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Abstract

In this project, we design and construct a module sensor for agriculture. This
sensor is designed for measuring air humidity and temperature and then convert to
digital signal. In the case of soil humidity, the analog signal is applied. The data is
transferred to AVR ATMEGA238p that is installed on Arduino Uno R3 board. At the
same time, the data is displayed on the LCD and can be accessed via Web browser.
Farmers can receive the temperature and humidity data in farm area using internet.
Moreover, this data can compare the weather information with the specification for

each type of plant to plan in agriculture system.
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' 4 aa [ v o & € °
Mm&lﬂizmawanmws%wamwmwLﬂuquaﬂmmwﬂum‘ﬁn'mu‘uaa

YU

svuunauimasionun lagthdeyavingunsnisudeyauvienu Yssnanadoyamumds

Ya9lUsunsy wardwasnsoonlunuisianing

2.2.2 wwANT1 (Memory)
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Memory) THiumileunnszaunalunisiuinvesdily uasiluiinndeyadansivme
e usmnlaifflvides Toyafarmeluadeiumheanunsy (RAM) luin3sspeuiiames
79 W uadmiululasneulnsamesaslms m‘iwmmﬁﬂﬁm‘;a%ﬁﬁgﬂﬁL‘TJuMﬁmmmﬁ’]
WSy ﬁqﬁayawmalﬂLﬁalﬂﬁiwl,gm waziJuddwsou (EEPROM : Erasable Electrically

Read-Only Memory) @saansniiudayalsiwdilsifilniae
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uennilfeildiufiavaug wwiuey

o/ a

UNTEUIUNSHERTDIUARYUTE NIy
wantuanTdnnaTRfrvadluigy

- ADC (Analog to Digital) dauniasudyniueurdenuvasluiludynyiu
QbR

- DAC (Digital to Analog) @runiaddygrufdneauvasluidudymyio
punfien

- 12C (Inter Integrate Circuit Bus) tiun1sdearsaynsu wuudalasia
(Synchronous) \ield fnsedaans semine lalaspeulnsalass (MCU) fugunsalnieuen Fa
Qﬂﬁwmﬁﬂﬂau“sﬁw Philips Semiconductors Tnel¥anedqaraniies 2 @uwiniy Ae serial
data (SDA) uazay serial clock (SCL) Fsanu1sa 1ousiegunsal s1uaunatsq fa 1
sheuls vk Mcu Towosmuiies 2 wesawindy

- SPI (Serial Peripheral Interface) LflumiL%auﬁaﬁuqﬂnidLﬁa%’uﬁaﬁaya
wuudelasia (Synchronize) fidgyaauuiinidinnisatessenincdulasaoulnsalans
(Microcontroller) w3eazilugunsalnnsueniifinisiudsdoyauvy spl gunsalivimiii
Wuanained (Master) Insunfudrazidululasreulnsaaes wioo1ananlaingunsal
Master agsinanrunugunsnl Slave 16 lagunfi Slave nazifiuled (1C) mihfifiewsingg
wu leBgamgd, lefgmuanuniin1asa (Real-Time Clock) vioenaidululasnoulnsaiaesi
yimthitlulvue Slave Aldguiu

- PWM (Pulse Width Modulation) nMsa¥1edgniaduuvannision 7

[l ]

) pa) al v a4 o \ ' P
aunsaUsuldsumuduay Duty Cycle leiatlumivgunsalanagiiu ueinas
2.3 Uasauszuaana (Arduino UNO)

X .
2.3.1 Yayailiaasiuves Arduino Hardware
. - a = o |
Arduino fie lulasaeulnsatans sdanils adunvuiienin Open
1 . Ad 1 A = $
Hardware n@nfe Arduino gunsainfiLuvduyseneuldumasgruiilame Favansalnu
' ° v -J a & v oA & v o al
21 ansaiedeelduuuninisiWamevluale wseaiunsadennfile \eanniisangn
flgvduasuslvldanuns aunsadiluldnumluniewvugsialdlaglideadsard vans
P Aoy o a ¢ 2 o ° v Vv -l
Wugduwvunildeyauinfaavudumesiis nswauiaiuisavirladie imsiglideadeu
TUsunsuluzuuuy Low Level wanemaiudn isdunsaldddudeulusunsulaiaiiou

lsunsunwdugamnly
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2.3.2 dauusznauvad Arduino UNO R3 Usznaufae

- Microcontroller board #il4 ATmega328 (datasheet) 11 MCU vdn

596Ul 5 Thas

599Ul A (recommended) 7-12 Thas

el (limits) 6-20 Taas

-9PInea 14 ¥1 Bunn/iomm (@wnsavindu PWM 6id 6 1)

=] = Vel
“ozUnienduNnladn 6 U1

L a o )
-NIELANTIV VAL VI09N 40 daduand

-ATEWANSIAVSUT LTI 3.3 Thad 50 Dadueudd

vheanudunay 32 Alalus (ATmega328) 7 0.5 Alalus

-SRAM 2 Alalus (ATmega328)
-EEPROM 1 Alalud (ATmega328)

o o o ac
“MINTUNAIUL 16 LUNSLEIY

Analog Reference Pin

USB Plug —

External Power Supply

Digital Ground
Digital 1/0 Pins (2-13)
l

Serial Qut (TX)
Serial In (RX)

MADE
IN ITALY

" prervAL (pwm~) E B

? ,:: OO (o)

momms  ARDUINO Reset Button

In-Circuit
Serial Programmer

.

ATmega328
Microcontroller

Reset Pin
3.3 Volt Power Pin
5 Volt Power Pin

Analog In
Pins (0-5)

Ground Pins

sU#l 2.2 Arduino UNO R3



12

2.4 Ls‘?juLezias’*i’mmmﬁuuazqmwgﬁ’lummﬁ (DHT22 Temperature & Relative
Humidity Sensor)

o0oo

) ———e=

00
COo00CH

L]

7 DRB®®

SUT 2.3 sunauayUTetes DHT22

2.4.1 Yayalaysau(Overview)

gunsaliduiwesdmivingumgiivaraufuduimg (Temperature &
Relative Humidity Sensor) {ugunsaiflanunsmiussgnaldaumadusyuvanesnaily
dldvarnuas Wy nsTauazmunugumaiiuasauiy sruuluiindoyatfertugumgd
nazAmduluios [Wudy gUnsalUsEIaniuansiuntuduan 5701 AuLiugh A
aztdualumsin msliduuuilneanSeuuuueunden Wusy

unenwiingnafie nisveaesldnuluga DHT22 / AM2302 Fatisrengn lofen

< o

Wuuuvdinealdndygyrnndaeaiiienduiolunmsdoudsouvudneynsuaesiianig

(serial data, bi-directional) Ingtudiousadu Arduino o uAIaNEUYeS
2.4.2 YoyaBamaila (Technical details)

d v = a
f197199 2.1 Gl']ﬁ']\ﬂLLE’fﬂx‘i‘U@idlaL?NW]ﬂUﬂ

Tuaa DHT22
wsasilylies 3.3-6 1nad
dyuaen AyruufInoa
Foglun1snsradu Tndwas
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929l UN5Y91 AT 0-100%RH | U -
40~809F AT A
ANANLGNABDY AT £29RH | gounil <+0.5
NIRRT
AAzLBYn AU 0.19%RH | goun il 0.189en
walged
A1UNTIASITY 2 39
MINENYsIUNTIn +0.5%RH/year
9NTIMTINGIGN 0.5Hz

s o o of ! a &’
2.4.2 ¥annN119714vY89 DHT 22 i}zmmﬂmﬂwaaqmwguuazmmw’lummﬁ

gamadl : vimsinegluguvesanusiuniulaednuduiusse i

a

mumuiugmgidudsaunisiuas

1= 2 (2.2)
(a+bIn(R)+c(In(R)3)

Taen a,b,c v MLUsVRETY dlnissn

R @D ANPIUAIUNIUY
T Ao gaungiiduysal
d‘l‘ ] @ ar 3 = v W f 1 o

AU : wmmsamaq"lugﬂ'uaqmLnuﬂsz{Lmaummauwuﬁszmwmm
[ &} ! sl 17 I
udsEnuANNTUduAINTINLaTANNITATUANY

c=375+1.7%RH) (2.3)
A 1

Tnef C fp ArANqUeYsEylnih

< 1 A’ @ o ¢ a a
%RH A9 AIAUBUAUNNTLNYUNUDINA
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2.5 Wuwadtannutulufiu (Soil Moisture Sensor)

insulated block i |

(spacer) o r  SOmm

\Wr

sulated
insulate S 50mm

wire

ar

exposed < \ 50mm

wire

H—J
30mm

g‘U‘ﬁ 2.4 Soil Moisture Sensor

2.5.1 Yayalaysau(Overview)
Léfmwa‘i"ziﬁmﬁﬂsﬁqmﬂi’as}ﬁaﬁﬂwﬁwamwju waednsivuaTEe£nIUes

uhufI A 9rnduazsinistounszualwinlugiunusiiisasdaglraudusnaidlu
nsulwiy wdneuadidninsadtnadlulufudidoensinsfazaiuisasiuriaiiuiy

Yosaule

2.5.2 doyardumaila (Technical details)

- Soil Moisture sensor Hussiulninldlun1svinuedn 3.3-5 Thad
~ 2 & oA & oA
- flvwn N9 1.6 1AW 817 3 WuRles

- {1 LED indicator Aguansanuzlunisvhay @um) wasadusavsdaninea
1Ny (BL0e)

- IfnmsapuaIuiu: 6 1[URNT X 3 [WuRwas

- armenmaealda: 21 Wudiues

- 14 IC voltage comparator LM393 TunsiUSeutitaunsediuluih
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ar Q - . o ar | &' E=3
2.5.3 41ann13N19U849 Soil Moisture Sensor A¢MIN1530AIVBIAMNTUTUAY

4
= =

ngndnnsfite fo wastamanuiunuseninedidnines 2 Srleouendy 2 nsdlded

1 lunsdifigudrpnudumulddesmneddinnutuluiuin vio udy
Fulaidoszniin

2 lunsdifigumarudunmuldunnmunednnuivludutes vie fuwks
91992 #095MN

Taglstaeninm WuwuuAinea arunsousuailesme duniuuSueiled

L

o
5w A o

28 uuURIA ansaindumesiiuvinluszuusatdulisaluddldodadrene vievn

foIMsAPksuEnTuasas A uwuuez e la

2.6 di5asiindad (Ethernet Shield W5100)

2.6.1 ?’J'E»JS‘J‘aIﬂEIS’m(Overview)

4
2
.
B
o
L]
]

Ul 2.5 Ethernet Shield

Ethernet Shield Ailviwinfiaeriuuese Arduino 9azyinlraluisaauss
= £ @ 2 ] i 2 1 = LY o -:1
aumauummﬂmauaﬂlm NIUNINTDIFAYLLFU I@]FJ&J’IW?B&J‘U@QLE‘TBU SD Card UUWﬂ‘U@iﬁlﬁ‘Vl
0901584 SD Card laludn $943U Arduino Duemilanove (168/328) , Arduino Uno

Arduino Mega(1280/2560) 835Un1314 library SD Card
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2.6.2 dayaiaumaila (Technical details)
N15%191U%849 Ehthernet Shield A998 UUNENN15V84 Ehternet Wiznet

W5100 @ audl Wiznet W5100 sefinatnedumeiiin (P) Aausaldaulduu TCP uay
UDP Ssgunsaifianunsnsesiunisieusiolaisdnisidousentensiv

Arduino 14w1A%neavy 10,11,12 uag 13 (SPI) e@nrafu W5100 Uy
Ehternet Shield Tnsfivtlaglianunsaldaulddmivduwe wviwaly way gunsafildsls

figunsalvugude faden R4S

2.7 1wduaen( Solenoid Valve )

2.7.1 wann159in9uLaelgauasfaing?

JUT 2.6 leduaedim

]
s o

loduaes (Solenoid) L“ﬂuqﬂﬂiﬁﬁLLﬁLwﬁﬂlwﬁﬂﬂﬁﬂwﬁq PUNANNITYINIU
2 o o & o a & 7 Y i | < o
Pa1enUsed(Relay) nelulassainvedledusedavlszneufeuaainfiiueyseuuvanani
meluvsgneumesuimwdngauuiugeans Weilnssualwilvadwaeainiiiuseuuiandn
liuamanyeaniisiauindnfuianingauuaundudatuyildasuwesieu e
asgndansrualiviliiarandiuamunsiunautdivgn auefessuuianindiuuy
as I o 1 = %] %] 1 = o od ny 3
naugiuwvisund anvannisiinanvedledusssnasinanldlunsideuduindivesseuy
fuudind MsUa-wWamsingimsoveanaidus lassadsvesledussdindilagialuuus

aonilu 2 vlinfe 1eudideledussfindinduseauss (Single Solenoid Valve) waz
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dounameledusymnaindusmeledussninal (Double Solenoid Valve) Tufiiilduuu

Waundmelsdussnnmnaumeausa (Single Solenoid Valve)
2.8 29959u19AuUEAA"

2.8.1 upaNANIAY

=f

| fa a ¢4 v ¢ v oA
Vi"!ﬂ'ﬂzﬂa"l')ﬂﬁa‘l.]ﬂim@L'ﬁ'ﬂﬂ%iﬂur‘lﬁﬂl'ﬂ.u'ﬁqUTUﬂ']ULW']L')‘BiﬂWa\"H'i@

]

1ad a4 ' = o v )
w3 roulnsanamanarieylifvie Fduusavelansfifearfnuazauaninsalunis
A U a o/ v ﬂ‘ = =t < 1/
naiuanssiusenlunmdnuazrasnmaunluldmuandainmsidenueaminIadenldniu
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2.8.4 dyanvalunu uean

| L
B Sy O

nMOS pMOS
O
noermally opened nermally closed
ywitch switch

4:‘ o o Ls
JUN 2.7 uamsdtyanwalunusedis

wean lunedineagnuesvinduaing lns nMOS suiluaindiiile

a ¢ 1 _a fa o a, I

Fryeranddu 1" adndfesln dldadindfidalineg (normal opened switch) dau pMOS

YU

a ca A o 124 nan = € - 19 e 3 a 1
wiluaindndodyyrandniu "1" aindfeviln SliaindAazUneg (normal closed
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[

E W ¢ W - ] | a P
switch) uazdyanwaimluasiianuan anaradu inn drudnassnife sorce uas nsu oy

I [ =

T4lu nMos 1 Wundnifededydnvalifsafunsiudanednalude Iwen base lva 21
Collector ausiou Emittor @au pMOS fiagld bubble fivn 1w
2.8.5 NMSNIIUVDY UDEIA

-nMOS ileddesausnadndgs asiinaulnilufinasetrauss Toaly p-
type wQNNANAIIDEAIUE (wmgﬂﬁﬂsxnau“t‘f'mvu) Uszneaunuiididnaseudasyuiadiu
gﬂ@wﬁulﬂéfmuu daaliuinanuuuddidnasoudassuinauiu ntype 1é3un7n
channel dgyayrailiihfiaginarugas channel $3adu ntype iloudu 1nsu uas sorce
IalagldBidnnsoudasuilunve
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Uszneufuillsaunidiugnaaiulusuuy dwaliusnasuuillsamnaudy ptype 18
3undn channel Fygallnihfiagivariiugss channel S5y ptype wiloufu nsu uay
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Sorce U .Eate i Drain
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2.9 saUlsiduiaas(Optocouplers)

unseli¥eusiovnauas vi3efiendn “oaUliduass” (Opto-Coupler) 3o
veiiniFendt gunsaluendyagamiauas (Opto-solator) lugunsaididnnsednddmsiu
nsiieusenisuas Tnensidsudyaalwih lidusaudugeundududyaralni
aadn Jeulddmiuns iWendedygusznineeeises wasdesnisuentumslinlng
WAAYIA Lﬁaﬂaaﬁ’umssumuﬁumelwﬁﬁwdwaamwama’lu‘uaqqﬂnstﬁﬂsxmwﬁ
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Tnlansrudanss vinouldludnwusifersunsiudainesseese
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i e o | o o Vas = =
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| ¢ . v - - v o
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JUP L1 uansdydnuaivesgunsalifoudenisuas wuu 491 (ussf PC8I7) was 6

91 (LUed 4N35)
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UM 2.11 uansfegrsvesgunsaiifeuroniuasiiisuld Ganizdais
WUy Through-Hole Mount) lAufiluas PC817 CNY13-7 4N25 4N33 4N35 (Hudiu gunsal
UNF 19U Was TLP250 (Mifawuy PDIP-8) manzdmsumvauniaila-Uafiv1innves
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fa o
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2.10 A23NEISTAULSIAY (Regulator)
2.10.1 29953N¥152AULTIAY (Voltage Regulator Circuits)
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2.12 vidlauUaausanu

2.12.1 %aNN1IINNU

Tuszuuinglwihasiinsulasussiulwihadulidvuneganng wuldivue
D askv vi3e 26kV leamuuInvesmndath Akedldlunssiglnitniussesnalnay e
faanenreuivgrglwiluliunthuidousieg Aezuvasseiuuseiulidilianaady
220 V fiandunsiefivziinudfldliin uaziderosmsldiugunsallwihilldssiuus i
A9 1 6V u3e 9V Aasdpsiinisuvasiulniiy muthuein 220 v iBussRuuserulnin
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2.12.2 vliavasdiowlas

1. wifaudasin unuwdn (Iron Core Transformer) nsfaudasuvuiiazld
wiuwansewnarsquiudnlvejegligunssia £ fu f | Ussneufuduunudsdniingasld
Tuswmnluiifimudligedn wuvifeuladusudshaslnih vidonsiouUasuuas usetluity
iy Wunssfuigauiidionis wﬁaLLanﬁﬂ{fﬂsﬁﬂ‘szﬁm%quaﬁqm

2. vifoutasilaunuinleslsyi (Ferite Core Transformer) nifouvasuilnil
daulngezldlunuifiauige wuluiadesdu tndesds dng wielurasainde szl
awnsnldvaioutasulauwnumants

3. wilouasuiaunuanie (Air Core Transformer) nifoutassiiniialdly
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2.13 mwitliideu Wsunsuauaulilasroulnaiaes

2.13.1 1w C
[ [ s - [ |7

A1 CAanlduniwiseaunatandanwusidunivwilaseasie aiuise
Ussgnalglanuauludnwazaneg Wunwilndldsatunvneauenud dideulusunsuas
anusallsulusunsulasgierasemilagliiivesidnlunisinedunusfenslulusunsy

et & o | v o %) 9 - .
AeFduNwndeaen1siilanaznsth vy nrsaselusinsunwdasisuannnis
Weulvsunsuaunide wanhluviinisudamesiudaniwdiiadulusunsulssass

@ U o= o ° a = v o o P
nandudInilusunsuyseanluvinnis@eules thelvindulusunsuvinnisiaiunse

Yaulsegnasais)

2.13.2 ¥ Assembly
=g v ow 2 o o o o v o <=
mwneawuuilistadudunuirdiniviaios vinliinideulusunsy
d@nsalsulysunsuladedu fauddinis@eulusunsussdldazanvinfunsidou
d o d'/ 13 a 5 = 1 s 1
Wsunsumwdu 9 luasied und3suisuluadetuiiednfunsimunlugyavesnis

o L4

=l oy & o - - o o/ r:‘ﬂly [
Weulusunsuwuulvd Aslddydnvalunuiay ouay 1 vesn1wiAIes Bednydnwainldenidu

L]

[
o o o

& [ al I a a 4
Adadu q Nagladne 138091 duedinlan (mnemonic code)

2.13.3 a1W Basic

A171 BASIC 881191nA131 Beginner's All-purpose Symbolic Instruction
Code %;dgﬂﬁﬂﬁuima John George Kemeny Wag Thomas Eugene Kurtz mauﬁu%aﬁv‘hmu
71 Dartmouth College Tuawu3nt 1iled a.a. 1963 (w.a1. 2506) Tnuilmguszasdifials
UnAnuilififugiunous vieadamans Ildiledsunoufaine s G.E.225) 16
183U Tneimu1unana1wn FORTRAN Il wava1u1 ALGOL 60 JULSNYDINIHIGAITENTT
Dartmouth BASIC

nglunsesnuuuiauvaniu BASIC TugaiEudiy

1. hwdmiudiiududeulsunsy

2. fifnWnirMWILUU general-purpose programming language %38
domain-specific language ( DSL) \wiilauniw C

3. ansaiiueuannIndugs dmiudiduamals

4. vinamsmiule (interactive)

=l IJ 2/ 1 [ =
5. 1 error messages MU113418 lsilunaila
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£ o 1 e W 3
6. ApsinnuaENTIAEINUTUIUATIILIALEN
v 15 A g ) L
7. glilifendnlaiesguninineuiines (computer hardware)

8. LilviliRnselnensafiuszuuufjiinas (operating system)

2.13.4 n1w Pascal

awitania Wuaielusunsuiildiuegianitewane Tnsenizluag
n1sfine Andutulag dumatd uan (Niklaus Wirth) Yn3nginismeufialnese1a
adnwasuaud Tul a.a 1970 ietaslunisiisunisasunisileulusunsulaseadig
(structured programming) A UnaMatuRALTuNIaN Andanea (Algol), uazdovia
natiu daitoifufesiun wuad Unania (Blaise Pascal) wonmilosinatsuianiauda
wainlaiaun awlugay (Modula-2) was Tetseu (Oberon) dsillassadandefuniu
Urana usanunsnsessumsi@eulusunsan@eing (object-oriented programming)

TUsunsunwianianndu az3uduieAdiise Program uardiuvesidn
waysewinaddiisn Begin uar End nwithaniaduliaulaauuansasewinasiaiing
wazdANlan ('end’ Snawindu "End”). willmaou () Mdifiouvsids uaz winnia() 1ile
lusunsu (weglin)

awhanafunuiiflassaieiiniedy  Wumsssniaiauls  avey
s¥MIN Program fiu Begin Tngldanansaludsemefiauldiviloufuniun VB,C wianway

[ RZ% = O =~ P v - v ] w
7 ybigseuldnsuiisduneunisi@eulusunsuignieaiioidesonisnsaaouluniends

2.13.5 A1
AM¥13171 (89nq: Java programming language) WWuntwilusunsudeing
(§angw: Object Oriented Programming) Waiunlag Laud noads wazdemnsaudug 7 9 lu
TAsdafiud mmm’mgnﬁwmﬁﬁluﬂ w.A. 2534 (A.a. 1991) Ineidudrundaes Tasenis
N3u (the Green Project) uavduasongaisnsauzlull w.e. 2538 (A.d. 1995) Fanrwnid
oUszasLiisldununiwndndanda (C+) Tngguuuuiiufutundrefuntvsouandim
% (Objective-O) uAdiuawiiiaenin amwnldn (Oak) Fadedomusulsnlndiviues wud
neads wiinditigmimedvans Sadasululdde "ann Fadudonununu
wieriidendnetu unnwanlifinuieeda 4 funrwieriansus
(JavaScript) 199 Uun1nsg1ur09n1¥131219Ualay Java Community Process @41y
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3.1 lasead1999952UU Module Sensor

P&\ LCD

DHTZ2

Ethernet Shield
Arduino Uno R3

Solenoid Valve \ ", p -

Control f
Web Browser

U 3.1 lassaf1avesseuy Module Sensor

U7 3.1 Iduanssgunsalineihunideuseiunielusyuy Module

&

Sensor Fausazgunsalagsimihilunisvieusegiuld Tneaunsalpududuneulddai
1. Busduanmsiduees 2 vinluinAmsgfidasnsdeldun
1.1 DHT22 vimwh#lumsinengaumalinazaanuiueesonnie 34

Tireenuludyannines

o

1.2 Soil Moisture Sensor yutnAlunsiaamauduluiu Feasl

s &

Areenuwluduantounasn
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2. vinidu shieyaiduiseiinlddaludiuesauszinana Arduino UNO R3

sshmihidumbeysznananat dauemnsalumsinnisdeyauasdsinudoyaluss

2 =1

Unsalmneeg filiouse
o = v ' o
3. Tayanmlssurana@danalsvandeluianinaian LCD 16xa

U U

2
1 U

4. Jayawaddsausagnaslu gl lddnsemmisfonisdsrussuy

&

(]
¢y {

duneiiin lagarliqunsaiiifodr Ethemet Shield dsgunsaliargnideusioagivuein

o 2

Arduino UNO R3 uazvimihiilushdseyaainuesaArduinotiuluuansdaiuusges

3.2 N1TRBNUUUTISANIS

ludruvesgninuaiusznaulumg Arduino UNO R3 DHT22  soil moisture
sensor Ethernet shield LCD 16x4 Wag &1 Arduino UNO R3 QﬂL%EJUIU‘iLLﬂ'ﬁQJﬁ?EJﬂ'I‘L&&”l C
WioSudeyann DHT22 way Soil moisture sensor ﬂﬂﬂﬁﬂ%zﬁﬂ%@ﬁgﬂﬁlﬁﬂﬂLLﬂﬂdQﬂA‘ViQﬁ
wazA1ALT UL LCD luvazidgafudeyaiasgndaluds Web browser H1umn
Ethernet Shield Bsludauuas Web browser fua'1amm'?'ia]zmuaummﬁuuaﬁ’mm@ﬂL‘TJ@

ledupennaidiumin Web browser

s _= g
2.2:1 'Naﬂﬂqmwgmmzmmmﬂumma

5y Pin 1
5 Digital 5 Pin 2
Arduino DHT 22
GND Pin 4

g‘dﬁ 3.2 MIRD95U84 DHT22 WAuuase Arduino Uno R3

mﬂgﬂﬁ 3.2 auunsde DHT22 Wihduvesa Arduino Uno R3 lagnisee
Tioud 19171 de Ground 191977 4 189 DHT22 LagseaU1DATAYDY DHT22 wWnfuv 7
Y939U83A Arduino Uno R3

o & a
3.2.2 2995992703 uTufy
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af g -
3.2.2 299599AuBuluAY

5v Pin 1

. GND Pin 2
Arduino Sl Molsture

Analog 0 Pin 4

U7 3.3 M3r92995984 soil moisture sensor l1UVBSA Arduino Uno R3
:J 1 . - v s 3 i
NFUN 3.3 1Wunseie Soil Moisture Sensor Id1fuvasA Arduino Uno R3

Tagunlvidgs ¥1 GND ¥B4a Sensor asaldniu port AREF uag port GND ¥83upsn Arduino

Uno R3 muaau uavuntoyanaidn port analog A0 U83uasn Arduino Uno R3

3.2.3 299548M9A1 LCD

5V Vee
GND GND %
. U —
ArdU|nO Pin 4 spa| N O
k)
Pin 5 SCL —J

d 1 v o 3 &
UM 3.4 N13M©29395909 LCD 1nuUein Arduino Uno R3

93U 3.4 umssie LCD hfuuasa Arduino Uno R3 Tnelvideaes
LCD siaudniiu wlvides 5V a1 RW ste port GND wazunilmdnuss LCD sl port Digital
Y99UD3A Arduino Uno R3

98 LCD Unfasldanelvareidulunisdeldanu silunanda Arduino fian
Linefivzmunuuardailimaiduaeseldoliasann thasuladugadmivindess
LCD wuudwnasing 12C soudanisldanglnvane q du Wivdeanelnifies 2 &y villi

M5 ULUSHNTULAENTRDNITYIN LA ETY wigawaldluga LCD 12C Tdsiafiuas LCD
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3.2.4 N9 Calibrate Sensor
= 73 1 o d1 =l L7 /) o/ oy
DHT 228 mmugnmamammummeaun‘ummqwuqmw@m

Soil Moisture : ¥ihnsiSguiieurnnuiuiigndesdeeiitunsudssoluil

&
=

v o g A o a =~ a ?6’ o
VYayanuguvesiu : hinihmsidvadUluduanansadiuld 45 % vesiwiin

13 v
] ! ~ ©

A e v a Ao v va a & | Ve '
fudsasyiliaranuduluduitaladanty 100 % windutiadiluinnindesvinlaaylsl
ansngulaazasdivueduiu

1. USuaifuang eI 200 NSy

2. innsevdulmiminvesiuldanasdnudy ( aaeawrde 190 ndu

o ~ =Y rJ v 1 A = ~ o /

) inmsiiuiuasliFes quieuauniundeiuudaws 200 nfu

3. IMsiuin assay 9 9adans audly 90 Taddns ( 45 % Yoy
Undnau ) iastuinamesnudulufiuinazass

-~ a ~ g W a an 1 1 o @ ral U

4. ilevinsidsnhasld 90 faddns wui Avhgaveaduresneu
oy 270

5. Angegaveaduiwesit 4.700 LaduazAigaveaduedidu
1.3300a8

6. Azvinnsuiasmaudulmdudosigud

7. insiivinsiay 9 Daddns auds 90 Had8ns (45 % Yo9

Umtndu ) sinstufinAvesmudulufuinazas iy %RH

= o i H?i’ @ [ Aoy v
1937191 3.1 LLZ’HNﬂ?iﬂﬂﬁ@d?@ﬂ?ﬂ??ﬂ%ﬂﬂuLLN@]‘ULW‘N’W’J@LW



d. L7 1 d.) s a AU
A15199 3.1 Lansn1svaasdinAAuTuiuLsIR Ul Tale

Usunaniiiu ( fadans ) AT U(6RH) ussrulnin(aan)
0 ml 0 4.700
9 ml 10 4.163
18 ml 20 3.826
27 ml 30 3.499
36 ml 40 3252
45 ml 50 2.801
54 ml 60 2.508
63 ml 70 2.341
72 ml 80 1.904
81 ml 90 1.56%7
90 ml 100 1.330
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(A1) ()
sUn 3.6 JunaunImauMEue s InnLTLAY (NWUSines 9 Jaaans WwWIsudiui

200 n$u (MD5ulARasULArduino (DWNtdiay 9 Hadans wewdunisiiuanuduresdu

1 g = i lg 1 = of af
3.2.5 msmAtanuBulufunaIudusrsigutunsedulnna
1 ﬁ” a n‘ dit’ 1 = s o/ ¥ o U nl 1 4
nsmAInNuIUluAuN ARt suTuwsasul ld YA fldaannag

A:J ¥ L9 LY 4 1 LY < & at cg a
YNHDINITN 3.1 l.l']Eﬁ'}\‘iﬂ57?\'?]’3'11]53.]7“34553%'}]'1\3LLﬁﬂWulWﬁWﬁ]']ﬂL“ﬁumﬁ@ﬁ ﬂUﬂ'J']ll‘UUﬁLUﬂU
lamugud 3.7

a a/ ¥ = o o 7
gﬂ‘w 3.7 MInANNTUAURauA UL UL
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Auiiis Ry e
120
® oo RHY eeeeeens Linear (- RH))
100 ®
T
T 80 .4
= )
S 60 ...
= 40 e
= 20 ..
"®-..
0 0.5 1 1.5 ? 2i5 3 35 4 4.5 5
20

w3ty (Laad)

JUT 3.8 Mnnsmagldaunisauduiussenirussiuliihanduigesfvanuiulufuiu

WUURLN L8

%RH = -30.41V-137.79 (3.1)
1009 %RH = Autudy (%)

V = A1auanedng (V)

ATAUTUS S en uRuluAuAULE sdu W

120
100 | .
e,
= 80 | e
= 60 ”.."‘-'.-‘.
t“:“ ‘
= 40 Tiue,
= 20 Coe
-
0 4@
0 0.5 1 1.5 2 2.5 3 3.5 4 45 5
-20
LESsamd b &bl
[ ] RH)  eevenens Linear ( A RH)) s Poly. (- v RH))

JUN 3.9 Mnnaagldaunisanuduiussenirussiulnihmndumestuanutuludy

Luvaun1sinaluieanias?



%RH = 2.273(V)*+43.38(V)+148.93

Tnei %RH = AMUTUAY (%)

V = @1anusedng (V)

PN IUTEINATluT i dEadlag ISR sus 1 ay

FX)=Co+Cy (XX Cop{X-X JX-X )

#(x2)-F0xy )-FOx )-i0%g)

o X, -0Xp) XX Xp-X

Taed Co=fX,) , C=—, ¢ = ———1%
My Ky
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INNTNRADIANNTAMEUNSUERIAINUFUNUS e e Ul AU 1wt uludulass

A A 1 1y ~ A A L] ¥ =
AUN1 3.1 way 3.2 Wienmamnudulufunanesnuifeaunisy 3.2 deraudulusiy

v ot 1 tJ 3 o o~ -] r:' e‘ca.‘/
TndAesiunmsmaaesannndnaunisi 3.1 sauSaiaunisi 3.2 eidlunsdouieiey

dmsuwasriannussdulniilunutiluiudsgui 3.8

Serial.print(dht.getScafg@string())
Serial.print("\t\t\t"):
Serial.print(humidity,

oS =T arandecam PN Y ) T .

%RH =2.273(V)?+43.38(V)+148.93

= ) a/ ' LY o & a
U7 3.10 flsidudmivuwlasianussiulninduanudvluiu

sensorValue = SFEH = (2.273(pow(2,¥))1+(43.38%V)4+1458,.93
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3.2.5 2993AuAulvdusEf1da (Control Solenoid Valve Circuit)
= ; "."- ; E L g

it

JU# 3.11 2995AuAuMvhauvesledus g

nneaY 1 nilauwlasisanu 220/12

U8 2 wilauUausInu 220/18

nunBLaY 3 'Jq%ﬁlﬂﬁaq(ag’lﬁuaiﬂ)

NU8LEY 4 Noawm lee1slen510

w8y 5 Opto TLP250

NUNBLaY 6 YRISUAYYIUANUDIA Arduino

nnewa 7 ldussnina

093Uy I1UINUBSA Arduino Uy aumnaInUesa Arduino fdyanu

\u Low aslaifidyqandren tnv ves woama lea1sions10 widhdmeondy High asil
Fygyrandnan v vee weawn leorsien510 (efidyarondan 1 ves ueamn loend
1510 Aagvilitinszualyaainen wiu luw weda Senszuafiezludh Tedusesings e

A5 Uadu valve Twnsavndulsd



3.3 NMIPONUUUYDNALIS
3.3.1 code Nlglun1sfurIAVANLASIERINE

14lUsunsu Arduino IDE Tun1si@eulusunsuiasunisyinauail

Set data max

Set data min
1
Get data fGEt data
from DHT 22 rom Soil
Moisture
I T
A 4
Send data to
Arduino Uno R3
L 4
Senddatato | caleiilation |Send datato 16*4
Database o H N LCD Screen
\ 4 \ 4
Show
Show data on Temperature and
Web Browser Humidity on 16*4
L__LCD Screen |

Switch==0FF

Open valve

v

If data<data

»

Close valve

o - y o
JUN 3.12 wnuiiuanatunoun1svina1uwes Module Sensor



Data from Sensor DHT 22 and So0il Moisture

Humidicy (%) Temperature (C)
66.0 26.1

€91.00

= ' v ;
JUN 3.13 uaranak1uEi99 Arduino IDE

k4

3.3.2 dulifndeiugiudaya (Database )

u

@& 1=y v - e ;
uARlAsuINGULas1I7 www.thingspeak.com

ThingSpeak

Billions and Billions.

The open data platform for the Internet of Things

Gt S how

P v EY
JUN 3.14 uanamiuvesgudeya

59
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3.3.3 dauLanina Web Browser

unisuanswas e hitp://bababamee.wix.com/project 1¥uguteya

41970 www.thingspeak.com

King Mongkut's Institute of Technology Ladkrabang

R Module sensor for agriculture
N Adviser : Assoc. Prof. Dr. Somyot Kaitwanidvilai

wihn faruamrminde soya o dnsin modn

=l v o o
3 " 3.15 WUWL?UVILLHW&N&%@Q‘U@H&

DHT 22 (Humidity)

Humidity ( %RH )

Time

3UR 3.16 nTMuanIANUENTUEYBIAIALTY Soil moisture AU ANTUAULUALY
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-
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-500 . : .
07:15 07:30 07:45 08.00 0815

-

: o i L AT
' & ) |
SUDIAIAINTY DHT 22 AU vamasundasly

g

o e
3UN 3.18 namLanInI MY

a1
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N1INA[DILATNANTITINAG DY

4.1 N1SNAABINTITYINNUYDS Soil moisture

naaoufunarauTuluiusaléon Soil Moisture Sensor Ingnan
LU%‘EJULﬁauﬁ’whmm%uﬁﬁwmmlﬁmﬂquwﬁ Tneifuranuduiiay 10%RH luuSina
Ay 200 N Lﬁa@mmmgﬂﬁaqu,awi')mml,ﬁmmwaqLm’%‘aaﬁa

(n) NM1SAMINAIAUYNABIYDY Soil Moisture Sensor wandl@ann 210

AUNIAUAN
v do vy 4 v oa
- S (Adala-ALviase)x 100

ANURANIAFNNYS (relative error) = —— (4.1)

ALV

. Anadelsx100
ANUYNABIAUNWNS (relative accuracy) = ———F——— (4.2)

RNYIRFN

[ |

(1) MIFATUIUAIANMUNLINTIVDY Soil Moisture Sensor waaduAdu

Deauuannsgiuauivg daansldainaunisaiuan
SDx100

(4.3)

% RSD =

(4.4)

Tnil %RSD=dmuisLuusnssuaNnG
SDzﬁquLﬁmwummﬁgm
X=ruadsvesoyariun
X =mitialdunzaznds

n=9uIuianLnvesUeya
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4.1.1 AMUTURY = 10%RH

A1599 4.1 dansmlesidunnunainadeuvad Soil Moisture Sensor (10% RH)

FTUIUATIIUNITTA 112 3|a|5]|6|7]| 8| 9] 10w

Adtenuldonduses |10 |8 |8 |7 |9 |8 |9 |8 |7 |8 | 82

AULANAT (9% RH) o (2 |2 '3 |1 |1Z 11 lg |8 |2 1.8

% AUARIALAGEY 0 (20 |20 |30 (10 |20 |10 (20 |30 | 20 18

100
30
80
70
60
50

S a0

20

fea]
~l
02

10 8 8 ! 9 g 9
10 ® *

=l Y, A A
EU‘VI 4.1 NIALEAINITINAIUAUN 10%RH

nAuNs 4.4 deyanildaziliniinszaievesdaya(sp) =2.1081

14 v v = o &

31naun1sh 4.3 dadudeyailassdardrudeavuninsigrudusimg

Y

(%RSD)=25.7095%



4.1.2 AMUTURY = 30%RH
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A157199 4.2 Lgamdﬂ"]LUai’t.%ummﬂamﬂ?awm Soil Moisture Sensor (30% RH)

I1UIUATI

Tunisin

10

LAY

VoA oy e
Afeule
270

o g
LU DT

32

25

28

28

26

26

29

28

28

29

28.7

A
LLANFY
(% RH)

1.3

%
AIUARTR

P
LARBY

6.67

10

6.67

6.67

1255

1335

%33

6.67

6.67

3.33

4.33

100

80

1A TR

70
60

50

oRH) ¥

40

AL

32

33

26

29

28

JUN 4.2 n9miuanen1sinnudui 30%RH

28

MnaEuns 4.4 JeyanliaziidinisnszaevesdoyalsD) = 2.6457

29

- v Ao (] -l v o g
INFUNITN 4.3 ‘UagawlmgﬁmmuwENLuummwgmauwmﬁ(%RSD): 9.2186%



4.1.3 AUBURY = 50%RH

45

5197 4.3 LLam&ﬁhLﬂai’L%ummﬂamﬂ?{au‘um Soil Moisture Sensor (50% RH)
ATy r
. | 1] 213 516 | 7|8 9 | 10| ade
AR
|d’| p 74
Anaulan
. . 51 50 49 49 50 48 q7 a7 48 46 48.5
UL
AULHNFN
1 0 1 1 0 2 3 3 2 4 1.5
(% RH)
% AUAAIA
3 gl o |2z |2 9|46 |6 | 4] 8 3
CRR)
""'u’[‘;-‘fj'-:.fif”':' AN
100
90
80
70
& 60 _
< = 50 49 49 50 48 a7 a7 48 46
3 = e
= 50 ® ® & ® @ ® ® @ ®
= 40
B 30
20
10
0
2 4 B 8 10

0

JUT 4.3 N 9uanenIsInmIuRud 509%RH

9naNNT 4.4 Teyanldavilanisnsvanevesdaya(sb) = 2.2360
Mnaun1sh 4.3 dedudeyaiilavsdidudoavuunnsgiuduing

(%RSD)= 4.6104%
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4.1.4 ANUTURY = 70%RH

715199 4.4uansAUasidunnunatnndouuas Soil Moisture Sensor (70% RH)

$ruruntaly o
. 1 2 3 il 5 6 i 8 9 10 LRaY
AN
A W o
AMa1ulaan
. . |70 ] 69 |68 | 67 | 68 | 68 | 67 | 66 | 68 | 67 | 678
UL S
AIULANA
0 1 2 2 2 2 3 q 2 3 22
(% RH)
% AIUARIN
< 0 1.4% | 285 | 428 | 285 | 285 | 428 | 572 | 285|428 | 3.14
LAADU
ATNE 1WA N B
100
90
80
_ 70 69 68 & 68 68 67 & 68 57
T L " @ & ® % ] ® ® ® ®
60
} 50
= 40

20

= ) A A
3UN 4.4 N3 MUERINNTIRAIUTUN TO%RH

a5 4.4 deyadildariidinisnszarsvesdaya(so) = 2.5819

4 = |1

MNnaEuNsa 4.3 fedudeyanlavsimadudenuuanas s uduing(%RsD)=

3.8082%
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4.1.5 AMUTURY = 90%RH

A19199 4.5 uansrlesiduniunainadoutas Soil Moisture Sensor (90% RH)

Frunuadily g
3 1| 23| a5 |6 | 7| 8] 9| 10]wnd
1599
Afgule
- . 90 89 88 88 88 89 87 87 87 86 87.9
NG ULYDT
AIULHNAI
0 1, 2 2 2 1 3 5 3 4 2.1
(% RH)
% AUARTA
” 0 111 (222 | 222 | 222 | 141 | 333 | 333 | 333 | 448 | 233
RO
1'% 11D t
100
\ 0 89 g 88 88 8 g5 g g 86
S0 ® ¢ @ ® ® @ ~ P ° e
80
70
a 60
i 50
S 0
30
20
10
T 2 a 6 8 10 12

JUN 4.5 n5mLanansInALTun 90%RH

naums 4.4 Jeyadldozdmmsnszarevesdoyalsp) = 2.5166
ol a/ 5’ 1 4 = 1 = at v g
NAUNTTN 4.3 muumauﬁaﬁlmwmmmumLuummwgmamwmﬁ(%RSD):

2.8630%
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100

90

80

70

60

50

40

30

20

10

® Seriesl @ Series?2 @ Series3 @ Seriesd @ Series5 @ Series6 @ Series7 @ Series @ Series9 @ Series10

3

o

ASILERIATAIIUILIRSS (Precision) 984 Soil Moisture Sensar

10, 8
0,7
b, 8
0,9
/10,8
/710, 9
10,8
110, 8
— 10, 10
10 20

0 00

30

30, 33
30, 32
30, 29
30, 29
30, 28

30, 28

30, 28
30, 28
30, 26

30, 26

40 50

AIATALAT S

/ I AW\

50.51 70, 66
50,50 |

50, 50

50, 49
50, 49
50, 48
50, 48

50, 47

50, 47
50, 46

60 70 80 20

d 1 d . » * .
U 4.6 NIINUEAIAMANULINEIRNTI (Precision) U84 Soil Moisture Sensor

a8

100
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NNsNaaRINUIAIANLIUTUAY f1nT1 20 % RH 9xilArAdy
aanaadeugn imnglurididudrusnvesmsduhadudveravilmiduwinszane
dinllivvimuevesiu

a 2 & a & v
ﬂﬁ]"\]ﬂ“ﬂﬂﬂﬂ?ﬂﬂ AT D UYNARUAD Lﬂﬂ“{]lﬂﬂ"\ﬂﬂ

v
A 8/

Lol lududsliannsatalévud dosdinseanlihdududai wsivae

myindingnaulaine

I
U =

2.usslunsdnnunnazasiiusunadlawiafy

~a a1 A | ~
3 luAuenafidiulsenauduls Uy Wy iy n5In

4.2 N1SNAABINITNINIUVDY DHT22
113gnsinANutuLarggiveseIna lngarInainiaesdlezvdn fie
Fluk 971 ff'u DHT22 @sagyinsiaviausinalusuuasusianaiauan wdrasteilaun
= o o ' ¢ o ' P o & W & 0 e v
wWiguviaunu pandesiivaunaiaedeularaA1AIfigwsIvenasestoinlaedadile

NniATele Fluk 971 WuAmnssu

R b [E € |

gﬂﬁ 4.7 mdildnnisvaaeaies Fluk 971 fu DHT22 (lusy)




AMBIENT

wB
DP

4.2.1 MMAABINTINGUNYTVRY DHT22 (Tusu)

A19199 4.6 uanansingumgiives DHT22 (Tusy)

50

e (W) | gamgliideld | onmgRdiald | Aeauansing | eenuena
CRGE 91N DHT22 | (esmwwaidea ) | wdou (%)
(osrwaldea ) | (ewrwaidua )
8.00 3.2 30 1.2 3.84
9.00 31.8 30.2 1.6 503
10.00 32.8 30.9 1.9 5,79
11.00 555 52 1.6 4.76
12.00 334 922 0.9 2.69
13.00 53.5 3¢ 1.3 3.90
14.00 33.1 32 1.4 552
15.00 325 215 1.4 4.25
16.00 23 31.5 15 4.54




5l

MTInguniRialain DHT 22 fu Gwes ( Tusy)
4 336 s .
33.5 ;
;: 33
r; 32.5 o
= 32 ~.
i 31.5
- 30.5
30
29.5
9 10 11 12 13
2@ (il
—_— — DHT22 (
U 4.9 n3miuansAngamgiiiidaldain DHT 22 fu fwes (lusu)
4.2.2 N5NAABINTTINGUNNIYDY DHT22 ( naeuan )
ANSeT 4.7 uansNsIngumgiives DHT22 (nansuen)
wa (i) | amgfiidald | eamgRdteld | eenuuendne | e
MNTneT 91N DHT22 (esrniwaldea ) | Aaadau
(orwades ) | (ewrmwalded ) (%)
8.00 39 38.4 0.5 1.28
9.00 525 39.0 0.6 1.52
10.00 3T 39.0 0.7 1.76
11.00 40.1 335 0.8 1.99
12.00 40.4 39.6 0.8 1.98
13.00 40.8 40.1 0.7 101
14.00 41.1 40.5 0.6 1.45
15.00 39.8 38.8 1 2.51
16.00 39,2 38.5 0.7 1.78
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40.5

40

ALGHA )

3

39.5

39

3L

38.5

?Ji‘lil-‘ii'jié {

7.5

37

JUM 4.10 n3mluanaa1gam

N5IRRuuQIRInlaain DHT 22 fiu fiwed (Na1wuan)

NUNIN

YU

10

aae

4.2.3 ANSNNABINITINAMNUTUYDY DHT22 ( Tusu )

A15199 4.8 LanIn15InANuTuYee DHT22 (Tusy )

11

DHT22 (

oz

40.8

19910 DHT 22 Au fwes (hanuma)

L3871 (W) AU Iald At iald ArAN AIAIINAA
PNADT 91N DHT22 WHNENY \dew (%)
( %RH ) ( %RH ) ( %RH )
8.00 65 63.8 1.2 1.84
9.00 64.8 63.0 1.8 2l
10.00 64.1 62.5 1.4 2.18
11.00 63.9 62.2 il if 2.66
12.00 63.2 61.4 1.8 2.84
13.00 62.9 61.5 1.4 2.22
14.00 63.1 62.6 1.5 237
15.00 63.4 62.0 1.4 217
16.00 63.8 62.6 1.2 1.88
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NISIAANTUNIALARIN DHT 22 Au dwos (Tusy)

66
65

64.8

65

64

63

62

61

AMLTUSUANS ( %RH )

60

59

—_— smlsnii RH) iy 1 DHT22 ( %RH )

JUT 4.11 nmuansrAuuialdan DHT 22 fu Swes (lusy )
o &
4.2.4 NMINAABINITINANTIUYY DHT22 ( nansunn )

M15199 4.9 WAAINITINAIILTUVDY DHT22 ( naNLeR )

L8 (W) muuiiseld | Autuiiele AR ANANATA
ndinas 970 DHT22 WANFIS \wdew (%)
( %RH ) ( %RH ) ( 9%RH )
8.00 64.0 62.6 2.6 4.06
9.00 63.8 62.4 1.4 2.19
10.00 63.1 61.1 2.0 317
11.00 62.9 61.0 2.9 4.61
12.00 62.2 60.6 2.4 3.85
13.00 61.9 60.4 1.5 2.42
14.00 62.1 61.3 0.8 1.29
15.00 62.4 61.2 1.2 1.92
16.00 62.8 61.1 Lt 2.0
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AMTIAANMUTUATALARIN DHT 22 AU Jwes ( natuan)
65
64
63.8

64
 5a
o B2
=
" 61
< 60

w
[e]

8 9 10 11 12 13

L3817 (W)

— ] ] RH ) — nialiian DHT22 ( %RH )

JUT 4.12 namuansdnuduninléann DHT 22 fu Swes ( nansuan )

ar 1 = A’ q‘ 1
4.2.5 nnaae DHT 22 IﬂEJﬂ‘ﬁ‘]ﬂﬂﬂqm‘ﬁ{]E.ILLE’I&‘ﬂTISJ‘UUVIﬁﬂ'I?SGI'N‘]

A5199 4.10 LARINITVINIUYDS DHT 22
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Abstract

This paper presents a designed and constructed module
sensor for agriculture. This sensor is designed for measuring air
humidity and temperature. The data is transferred to AVR
ATMEGA238p that installed on Arduino Uno R3 board. At the same
time, the data is displayed on the LCD and Web browser. Farmer can
receive the temperature and humidity data in farm arca using internet.
Moreover, this data can compare the weather information with the

specification for each type of plant to planning in agriculture system,
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The Arduino Uno is a microcontroller board based on the ATmega328
(datasheet). It has 14 digital input/output pins (of which 6 can be used as PWM

outputs), 6 analog inputs, a 16 MHz crystal oscillator, a USB connection, a power jack,

an ICSP header, and a reset button. It contains everything needed to support the
microcontroller; simply connect it to a computer with a USB cable or power it with a
AC-to-DC adapter or battery to get started. The Uno differs from all preceding boards
in that it does not use the FTDI USB-to-serial driver chip. Instead, it features the
AtmegaBU2 programmed as a USB-to-serial converter.

“Uno" means one in Italian and is named to mark the upcoming release
of Arduino 1.0. The Uno and version 1.0 will be the reference versions of Arduno,
moving forward. The Uno is the latest in a series of USB Arduino boards, and the

reference model for the Arduino platform; for a comparison with previous versions,

see the index of Arduino boards.

Technical Specification

Microcontroller ATmega328

Operating Voltage 5V
Input Voltage (recommended) 7-12V
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Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which 6 provide PWM
output)

Analog Input Pins 6

OC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA

32 KB of which 0.5 KB used by
Flash Memory

bootloader
SRAM 2 KB
EEPROM 1 KB
Clock Speed 16 MHz
“Test”
Led 13
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The Arduino Uno can be powered via the USB connection or with an
external power supply. The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter
(wall-wart) or battery. The adapter can be connected by plugging a 2.1mm center-
positive plug into the board's power jack. Leads from a battery can be inserted in the
Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If

supplied with less than 7V, however, the 5V pin may supply less than five volts and



the board may be unstable. If using more than 12V, the voltage regulator may
overheat and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

VIN. The input voltage to the Arduino board when it's using an external power source
(as opposed to 5 volts from the USB connection or other regulated power source).
You can supply voltage through this pin, or, if supplying voltage via the power jack,
access it through this pin.

5V. The regulated power supply used to power the microcontroller and other
components on the board. This can come either from VIN via an on-board regulator,
or be supplied by USB or another regulated 5V supply.

3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is
50 mA.

GND. Ground pins.

The Atmega328 has 32 KB of flash memory for storing code (of which 0,5 KB is used
for the bootloader); It has also 2 KB of SRAM and 1 KB of EEPROM (which can be read
and written with the EEPROM library).

Input and Output
Each of the 14 digital pins on the Uno can be used as an input or output, using

pinMode(), digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin
can provide or receive a maximum of 40 mA and has an internal pull-up resistor
(disconnected by default) of 20-50 kOhms. In addition, some pins have specialized
functions:

Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data.
TThese pins are connected to the corresponding pins of the ATmega8U2 USB-to-TTL
Serial chip .

External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on
a low value, a rising or falling edge, or a change in value. See the attachinterrupt()
function for details.

PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.
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SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication,
which, although provided by the underlying hardware, is not currently included in the
Arduino language.

LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value,
the LED is on, when the pin is LOW, it's off.

The Uno has 6 analog inputs, each of which provide 10 bits of resolution (i.e. 1024
different values). By default they measure from ground to 5 volts, though is it possible
to change the upper end of their range using the AREF pin and the analogReference()
function. Additionally, some pins have specialized functionality:

I”C: 4 (SDA) and 5 (SCL). Support I°C (TWI) communication using the Wire library.
There are a couple of other pins on the board:

AREF. Reference voltage for the analog inputs. Used with analogReference().

Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset
button to shields

Physical Characteristics
The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively,

with the USB connector and power jack extending beyond the former dimension.
Three screw holes allow the board to be attached to a surface or case. Note that the
distance between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the

100 mil spacing of the other pins.
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Standard AM2302/DHT22 AM2302/DHT22 with big case and wires Digital relative
humidity & temperature sensorAM2302/DHT22

Feature & Application:

*High precision *Outstanding long-term stability
*Capacitive type *Extra components not needed
*Full range temperature compensated *Long transmission distance, up to 100 meters
*Relative humidity and temperature measurement *Low power consumption
*Calibrated digital signal *4 pins packaged and fully interchangeable 2. Description:
AM2302 output calibrated digital signal. It applys exclusive digital-signal-collecting-
technique and humidity sensing technology, assuring its reliability and stability. Its
sensing elements is connected with 8-bit single-chip computer.

Every sensor of this model is temperature compensated and calibrated in
accurate calibration chamber and the calibration-coefficient is saved in type of
programme in OTP memory, when the sensor is detecting, it will cite coefficient from
memory.

Small size & low consumption & long transmission distance(100m) enable
AM2302 to be suited in all kinds of harsh application occasions. Single-row packaged

with four pins, making the connection very convenient.
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Model

AMZ2302

Power supply

3.3-5.5¥ DC

Output signal

digital signal via 1-wire bus

Sensing element

Polymer humidity capacitor

Operating range

humidity 0-1009%RH,;

temperature -40~80Celsius

Accuracy

humidity +-2%RH(Max +-5%RH):

temperature +-0.5Celsius

Resolution or sensitivity

humidity 0.1%RH;

temperature 0.1Celsius

Repeatability

humidity +-1%RH;

temperature +-0.2Celsius

Humidity hysteresis

+-0.3%RH

Long-term Stability

+-0.5%RH/year

Interchangeability

fully interchangeable

Technical Specification:

Dimensions: (unit--——-mm)

R £ e

Pix sequence wumber:

A {“E — - E‘?

1234 (Irom left @ right direction).

Pin Function
1 VDD---power supply
2 DATA-signal
3
4 GND




Electrical Characteristics:

[tems

period

Condition Min Typical Max Unit
Power supply DC 33 5 6 v
Current supply | Measuring 1 L5 mA
Stand-by 40 Null 50 UA
Collecting Second 2 Second
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W5100 Ethernet Shield

-A high performance Ethernet shield for Arduino

Overview

W5100 Ethernet shield is a WIZnet W5100 breakout board with POE and
Micro-5D designed for Arduino platform. 5V/3.3V compatible operation voltage level
makes it compatible with Arduino boards, leafmaple, and other Arduino compatible

board.

Features

- With Micro SD interface

-5V/3.3V double operational voltage level
-10Mb/100Mb Ethernet socket with POE

-All electronic brick interface are broken out Operation temperature: -40°C ~ +85°C

Specifications
PCB size 55.88mm X 68.58mm X 1.6mm
Indicators TX,RX,COL,FEX,SPD,LNK
Power supply 5V
Communication Protocol SPI
RoHS Yes

Electrical Characteristics



Power Voltage

5.5

Input Voltage VH: 5.5

Input Voltage VL: g.5

Current 100
Hardware
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00 Rx/Breakout
D1 TX/Breakout
D2 Breakout

D3 Breakout

D4 50 ¢S

D5 Breakout

D6 Breakout

D7 Breakout

D8 Breakout




D9 W5100 Reset
D10 W5100_CS

D11 MOSI

D12 MISO

D13 SCK

A0 Breakout

Al Breakout

A2 Breakout

A3 Breakout

Ad IC_SDA/Breakout

A5

IC_SCL/Breakout
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#include <LiquidCrystal.h> #include "DHT.h" #include
<SoftwareSerial.h>

DHT dht; LiquidCrystal lcd (12, 11, 5, 10, 9, 8); String apiKey =
"TX1VO0094ZCCRIB6";

SoftwareSerial ser(2,3);

int sensorPin = AQ; int led = 13 ; int sensorValue = 0;

void setup() {

pinMode(led, OUTPUT); Serial.begin(9600);  ser.begin(9600); lcd.begin(16,
4); dht.setup(7); lcd.setCursor(1,0); led.print("Humid");
lcd.setCursor(10,0); led.print("Temp");

lcd.setCursor(0,2);  led.print("Soil Humid"); }

void loop() {
Serial.println("  Data from Sensor DHT 22 and Soil Moisture");
Serial.print("\n");
Serial.print(n("Status\t\t\tHumidity (%)\t\tTemperature (C)");
delay(dht.getMinimumSamplingPeriod());
float humidity = dht.getHumidity();
float temperature = dht.getTemperature();
float sensorValue = analogRead(sensorPin);
Serial.print(dht.getStatusString();
Serial.print("t\t\t");
Serial.print(humidity, 1);
Serial.print("\t\t\t");
Serial.print(temperature, 1);
lcd.setCursor(1, 1);
led. print (humidity);
lcd.setCursor(9, 1);
lcd.print (temperature);

led.setCursor(3, 3);



lcd.print ((sensorValue/7.5)-10);
Serial.print("\n\n");
Serial.print("SoilHumidity");
Serial.print("\t\t");
Serial.println(sensorValue);
Serial.print("\t");
Serial.println("% RH");
delay(1);
control();
esp_8266(); }
void control()
{
float sensorValue = analogRead(sensorPin);
if(sensorValue<60)
digitalWrite(led, HIGH);
else
digitalWrite(led, LOW);
delay(1);
}

void esp_8266()
{
float sensorValue = analogRead(sensorPin);
float humidity = dht.getHumidity(); // faenAsAy

Y

float temperature = dht.getTemperature(); // Asrngamail
char buf[32];
String strVolt = dtostrf( humidity, 4, 1, buf);
String strVolt2 = dtostrf( temperature, 4, 1, buf);
String strVolt3 = dtostrf( (sensorValue/7.5)-10, 4, 1, buf);
Serial.print("\n\n");
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Serial.print(strVolt);
Serial.print("\t");
Serial.printn("% RH");
Serial.print(strVolt2);
Serial.print("\t"):
Serial.print(n("Celcius");
Serial.print(strVolt3);
Serial.print("\t");
Serial.printn("% RH");

// TCP connection
String cmd = "AT+CIPSTART=\"TCP\" \";

cmd += "184.106.153.149"; // api.thingspeak.com

cmd += "\",80";

ser.println(cmd);

if(ser.find("Error")){
Serial.printin("AT+CIPSTART error");

return; }

// prepare GET string

String getStr = "GET /update?api_key=";
getStr += apiKey;

getStr +="&field1=",

getStr += String(strVolt);

getStr +="&field2=";

getStr += String(strVolt2);

getStr +="&field3=";

getStr += String(strVolt3);

getStr += "\r\n\r\n";

// send data length
cmd = "AT+CIPSEND=";
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cmd += String(getStr.length());

ser.println(cmd);

if(ser.find(">"){
ser.print(getStr);
}
elsef
ser.printin("AT+CIPCLOSE");
// alert user
Serial.printtn("//");
}
// thingspeak needs 15 sec delay between updates
delay(20);
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