266_Shield.ino

2) ;
Blyn n(auth, ssid, pass);

ode(14,0UTPUT) ;
Mode(12,0UTPUT) ;

e(13,0UTPUT) ;
2(15,0UTPUT) ;

te(14,HIGH);
(12,HIGH);
(13,HIGH);
5,HIGH)

3UN 3.10 N15d997U relay Liearunudiin

3.4 N51991u Blynk

Blynk 1Hunenndindudnsaguiviliasnessuulelefinaunsanivauriuaunsnivulalagll

o & v a o o v A o q v A i ! v ¢ ° ] o
"\]']LUUGIENLSU‘EJUIU3LLﬂill"\]']uqlnfL%LW@V]r]ﬁLﬂﬂqiLﬂjaﬂJmaigﬂquﬂmqqULLagﬁJUﬂimaquqiﬂwqq'TUﬁ'Jllﬂu

)
[ £

Tngdgynlnandunaun1sas ke U R ATULA A AINEUN8UINE9 U8 TYUA DUNT ITIURall

3.4.1 awztlouldau Blynk

o iudulest blynkio anifunata START FREE

B':

&3‘1 Blynk

We make internet of things
simple for your company.

One app to prototype. deploy. and remotely manage connected
electronic devices at any scale

Ui 3.11 niwuledt blynkio
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o audrguihlviamzideu (Sign Up) Tddudadly andunadu Sign Up aeiitoriuila

Sign Up

asdwalundwanisinsenty

Welcome! Fill in your email address and we will
send an account activation link.

EMAIL
=3

(7) lagree to Terms and Conditions and
accept Privacy Policy

\\\\&l#///.

Back to Login

Ui 3.12 niflvamzidou (Sign Up)

o 9nuuluinassdiudrnusiazidiudann Blynk TWnluuaina Create

Password 9103 U szuvazlmsildaniaisnueaduantagnseuu

Welcome to Blynk.Console (5 -

Welcome!
We're excited to see you on board.

To get started, you'll need to create a password for your account.

The link will expire in 1 hour.

5UT 3.13 mihlviaameideu (Sign Up)
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o anulvanuannalatu Blynk loT

% BynkioT NEW

Blynk loT B
Blynk Inc. a [u]

In-app purchases

5.0 4 B [
- Gidicios
25% 10K+
266 reviews 16 MB Rated for 3+ © Downloads Fasily activate WiFi or Create automa
cellulardevices  sseuesordneme
PRI SARIEA N Sy inaoni
pe——
. 8 0 . bl
EErZ i B
o oo
isaessif - .
About this app 4 3 v —
Ana Ann far All Navinas . o— _

U7l 3.14 uewndwadu Blynk loT

® 313 New Template TunoUndiaduduun

Start by creating your first template

Temp!aﬁ gz IM rww *xﬂbﬁ Wﬁj in Blynk
platform as a template to be assign 0 gevicas.

sUT 3.15 Yu New Template Tuneunatnd
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o Tldsnuazidunuey DataStream #2 Temperature 31NUUNA create LAy

Wudeatulaewdeudu Humidity

Virtual Pin Datastream Virtual Pin Datastream

NAME LS NAME ALA
@  Temperature Temperature . @ | [ Humidity Humidity

Double

(3 Thousands separator (e.g. 10,000) (B Thousands separator (e.g. 10,000)

ED SETTIN ADVANCED SETTINGS

g‘l.lﬁ 3.16 @319 DataStream Temperature kag Humidity

o Joasruadaudrvzladuled Temperature waz Humidity

Temp

24.7°

Humidity

5UM 3.17 wyuansdn Temperature kag Humidity
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4.1 manaaasludiugunsaliiedavindy

Fosogunsaiinsqaislunisy lnsfindegunsalifuwesingungiuazauiu
wazdudn lufuddidde wi-rl waedluiifsaneldundu Tnededuweiingungd
wazAuTUdIfULIIAIUANESP8266 uaziluvnisdedifu Siad (Relay) udasie
3186 (Relaydnfunnsarvguiiiodeniada-Uad Tnsuwndesdielaiiaziiugunsaiaes
dulnsdefuiniudald3iad (Relay)nruqunisilndn Sndrusoidinfugunsaiuvaslu

WodelWidAy unepIuANESP8266 lunisAIuAy
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JUN 4.2 aupunsilaUniiagiie Application

4.2 NM13919UYBUBUNALATU
sEninensidaune UndmdulldazaiunsansivaeudeyavesgumginazAinuiu
Laviuit Wudeyadndulafiagddlidudvhauindulunsdineiniafowiuly Yulda-Us

JudiatursasaivnIatdakuutsed ndleiui

UM 4.3 prurunsilatn3iadene Application
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nsAnas Arduino IDE wielde1u ESP8266

1. Wi https://www.arduino.cc/en/software

2. AaAulvan? Windows win10 and newer

DOWNLOAD OPTIONS
Arduino IDE 2.1.0 Windows Win 10 and newer, 64 bits

Windows Mslinstaller

Windows ziF file
The new major release of the Arduino IDE is faster and even
more powerful! In addition to a more modern editor and a
more responsive interface it features autocompletion, code
navigation, and even a live debugger. macO$ intel, 10.14: "Mojave” or newer, 64 bits

Linux Applmage 64 bits (X86-64)
Linux ZIP file 64 bits (X86-64)

macOS Apple Silicon, 11: Big Sur” or newer, 64 bits

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

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.

3. nA JUST DOWNLOAD

Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 74,106,756 times — impressive! Help its
development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

4. sutdarantianlvianun

5. na | Agree

Arduino IDE Setup = X
License Agreement
Please review the license terms before installing Arduino IDE.

Press Page Down to see the rest of the agreement,

irerms of Service

The Arduino software is provided to you "as is™ and we make no express or implied
warranties whatsoever with respect to its functionality, operability, or use, induding,
without limitation, any implied warranties of merchantability, fitness for a particular purpose,
or infringement. We expressly discdlaim any liability whatsoever for any direct, indirect,
consequential, incidental or special damages, induding, without limitation, lost revenues, lost
profits, losses resulting from business interruption or loss of data, regardless of the form of
action or legal theory under which the liability may be asserted, even if advised of the
possibility or likelihood of such damages.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Arduino IDE.

27
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6. nA Install
&) Arduine IDE Setup - >

Choose Install Location
Choose the folder in which to install Arduino IDE.

Setup will install Arduino IDE in the following folder. To install in a different folder, dick Browse
and select another folder, Clidk Install to start the installation.

Destination Folder

Browse...

Arduino - et - -

< Back Cancel
7. VI@@@QLTJ@IU?LW?M Arduino IDE

& sketch_jul7a | Arduino IDE 2.1.1 - m} X
File Edit Sketch Tools Help

Select Board A

sketch_jul7a.ino
h |

Ln1,Col 1 X Noboard selected [
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