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ABSTRACT

This thesis presents a study and design of the smart watering system model
for large agricultural land plots so that today's farmers can cultivate efficiently and make
the most of water resources while reducing time and reducing manpower. By applying
intelligent agriculture technology to be applied to collect soil moisture, pH of water, water
temperature and physical characteristics in the land plot and introduced to create a
display and storage system by the Blynk application and the control system and
processing by the ESP8266 microcontroller that can control soil moisture to the desired
extent and use the least amount of water to maintain soil moisture. In addition, the
required data was collected for further analysis and the physical characteristics of the
plot, such as soil color, plant color can be observed from the camera, which is displayed
through the application. This will allow farmers to reduce time and manpower in the
maintenance of the cultivated fields. Because it can track and control work remotely via

the Internet.
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2.1 Bumafiiinvesassnds (Interet of Things)

Internet of Things A8 N15figUnsaididnnseiindsing q anunsaidenlewdeds
Toyadstulddedumesiin lnslddestoutoyn madeulssdingauhlfisasadanisg
mugumslisugunsadidnnsetindsing q lumandetnedumedidald luaufnindeules
msldnugunsaiBidnnselindsng q siumaedeotisdumedidndniunsldiudy q

LUIAAYDY Internet of Things (Concept of Internet of Things) WUAAALA LU
9711 Kevin Ashton UaMuie Internet of Things Tutl 1999 Iuﬁumzﬁﬁwmu%’sagjﬁmﬁwmé’ﬂ
Massachusetts Institute of Technology %30 MIT tu1lsig Adalrluussenedeadldfuusdm
Procter & Gamble (P&G) Luléfinanelasinisngedn Auto-ID Center daganunannnalulad
RFID ﬁliusumwfuﬁaLﬂummgmiaﬂé’m%’umﬁué’@gzgml,suwzja%m 9 ( RFID Sensors) 31
furusesianiuaunsavilitunsedeureiuldiiusyuy Auto-ID vean Tasnisussens
Ty PG Tuadady Kevin Algld¥130 Internet of Things lualadnnsussensvonenduadausn
Tng Kevin fienunarlimeuiuingunsaididansedndla g fawiiaansodearsiuldidedu
“internet-like” w3 o118 iAegUnsaldidnnsedindfidearsuvuifdfuiuszuudumesids
tfuies 1nge1d1 “Things” Aferldunugunanididnmsatndsns 4 waniu soulugandad
2000 figunsaididnnselindgnnanoendndmireiduduiusnniilan Sadusimsldain Smart
%ﬂiuﬁﬁda Smart Device, Smart Grid, Smart Home, Smart Network, Smart Intelligent Tran-
sportation 19 9 aATl a3ugNHe RFID Sensors tailauiun13idy 1D wazaued vinlidiuanunse
Fewsletulanduimeidnld Gemsideusowmaniuesfiasuidunnaniiigunsalivariufidon

anunsadeansnulameruiu lneendadi Sensor lunis@eanstany Yuwuaiiusnain Smart

Device A3 9 azifousiedumesidnliuds Siaunsaeuseludigunsalmdulssie



2.1 81088266 (ESP8266)

2.2.1 Feyailiosiuves ESP8266 (Information of ESP8266)

EsP266 1uliulasreulnsaaesnnanlnaussm Espressif(L%'mia”, Usenadu)
fnautfiduientsidousio Wi-Fi fluindouiu Full TCP/P Stack fduiisangn Snvienisifiu
lulasroulnsaiaesnnedsannsnidoulusunsuadluludsiuldios detefsng q fasangn
Fouldsunsule filaddu WiFi Aaumdes sl ESPe266 Liudsiineuaussdenisnivesgn

Internet of Things Isvhlulasuanufuueg1aunsvaie

U 2.1 ESP8266

(Lma'ﬂ“ﬁau“a http://fitrox.\nwshop.com/article/28/esp8266-)

Tuga ESP8266 Inanu nazdsulmimursenunios q Inslassasnanagiiildaufosd
SnwalzARIeUAD
GPIOO: W uvdmsuidentyun tneidleseiu GND azdiivualusunsy Wledesnisli
nuunaflddese
GPIO15: 1Wutiidossons GND gl lagarie
CH_PD: ¥30 EN: ifluanfisiassoln VCC 1o pull up daayin Ilugavinau lugaunasy
laifien Reset 1l iilodipsnisTian Tisenn CH PD AU GND
Reset: safiuly VCC it pull up duaias TnendledosnisSian iserulw GND
Ve Wurdmsudgldss 1lwdes 3.0-3.6v
GND: siafiuln OV
GPIO: 1Huv@3nea INPUT/OUTPUT viawiilul 3.3V

ADC: 18un1 Analog INPUT Suussdugean 1V anuaziden 10bit vise 1024 A1



2.1 Uasa WeMos D1 WiFi (WeMos D1 ESP8266)

2.1.1 Toyalasruieiiuuasn Wemos D1 WiFi

WeMos D1 uuasaittien Arduino UNO R3 U ESP8266 Wi-Fi 1n57aiialy

vain 9 ewhigldnulidessiearslies vesasuilaglifians Sync. wanunlimszgldau

aun9alda1uae Micro USB Cable filgnuiiaiia Android mbulaasasyu drulun1sedlvan

TUSWATUAIUUUDS A 15181015010 uTUSwATY Arduino IDE Tatay wisdudasfng e USB

Driver Naun1styIu

DC Power Jack USB Micro-B Port
7-12VDC Input To Computer

Reset Button

D1 /R1 Pinout Bl (D15)/PWM /(12) SCL - Serial Clock
N/C
Ground
NIC
5V 0utput K » )
Regotinpuls st E H . {D11) Digital Pin 11/ PWM / (SPI) MOSI
3.3V OutputerInput 3.3~ =" ""SS0 |010) Digital Pin 10/ PWM/(SP)) 55
5V Output :
Ground
Ground
7-12V Qutput or Input

(D8] Digital Pin 8/ PWM
(D7) Digital Pin 7/ PWM/ MOSI
(D6) Digital Pin 6/ PWM/ MISO

Analog Pin 0 (A0) (D5) Digital Pin 5 / PWM/ SCK

N/C (Da) Digital Pin 4 /PWM/ SDA

N/C (D2) Digital Pin 3 / PWM /SCL

N/C (D2) Digital Pin 2/ PWM

N/C (D1) Serial Port TXD / Digital Pin 1/ PWM
N/C (D0) Serial Port RXD / Digital Pin O

Ui 2.2 vesn WeMos D1 Wii

(D14) /PWM / (12C) SDA - Serial Data

(D13) Digital Pin 13 / PWM / (SPI) SCK
{D12) Digital Pin 12/ PWM /(SPI) MISO

(D9) Digital Pin 9/ PWM /TX1 / Built-in LED

(Lmdﬁa;ﬂa https://medium.com/@kprappcompile/wemos-d1-wifi-cbc7edde861)

2.1.1 Measdenieaiuuein WeMos D1 WIFi

- Tlulasroulnsalaasiues: ESP-8266EX

- UBUNALEENA (/O pins): 11

- BUNADIUNABNIUIU 1 Y09 (FULsIUEIER: 3.2 Vdo)
- AuSEQIUUNRAY: 80MHz/160MHzZ

- WALV ULNEY (Flash memory): 4M Bytes

- wssulvlaseanangliuasa 9-24 Vdc
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2.2 HdUTIaA (CNC Shield)

221 Foyadesiuifeatuiniasdidud (information about CNC machines)

\A384 CNC (Computer Numerical Control) Ao in3esdnsnauuudnlusi@fifingg
viaruseszuuTUsunsureNiames laedaiad asazriarumuuuuiislddaldlusunsunis
gl wazanunsaldlduaneniwn ednlnajagldiedesdnsiaifunulanyiidenis
AuazLBeaLazuiug wiadinududeugs lneflqnusrasdluadianios ONC Sunniely
annsavihenldlaednlud@luiuuniad wiud uazannsnialusuuidudeuldd de
szuvsameslwifldszuveonfinmeslunsauauusing 4 Ifedsaziden Mlntunusenin
fithuies

2.2.2 énMsITeNA3 iUl (Principle of CNC machine)

MsmuUALATesTuE wueenldiiiu 2 du fe

- wwmuqumsmﬁau (Movement)

- SEUUAIUANAIBISWBINIIAABUR (Speed)

1A389 CNC fszuuaiuauiitoudoyalUsinsunoufinn o veda3 o 1LLR
Aduase / utlufinn (Key Board) usewmnuusiinan (Magnetic Tape) Lﬁaizwmuqma’m‘lﬂmﬂm
wazthdeyalumuaumshauiaiasdnsna laserdenewmesiion (Feed Moton) Liteliuviudou
\AABUAMNAES 19U 1A3Be CNC axdiuowmaslunisindouiieg 2 ¢ wie 1a3eadn CNC 9:dl
uawmeitou 3 ¢ Ingsvuumuauslusunsunasdsusialusunandudyguliiiie
AuAUNENDT Wikl sndpyaafioonainssuumvauiiidsios Tuarunsolunauduly
NoLmoIvinaule sdsdygraniuniaved Ytz uutu (Drive Amplified) wazds
Fyanareludwamesdounuununuiilusunsusinun vaauiuagszeeny maadeud
youriuAouazgnlusunsuamtin loaluauA3 83 CNC uazfiindosilogunsaifinsavaoy
gi’ﬁl,mu'waqLwiul,?{auslﬁizwmuau 36097 syuuTauuIn (Measuring Systerm) &sUsznaudg
ANAKUINTI (Liner Scale) fidrurunindusiwuuuannulunisiadeufiveandes i

v

doyaadlnihnduiusiussesmeanuriubeuniounnduludissuuamuay



2.2.3 mM5l4eu CNC Shield dmduideureaiuuesa Arduino

sUfl 2.3 maiilawsie CNC shield V3 hifuuedn Arduino

(Lméﬂ‘ﬁauua https://www.myarduino.net/product/2064/cnc-shield-v3-for-arduino-uno)

Arduino CNC Shield 18w shield #l#lun1saunu Stepper motor lewfouffuis 4 #2 anunsa

mednuueIn Arduino 7131 Layout & Pin tlunuu R3 talaense anansaldalanulnuseiu 12-

36 Vdc dansvhanuvesafivuewnaitnhglasiies A498s / DRVES25 Stepper drivers

2.3 dndilasusines (Stepper motor)

2.3.1 wawwosWianszianselduuseanu (Brushless DC motor)

wowmesninszuanselsuUseanudunawmesliiinszuaaduwuy synchronous
(AC Synchronous) @13tn@ns saviduuuy permanent magnet synchronous motor (PMSM)
Fegodldlnaumialunsdu dddusinaviiumsldsiuteawas AC Synchronous & ulseeu
gnamnssy esnfuvasielilamia uawesmaiteagvuieanuiiduswaui (e
fi58n1 396) vesanuivesinaumaiane (Wu 50 Hz) Fesrinlunisusuanudiseuiaili
sewosussanilignldauninlugunsaliededddlniing q WluesuFeu deweluladly
J290u 19ansamuauasisouiiaieng q aglidesdadiu 50 Hz Idlienn Megunsal
nstufisenn inverter §avaulasnissussanulniinszuansaadraduussiulndi
nsnaaduanuladnglitunemes 4993 9 uds DC uowedioafldisaduiirniansitenseud
(commute) MNuvasdglnnszuansssnelivnaianiy Commutator delduusaaulunisyi

winftluslunsdues BLDC agoanuwuuliunainegile (stator) wardluimanamsvyule udaly
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33nsasduiianienseuadnslivnaingaersasiniiununslduusiau Senareduiivivesde
walmesiinssuansautalsuusanny
2.3.2 ‘ﬁayjaﬁmﬁ’uﬁﬁ&ﬂai{uama% (Information about Stepper motor)
aiuilasuamasidunamasiniiinszuansslsuuseanu (Brushless DC motor
39 BLDO) Fsanunsatledlilasnoulnsataesuninisamunulsazain wazsifuneinesi
winngaudmsulgluamuauaunisyu fiFaen1ssuns wasfianiefinyueu n1sveuves

(%

adueduemesazduinaoufiaviu Tuay (Step) 0.9, 1.8, 5, 7.5, 15 %30 50 946" G?Jéq%uag U
auantAudazsiavesaividesuamasiany 4 afviesuainesazuandnsainuones
nszuansaialy ( DC MOTOR) Ingnisvinnuvesusinednszuanssaznyuluuvudeiies 1l
annsonyudunvuaiu q Wsedulumsildmuaswmistinueuldennd uiludwlng
wagldaililesuamasuivinisnismuaulasldislussuuiinea Wy wiuwes ( Printer )
waommes (XY Plotter ) Aarilas ( Disk drive ) 18

2.3.3 MamuaNaduosuemes

Tumsauauaiuesuaineiiienazliviinismsu $35n3muaunszualnd
Deliuunamanaes (Stator) luusazavesaiiviosuoines sdradudduiutuou Tngd
mnsfesmslinssualualumlala q Aavldaousveanaiy 4 Huanusasdn "1* uarluns
nsgsumlaveeaiUesiiogieiu 2 uuufe

2331 manszguslasuurlaaiuuewmes (Full Step Motor) €4a1u130

wusnsnsghunaeentaludn 2 35de

1. mansziuawuuylaaiiiu 1 wla (Single-Phase Driver) #3auuuian (Wave)
wanadsg Ui 2.4 andunisteunszualiliiuvnainvesaiivivesueinesiiazun Tngazdou
nszuaiFssmudiuiuly fafunssuaiilvaluwwainaginsivalufianafeotunnen dnuue

WUH s uLAd UYL BB ST Tae
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JUN 2.4 dygnanszrusuuaaiu 1 s

(Lmdﬁa;ﬂamﬂ http://panmaneecnc.blogspot.com/2018/02/)

2. manseunawuunagaiiu 2 e (Two-Phase Driver) sdunisdeunszua
Tifunann 2 un vevaduivasuamasnion q Ml waznsziumladssdaiuluwuieatunms

nsgAuLuUnilaa asiunIsnsed wnakuuidedadldmasluunndu wasyilviussdnvas

UBLMDTUINNTINITNTEAULUY 1 4lal

B 1 1 1
¢ 1 1 1
o -1 L I | -

S-58L3

JUN 2.5 dyaainsziunuuaaiil 2 e

(Lmdﬁa;ﬁamn http://panmaneecnc.blogspot.com/2018/02/)
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2332  msnszgumlaiuugiaiaiy (Half Step Motor) %38 One-Two
phase Driver

AonsnszAuawuungadiu 1 wila uag 2 wa Fesdduiu wsadanildannis

N a

nsvAuawuUtasiiiuundu esnnyiwesaiiuisserduas lunsnszduwuuilazdeding

' [%
Y A v =2

nsvAuAmaia 2 ase Favzldssuzaesafivvindussezaenisnszduiiisansufedyaafiuns 2

a o 1 1 @ R & ' v
LUULLIN mmauaammmamguuasmmeaqmmaamﬂmﬂu 2 LVI']?JENﬂ’]iﬂiSGlULWﬁLLUUYJaﬁ

WU AugNABuaIuaInuaRdiiiunnay

Ayt lee \NWIZE= N\ —1L
0001 | 2 | 6 |oow0 JRST (A Smlw g N,

oo L)
HOME 0%00 ON0
UM 2.6 dyqansziuwuugianaay

U ]

(Lmdq%’a;ﬂamﬂ http://panmaneecnc.blogspot.com/2018/02/)

2.3.4 Wsunsulunmsmuauaiuesuewmas

msmuRuanlLamasisefon smuAuNIsTenszLaliivdygalunsay
wa Taganunsafnunan e e dynalldanefds pinMode(pin,status) Tneas el
azvunanuzidu OUTPUT wiwmsundsdyialusadvuones wazrlun1sAIuAUNITAS
Fuaraluswamesunazulazldfda digitalWrite(pin,status) Wi enanuavifidesnisaneln
dionsefusiady q warldnsadusladionssdulitomesivieniuasadoufinuiitmun

2341  fhegnldsunsufvuanisiedeuiivesadiivenes

AMUAAN NIV d ey Iauaiaz YT tngasUsenounled 1 aseynanig
dirPinX, dirPinY, wag dirPinZ Tudiuvesu @y 1A UANNITNYUYBLBLADUTENOUA I8
stepPinX, stepPinY, Way stepPinZ

pinMode(stepPinX,0UTPUT);

pinMode(dirPinX,OUTPUT),

pinMode(stepPinY,OUTPUT);
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pinMode(dirPinY,OUTPUT);
pinMode(stepPinZ,OUTPUT);
pinMode(dirPinZ,OUTPUT);

AIUANTEUNI TN UABAIAY digitalWrite() il orimunud o dosnda
nszuanszdumalUlunsasila uazldids delay) mihananitermuamaniilumswyuaes
GG

digitalWrite(dirPinX,LOW);

digitalWrite(dirPinY,LOW);

digitalWrite(dirPinZ,HIGH);

digitalWrite(stepPinX,HIGH);

digitalWrite(stepPinY,HIGH);

digitalWrite(stepPinZ,LOW);

delayMicroseconds(speed1);

digitalWrite(stepPinX,LOW);

digitalWrite(stepPinY,LOW);

digitalWrite(stepPinZ,HIGH);

delayMicroseconds(speed1)

2.4 Arduino IDE

2.4.1 WWsunsy Arduino IDE

lUsunsu  Arduino IDE %398031970  Arduino  Integrated Development
Environment  (IDE)  \iulusunsudiesnuuusnifieliinesensideurensdinsdmsuunanyios
Towiuasa (Open-Source platforms)  uwaswos Arduino iuunasiesudidnmsetindeuen
feuiieenuuuinifieananududouvesnsyuaunmsesnuuugunsaididnnseind nsldemsily
Toun viusudmeluladnsuuusshunesinesianldliiaswoundintudidnnsedndiuan
Tmi Arduino IDE fianmuandontoygwlilusunsumeslilusunsufeifudduauay sy
annsafnnalwduans q Wdlulasemsgeaslilusunsuwesdeulusunsuiidudounniuvie

lugansiiednnnsiATaNIsuesInl IDE §933umusianiesinn13aUn(Debug) WugIuuazds
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sialaemssludeuedn  Arduino  @99gld  bootloader  Arduinotiteiisulusunsailvsiaslu
NYAUI

2.4.2 w1 C/C++

A (O \unwinesfimesalddmiuinunlusunsumly gnifmunlaoiau
fla 3a¥ (Dennis Ritchie) Ll oUszanauiuda.a. 1970 i oldeuuussuvdfUansydnd uny
AwoaeuUd Judunwszdusfiannsanseilussuueniauaslemennusni ud
ABEUTBINBIMETINUANADAUEEINTUNSTUTWATY AITuanzi wazAUWANAIeAY
Wluusiagiados somgninluldlussuuufinsens 4 sugnldifunwitugiudmiuniwdy
WY A1913719Java), MEieYh (PHP), nu@ais U (CH), Aw1dnaanad (C++), Nwisa
(Perl), nnw1lnwnea(Python) m%’ammgﬁy (Ruby) M1 31 un1w i sulusunsussuuidards
(MFeiansruana) gnesnuuviuitelduladeidalusunsuuuunindeulssiinsdlunsan
au1sadamuieandilusgauae 1w Culsiduniwiseduge widausalddu
awnedodldiUuagned

AITWEANSE (C++) ABAIWIC programming language Julny Dunwn il
Tuns@ulusunsy gnitamnlag DrBjame Stroustrup dadutinideesivesufiinng Bell
Labs Uszinaavigoinsniluszuined wa 25252528 nw1 C++ iinainuuadnalunisidis
UsgavBamniw C Ingldinanuaninsavesnim C usfmunlndulusunsunwiidannady
Object Oriented Programming (sunsaideing) a1nnawaunilvinlsivndsi nnw C vild
AW C++ Razanansnvild uddsianw Cr+ vialdniw C oraaesinlallf@ontvn C++ gn
98NLUUINAMIUNSUAldA wandonszuuUfUAn1s UNIX senwn C++ fiieuy
TsunsuannsadeulUsunsuldesnsdussansnmanniu uanandnisidoulusunsud el
annsahnduanldlelv Geusability) fianansaviléineiu

2.4.3 1As9ai1vedlusunsuArduino IDE

A¥13v09lUsUNTU Arduino IDE agdnguuuulaseasievesnisifgulusunsy
sonudiuges 9 wane 9 di TneSenusazdiuin ety wandlothiledduusiudidefud
wi3enin Wsunsu TnslassadrslunsideuTusunsunes Arduino IDESWYN 4 Tusunsuasdes
Usznoulumeitafdusuuwilafly uarillasiadeifugiuvesniundildiu Arduino IDET

Usenauluaie 3 diunadl
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2431  Header ludnuilasindeldfifls dridessvunliludiududu
voalUsunsu Fadnnes Header liun dmiiliu Compiler Directive #ine 9 sulUfsdrunesnis
Usemasuls wazansiisnegiiasldlulusunsy
2432  setup() Iudauﬁylﬂuﬂqﬁ%’uu"’m"’uﬁ'éfaqn"mumiﬁﬁiunﬂ 9
TUsunsu daudinluvsiusunsuaglddesnisldnundsndudesusemalisisiaue iiosusll
Foadeumdila q Blusswinadudnm g idduiimuavenanvesileddu Tnefteiduilay
Todwmivussymdsludiuiifesnlilusunsihauiissseufsimoududuiauredusunsy
afausnit Fdldunmdaieatums Setup AINSYUAN 9 WU Mstuantifinislday
794 PinMode wagmsrivuadl Baudratedmiuldnumeindoanseunsuus

2433  loop() Wudruiladduteduiidesinunlidlunn 9 WWsunsy

wuieiuiuilendu setup() Ineilaidu loop() TagldussymdandosnisTilusunsuvianndu

€

N

2950u1 9 AulUlifau deSeuiiguiuguuuutes ANSIC dutinde Heidu main() Tues

2.5 BLYNK Application
TugataguBumesidafiunumluiinusedrfunasilsiogluaunsalseusania
Tfuusgdn Megragu Computer, Smartphone, Smart TV, Smart Plug, Smart Device d1%35U

Taanmuindey visegunialdu q Snuning gunsaline 9 INATITIR U LA He Y

v v
Y U a

agruduszuumedumesidaleviadu uieaunsasensiu 9 119unsal loT(nternet of Things)
ninuedluainvaanquilnWmuIgUnsaldanin vasa NodeMCU, Uain Raspberry Pi, #38
uiinsevteuada Arduino fiansoideustedumesidnléffedndugunsal 10T unuitsdy

ML 09n159218 enmegUnsalfinannsandy sududesddananslunis
Jewsie Tslunsdlilistazvinszuu loT egnslasgvilaazdeniiaminanediuanuszgndld
iy Fregratu msldnululesaouinsamossiuateyaainsuees n1sdsdeyadulud
@ned madsuwoundieduiifusanansseriagldouiuiesaug Fufomatdmnasdng
wldameauas Fafuluunauilisnanis BLYNK Platform flagyilsgunsal loT anwnsn
Bonfuldine

2.5.1 BLYNK Platform

BLYNK Platform tJwu Open Source kuu GNU General Public License 7151
annsahlldnuliate amnsmildeseniiontsén uilvudulgdldnanduaty wiludnaen

wANTBNELNS b9 Feoanwuud@InTuIY loT Nagviligunsalsng 9 WeusdewdniussuuNIu
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dumesidalalagine anunsamuaumsvinugunsalensauisanszezlnaniu Application vy
Smartphone
2.5.2 93AUTENaUURIBLYNK platform
BLYNK Usgnaumuesdusenaunane 3 dugsil
2521  BLYNK App fio wounaiaduiildesiuuy Smartphone Tagadl
Widgets #1199 duSun1shaninakaznIsAIuANNISINaILYesgUnsal
2522  BLYNK Server fia snanslunisdeansszninsgunsniviavun
am1501% BLYNK Cloud w9919 BLYNK platform w3aRa Server @austesriiu Single Board
computer WuUasn Raspberry Pi 3o vasndus anunseldaulsiguiu
2523  BLYNK Libraries fie 40 Libraries dwiuiSenldsmddasig q 7
TdAnuem BLYNK wtemsiaunlusunsuuu platform vasgungaiing
2.5.3 Hartudsiiddudmsuldnuweundindu BLYNK
2531  iddudmiurhnisdenserudsniaes
- Blynk begin(auth, ssid, pass) 1 udeii I @ nsudsranisid ouse Blynk
Fsnnedfudnnns Wi-Fi el auth fie Token Taa@suaes Blynk aunsaveduldainnisve
Token P nuaUndiaty ssid e Jovesdmaa WIFI fiazviinisideude uaz pass Ao sWan1u
Yasdeya1al WIF| v 9
- Blynk.connect() iuilsridufiaznensuvhnisileusiodu Blynk 1@swesuay
danduAn TRUE wazazdinaua FALSE mnlufinisaevaueswaadsniiesiu 30 Jund
~ Blynk.connected() iuilsiduiagdeinduan TRUE minansauwasanunsadeuse

AU Blynk @53l wazdenauan FALSE minluiinisnauauesued Blynk 1@sniies

' '
v a X IS

- Blynk.disconnect() 1{uilsndunaginnsieusoarsauisiuBlynkidsniies

- Blynk.run() 1JuilsAgudrnsuniunuly Blynk vheuuaziinsuszunana wse
Smandeyaiudiniaes Tasvhluazgnizonldnelailedidu void loopl)

2532  ndudmiuaiuauVvirtual pins

- Blynk.virtualWrite(vPin, value) 1 udnd i ldiil adsdogaguuuusiig o luds
Virtual pin

- BlynkTimer i usdsdmiunsivuadudsdmivivnamieszyianlu
viefiadiund (milli-second) lalansnsafmunnaivesnissunseddoyaidugag o ldlae

Taisuniussuu
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- BLYNK WRITEWPIN) iJuitafduiiadnadu lneilsiduazgnienldidlesinigne

YuvSeainduawounanduiiun Pin Misimuald wiedsidinieluilsiduludavese

o v = = o

- BLYNK_READ(PIN) 1 uileridufiadna?uil a9e3uA1v0397 Virtual Pin Lite

denauludandsvies

&

- Blynk.notify 1Jumdsilddmsunanadoninuuuieundinduniuisimvun

2533  ilidudmsumuauuiowdeniazininea

'
[

Library 484 Blynk anunsaldauadaiugiulunisaiuaudayeynas input-output
<@ aa ¥ o O g v Yoy q’]j
YosvIpUIaNLazhIneals IneAdenlrauladail
- digitalRead
- digitalWrite
- analogRead
- analogWrite

[

nsldeudulidndudoadeulusunsuiiloniuauensawas ug L 1 LED, 3iaduaziaiuges

%9

aunden ieudenvineuauasnelulaUndiaty Blynk lignsies

2.6 Taausen11a (Solinoid valve)

ToAuednaL (Solenoid Valve) fie szuundritltwdsnulwillunisaununns
Ja/Aanda Tnglddmdsnliindiluiionan detsdumuauuiandniivindifiduiund
Tuns@eanseln weld 1, 91ne, Are =ae lnan Teausssndivinudelwidinsie
2/2,3/2, 4/2. 5/2 war 5/3 luunaiiud aznandaanigledusesndwin 2/2 @ d4lunns
ﬂ’m@umsfﬂm/ﬂmwéwmmmuasﬁ”wwhi?u dananila 3/2, 4/2, 5/2 way 5/3 laediulng)

ldnuiussuuinu@nd(Pneumatic System) wag sguulansean(Hydraulic System)

a (3

2.6.1 vinvadlaauasnIal

Y a 1

Ineviluuanndndiulngasiinisseyvlinvasladussdnailiegluguiuuues

Y
[ '

YAMLaUIU 2/2, 4/2 v 5/2 i iieuddlvigldnunsuifgiiuriiauaygluuuveandinuay
vodlvagutiug Mdauaudivaznisinnueditls Fweduasdinanazaiunsauuioandy 2
daunane gall

1. fatavgausniiagaumnin (newasesuneviv /) azifudiauiszyinigs

Y

[
Y

AuAnvadlvafiiy d9uiumady/eenis viselsendusin port 8N 1YY 1HIAIUANYEN
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¥
s o (% o

Ivawila 3/2 way fagnuneanudn Namvguuesinaditinesadmsuiweunaidmiedis

Youa1een (Inlet+Outlet) 16 3 ports Tuog

2. favafiaeseginunds (mauaIeauneriv /) aududuariventiadiuiu

a@nnug(Status) ¥58 IWIUALTU(Position) VBIINET LU 1187 2/2 UUNYAINUININGIL 2 WS

wazdl 2 apuzfe WanazUmdusu

2.6.2 vanMsinauvedlsdussnaiviin 2/2
ldusandwiia 2/2 dimsauaunisyiaulinde/Aalaseiu 3 ssuudil
1. szuuilaUnalaenss (Direct Acting 38 Direct Operated)

syuublalnlaensavodladussni1al 2 manuuunfde (N/C) Adszuunis

e uuulaUnlagnseiy Imadiniamnd uay n1eeenyilania vy (Plunger) B9ii%a aguany

Auaeimig Wauaz Yo neiy (Orifice) vesvadlyaiiliodgluiiui wie dalvieanain

ABYA

Direct Operated Electric Coil

Electric Conduit

Spring

Seal

OUTLET

Valve Body Valve Orifice

UM 2.7 Tassaavededusennaissuuila/dnlagnss

(Lmaﬁ‘ﬁa;ﬂamﬂ https://mall.factomart.com/principle-of-solenoid-valve/)
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2. szuullalan1eoen (Indirect Acting 38 Pilot Operated)

seuudndanisdan (Pilot control) Tduessnds 2 mauwuuunida (N/C) 7idl
svuumsvhen wuudatamedeuiy Smadmimne war mesenmidaona INHUNAN (Main
orifice) Feagluimdriudaldfeimehliausuiinssshdefiufiduuy wasduases

=

unulpozuylsy (Diaphragm) Wansidsauna luvaeAddidluindisludinosduasia agi
aududsluislutesuudsiiiuiifuduiuiivosdulaozunsy wasluvnsfensuiiausy
dslufifiuiadiudn uwidsldanziiuiifiagey 4 gmehumiiiu daduiuiifidesndrduu
dedeanslindutia Tasnstdeulniindiinesd yju (Plungen) vosledussdndaiiragazen
Dauazszunevedvatsogimuuuvedinosusuiveantunieg (Orifice) sosvadladuosdnd i
P29 SsdamaliiAnnsidaunavesusulaezunsuauianisndouiilagmaitundnliveslua

Ivasulule

Pilot Operated

Solenoid Plunger

Rubber Pilot seal

Bleed orifice
(Hole in the diaphragm)

.~ Pilot orifice

5UN 2.8 lassaiavedwdusunnaisyuuila/dannede

(Lma'ﬁa;ﬂamﬂ https://mall.factomart.com/principle-of-solenoid-valve/)

Jomizsyitlunislindinhnumeszuulalanieden aAnuiuveIv ey
y1e0nTndudesdannuuana i ulua1mid w1ui Auevesuds (Minimum- differential
ey

pressure) WeviNdwiaueggnses asmulaidmineulussuude/Aamedeuiiisos

ofuslaaussnnaNvinumesuule/Aalngnsaunduditaaiielivinau fedus13 e
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Filsfnnudugsanuarindesneedildiln fazdundiolivhanfudinasdinadeglndh
udfinuuay elvindrszuuivhanldedsgniouasndnidssnisdnnoesasai oy
[EREIEH

msoenuuunsIFaulaedilsfiarn Ky (Sasmsinariundiianudu mafnd
1 ban) peuiindrasUaindnsnsivaluvnsduiislaifiue kv femguadinamnaudy
vosu vz 1d1Tnegganin 1 bar dedlivdeslvivedlvaluasonnisuieenlasdasy
(free outlet) azfpsiimsdrindmsnisiva vesmeeniiiesnuilvianussdndvesnnasuidl
wazyponlaiiAu 1 bar fariuusiulaozunsuaziiansnssunniuingniiundnesaguiss
Fotand vilvusiulnezusudnvseuazidevneod9imniiy

3. sguugnuau (Combined Acting 39 Combine Operated)

Twduosdads 2 vardaunfda (N/Q) fifiszuunisvieunuugnaas &
madwiamauazniseonaions n1adngsundn (Orfice) Gvog neluiamndrdfudunns
naunauisn syl s uesiufif LU ulas A LA vowuHulnesusLE AN TN TULTT
¥ju (Plunger) Yotlwduagsiiyisaantsteniiulnasusulagnswiay N13UNEN U ILHY
Inozunsutumiautulsdussdndisrunide/ Jnansdeuusasdnaiunssfiudinosdanuduan

Wiiestioedanainanunsadaldfenssanuesyiu (Plunger)

Combine Operated
Solenoid Plunger

Return Spring

Bleed orifice
(Hole in the diaphragm)

Diaphragm

JUN 2.9 lassasraveddefuesdnaisyuunay

(Lmdqsﬁa;ﬂamﬂ https://mall.factomart.com/principle-of-solenoid-valve/)
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ToAdsseistunisldndqvilaszuugnuay uenandeeniiuiiindlviadly
Jndudsadimuasdnduasnnuiuszninawidiuazvieeniaunsaniuaun1sila/Aalaudn

v o A o Y] I a %
VBAIITENDU 9 %L‘VI@JQUﬂmeiBUULﬂﬂﬂmmﬂﬂaamnﬂﬂim’ﬁ

2.7 wunmasaiisa-laaau (Lithium lon Batteries)

2.7.1 Yeyaiieafuuunneddifien-leseu

wunmesafienlesau (Lithium-lon Battery) Wiesgefe “Lilon” iJuuumimes
A viafianansatnduldlv (Rechargeable Battery) w3eldanld i3ueonsmiineady
usneaued o.e. 1970 (w.a. 2513) Tneu3sn SONY Tasludagtuiinisldnufuethaunsuansly
w3 odldluiiidesinisAundanuliii 017wy vusudaadu vusudifanszan venaind
wunweIviadidisdlessududuifundsmuluihiiduumdnuazimiinu shldgunsaifiae
fuualvgfaunndnasmazdmdnu samasein saufdsvesnaldoudeunsuszylln
guunndu wameleiadiisulossudieuddason siaienamnissasudlindany
il u sneudleuia snsududndulousa uassosudlndn uenanddaiaumensnui
wummesvindlulduslovdludiusie 9 oy sueania daunismms saumsifiuay
assallag

2.7.2 dmuszneuvesnummeiaiios-lessuy

LunLaIATies-leseulsznaudie 4 Al

2721 kil Wud daualva(Cathode) wagdauslun(Anode)

ALAINNTA LN TANLA UNE I UTDILUALA BT LasLaNIZ L unLaeS ALiuu-lo sy

[
o

wuegifurinuasanauifivesTaniiuldvinianalnauas danslunduddy Tastagsrewin
fusgdimnuaunsalumsiniunasaulduansieiy

1. Yandmsuvind ualna(Cathode) lutfagtud 3 Ussanlugq Ao Yan
Uszinniateas (Layered structure) U LiCoO2 TanuUszinnaliua (Spinel structure) Lyu
LiMn204 wagTanUszavledTu (Olivine structure) iy LiFePO4 Tanyhiaualnavosiuniaed

a

yindioulossunldlugunsalnnnidiulugazldian LiCo02 szlaveadilusinifiusua

q

Wow 51A189 warlivaende druaundesnisanudasndvaayldTanusunamin W sosud
nasulniln msundsanuliiionunandseunyuiisy azldtanuszianaliua fe
LiMn204 Faduianfifisnnignniuazlasnsdenin LiCoO2 (Hesanlduusndaidusinudn

9 Y

wnulavead) wasilulnssadawinasy watlvordslusedassastandudeu dnalnnisidsuna
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a

vaurlfuvesianiidudou wagliadoniloldauiiguvniias (Aund1 50 esmwaidua) Tuvus
fifanUsznlodiu LiFePOd Aausifiamuaninsolumafundanuldtiosnivisadiuauaziaiens
widuianfifisiagninsizsinvdnmdieuazsiaiganilaveas’uin wazdudufingse
Aawndey danuadosnniigumniiags waziinnaasafege Jan LiFePO4 wngdmiulda
Tugunsaiiidesnisamiasndogs 1wy sagusindsauliin viedesnsTanuimnasnnussa
Taluns 1w dnsuiiundsnulnihanuramdsumuiou wardmsurulngduq

2. Yanil#viduelun(Anode) daulnajazldanusvinnaisuou 1y unslid
TaeiloUszqlyl AiulossuaziinlusameglulasiaiisveaunslndlusUvesansuszneu LixCo
fefianuvasnsegeninislilangfeuvinda i Tngnss uvenantanUssnnaniuou Tanduq

Aarusan lUlgvidawelus Wi LixSi, LixGe wasTannivuinsesauuluiing Wiy sanauully

q

(%
v

125 (silicon nanowires) laAUNUINAUILAINS VT TUA 1939 nTAua1uITaTlUNITSU

[
a

a A 1 [ 1 I ' N ¥ a A Y I = v a o
Aiieulosausinniunsindnii 10 Wi witaniiiive.defonisvenefiiegisnniliegndniiiiey
lopauwtllulassasne Gedmalniandlomaidenaninuasdemelaing silverenisldau
YOIUALRDIAUAY dauiandnvilavilsiildvindnelualafe Tan LiaTi5012 (luianndauauds
a A 1 G| U d‘ v a A %4 ¥ 1 % ¥

fawhe lauinisvavseveteduliegnandmisulossudlululasiadia dwalergnisldauves

[N (%
aa o U Il 1 a oA

wuaweIMinTanlleuiu uidanuietiiveidufeinuaiinsalumsenaiiedlessuldes
Wewsuivaisuszneulansvesdifisunsiuissnduseniuliinavesiagivindouelun 9
danalyiuunsHanNgULLazLURR DI HVU kAU TN TN N UMY
2722 upunulunuaee3 (Seperator)
Tvthngledesiunssuaaniavsiaevilivaualve lidulaiuiiuelun
2.7.23  diannslad Electrolyte)
< A A a a ! [ v o A 1 M 4
Juansazaeniindevesiiiounated 1udifveslnlossuruwaliveuly
a o 1 o & =2 & o o a sala = Y o a & a sa 1a
didnaseulyariu dwidaduinilesslindnfudidudnisidnnseindnlin
2724  ¢7Funszua (Current collector)
Wulavedviminnlididnaseulnaniueangvsnisuen uaziiinnisun
wasulnihlulguseloyilane
2.7.3 Mmsldnuiunnesaiiey-lossuy
Aean1InslikusmeIausadnguseaulniii 12V azaunsaitlalagnisin

wuRwaIALTex-looauylin 18650 918WIWUN 3.7V UsoaunIuMs 3 feu ner1wieasleiu
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N158MI995VBILUMLABI AL UBINUNTELANY FILURNLADSAL8U-loaaUuYTin 18650 WAALNBUIY

1A1U7 2200 mAh kaEin15#RI9RTVRILUABSHAY IC UBaiunsanieasnedl

I l
- + -

+ - '|"

-
-
-
-

L
l

§45 g
P 'l_ 1y

WAy

input/output+

UM 2.10 M3sigaynIaveILUnmeIaiey-leoaui1I9TlaeiunTaniens

(undadeyaan https://www.ab.in.th)

2.8 199saanauwssulnin (Buck converter)
oAt nasanneunsiuliin (Theory of Buck converter)
2.8.1 2935 Buck Converter %39 2935 Step down converter
Hunsasiiaaussiulniilsmaaielrinmeaudenisldiy Tnswadavenasee
Usgnauseaindiiannsaddli "ON" 3 "OFF" lsvnvaigaueudonisluma foRaindd
1#lur99sa3sAogunsniaindd uru BIT, MOSFET uananilsadidiuusznauduqgdn 1du
Condenser, Inductance, ag Diode Wudu
2.8.2 d1uUIzNaUVDINITAANDULTIAU (Buck converter complement)

19TANNBULTIRUUTENB UMY IUUTENRUNENAS
1. MOSFET \Junsu@awes fildonsnaauluirlunismunudyaalih

Ingldoanlanvadlanglunisingiu GATE Heultluisasiinea lasuiliassaedninaansnsie

faundnlnei MOSFET uuadu 2 Useavleun
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- NMOS (negative MOSFET) 1unsudaimasuszian NPN Wil eflpanusnedng
Wuvaindayaraldihazlvaain source 1 drain 16t

- pMOS (positive MOSFET) 1dunsuGawmesuszan PNP wlefinnusnsdngsn
wsoduavdunralihdeazlvaann source 1 drain 16

2. Gating block WudgyaanszAuli MOSFET ey Tned Fryayruavegluen
01

3. Capacitor %30 dufiuuszqluih Wugunsallwihiviwihilazauvdoifulssq
Iyl Wivuitsumilouunasioussiulaiihviouvnineiisoagluaaasinih

4. Inductor ndAMTILYesFavisnildndnmsauundmdndesiuunain
witliAanslvavesnseualiiilusnan SagtilfAansmdeaii

5. Diode \Jugudndidnnsednduinaesdaieds p Larda n fvenuuuLaz
Auauiianensinavestszglain suazseslinszudliivalufiemafier uazdunisivaly
NN RTgh

2.8.3 VENMIYINIUYBINATANNOUUTIY

2933 Buck converter wanafasuit 2.1 lnadivdnnsvhaudsil ifeaing s Un
2995 (3U7 211 &) n3zuaagivanuvnma L wazlnan RL sufiamadssudanalalen D |
lersuluneandy aunseisadng S 1Un29as (GUT 2.11 b) iRn1sEURYBIEINLLYEnLAR
wiauviilvoneilalan D 1#5ulueansshnszualufiemafudaussiunnadey RL Tnefids
wilouRUBunAINMTINTENNITIENUI §1adnd S fnsa-Wansaseteiilosagyili
nszuaiowadinualiuiiaglnalddodedludnaadlalon D lursasdulneialuaziienis

"Free-Wheeling Diode" #38 "Flyweel Diode"
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1
1||7
¥

(@)

S
ek ——

()
JUN 2.11 J995aANBULIIY

(@) WeaintUn1993
(b) Wleaintiln999

(Lma'ﬁauuamﬂ https://www.cpe ku.ac.th/~yuen/204471/power/converter/)

2.9 Juuusanunszuanss (DC Pressure water pump)
Wududmgimuussduuiyatendinsuiimhewseiutuuii(bars) deuld
FUNSRUAINLTIVBIUNTUA1ITA FEUUAUSHnaTnudY viieaunsainluussendldnisaui

TuignlauiumsizisiuinUateniefiguanntues

gﬂﬁ 2.12 Yahnseuanss 12vDC

(Lmzﬂ'dﬁﬁaﬁﬂamﬂ https://mall.factomart.com/principle-of-solenoid-valve/)
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2.9.1 @ingAueau (Pressure switch)
a ¢ Y] a . a ¢l =

@IntAIUAY T8 Pressure Switch AvgunsalnldlunismivauszuLiienINy
AufinANuUAsuwagenImsesnIseiuAutunaeinaall dedldunlussuuaivauaiy
o o 5 g a @ v oA 1 & ¢ o a = -
Auvasntialel Juau lansedn Wudu fernlugunsalrnuvasndeviiauilsoaniuuuiiiie
nyvaeuANNdulusTuUkaTdL M nmanuLilafaR ANAUNAalT (Set point) @lntANAL
gviamlagnisldanuiussuuiulaesunsuviogngu eadausadseuiisuduiiinay3edn
Franeuntnaindaiusulddmiunsiadunisiiegvesaiuduveawnal Pressure Switch d7u
Tngjazldlaozusunsodiwmuwses nsnasunvessugesazlilanindudaaing 1 dunse
WNN91 el seudyaanfiouniaisununisaidunisaiual alndanunulrinisesniuy
UM INTIIUNT RO TNUANAIITY WuUnuUseiigafe wuulassunsuuwazgnguau lng
AuautiLazaNasaniivguiIueg iulsvinvvesainianuau lngalndainusiu vie
Pressure Switch aguwuseantdu 2 vlianan 9 loun

Pressure Switch wuU Electromechanical finudaus1nazUsgnoun18d1UT0Y
NASI93UazalngINAILUY snap-action @wsalddliunsiadulavaieusvinn ualidaniled

= o A a & A A A i = o a' P

witlauiu Ao dstiindasuitilanauausirianisilasuilasuesusssuluszuu Inanisiedounvss
SudwalaenssdonisidanaznisUavesnidudavesaintiuy snap-action
2. Solid state Pressure Switch

Pressure Switch wuu Solid State 81ail3nadngeg 19leenilsqn aInd Ly
WA akazln9asalndAnuAuyiIuY uAdisiudsaslaninafidnea taslioidnmuuy

& aa i a YR i & Y ¢ P '
auNdenuazAInea Juiillutagtudiivgaunsonslusunsulaegsauysaiuaganunsoiiouss
fiu PLC Wiemauiiaaasla adndannusunuulednding dRnansimunI1sinaulaznsnauauss
A a ' Y = = I o d'

AUANVAIYAIN AAMUNUNIUADNITNTELNNUAZNITAUAZIDY UAULIUTIDN + 0.25% WD
WTBULT8UAU Pressure Switch WUy Electromechanical Wa2 Pressure Switch Luu Solid
State fimngmsldauuiuninun

2.9.2 #dnNIYINIUIIUNLAaInTAUAY

N199119°U0UNUINTZUEN T AD LWOIUAEINTNITVIUTDIATES HILTIAUUN
TunowudAuauaIna1f fvue Pressure Switch Aazaasasiiduludsusines vinlad

3 v EJW 9(; o 1Y d‘ % %’ A U a o d‘ o

v ivyuwazlUTulituwheuulumetasiiowsiuinluiedinnuduaanuiia i fnun

Pressure Switch AazAnsasliihviiliuewmesneaviheusastuiifasngaviaume v
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yostunazinnuaduiulliuiinaeanalaednludd  dadudidesnslidutivgainanuagses

Unandaauaun1sinau

2.10 S1ad (Relay)

306 (Relay) WugunsaifiAsundsnulwi lidundsnuuimdn ifieldlunis
fagemthdudavesneuunamesliiudsuaning Tnenslounszualniiiliiuunain evinns
Unvideillavthdudandefuainddidnnsoind dasaunsnisiadluuszgndld lunmsmuay
1993019 9 lusugredidnnsedndunnie

(%

2.10.1 dusenaufidifnvesiiad

mellassadrvestiadastsynaulse 2 daudidasil

1. 9n@n 1 3a vimthiasauuudmdnlwiliunulang lWnseidvim duda
s Thelaenisiusssiuanneuensensenfivnainmilsaini Wevaainldsuusadulan
usauitad-soanstufuetinuagsunufigadntinun) asdnaunsusindnlniiviliunulany
sululunseialviurumindudasien

2. vihdua loofluvihduda 1 ya azdsznavlufie wihdudauuuundde
(Normally close %50 N.C) @slun1azund 11 N.C azsiofuuisau (COM) wagntinduiawuuuni
Un (Normally open %30 N.O) lngfivn N.O sgsiaid1iuu1san (COM) dlornaindlusasunn
asou vienszudlnaruluUSinaiiieme

2.10.2 UszLAnvositad

Swdduaindmuguivhaumelnih wsmsdnuagmsldnuldiiu 2 vssan

1. 51881189 (power relay) #3oilaulsoniulitasuunaALaes (Contactor or
Magnetic contactor) lgluniseupuluihmds fvunalnaininfiadsssunn

2. Stadunn (control Relay) fvuiaianiasluiing 16lursasamueuvialudis

o w

maslwiliunnin viaiensauaNsIadvonouwNAKMBITLIALALY

2.11 arutuludiu (Soil moisture)
2.11.1 Arwddnuesnuduluiy
muduluiudauddyuindenisiasaiivinvesiiy %qmimmmmm%usuaa
Aulivunzaudunisisgiavlnvesiglulsazeia amisavilanionisideuleesiiiugie

A52979 MNANMUTUIUAUAT @1U150LUA/LANNITEAU INDLANANUTUIANUAY WAETINAIINTU
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lufiugs anunsata/annistvidl vselauaaunsanaaieliuandite vellainauiioriuan
Anutunelulsaseu anuduluiuiazanasseituiu
2.11.2 s¥aurasnnudulunu

[

UinavesmudulufuaninsoAnulesdudld wasuudld 5 daeied

1. arwidulugg (80% - 100%) Wuanmzdunededia diaruiugdusedy
e Tenaganniiasshliani vieiaidostuld

2. esiailugag (70% - 79%) Wuanmshuuas mnlinuaulid vieudesdy
waruieadiganz  dussela

3. anuduludas (50% - 69%) iuanmsfmunzausofis iesnfivazdng
wWiyAuleldafianluanmed

4. auFuluY9 (40% - 49%) 1 Huan1IzuIRa ATRLAMNTUTALARY LNa TANY

wigAulala

5. A0TuluYe (0% - 39%) WUuan1gingd awnsavhldisuiazifisaan
anele

2.11.3 wuwesin AU Ul UAUUTELANAIUATUNIU (Resistor soil moisture
sensor)

5UN 2.13 wuwesinanuduluiudsziananudiuniuy

(UnaaaUaMN hitps://www.ab.in.th/product/115/soil-moisture-sensor-module)
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wueFamutuluiu usuwesilddmiuinranuturesiu w ety 4
Tnoazdoudouwiu PCB dmduiadinnuiuadluiu antduldreesusudisunssiulaels 1c
$u LM393 ileussiuieudisusswinsaiuiiinldananudulufuiuussduiiinldanmeas
LUSLSIT YNLTITURTAlEANNA21NT LYD AU ALINNT LT IFUIIN9ATUY IS IFY zdann
aedn 1 lUflnA3neavesuain wnusssuiialdananuduwesiuiidiesniiusuainies
WUISFY azdsmanin 0 luflvAdneavesuase

2.11.4 wuwesInanuguluduussinnusey (Capacitive soil moisture sensor)

SUN 2.14 wuwssinanudulufulsennusyy

Y 9

(Wraatayaan https:.//www.spmicrotech.com)

wuasTan 1t vluAudssin sy uwueesiwauuansusesin
mm;z";uﬂizLﬂwmméhumw,ﬁaLﬁumqmﬂ%’qmuazamﬂmﬁmaﬁu Ingldudnn1snsiaasu
UszquesTan mnTaawssgldfidmnuansinfianiutuvesianunn udusuivesidlidesduta
fudulneasaiililogmslfrmiulues innrudulduiug gy

2.11.5 Wsunsudmiudsnusuresnanutulumu

wuwestnaaduluAudiiiu IC Wisuifisuussiuuda duaraildidue
audenanunsaifensoturiaunden (A0) vesuesaldlaense dren1sldFds analogRead(A)
Wesumdyaaiivewden mﬂﬂguﬁwmé’igmm%mlﬁﬂm 0 - 1023 lUulastrsvesalag
diteritu map() Tneflaiduiazulassmandyanaiionldan 0 - 1023 Wugae 0 - 100

[

Fuagiunsivuny
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2.11.5.1 éhasth:diLmiquumii’mmm%u
Tnefmualiiauys moisture Wusuuduiiosuaanuiounden arniuld
flerifumap() dewAsumsdanafionddain o - 1023 1 0 - 100 AFwuaduesidud
int moisture = analogRead(A) ;

moisture=map(moisture,0,1023,0,100);

2.12 guugll (Temperature)

nsugniindielVnanandifiaanwniwiugumgifiauddgsenisaiqivle
vosivegun Hvusazsilndenudonisgumgilunisedauandaiu gumgifvenzause
nsiulavesiivuaazyiniziienitaamngdarintalcardinal temperature) 61 muumimwm
sgavguiilunITinsinsineesisdanuddyegiannlunisaivauauaniaglinanEn
og1afung

2.12.1 wuwesineaml MAX6675(Thermocouple temperature sensor)

Uil 2.15 Wwuwesingamnil MAX6675
(LL‘Via'ﬂﬁﬁaagamﬂ https://www.arduinod.com/product/400/max6675-k-type-thermocouple-

module-with-temperature-sensor-probe-)

wuweingungiilulssnugaavnssuniamesiudula dmiuingamgila
Aaue 0-800 aerwadea taeldlnuseduil 3.0-5.0V Insulasdnya1aanlug aMAX66 750 e

LY I aa = a L aal =
LL‘Ua\TﬁQJJQJﬂﬂJL‘UUWQWE]aLLﬁ%llﬂ’J’mﬁ%L@EJ@IUﬂ'ﬁ’mQﬂJ%Qin 0.25 DALY
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Anudunsa-arsuesin (pH)

< | 3 ' = - S dayve
A TUNIA-A1998dlNAN SENURDNTAATUEIN M TVRINY MNNANYLATU
= & i | v = vl i T Aa vy & -
fanudunsageuavdwaliusaunsagadusinemnsinavuusmniinialasuiinnudunsad
gufulUazdmalisnvasisgninnseunazaeuiieanuanudunsa-asluiu dailussuy
\NYATEIATYE(smart farmN15AIUANAILUTN dINaNTENUABNITLT bR UlRuoIN ¥ 3 adl
AUNdAY D198

2.15.1 wuwesInanudunsn-ane (Liquid pH value detection sensor)

JUN 2.16 wwuwesinnnulunsn-anvesdsavaty

(Lméﬁauua’i]’m https://scidle.com/es/como-usar-un-sensor-de-ph-con-arduino/)

wuwesinaNnudunsn-adldiiie Inaanudunsea-ansvesansazaie lagldlv
useu 5V eldlunmsinaianuidunse-arsvenifldlussuurhiusanies dynruidesnun
U1 Analog 0-1023 wazutasdaygruliduaanudunsa-aslutig 0-14 pH dauazidenly

M3¥noe 0.1 pH

2.13 nde92935Un (Camera)
SYUUINENTEIRsuENMsAndandassauananiiieldenluguanulasasty

LLé’aé’qmmWiasl,i’ﬁ,ﬁamimnaamﬁmmms@zumwmaqmawamLLazmwaammaasumu Fadinsg

thndeuldlussuuinunsdaasesiitelianunsasnnmsiuituiinsinensldniiusunedidn Tne

USPAIaHaNTUUBSAESP32-CAM Faduvesaianunsatenseiulugandesuuiniin
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U 2.17 vesnESP32-CAM Tdanufiundesov2640

(Uvastoyaan https://www.robotsiam.com)

ESP32-CAM (JuuesnESP32 fisesiunisldenilugandes 0v2640 Fudundes
mdndifiauasnden 2 drufinga wairdvsuldaulunisdienin dievenanuazds
Fyaramnaszuuiasevie 1 unisvisukuustation mode (STA) Fafuluunnisvieud
AmuAlVESP32 vinsieusefiugunsaidy q uazsvdsdeyalaslitsp2 udsvneslneld
ussnulail 5v
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Ui 3

ATNITANHUIIURAZNITDINKUU

AN999NLUUTTUUTULAA BU WaEseUUIAUIAullazdoslinnudunussiuiuy

) [l 'y} @ % v € 1 4 :s' d' % v
anusavihuswiuluszuuld lnemseenwuulvigunsalsng 9 aunsadedoyaiiiedeansiula
Invdateyalunsavdiuludadinies wagld@ineslumsdimsvihnumeuiu Msseniuy
SEUUINEUNNIUDEEBARADINUAIUTUVDIAULULABLNUTHNIUNITIAAIYDULULYDT WaY
N1508NKUUAITLBIATaINIATEUMLMLINITIAGeUTIvRIf1edld wazindeuniaonndodriu

fudeyanlasuanainszuy

3.1 A5n15Aueu

NNFIVBIUADUN AL DL UN e R L I Ul Us L urunInsase LU

15

Amnvpyaimiuandimii, ssuvauguuazgUnseinisio:

y

Wunuraayanmiulsslunsimsgniisuayssuulnssios

3

. ¥ o o . « -
penuUULUUTas U lINNSdoy, svuudunantiel, msmuauszislnauazuaamzgninan

v

- » x -~ - -~ .
Weoulvsunsussuulnnseaioy s::Uumumn‘nmuazn'ﬁmuqumnszuz'lna

U

JUM 3.1 WUNNLEAIBNISALHUUAIATEUN 1
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a

9n3UN 3.1 Wutuseunisdnduaulunadeud 1 lnesunuafnudeyad
o & o Y I3 I3 cado & o W ] O = a %
Puduneivanninhiuwargunsaindnludwivssuumuaung 9 3ntulaiunusiudeya

a A £

Jadguazdeyaninetvedlunisinzugnivowazseuuliingaaierainiuievinisesniuu

wuudaesszuulmiganiey ilaunzugndtasawasdeulisunsuniuildesnwuuld

T

- &
ARRILATVIATDUIYUU

;

Wuiuinlavmitistuuasmurmaudleiym

#

vindjunluasnadeuszuudnaia

JUT 3.2 WNUAINLAAIIDNITALHLUNIAS U 2

93U 3.2 Wurusenlunisdndunuluniaiseud 2 lnesudusnsine
syuunlavinsesniuutazgulisinsull andunedeuszuuuaztuiinlymiiindunazim
wuamatdgn antdudsinnisualelynl Ysulgauwasnagauszuudnasiiiensivasy

UsganSnnwazanesninlunisyinau

3.2 N1999NKULLUUTIARITEUU USRS sz d mSunensulaslug

3.2.1 N152NLUUINADITTUUUIDIRS Y

1.2 NUBNDNAZUNUN

N130NKUUTEUUTIEUIATRUARNNUNLUALNEATINREUUIA 2.16 m?
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LW8991N5ANNITNTL Y UNIVDIINUNUBNA ST oLUTEU 7.5 cm WATNUN AN ULUAINYAS

° = Y = QYo 1 ° o = o8 v o
19IUAIUNTIN 60 cm ﬁ]ﬂﬂjm‘wuwuaﬂ%um 0.1 mm MU 4 %Qfﬂgﬂqiﬁuqﬂﬂ']iﬂigsﬂ']ﬂ

U 2 2N [
v v A A v a

o & o N v )~ & ! =
ﬂi@UﬂQNVl NINUN ‘V|QUVI'JQ@WUVN@ﬂﬂ']N']iﬂ‘UTULﬂaEJUGU‘N']@VLW I@EJ&I?J‘L«!']@IWQLLW 0.1 89 0.6

1% v o
= (5% o A

Taduns JuegnuUSUIUENNTLAaIUARBINTS

5U# 3.3 lunadnasemsinauredsyuusatl

WwuMLenuuIn 0.1 mm fensinasluad 1.8 Ansdedalus ¥imsAnssianiu
WIBNS I 4 Vhidedileuasiisn wavae 8 ¥ Fsasdedldtuihditauin 14.4 Aassetalusiu
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Wemos D1 R1 Board

76

Microcontroller

ESP8266 Tensilica 32-bit

Serial to USB Converter CH340G
Operating Voltage 3.3V

Input Voltage (recormmended) 7-12V
Digital I/0 Pins 11

PWM I/O Pins (Shared with Digital I/O) 10

Analog Input Pins 1 (10-bit)
DC Current per I/0 Pin 12mA (Max)
Hardware Serial Ports 1

Flash Memory 4 MBytes
Instruction RAM 64 KBytes
Data RAM 96 KBytes
Clock Speed 80MHz
Network IEEE 802.11 b/g/n WiF
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Built-in LED

Attached to digital pin 13

USB Connector Style

Micro-B Female

Board Dimensions (PCB)

69 x 53mm (2.7 x 2.1")

ESP-32 CAM Module

Module Model ESP32-CAM

Package DIP-16

Size 27*40.5%4.5 (+0.2) mm

SPI Flash Default 32Mbit

RAM 520KB SRAM+4M PSRAM

Bluetooth Bluetooth 4.2 BR/EDR and BLE standards
Wi-Fi 802.11 b/g/n

Support interface

UART, SPI, 12C, PWM

Support TF card

Maximum support 4G

IO port

9
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UART Baudrate

Default 115200 bps

Image Output Format

JPEG (OV2640 support only), BMP, GRAYSCALE

Spectrum Range

2412~2484MHz

Antenna

Onboard PCB antenna, gain 2dBi

Transmit Power

802.11b: 17+2 dBm (@11Mbps)
802.11b: 14+2 dBm (@54Mbps)
802.11b: 13+2 dBm (@MCS7)

Receiving Sensitivity

CCK, 1 Mbps : ~90dBm

CCK, 11 Mbps : ~85dBm

6 Mbps (1/2 BPSK): ~88dBm

54 Mbps (3/4 64-QAM): ~70dBm
MCS7 (65 Mbps, 72.2 Mbps): ~67dBm

Power Dissipation

Turn off the flash lamp:180mA@5V

Turn on the flash lamp and turn on the brightness to
the maximum:310mA@5V

Deep-sleep: Minimum power consumption can be
achieved 6mA@5V

Modern-sleep: Minimum up to 20mA@5V
Light-sleep: Minimum up to 6.7mA@5V

Security WPA/WPA2/WPA2-Enterprise/\WPS
Power Supply Range 5V
Operating Temperature ~20°C ~85°C

Storage Environment

~40°C ~90°C, <90%RH

Weight

10g
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ESP8266

Specifications & Features

- Microcontroller: Tensilica 32-bit RISC CPU Xtensa LX106
- Operating Voltage: 3.3V

- Input Voltage: 7-12V

- Digital I/0 Pins (DIO): 16

- Analog Input Pins (ADQ): 1
- UARTs: 1

- SPIs: 1

- 12Cs: 1

- Flash Memory: 4 MB

- SRAM: 64 KB

- Clock Speed: 80 MHz

= USB-TTL based on CP2102 is included onboard, Enabling Plug n Play

79
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- PCB Antenna

= Small Sized module to fit smartly inside your loT projects

gunsaidug

Stepper motor

80

Mosaic Part No. STEPMOT-1
Manufacturer Part No. 42BYG228
Size NEMA 17
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Drive system

Unipolar

Step angle 1.8° full step
0.9° half-step
Phase/Windings a/2

Voltage & Current

12V at 400 mA

Resistance per Phase 30 ohms
Inductance per Phase 23 mH
Holding Torque 2000 g-cm

Detent Torque 220 g-cm max

Weight 0.24 kg (0.5 lbs.)

Max continuous power 5W

Rotor Inertia 22 g-cm2

Bearings Ball

Leads 18 in. 26 AWG UL 1007

Insulation resistance

>100 MQ at 500VDC

Dielectric strength

500V 50Hz/minute

Mounting hole space diagonal 1.73 in.
Mounting screws 3 mm dia.
0.5 mm pitch

Shaft diameter

0.197 in. (5 mm)

Motor footprint

1.7 in.x 1.7 in.

Motor height

1.5 in.

Ambient temperature

-10°C to +55°C
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Pump
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MODEL NUMBER

SLV10-AB41

PUMP DESIGN Positive Displacement Pump
MOTOR Permanent Magnet
VOLTAGE 12VDC Nominal

PRESSURE SWITCH

Factory Set @ 40PSI Shut-Off, Turn on 25
+ 5 PSI

LIQUID TEMPERATURE

110 Degrees Fahrenheit (43 Degrees
Centigrade) Max

PRIME

Self-Priming Up to 2.5 Ft. Vertical

PORTS

3/8” Barb
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Relay
+5 Logic Compatible

Logic High > 4.2V

Logic Input
Logic Low '
Drive Current 5mA (typical)

Ve Typical 5V
DC 15V @ 10A (Tested to 15V @ 6A)
Contact Rating 115VAC 10A

250VAC 10A

Dimensions LxWxH 43 x 18 x 20mm (1.7 x 0.71 x 0 .79")
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Solenoid Valve

84

Model 12V DC 1/2" Solenoid Valve
Rated Operating Voltage (VDC) 12
Rated Current (mA) 600

Operation Mode

Normally Closed

Power Consumption (Watt)

8

Pressure

0.02- 0.8Mpa

Energized forms

Intermittent

Inlet and outlet Dimeter

Hose barbs for 1/2" (outer diameter) hose

Dimensions (mm) LxWxH

Body: 84 x 57mm (L x H)
Coil size: 34 x 23mm (W x H)

Weight (gm) 100

Max fluid temperature 100A°C
Shipment Weight 0.12 kg
Shipment Dimensions 10x 8 x 5cm
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Capacitive Soil Moisture Sensor

Technical specifications

Soil moisture

TTo—— A Coack

Measuring range {...100% VWC (Volumetric Water Content)

Resolution 0.1%

Accuracy (@23 °0) + 3 % between 0 and 0.57 m/m?
{standard mineral soif up to 5 mS/cm)

Sensor operaing temperature 40,460 °C

Soil temperature

Sensor NTC 10k @ 25°C

Measuring range -40..,+60°C

Resolution 01°C

Accuracy +0.5°%

Long-term stability 0.4°C/ year

Power supply 5..:30Vde

Consumption 2 mA average @ 12Vdc
(20 mA approx. @ 12 Vdc during the 100 ms
measurement duration; a measurement per
second is carried out)

Output RS485 with MODBUS RTU protocol

Materials Handle: thermoplastic material and epoxy resin
Electrodes: epoxy glass, thickness 2 mm

Connection Fixed cable with open wires at the end, length 5
or 10 m standard

Protection degree IP 67

Weight 150 g approx. (including the 5 m cable)

85
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Water pH value detection sensor

86

Heating Voltage (V) 5+0.2
Working Current (mA) 5to0 10
Detection Concentration Range PHO-14
Detection Range of Temperature (°C) 0 to 60
Response Time (s) <5
Stability Time (s) <60
Power Consumption (W) <0.5
Operating Temperature (°C) -10 to 50
Working Humidity (%RH) 95

PCB Size (L x W) mm 42 x 32
Height (mm) 16
Weight (gm) 20
Shipment Weight 0.022 kg
Shipment Dimensions 8x4x25cm
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Thermocouple temperature sensor MAX6675

Specification

- Operating voltage: 3. 0 ~ 5. 5V
- Internal integrated cold junction compensation circuit

- With a simple three serial interface

- Temperature signal can be converted into 12-bit digital.

- Temperature resolution of 0. 25 Degree

- Cold junction compensation range: - 20 ~ + 80 Degree,
- Embedded thermocouple break detection circuitry.

= Using SPI 3 wire communication

- K-type temperature probe

- Type K temperature range 0-800 degrees

87
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Soil Moisture Sensor

Specification

- Operating voltage: 3.3V~5V.

- Adjustable sensitivity (shown in blue digital potentiometer adjustment)
- Dual output model, analog output more accurate.

- A fixed bolt hole for easy installation.

- With power indicator (red) and digital switching output indicator (green).
- Having LM393 comparator chip, stable.

- Panel PCB Dimension: 3cm x 1.5cm.

- Soil Probe Dimension: 6cm x 2cm.

- Cable Length: 21cm.
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TUsunsu Arduino d1mSUAIUANAIINTY

#include <SoftwareSerial.h>

#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "SZNW8OFT7YzoieFCv_3124qwqg5W6LySUQ'";
char ssid[] = "KMITL-WIFI";

char pass[] ="

const int stepPinX = D2;
const int dirPinX = D5;
const int stepPinY = D3;
const int dirPinY = D6;
const int stepPinZ = D4,
const int dirPinZ = D7,
#define relayl DO
#define relay2 D1

int areal7];

int Humid_A[7];

int humidityrequest[7];
int areazone;

int zonel, zone2, zone3;

long position;

int position2, speed1, direct, round1, option, mfor, mback;

int role[3];
intr, |, field;
int Timer1, Timer2, TimerOnOff ;
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void setup()
{

Serial.begin(9600);
Blynk.begin(auth, ssid, pass, "blynk.honey.co.th", 8080);
pinMode(stepPinX,OUTPUT);
pinMode(dirPinX,OUTPUT),
pinMode(stepPinY,OUTPUT);
pinMode(dirPinY,OUTPUT);
pinMode(stepPinZ, OUTPUT);
pinMode(dirPinZ,OUTPUT);
pinMode(relay1,OUTPUT);
pinMode(relay2,OUTPUT);
digitalWrite(relay1,HIGH);
digitalWrite(relay2,HIGH);
field = 9300;
position1 = field;
position2 = 1;
speedl = 300;

void loop()
{
if(WiFi.status() != WL_CONNECTED)
{ ESP.restart(); }
Blynk.run();
if (Blynk.connected())
{ areaRequest();
ifloption == 1)
{ if((TimerOnOff == 1)||((Timer1 == 1)||(Timer2 == 1)))
{ auTo(); } 3}



ifloption == 2)
{ maNual(); } }

BLYNK CONNECTED()

{ Blynk.syncAll); }
BLYNK WRITE(V1)

{ humidityrequest[1] = param.asInt();
BLYNK WRITE(V2)

{ humidityrequest[2] = param.asint();
BLYNK_WRITE(V3)

{ humidityrequest[3] = param.asint();
BLYNK WRITE(V4)

{ humidityrequest[4] = param.asIint();
BLYNK WRITE(V5)

{ humidityrequest[5] = param.asint();
BLYNK WRITE(V6)

{ humidityrequest[6] = param.asint();
BLYNK WRITE(V20)

{ option = param.asInt(); }
BLYNK WRITE(V21)

{ mfor = param.asint(); '}
BLYNK WRITE(V22)

{ mback = param.asint(); }
BLYNK WRITE(V31)

{ Humid_A[l] = param.asint(); }
BLYNK WRITE(V32)

{ Humid_A[2] = param.asint(); }
BLYNK WRITE(V33)

{ Humid_ A[3] = param.asint(); }
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BLYNK WRITE(V34)

{ Humid_ A[4] = param.asInt();

BLYNK WRITE(V35)

{  Humid_A[5] = param.asint();

BLYNK WRITE(V36)

{ Humid_A[6] = param.asInt();

BLYNK WRITE(V40)

{ Timerl = param.asint(; }

BLYNK WRITE(V41)

{ Timer2 = param.asint(); }

BLYNK WRITE(V50)

{  TimerOnOff = param.asint();

void auTo()

{

Blynk.syncAll();
calZone();
calculateAreazone();
calRole();
roundl = areazone - position2;
iflround1 >= 0 && areazone != 0)
{ direct = 1;
r=roundl + 1;
for(i=1;i<=(field*r);i++)
{ ESP.wdtFeed();
if(position1 % field == 0)
{ solidNoid(); }
moveForward();

if(position1 % field == 0)
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{ solidNoid(); }
}
position2 = position2 + ;
ESP.wdtEnable(WDTO 8S);
}
iflround1 <= -1 && areazone != 0)
{ direct = -1;
r = abs(round1);
position2 = position2 - r;
for(i=1;i<=(field*r);i++)
{ ESP.wdtFeed();
if(position1 % field == 0)
{ solidNeid(); }
moveBackward();
if(position1 % field == 0)
{ solidNoid(); }
}
ESP.wdtEnable(WDTO_500MS);
}
delay(800);

void maNual()
{
while(mfor == 1)
{ ESP.wdtFeed();
moveForward();
Blynk.run();
BLYNK WRITE(V21),
ESP.wdtEnable(WDTO_15MS); }



while(mback == 1)

{ ESP.wdtFeed();
moveBackward();
Blynk.run();
BLYNK WRITE(V22),
ESP.wdtEnable(WDTO_15MS); }

void moveForward()

{

digitalWrite(dirPinX,LOW);
digitalWrite(dirPinY,LOW);
digitalWrite(dirPinZ,HIGH);
digitalWrite(stepPinX,HIGH);
digitalWrite(stepPinY,HIGH);
digitalWrite(stepPinZ,LOW);
delayMicroseconds(speed?);
digitalWrite(stepPinX,LOW);
digitalWrite(stepPinY,LOW);
digitalWrite(stepPinZ,HIGH);
delayMicroseconds(speed1);

position1++;

void moveBackward()

{

digitalWrite(dirPinX,HIGH);
digitalWrite(dirPinY,HIGH);
digitalWrite(dirPinZ,LOW);
digitalWrite(stepPinX,HIGH);
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digitalWrite(stepPinY,HIGH);
digitalWrite(stepPinZ,LOW);
delayMicroseconds(speed1);
digitalWrite(stepPinX,LOW);
digitalWrite(stepPinY,LOW);
digitalWrite(stepPinZ,HIGH);
delayMicroseconds(speed1);

position1--;

int calZone()

{
zonel = 0; zone2 = 0; zone3 = 0;
for(i=1;i<=6;i++)
{ if(areali]%10==1)
zonel = 1;
else iflareali]%10==2)
zone2 = 1;
else if(areali]%10==3)
zone3 =1; }
}

int calRole()
{
role[1]=0; role[2]=0;
for(i=1;i<=6;i++)
{ if(area[il-areazone == 10)
role[1] = 1;
if(arealil-areazone == 20)

role[2] = 1;} }
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int calculateAreazone()
{
if(zonel == 1 && 1-position2 == -1)
areazone = 1;
else if(zone2 == 1 && 2-position2 == -1)
areazone = 2;
else if(zone3 == 1 && 3-position2 == -1)
areazone = 3;
else if(zonel == 1 && 1-position2 == 0)
areazone = 1;
else if(zone2 == 1 && 2-position2 == 0)
areazone = 2;
else if(zone3 == 1 && 3-position2 == 0)
areazone = 3;
else if(zonel == 1 && 1-position2 == 1)
areazone = 1;
else if(zone2 == 1 && 2-position2 == 1)
areazone = 2;
else if(zone3 == 1 && 3-position2 == 1)
areazone = 3;
else if(zonel == 1 && 1-position2 == -2)
areazone = 1;
else if(zone2 == 1 && 2-position2 == -2)
areazone = 2;
else if(zone3 == 1 && 3-position2 == -2)
areazone = 3;
else if(zonel == 1 && 1-position2 == 2)
areazone = 1;
else if(zone2 == 1 && 2-position2 == 2)

areazone = 2;



else if(zone3 == 1 && 3-position2 == 2)
areazone = 3;
else if(zonel == 1 && 1-position2 == -3)
areazone = 1;
else if(zone2 == 1 && 2-position2 == -3)
areazone = 2;
else if(zone3 == 1 && 3-position2 == -3)
areazone = 3;
else if(zonel == 1 && 1-position2 == 3)
areazone = 1;
else iflzone2 == 1 && 2-position2 == 3)
areazone = 2;
else if(zone3 == 1 && 3-position2 == 3)
areazone = 3;
else

areazone = 0;

void solidNoid()
{
if(direct == 1 && (position1/field) == areazone)
{ ifrole[1] == 1)
digitalWrite(relay1,LOW);
else
digitalWrite(relay1,HIGH);
ifrole[2] == 1)
digitalWrite(relay2,LOW);
else
digitalWrite(relay2,HIGH);,  }
else if(direct == -1 && (position1/field) == (areazone+1))
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{ ifrole[1] == 1)
digitalWrite(relay1,LOW);
else
digital\Write(relay1,HIGH);
if(role[2] == 1)
digitalWrite(relay2,LOW);
else
digitalWrite(relay2,HIGH),  }
else
{ digitalWrite(relay1,HIGH);

digitalWrite(relay2,HIGH); }

void areaRequest()
{
for(i=1;i<=6;i++)
{ iftHumid_Ali]<0.8*humidityrequest[il)
{ ifli==1)arealil=11;
ifli==2)areali]=12;
ifi==3)arealil=13;
ifi==4)areali]l=21;
ifi==5)arealil=22;
ifi==6)areali]=23; }
iftHumid_A[1>0.9*humidityrequest[i])
{ areali]l=0; }
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TUsn5Y Arduino a1USUIALAZLEAIAIANUNTY kUag 11

int S =1;

#define BLYNK _PRINT Serial

#include <SoftwareSerial.h>

#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "XcWgkbn3PuiaYvywJx30SxJr7uUlhlnw";
char ssid[] = "KMITL-WIFI";

char pass[] ="

#define samplinglnterval 20
#define printinterval 500

#define ArrayLenth20

int Humid_A[7];

int humidArray[ArrayLenth];

int humidArrayindex=0;

static unsigned long samplingTime;
static unsigned long printTime;

WidgetBridge bridge(V40);

void setup()

{
Serial.begin(9600);

Blynk.begin(auth, ssid, pass, "blynk.honey.co.th", 8080);

Humid_A[S]=100;
samplingTime = millis();
printTime = millis();

static float pHValue,voltage;
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void loop()
{

if(WiFi.status() I= WL_CONNECTED)

{ ESP.restart(); }

Blynk.run();

Humid_A[S] = map(analogRead(A0),0,1024,100,0);

if(millis()-samplingTime > samplingInterval)

{ humidArray[humidArrayindex++]= Humid_A[S];
ifthumidArraylndex==ArraylLenth)
humidArraylndex=0;

Humid_A[S] = averagearray(humidArray, ArrayLenth);
samplingTime=millis();

}

iftmillis() - printTime > printinterval)

{ Blynk.virtualWrite(V1,Humid_A[S]);
bridee.virtualWrite(V31,Humid_A[S]);

BLYNK_ CONNECTED()
{  Blynk.syncAll();
bridge.setAuthToken("SZNW8OF7YzoieFCv_3124qwgbWeLysUqg";

double averagearray(int* arr, int number)
{

inti;

int max,min;

double avg;

long amount=0;
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if(number<=0)
{ Serial.printin("Error number for the array to avraging!/n");
return 0;}
if(number<5)
{ for(i=0;i<number;i++)
{ amount+=arr[i]; }
avg = amount/number;

return avg;

else
{ if(arr[O]<arr[1])
min = arr[0];max=arr[1];
else
min=arr[1];max=arr[0];
for(i=2;i<xnumber;i++)
{ if(arrfil<min)
{ amount+=min;
min=arrlil; }
else
{ if(arr[il>max)
{ amount+=max;
max=arrlil; }
else

amount+=arrlil;

}

avg = (double)amount/(number-2);

}

return avg;
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int S = 2;

#define BLYNK _PRINT Serial

#include <SoftwareSerial.h>

#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "SlooFrFyNRHfgDJfym0C RIKMZwCZ2Mx",
char ssid[] = "KMITL-WIFI";

char pass[] ="

#define samplinglnterval 20
#define printinterval 500

#define ArrayLenth20

int Humid_A[7];

int humidArray[ArrayLenth];

int humidArrayindex=0;

static unsigned long samplingTime;
static unsigned long printTime;

WidgetBridge bridge(V40);

void setup()

{
Serial.begin(9600);

Blynk.begin(auth, ssid, pass, "blynk.honey.co.th", 8080);

Humid_A[S]=100;
samplingTime = millis();
printTime = millis();

static float pHValue,voltage;
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void loop()
{

if(WiFi.status() I= WL_CONNECTED)

{ ESP.restart(); }

Blynk.run();

Humid_A[S] = map(analogRead(A0),0,1024,100,0);

if(millis()-samplingTime > samplingInterval)

{ humidArray[humidArrayindex++]= Humid_A[S];
ifthumidArraylndex==ArraylLenth)
humidArraylndex=0;

Humid_A[S] = averagearray(humidArray, ArrayLenth);
samplingTime=millis();

}

iftmillis() - printTime > printinterval)

{ Blynk.virtualWrite(V1,Humid_A[S]);
bridee.virtualWrite(V32,Humid_A[S]);

BLYNK_ CONNECTED()
{  Blynk.syncAll();
bridge.setAuthToken("SZNW8OF7YzoieFCv_3124qwgbWeLysUqg";

double averagearray(int* arr, int number)
{

inti;

int max,min;

double avg;

long amount=0;
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if(number<=0)
{ Serial.printin("Error number for the array to avraging!/n");
return 0;}
if(number<5)
{ for(i=0;i<number;i++)
{ amount+=arr[i]; }
avg = amount/number;

return avg;

else
{ if(arr[O]<arr[1])
min = arr[0];max=arr[1];
else
min=arr[1];max=arr[0];
for(i=2;i<xnumber;i++)
{ if(arrfil<min)
{ amount+=min;
min=arrlil; }
else
{ if(arr[il>max)
{ amount+=max;
max=arrlil; }
else

amount+=arrlil;

}

avg = (double)amount/(number-2);

}

return avg;
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int S = 3;

#define BLYNK _PRINT Serial

#include <SoftwareSerial.h>

#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "b8fQITIwjl3ezKeVAAV5AmULIWVTL4IU",
char ssid[] = "KMITL-WIFI";

char pass[] ="

#define samplinglnterval 20
#define printinterval 500

#define ArrayLenth20

int Humid_A[7];

int humidArray[ArrayLenth];

int humidArrayindex=0;

static unsigned long samplingTime;
static unsigned long printTime;

WidgetBridge bridge(V40);

void setup()

{
Serial.begin(9600);

Blynk.begin(auth, ssid, pass, "blynk.honey.co.th", 8080);

Humid_A[S]=100;
samplingTime = millis();
printTime = millis();

static float pHValue,voltage;
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void loop()
{

if(WiFi.status() I= WL_CONNECTED)

{ ESP.restart(); }

Blynk.run();

Humid_A[S] = map(analogRead(A0),0,1024,100,0);

if(millis()-samplingTime > samplingInterval)

{ humidArray[humidArrayindex++]= Humid_A[S];
ifthumidArraylndex==ArraylLenth)
humidArraylndex=0;

Humid_A[S] = averagearray(humidArray, ArrayLenth);
samplingTime=millis();

}

iftmillis() - printTime > printinterval)

{ Blynk.virtualWrite(V1,Humid_A[S]);
bridee.virtualWrite(V33,Humid_A[S]);

BLYNK_ CONNECTED()
{  Blynk.syncAll();
bridge.setAuthToken("SZNW8OF7YzoieFCv_3124qwgbWeLysUqg";

double averagearray(int* arr, int number)
{

inti;

int max,min;

double avg;

long amount=0;
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if(number<=0)
{ Serial.printin("Error number for the array to avraging!/n");
return 0;}
if(number<5)
{ for(i=0;i<number;i++)
{ amount+=arr[i]; }
avg = amount/number;

return avg;

else
{ if(arr[O]<arr[1])
min = arr[0];max=arr[1];
else
min=arr[1];max=arr[0];
for(i=2;i<xnumber;i++)
{ if(arrfil<min)
{ amount+=min;
min=arrlil; }
else
{ if(arr[il>max)
{ amount+=max;
max=arrlil; }
else

amount+=arrlil;

}

avg = (double)amount/(number-2);

}

return avg;
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int S = 4,

#define BLYNK _PRINT Serial

#include <SoftwareSerial.h>

#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "6yPpkkOqvBtDpgLmCaYMSx9GF-7j6cc3;
char ssid[] = "KMITL-WIFI";

char pass[] ="

#define samplinglnterval 20
#define printinterval 500

#define ArrayLenth20

int Humid_A[7];

int humidArray[ArrayLenth];

int humidArrayindex=0;

static unsigned long samplingTime;
static unsigned long printTime;

WidgetBridge bridge(V40);

void setup()

{
Serial.begin(9600);

Blynk.begin(auth, ssid, pass, "blynk.honey.co.th", 8080);

Humid_A[S]=100;
samplingTime = millis();
printTime = millis();

static float pHValue,voltage;
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void loop()
{

if(WiFi.status() I= WL_CONNECTED)

{ ESP.restart(); }

Blynk.run();

Humid_A[S] = map(analogRead(A0),0,1024,100,0);

if(millis()-samplingTime > samplingInterval)

{ humidArray[humidArrayindex++]= Humid_A[S];
ifthumidArraylndex==ArraylLenth)
humidArraylndex=0;

Humid_A[S] = averagearray(humidArray, ArrayLenth);
samplingTime=millis();

}

iftmillis() - printTime > printinterval)

{ Blynk.virtualWrite(V1,Humid_A[S]);
bridge.virtualWrite(V34,Humid_A[S]);

BLYNK_ CONNECTED()
{  Blynk.syncAll();
bridge.setAuthToken("SZNW8OF7YzoieFCv_3124qwgbWeLysUqg";

double averagearray(int* arr, int number)
{

inti;

int max,min;

double avg;

long amount=0;
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if(number<=0)
{ Serial.printin("Error number for the array to avraging!/n");
return 0;}
if(number<5)
{ for(i=0;i<number;i++)
{ amount+=arr[i]; }
avg = amount/number;

return avg;

else
{ if(arr[O]<arr[1])
min = arr[0];max=arr[1];
else
min=arr[1];max=arr[0];
for(i=2;i<xnumber;i++)
{ if(arrfil<min)
{ amount+=min;
min=arrlil; }
else
{ if(arr[il>max)
{ amount+=max;
max=arrlil; }
else

amount+=arrlil;

}

avg = (double)amount/(number-2);

}

return avg;
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int S = 5;

#define BLYNK _PRINT Serial

#include <SoftwareSerial.h>

#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "d3AlUG]KABTHIY-T36bIRdMiJe DXgR0";
char ssid[] = "KMITL-WIFI";

char pass[] ="

#define samplinglnterval 20
#define printinterval 500

#define ArrayLenth20

int Humid_A[7];

int humidArray[ArrayLenth];

int humidArrayindex=0;

static unsigned long samplingTime;
static unsigned long printTime;

WidgetBridge bridge(V40);

void setup()

{
Serial.begin(9600);

Blynk.begin(auth, ssid, pass, "blynk.honey.co.th", 8080);

Humid_A[S]=100;
samplingTime = millis();
printTime = millis();

static float pHValue,voltage;

113



114

void loop()
{

if(WiFi.status() I= WL_CONNECTED)

{ ESP.restart(); }

Blynk.run();

Humid_A[S] = map(analogRead(A0),0,1024,100,0);

if(millis()-samplingTime > samplingInterval)

{ humidArray[humidArrayindex++]= Humid_A[S];
ifthumidArraylndex==ArraylLenth)
humidArraylndex=0;

Humid_A[S] = averagearray(humidArray, ArrayLenth);
samplingTime=millis();

}

iftmillis() - printTime > printinterval)

{ Blynk.virtualWrite(V1,Humid_A[S]);
bridee.virtualWrite(V35,Humid_A[S]);

BLYNK_ CONNECTED()
{  Blynk.syncAll();
bridge.setAuthToken("SZNW8OF7YzoieFCv_3124qwgbWeLysUqg";

double averagearray(int* arr, int number)
{

inti;

int max,min;

double avg;

long amount=0;
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if(number<=0)
{ Serial.printin("Error number for the array to avraging!/n");
return 0;}
if(number<5)
{ for(i=0;i<number;i++)
{ amount+=arr[i]; }
avg = amount/number;

return avg;

else
{ if(arr[O]<arr[1])
min = arr[0];max=arr[1];
else
min=arr[1];max=arr[0];
for(i=2;i<xnumber;i++)
{ if(arrfil<min)
{ amount+=min;
min=arrlil; }
else
{ if(arr[il>max)
{ amount+=max;
max=arrlil; }
else

amount+=arrlil;

}

avg = (double)amount/(number-2);

}

return avg;
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int S = 6;

#define BLYNK _PRINT Serial

#include <SoftwareSerial.h>

#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "60FZg91Rom(GOQ8hpQEbOCDjNcOVYeAZ";
char ssid[] = "KMITL-WIFI";

char pass[] ="

#define samplinglnterval 20
#define printinterval 500

#define ArrayLenth20

int Humid_A[7];

int humidArray[ArrayLenth];

int humidArrayindex=0;

static unsigned long samplingTime;
static unsigned long printTime;

WidgetBridge bridge(V40);

void setup()

{
Serial.begin(9600);

Blynk.begin(auth, ssid, pass, "blynk.honey.co.th", 8080);

Humid_A[S]=100;
samplingTime = millis();
printTime = millis();

static float pHValue,voltage;
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void loop()
{

if(WiFi.status() I= WL_CONNECTED)

{ ESP.restart(); }

Blynk.run();

Humid_A[S] = map(analogRead(A0),0,1024,100,0);

if(millis()-samplingTime > samplingInterval)

{ humidArray[humidArrayindex++]= Humid_A[S];
ifthumidArraylndex==ArraylLenth)
humidArraylndex=0;

Humid_A[S] = averagearray(humidArray, ArrayLenth);
samplingTime=millis();

}

iftmillis() - printTime > printinterval)

{ Blynk.virtualWrite(V1,Humid_A[S]);
bridee.virtualWrite(V36,Humid_A[S]);

BLYNK_ CONNECTED()
{  Blynk.syncAll();
bridge.setAuthToken("SZNW8OF7YzoieFCv_3124qwgbWeLysUqg";

double averagearray(int* arr, int number)
{

inti;

int max,min;

double avg;

long amount=0;
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if(number<=0)
{ Serial.printin("Error number for the array to avraging!/n");
return 0;}
if(number<5)
{ for(i=0;i<number;i++)
{ amount+=arr[i]; }
avg = amount/number;

return avg;

else
{ if(arr[O]<arr[1])
min = arr[0];max=arr[1];
else
min=arr[1];max=arr[0];
for(i=2;i<xnumber;i++)
{ if(arrfil<min)
{ amount+=min;
min=arrlil; }
else
{ if(arr[il>max)
{ amount+=max;
max=arrlil; }
else

amount+=arrlil;

}

avg = (double)amount/(number-2);

}

return avg;
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#include <SoftwareSerial.h>

#define SensorPin AQ

#define Offset 0.00

#define LED 13

#define samplinglnterval 20

#define printinterval 800

#define ArrayLenth40

int pHArray[ArrayLenth];

int pHArraylIndex=0;

SoftwareSerial UnoSerial(3, 2);

void setup(void)

{

}

pinMode(LED,OUTPUT);
Serial.begin(9600);
pinMode(3, INPUT);
pinMode(2, OUTPUT);
UnoSerial.begin(57600);

void loop(void)

{

static unsigned long samplingTime = millis();
static unsigned long printTime = millis();
static float pHValue,voltage;

if(millis(-samplingTime > samplingInterval)

{ pHArray[pHArrayindex++]=analogRead(SensorPin);

if(pHArraylndex==ArrayLenth)
pHArraylIndex=0;
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voltage = avergearray(pHArray, ArrayLenth)*5/1024;
pHValue = 3.5*voltage+Offset;
samplingTime=millis();

}

if(millis() - printTime > printinterval)

{ digitalWrite(LED,digitalRead(LED)A1);
printTime=millis();
UnoSerial.print(pHValue);
UnoSerial.print("\n");

double averagearray(int* arr, int number)
{
inti;
int max,min;
double avg;
long amount=0;
if(number<=0)
{ Serial.printin("Error number for the array to avraging!/n");
return 0;}
iflnumber<5)
{ for(i=0;ixnumber;i++)
{ amount+=arrli]; }
avg = amount/number;
return avg;
}
else
{ iftarr0]<arr[1])

min = arr[0];max=arr[1];



else

min=arr[1];max=arr[0];

for(i=2;i<number;i++)
{ if(arrlil<min)

{ amount+=min;
min=arr[il; }
else
{ if(arrfil>max)

{ amount+=max;
max=arrlil; }
else

amount+=arrlil;

}

avg = (double)amount/(number-2);

}

return avg;
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#define BLYNK PRINT Serial

#include <BlynkSimpleEsp8266.h>

#include <ESP8266WiFi.h>

#include <SoftwareSerial.h>

BlynkTimer timer;

#include <max6675.h>

int thermoDO = D8;

int thermoCS = D7;

int thermoCLK = Dé;

MAX6675 thermocouple(thermoCLK, thermoCS, thermoDO);

SoftwareSerial NodeSerial(D2, D3); // RX | TX
char auth[] = "Q0BJHeV5uQad3rOoeRNAy8bnsPOy TZIiA"
char ssid[] = "KMITL-WIFI";

char pass[] ="

void setup()
{
pinMode(D2, INPUT);
pinMode(D3, OUTPUT);
Serial.begin(9600);
NodeSerial.begin(57600);
Serial.println();
Serial.printin("NodeMCU/ESP8266 Run");
Blynk.begin(auth,ssid,pass, "blynk.honey.co.th",8080);
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void loop()

{

while (NodeSerial.available() > 0)
{ float pHValue = NodeSerial.parseFloat();
if (NodeSerial.read() == '\n')
{ Serial.printin(pHValue);
Blynk.virtualWrite(V7, pHValue);

}

Blynk.run();
timer.run();
temperaTure();

delay(1000L);

void temperaTure()

{

Blynk.virtualWrite(V10,thermocouple.readCelsius());
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SMART WATERING SYSTEM FOR LARGE AGRICULTURAL LAND PLOT
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Abstract

This thesis presents a study and design of the smart watering
system model for large agricultural land plots so that today's farmers can
cultivate efficiently and make the most of water resources while reducing
time and reducing manpower. By applying intelligent agriculture
technology to be applied to collect soil moisture, pH of water, water
temperature and physical characteristics in the land plot and introduced to
create a display and storage system by the Blynk application and the control
system and processing by the ESP8266 microcontroller that can control soil

moisture to the desired extent and use the least amount of water to maintain

soil moisture. In addition, the required data was collected for further
analysis and the physical characteristics of the plot, such as soil color, plant
color can be observed from the camera, which is displayed through the
application. This will allow farmers to reduce time and manpower in the
maintenance of the cultivated fields. Because it can track and control work

remotely via the Internet.
Keyword: Smart irrigation, Internet of Thing, Soil moisture sensor
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