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Abstract

Nowadays, information technology and communications have been very popular
and have developed a connection between the Internet and devices. It is called
the internet of things. This project present is about smart garden system of IloT.
It is @ smart garden system that can store environmental information. That can processing
and operation automatically. It also controls the operation of this system anytime
and anywhere with information technology. It is made convenient and easy to care
for the garden. The Node MCU is a control system. Which commands through software
called Arduino IDE. The program is an open source that has C/C++ language for writing
command. The Node MCU has controlled temperature humidity sensor, soil moisture sensor

and solenoid valve. It also records the temperature and humidity of the sensor too.

Keyword : Node MCU, Internet of Thing
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GreenlQ Smart
Garden Hub

Wi-Fi Router

.:E Sprinkler

g‘lJ‘ﬁ 2.2 Smart Garden

fian : https://www.houselogix.com/shop/greenig-smart-garden-hub
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wmsg I IEEE 802.11 dald¥unsfifiasindousnidleTm.a. 2540 1ne IEEE (The Institute
of Electronics and Electrical Engineers) waziduimaluladd miu WLAN Aifeuldfuodns
unsviane 1nfign Aederivuna (Specfication) @ w¥ugunsal WLAN ludauves Physical (PHY)
Layer iag Media Access Control (MAC) Layer Tneludiuves PHY Layer 41m351U IEEE 802.11
Iarmualyi aunsalfinnuanunsalunisiudeyadienumss 1, 2, 5.5, 11 uaz 54 Mbps lnedl
o 3 Useum Thdenldlaun ﬂﬁuﬁwqﬁmmﬁmmsmz 2.4 way 5 GHz, way dunsLsa (Infarred)
(1 uaz 2 Mbps i) duduludiuves MAC Layer WIM3gU IEEE 802.11 lanmualvdinaln
571977 138031 CSMA/CA (Carrier Sense Multiple Access/Collision Avoidance) $aimau
AdneARatU 1dnN1S CSMA/CD (Collision Detection) ¥84@s5 1 IEEE 802.3 Ethernet Ga1u
Ffeldiu Mlulwadedne LAN wuuldanethdygyio uaﬂmﬂﬁlummgm IEEE802.11 83
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fio wmsgrumsvhauvasssuueietnelians figniiuustulag Institute of Electrical
and Electronics Engineers (IEEE) t{usnasgiunans Alsmiunufuald ilefiagyinnadoules
gUnsal tadedieliaeidndmetuvusruulunsunindr madendeszuuiaiedisliane
$ufudes IHgunsniansiu dufe uerwanasdrasnarsfitislunisindesswing fafu-ds
doyaualaisiaa vedldiv ane duaunvensiildsunsideusefussuunietieud 1wy
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- 105974 802.11a

FUULEIUAINE 5 GHz Imaﬁamwalﬁé’mwmsﬁqmaﬁayja 54 Mbps waziilossae
nsfiunsgIull lnsideudefiauigen viliunsgiudl fssernnsiuded deuddlnd e
Uszanas 35 e Tulassa¥1ele wu Tuiin Tuerans uay 120 wasludilasudsuas foanuiids
foyafoaruigsdinlinisdstoyaduliansanzansandlassaisvesinldundn qunsalls
aefisesumalulad IEEE 802.11a hiansadhiuldfugunsaifisasiuannsgu IEEE 802.11b
wae IEEE 802.11¢ MiazoSuneduansiilg

- 41M3514802.11b (11 Mbps)

FeuUgIuAINd 2.4 GHz Imaﬁmmmlﬁé’mwmaa'ﬂdwﬁﬁau“a 11 Mbps iflesan

nsldnauANdNaINNIIgUNTaINTBITUNINIg Y IEEE 802.11a vinliaunsalilly wesgiullasd

'
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)
AnuasalunsdsedudyaaululalnaninAeyszunn 38 weslulassassle way 140 Wwns
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IEEE 802.11a #7¢
- 11M5511802.11¢ (54 Mbps)
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unesgrueIesnelifiaauaudlngaigaiiiadadaluiilevast 2003 fifed
wilonindidun Ao fanudlunisvieugsis 56 wneden uasilszozmsiaulnagamify
119351U 802.11be - 119351U 802.11n (300 - 600 Mbps)

Hulafiaauaudisiningageantis 600 Mops Tnsdaw1u 4 stream daazUszneuluse
E0InA 4 9 Taniasuuazds ustay Stream axdiauniafl 150 Mbps annsalfeldvagiy
AR 2.4 GHz wag 5 GHs winldaudosdyayinuuin 40 MHz avdstoyaldganiinisld
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AauAU 2009 lagazarunsasudestaya 2-3 Stream MellTuagiuituiunaiudanasian vn

Wuguddl 2 1anazilannaunsigeaedl 300 Mbps usdndugu 3 1 azfianusagegeil 450
Mbps

2.3.2 FIMUINNTVBININTF I IEEE 802.11

1MsgIu IEEE 802.11 lé¥unisifissindausnlud w.e. 2500 Fegunsalmuunggin
#and1a azfinnuainnsalunisiudsdoyadioninuiia 1 way 2 Mbps faede Bunsiisa
(Infarred) 130 AAUANYTIALA 2.4 GHz uaziinaln WEP Fudumadend nivaiieany
Uaeadeliduiadetns WLAN lalusedunis ilosannunnsgiu IEEE 802,11 1edtuusni5ui
Uszansnmeasudnesnawarlyl finnssesdundnnng Quality of Service (QoS) Fadufifaanisves
e Bnvienalninmwiany vasasdeildddiveslviaguin IEEE Felddamanmeyinau (Task
Group) Busmanegadeiuiion msufulsafmfunesguliidnenimgsdu Tnsnmeine

9—1 a

naufiinaudiiraulanazfunidndud 19un IEEE 802.11a, IEEE 802.11b, IEEE 802.11e, IEEE
802.11g, way IEEE 802.11i

- IEEE 802.11b Anugvineute IEEE 802.11b TRfiusinmsgudiuduiiilo we. 2502
Faduizdniud uagldomiuegraunivarsnnniian umsgiu IEEE 802.11b TneluladfiGenin
CCK (Complimentary Code Keying) nuanfiu DSSS (Direct Sequence Spread Spectrum) iie
Uiuupsnruanansnvesgunsallvifudsdeyaldsneananiageand 11 Mbps Kunduingaiad
2.4 GHz (:Jug1uAuANBenin 1SM (ndustrial Scientific and Medical) Fagnanasslisgng
anadmniums [dauedansisagiuineimans gaamnssy waznsunmd Tnegunsaidld
AuAig LAy IEEE 802.11, Bluetooth, nsdwitldans, uazianlalasim) drulvajudigunsal
IEEE 802.11 WLAN il fungludagtuazifugunsainiuuinsgu IEEE 802.11b duasld
\Feamnendnfisdndudly win Wik duaiemanenisdfanangnitmuniulasaunay
WECA (Wireless Ethernet Compatability Alliance) I@aqﬂﬂimmlmuLﬂiammamimmﬂa’n
Igrunsasiaaeuudddn Wulumuanasgau IEEE 802.11b wazanusadilldausindugunsal
Sredugiilasuinsosmung WiFi 1§

- IEEE 802.11a Augshanuyn IEEE 802.11a Iédfissinasgufisndniliiled wa. 2502
195§ IEEE 802.11a 14w aluladfi3enin OFDM (Orthogonal Frequency Division
Multiplexing) iloU3uuss mnuannsavesgunsailisudsdoualsitnoninuisigeani 54 Mops

a

wiagldmauingiiniud 5 GHz Faduguanudasisazdmsuldnuludsemaansgowsning

)

dyqyasuniuaingunsaldu Wesnitlugiuaud 2.4 GHz egelsinudeideniwewnsgu

IEEE 802.11a Tildaauing® Aud 5 GHz Afetuusdsenaguaudamnanlyiaunsadiunld



Nulaegaansisuy dredrudu Usenalngldeygyialviinisldeaugunsal IEEE 802.11a
fosananuiignu 5 GHz ¢ gndnassduiufanisdusgieunda uenaniideidednagnands
YosgUnsal IEEE 802.11a WLAN f fefaflvosdyaaduundeudiedy (Usvana 30 was Fedu
ninfaiidynavesgunsal IEEE 802.11b WLAN fifvurauszanas 100 was dwmdunisldan
neluemg) énﬁ’aqumaj IEEE 802.11a WLAN §4351A189077 IEEE 802.11b WLAN 6138 o
gunsnl IEEE 802.11a WLAN 33 lasuaauiluutiosndn IEEE 802.11b WLAN 110

- IEEE 802.11g Auzvinauyn IEEE 802.11¢ taldunnalulag OFDM undszynaldly

a a

Yosdynningaud 2.4 GHz Jegunsal IEEE 802.11g WLAN fianmansnsalunisiudedoya

@ 3

MeAILSIgEail 54 Mbps dausaldeyayavesgunsal IEEE 802.11g WLAN azagssninesad

Y 9

Fuaouvesaunsa] IEEE 802.11a way IEEE 802.11b ti0991nAdnud 2.4 GHz vJugruminud

a151sraIna Snisgunsal IEEE 802.11g WLAN anunsavinetusaufugunsal IEEE 802.11b
WLAN 1¢ (backward-compatible) ﬁaﬁu%qﬁumiﬁuquqqﬂmaﬁ IEEE 802.11g WLAN agla5u
anudouegnaunsvaremniisinnlaiuns auAulunaztiguunud IEEE 802.11b Tuflgn ana
WHUNISWAININIFIY IEEE 802.11g azlasu n1shfiusiussanayaenanad w.e. 2546

- IEEE 802.11e AngvenugnilldFusoumngliuiuuss MAC Layer 9849 IEEE 802.11
dielifanunsasesdu msldaumdnnis Quality of Service @ M3U application WAenfusiadiiie
(Multimedia) {94910 IEEE 802.11e Wun1susudge MAC Layer ﬁ’qﬁ?ummgwmﬁmamﬁﬁa
arunsmiluldfugunsal IEEE 802.11 WLAN naesduld wdognalsiniunisvinauves
Anugiuyneliudaataluvaei (nquateu wa. 2506)

- IEEE 802.11i amgvianugailldFuneumungliuiuuss MAC Layer v IEEE 802.11
Tushuenaasnsts 1esanni3etng IEEE 802.11 WLAN fiesluioguinlaeianizes1edenns

\Wsateaya (Encryption) Mg key Mliinsivasundas angyinauye IEEE 802.11i agiien
waladuganld lunsitsiadeyasie key NinsiUdgudagianauarn15nsIaaullnd

Y

AuUaoniugs unsgruiaanidsanunsadr luldiueunsal IEEE 802.11 WLAN nnviasdula

J 1 =3 o [ ) [N % < &
wreg9lsAnIUNIg mmumammzmmuﬁmuaﬂuLLmLaiﬂiu%mzu (‘Wi]‘l‘fhﬂ’]ﬂil W.A. 2546)



2.4 NETPIE (Network Platform for Internet of Everything)

gﬂ‘ﬁ 2.3 Network Platform for Internet of Everything

fian https://www.nectec.or.th/innovation/innovation-software/netpie.htmt

NETPIE unannesy loT wednimuiwazanavnssulneg” audnluwnanesy
madenusnvastiniaunlneniiougunsaluaziaiosdlionaq w3e The Internet of Things (IoT)
JEUERINUUNTATUAYUITNITMLILAL AN TTNYWINGDY SMES) Liloas1elinauaiunsouay

Audunddlitugaannnssulnevunalngvesing

'
[

pufisguIaliussmaideiimivszimalneg we. 2558-2563 sfuag sfads Gadu Tagld
fvuativsnensifindaemainsalunswisiuressema iengaiuainysemanelsuu
N FaLuAmALIILATYERaLIANTIY (innovation economy) astdunalnddnyuesUssined
Huugnilsinalnduluynaediuannsoussatihmnednanld ssmalnedosfionimelulad
wazuimnssuannielulszmdlininiu uasfenualulafuasuinnssuainmeUssinaogig
Wggaan nensadunalnnisatuayuuazgslaliniaensulveduiiilunisiuuauide ms
iinermand maluladuaruinnssumnifisdaanuannsalunsairsgamliusda s de
msmeluladsudidnnselindnanundatriumeluladaoufiumes Wunadeuselituszuy
wisugiauazdendlugant iuuinnssudadvia (digital innovation) dm3usessugnamnTIugs
ourandely Genailnda NETPIE unanwefu loT iletiniaunuazgaamnssulngluiud 16
fugneu 2558 4 wamadingutimnglusyesusndetinimun weines uiefusznaunis SME
Titunsild NETPIE uwasveda loT lumswamnuianssniiethlugniaiAngsia uinisuas

a [ 1 ] A v v £ & [ [ A 4
Namﬂmsﬂwm ﬁ’J‘ULﬂ?ﬁﬂﬂﬂiﬂi%ﬂ%ﬂﬂ’]ﬂ@ﬂﬂ‘l"l@ﬂﬂﬂLL@%Q‘U?%ﬂ@‘UﬂWiﬂ’Q@JU‘G%LUULLN‘UULV’]@@UIW
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Anmsth o Tuuszgndlduazairsyaduinluningamnssmnniu feiiuameadaiifiay
duasuliiAngunsal loT Afmulasaulneegisides 1 d1ugunsalnielu 3 U ileanssingiud
udaunsslfuniagsiauazgranunssuiiietesdeluluouian e loT Aetligtiuuazeuinn
voslan uagnnAudsnesuiitnmaluladsndlvg imanehiudsiufuiorisdeny
Iuseuludegsislusnu loT NETPIE Fafiunanuidouasinnnvesuning asdunesiionds
Tunsdaaialsissfia/gnamnssuiiisatesvedlne @iauAulngessu Innovation Economy
ansawtstulalunanlanas.nien wadlnyad dn3deaniesduiinisiduwmalulaginseung
WALA AIntaAiuwmul NETPIE 1@ NETPIE (Network Platform for Internet of Everything)
cloud platform fignesnuuuuagitmuituifiosiuelianisdearsssninegUnsninde things
Tuesetne 1oT tnefiusslevusainimuiuazgnainssulng 919 NETPIE faeligunsaianunse
aoiuldlasgaunlidostaadn gunsaiduazegiila sialuwd physical uag logical Liipati
NETPIE library TuAndalugunsal NETPIE agfumiinfiguanisideuseliiionun lidngunsaiduay
ogluiniedeviela dnvale visuinsvinadeudrolegila fiamamsadadamniula
Tunsiagdesneenuuunsidnisgunsaiainszeglna (remote access) fgITuuufng 1y
1514 fixed public IP W3on138s port forwarding luisiines vsensaedluameideudugli
13113 dynamic DNS Fefanundaufinanugennuaganaudangussszuy luifisasindy

NETPIE §agaelinisisuduldauiulilneitelaenisesnuuuligunsalgnAunuuazidn

(automatic discovery, plug and play) NETPIE QﬂaaﬂLL‘U‘Uiﬁﬁ authorization/access control

'
a

lusgdu fine grain nandfegwwausaeenuuuliloiaun 1wy Adaddnsauivasde ddad
a a A | = ! =) IS v a a ! le’ IS ' =) a v
angvveli-wigdlaluniseruniedeuteya wazdnsivardaziionguinlavsegniinaauniela
Roulula WWudu NETPIE faa1Unenssudu cloud egreuna3elunng szauvesszuu viliian
ANNEAEU warAdangelunsueed uanantl lugasiie Sgnesnuuulvivitaruienanndu
WiolniAnaniiz loose coupling Wag@nansAun21835n15 asynchronous messaging 1281

o

uwanlasudl reliability g1 anmsevirlulden wagiadedaldie ddudiamulisiduios
frafunsveneduiiesulnaniiintuluszuudndely wenainidniauamaazidn NETPIE
library luguuwuu open-source Titnaunaiunsairluuiudssielinsaiuaudesnisidau
Tnedalonaliiluldludandedlilaomamaniafiagliin community fagansaufuiaw

Ho8AAS19ANULTLLTLARUINTS loT vadlne
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2.5 NodeMCU v2

5Uf 2.4 NodeMCU v2

v

a

N1 : http://www.elec-za.com/wp-content/uploads/2015/07/113990105-1.jpg

NodeMCU Development Kit V2 {ugafiiaiuiain NodeMCU Version 1isl Tnend

Iu@aﬁﬂaznauéﬁ& ESP8266-12 E fia1e1n1fwuu PCB Antenna Liousaignnasdindu

Prdeyey1aunngg lawn GPIO, PWM, 12C, 1-wire, ADC wag 3 SPI \iudunann Version
Wiy fd9uvee USBto-TTL waznesa micro USB 39143 USB to Serial 294 silicon lab
cp2102 Wousta

WiursesnouiamesiewaTUsLASY @snsoRndaiisuns NodeMCU 1§ wazdsd
YuIAYeI PCB Tidnas awnsaldeuiu breadboard lagldausaideninuisiganiud Lau
Tneldifisuur3 NodeMcU violdifuynsimundeluga ESP8266 Aladsanunsadousie Arduino
IDE 16 Tugadl GPIO TildEia 10 wesn ausadiunimuilusiianiedinu Intemet of Things

(IoTs) WWausiafiugunInidus nueABInNIg
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PIN DEFINITION

GPIO16 H useR f—{ e |

GPIO

GPIO13 H w02 |—{ most |
crross f—{ moz = s |

HSP1/SPT

SYSTEM

- a
g g

DB(6PI016) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.

sUfi 2.5 (Pin Map) uuuesa NodeMCU v2

31 : http://thaiopensource.org/utau-nodemcu-devkit-v2-u/

1Y a

VoyadAgLiunalinvesuaia NodeMCU v2

Y

190 ESP-12E (ESP8266 SoC chip) ¥asu3¥m Al Thinker (uvazil NodeMCU
v1 1¥luga ESP12) fivudfisandn 6 91 WewSeuiiouiu ESP-12

199U Flash A3113 32Mbits (4MBytes)

fuunauAUnd1 NodeMCU vi fetuiloidevuasuuusauesn axiidound
AU I IAZAINIUNITHDISTULLUIAUDSA

fn993mUANLIIFY 3.3V (@800mA max.) vuuein lledfidnenszualdnnnin
U939 NodeMCU v1

43U CP2102 vo1 Silabs Vimihillududeusis USB-to-Serial (sl NodeMCU
v1 199U CH340G)

findmdu SPI dwsusiatunisa SD (Rinandufifiandmsu HSP)

fl91 GPIO3/RXDO waw GPIO1/TXDO fisiafiuan TXD wag RXD veedu CP2102
AUAINY

finn GPIO13/RXD2 uae GPIO15/TXD2 (fidunedn Serial 1iudnuilsyn)
T¥meuunmasiuy micro-USB dmsudnaussiuliies (VUSB) wiiu +5V
ansasreusuliides +5v anmeuenld (fewdhiian VDD5V)

fJune RST Glwnn13vina) wag Flash (@ msulusunsuilsuuwasivg)
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o 91 A0 SUBUNPUSIAULUULBUTADNEIMFUI993 ADC (Wun 10 Tn) Negnnelu
FU HIUIATUUILTITUAEFAIAIUNIY 100k / 220K (AALIIFHUBUNRIN 0..3.3V

s Tiegluyas Ov-1v)

2.6 ESP8266 12e

SUTl 2.6 ESP8266 12¢
fian : https://diygeeks.org/shop/wireless/esp8266-12e/

Wi-Fi fio Wireless LAN #13953UU Network wuulfans shemaluladnisdeansnigls
135 IEEE 802.11 Segunsalnndfissdretutuazaninsnfndedeastuldlaglivszay
Yoy mﬂqﬂﬂiaiﬁ?umummmmsﬁmmg’mﬁ%ﬁmiﬂizﬁumﬁ Wi-Fi Certified G4viangna7ain
gunsalinfannsadensouuulianeiu gunsaldufifing Wi-Fi Certified ¢ uédr3ananeuniu
mdnvivesgunsal LAN 1Sane seuuiasedngliany (WLAN = Wireless Local Area Network) #i®
szuunseansdeyaiiianuadesiinn dsenvvziunlinaunundeiiiudotuszuuiaiede
waulFasuuusadu Ineldnisdendunuiinglugiuing RE wae adudursisn lunissuuas

delayaseninenauiinnasiAazATes KIUDINTA NEaiTbng InaTunTedanaasdus lng

q

A 1

U51A91NANABINITVRINSALE uonantusyuunzetislsaendidinuaudfnsounguyn

! a ) v Ao v A Y] |y v °o g v o v v
agranilouiuszuy LAN wuuldane fiddgynee nmsnsiulideddaeiilinisiedoudienisld
nuvildlagazain ldwdieuseuu LAN wuuldane fdesldnatwavnisamulunsuiuaen
Auriansldauaiosnauiomes dmsuiay 802.11 twdu waluladuinsgiuuuulads
muUAlAY Institute of Electrical and Electronics Engineers : IEEE laglauundnsiininazinilou
9 U LAAINLANANINVOIUNALULATAZANUAAIBFAITNBIAIUNSS 19U 802.11b , 802.11a,

802.11g 1m3g1u 802.11b ferlunnsgiu Wi-Fi dausn Alasunisiaunaugn awnsodedoya
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leidnennuss 11 wnzdaseduillagldyasnud 2.4 Ansidsnd aseunquituivininislusses

150 Lung

2.7 Soil Moisture Sensor aunsaliguiwasinauruludiu

sUf 2.7 Soil Moisture Sensor

u

=1

U1 @ https://hobbytronics.com.pk/product/soil-moisture-sensor/

T¥apnudulufiu wieliduduwedin annsadeldiuiulilasnoulnsamedlagls

amﬁaﬂauwmémmm’m%u ‘Vi‘%aLﬁaﬂi%é’zyzyﬂmﬁ%maaﬁﬁ@mmﬂimaa
nsthluldaumniluldugumsinanuiuuuvasden wusnilldaue A0 de

dhivlaTasaoulnsataediiietnAusaduiils deazldeanunldiuIouiiouaanuduld wind
ANEutios Wseuazlng 5V unn mnAuTuLn useiuRazanmasngesnisululdlulus
wailifedli¥nazdon wu Tnaasntduld Wauaududlfsndduldsalugd auisoiien
DO safunsIuBanesiduiedilriu visledussliinuielwiiin lunaunsadulsiidias
dornudulufuiinnme axddesanin 0 udmrudame fagvgamiinszua yilviduthvgaudes
i
Soil Moisture Sensor @1115081UAA 2 WUU

o AU Analog A B1uAETuLaZlRNdA 0 - 1024

e 81UALUU Digital Ae dnsiSeuiisumfinsliuagliandu HIGH 1Se LOW

Y 1 a

o MANEUlANINAI 1000 wanaIguweseglueINIA (“Sensor in the Air”)

o MANTEUlANINNI 800 waztiosndn 1000 wansdngugesagluAuL
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%

o AMEWIANINNT 300 waztoendn 800 waAIITULTESRElURUTIYY

o MAfeulatesndi 300 wansiwueTagluAunlen

VCC

Ul VCC

Ul 11 outa vee :—T—_L
N ___2 1 Na-ouTB i
—{ INA= INB- (-2 o4
[ GND INB- |

’ LM393 -
Soil Probe - ibce GND
Interface T
S A GND GND
LRF kO
VCC
= 53
\:\Dl \:\DZ
R3 R4 RS R2 IN
4 IK IK 10K 10K
3 GND
5 ouT
T AC
Pl GND

i‘th?i 2.8 Circuit Soil Moisture Sensor

v

=1

NN : https://vvwvv.ioxhop.com/product/87/L6?iuLSUE)'%’?@mm%uiuau—soil—moisture—sensor

Description:

e This is a simple water sensor can be used to detect soil moisture when the soil
moisture deficit module outputs a high level and vice versa output low. Use
this sensor producedan automatic plant water device so that the plants in your
garden without people to manage

e Sensitivity adjustable the blue digital potentiometer adjustment

e Operating voltage 3.3V-5V

e Module dual output mode digital output analog output more accurate

e With fixed bolt hole for easy installation

e PCB size: 3cm * 1.6cm

e Power indicator and digital switching output indicator

Interface Description

e VCC: 3V-5V
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e GND: GND 9949 Arduino
e DO: fiBlUY1 Digital ¥09 Arduino

e AO: mI1AUN Analog U89 Arduino

2.8 DHT22 \@uiwasaniuingamaiuazanuyudunng

DHT22 Temperature-Humidity Sensor

+ 3.3 to 6V power and 1/O
* 1.5mA max current use during conversion w9y &
*0-100% humidity readings with 2-5% accuracy ~‘ ... 4
«-40 to 80°C temperature readings +0.5°C accuracy ‘ & ...
= Up to 0.5 Hz sampling rate (once every 2 seconds) ‘ .... \
=4 pins, 0.1" spacing .. * \\
. \\
1jvce A
2) DATA (digital 1/0) ; ///
3) Not Connected (N.C) 4
2/ dl
4 3-n.c.
4-GND
Note: Connect a 4.7Kor L0Kresistor between
VCCand the DATA pin
Embedded System Lab (ESL) @ KMUTNB, Thailand 2013-08-17
= ¢ so v w a VIV
g‘U‘VI 2.9 Q‘U ﬂﬁmmuL‘U@iﬁ’]MiU’mqm%ﬂuﬂJLLﬂ%ﬂ’J']QJ‘U‘NﬁlIWVIS
= .. s
U1 : www.evselectro.com/digital-humidity-and-temperature-sensor-dht22-am2302-6475

gunsaliuigesd miuingungiinagaiuuduing (Temperature & Relative
Humidity Sensor) tdugUnsaifianuisadrunUszanaldaunisdiuszuvanssnailadale

wanvate Ly n1siauararuauguugiinaraudy szuuduiinteyaifednugungiiuay

& £ < v 4 & ' Y Y a 1o a
Anuauluies LUusu QﬂﬂﬁmﬂﬁgLﬂVlULLG]ﬂG]’NﬂUG]’]@JE&NﬁG] 317 AMULLUET ALazLREAluNTS
aa o [ J =2

T nsliduwuuddanieuuu weuzden Wudu unanuinannde nsmeaeddaiuluga

DHT22/AM2302 Fafis1angn Tianduwuuddvia Tdudygrafdvaiesdusieilunisdeu de
wuudnoynsuaesfiAnie (serial data, bi-directional) lngdnuiaudeiu Arduino Wia8 LA

INYULLDS
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=151 7.7

83,0~

Pin sequence number: 12 3 4 (from left to right direction).

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

JUN 2.10 AauandRugeidmiuingaumgiinasanugudurimg

fian : https://www.arduinoall.com/product/825/dht22-am2302-module

Description:
o Iuseruldsslalutae: 3.3V f9 5.5V DC (Fetudalalatu 3.3V way 5V)

[

o Ingamaiilalugis: -40 to 80 °C (0.5 °C accuracy)
o Snmnududuinglalugae: 0 - 100 RH9% (2 - 5% accuracy)
e MIINTINGIEA: 0.5Hz
o ABULUAABSLUY 4 91 ( 0.1" / 2.54mm spacing)
Pin 1 = VCC
Pin 2 = SDA (Serial data, bidirectional)
Pin 3 = N.C. (Not Connect)
ELumié'mﬁﬁayJamﬂla%ﬁgu aglgdyarauieduLfuane DATA (159 SDA) wuu

aoeiianng wagluanuzusnAdyaios DATA aidu HIGH luniseudeyausazasy

Respense sigral Fumidity high Hurnidrty bw Temp. high Temp. low Fanity oit

Z TTTTTTI TTTTTTI TTTTTTT TTTTTTT TTTTTTI
1 [
L1111 L1111t [ [ [ |

M L L L M L M L

Start agnal

10 SeR

5
B

ww

5
B

m© g
mwz
m®

] 5 5 ]
B B B B

SUN 2.11 LAAIAIRUVDITIUATMUNITEIUAI1IN DT

v Y

=1

N1 : http://cpre.kmutnb.ac.th/esl/learning/index.php?article=dht22_am2302

Lulasroulnsaiaesassisaiivunliivl DATA WWuledne wazad1eln START Faazdaq
Wu LOW sgatiae 800 psec antudabmily HIGH agnetipe 20 psec wasantudunissenis

MOUNAU (response) waza1nted v1 DATA asgniealasududuns Suduresnisneunduled
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azhedgaaantu LOW wazUasaldu HIGH 9198z 80 usec TneUsyanad (158n31 Response

¥ = a

Bit) 91Nt Uz dunIsastauaniazlds 571 40 Um (39 LOW aumieaie HIGH) 929 LOW ¥94

Y
wAazdn znanInY weazaanulug HIGH dunsudandandu 0 v5e 1 Adaruninesig
HIGH Tun1sawunavesdn)

¢ Bit39=0' ¢ Bil38=0l

Tac Touh: Teo) T sacy
—»| e < > —»| —»
VDD
SDA

GND

<
< > < > <>

e SDA{hos1)}Signal

Sensor Signal

SUN 2.12 Lan9a1fUY99991atn lun1591UA19 N LT warAINNNI19D9Ue LOW wag HIGH

Y U

=1

U1 @ http://cpre.kmutnb.ac.th/esl/learning/index.php?article=dht22 _am2302

2.9 Relay Module 4 Channels

U7 2.13 Relay Module 4 Channels

v

=1

U1 @ http://www.nexuscyber.com/4-channel-12v-relay-module

fionmneudininosil Relay 1u NO/COM/NC ansnsaldifuluanldvisussduliiia DC
waz AC lnglddryaralunisaivnumsvinumedyaadadn TTL
AMENTR (Features)
Fad@1@nAkUY SPDT 9197U 4 Ya9

FIUMBTEAULSIOU TTL

e CONTACT OUTPUT was3iadfuuseaulegaan 250 VAC 10 A, 30 VDC 10 A
e Il LED WaASAn UL N1S5VN91UY993La8 WaLhanIdn1usua9uas
o HuvillasdmsuLdaninaglens I Iuvsoken

o i OPTO-ISOLATED iougnninnaiuvesdyaianivauiulniidusiadesnain

A1
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£NI10Y120313 N i

oloiojcioiloio|oniol S

dysyudumn Relay 1 (IN1)

gﬁ !'. !ll

S5p § 8§é,.

Ve uBuma Relay 2 (IN2)

ey udune Relay 3 (IN3)

Ve
S —

IVAST1 YOI DVA0G YOI
A\

dysyudumn Relay 4 (ING )

nl B .
h;g b § 5o
7 COM (Pauaura OPTO)

" susnarsraus |
. | JOMFT YOI DONE YOI

. | sa
Se

< < . v v &
GND (nmaﬂawamu‘.lunmmﬁmnummm 2)

NC (Normal Close) Sasnefistihduiauuuunitn

. i AR 1B COM (Common) fiagdav3eraasasainen NC, NO

NO (Normal Open) Ssneiisihdudauuunidla

JUN 2.14 wananmiagansauanannldlunisiweusiaves Relay Module 4 Channels

fian http://thaieasyelec.com/article-wiki/review-product-article/foe19n 154U

Foyanwallurasiivessiad

sUN 2.15 dydnuallungasvessiad

-

a

1 : http://thaieasyelec.com/article-wiki/review-product-article/fog19n151991u-arduino-

relay-module-muaunsdadaedosldlndin html

nelu Relay agusenaulumsanainuayninduns

wihduda NC (Normally Close) Wumnthdudaunidn Tngluannsunivindudatasse
dnifurn COM (Common) warazaseviohidufatudlefinssudlvinlvaiuunain

widuiia NO (Normally Open) Wunthdudaunfiln lnaluannizund szaseey lu

gnstaiuy1 COM (Common) uiawtousieiudladinszualnlvaiuunain


http://thaieasyelec.com/products-components/relay.html
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471 COM (Common) {unfignldausiuiusening NC uaz NO Tuegiudn aaeiiuun

Y a

sualihlvasusamavdeld wihdudaly Relay 1 foafiinnndy 1 gn Jusgiududnuas
aAndazgnuenyszinnaugIuil Pole uazd1uIL Throw 99113 Pole (SP-Single
Pole, DP-Double Pole, 3P-Triple Pole, etc.) agUaniss1uiniasfivhnisdn-Un wie s1uau
183991 COM 11409 Uazs1wIU Throw (ST, DT) avvendesuiuvesiaidentes Pole frognagy
SPST- Single Pole Single Throw @indasanuisaidenlafissegraneilneaziduuniila (NO-

Normally Open) #saUn@tn (NC-Normally Close) usaidu SPDT- Single Pole Double Throw

a 1

anduziivilsgduunfiln (NO) wazBnuilsgduuniUaaue (NC)

Y

2.10 SOLENOID VALVE

¢ .
Q/f

-

5Ufi 2.16 SOLENOID VALVE

fian : http://www.asco.com/en-us/Pages/solenoid-valves.aspx

[ [

Twduosst (Solenoid) 1ugunsalwsimanlwiihwiianils Afindnnsiaundiefusiad
(Relay) nelulassadrsvealsdussdazusznaudisvnaindifiusgsouuianiniiniely
Usgneumeuwsimdnyauuiuyaans Wedinszualwihlnasiuunaniiiuseuuiandn ylkuma
wmanynanalsrunausiivandauiandnyavuasndudatuvinlinsuisnsiau Weisasgnda

o 1 I3 [y |

nszialwivinTruandndiua1amunsnunaniivdn ausifagAuLiaranadiuuunduadiiLnia

Y
[

Unid anuannisnananvedwduesnnazinunldlunisideudunalvessruuiuuindnisle-
Uansaneinnrieroauvaidus lassas1awes Solenoid lnemaluuvseeniu 2 wfinfe ouiad
mgledusyninainaunliuauss (Single Solenoid Valve) Lagiaoualmeledusuninginau

seleauauninal (Double Solenoid Valve) Tunilguuu deuiainielegduseninaingu
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Direct Operated

Electric Coil

Electric Conduit
Spring

\fahia Rache Valve Orifice

2-WAY 2-WAY
ENERGIZED DE-ENERGIZED
NORMALLY CLOSED NORMALLY CLOSED
Pilot Operated

Solenoid Plunger

Pilot Chamber

Rubber Pilot seal
Diaphragm
Bleed orifice
‘Hole in the diaphragm)

Pilot orifice

Combine Operated

Solenoid Plunger

Return Spring

Bleed orifice
(Hole in the diaphragm)

Diaphragm

sUT 2.17 Tassadrenielunaynannisving1uves SOLENOID VALE

fian : https://www.factomart.com/th/factomartblog/principle-of-solenoid-valve/
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2.11 U eMNYI909

2.11.1 nuawun aulay, 3338iA1 H19fiz. 2555.115AUANvuEUARIUATeTsl ALy
Tdo15glelu. Ysqyayrlinug, nadydeanssulnin anedmnssumans ining1qeaiuasuns?
Tsmioansng Tassuiitiauenismuauusustnuaierisliaslagldoniglu Taseuideis
auszasdiiovinsAnwinazldaulusunsy ARDUINO Tunnsaraueud lagarunsniy

6 1 (3

wserelsane FaldvinnisussRvgiveudfianunsamuauiiuesetiglianelaeinisasiaiumg

3 9

[
1 ¢ v Y 1

NlddmsuauaunisipfaunvesiusuAnouilansAszeerinaesingaledansilelia oy
U eay v wvo v ' s PN v v I3
HaansNlaannsnginlassulaneaaunisaIuaNiusudriuinsetgliatelagldensaly
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1. TAaTUsunsUNISTI U avig
#include <AuthClient.n>
#include <MicroGear.h>
#include <ESP8266WiFi.n>
#include "DHT.h"

const char* ssid = "iPhone"; (%a Wifi)

const char* password = "12345678910"; (5% Wifi)

#define RELAY D4

#define LEDPin D8

#define APPID "SWUSmartGarden"
#define GEARKEY  "XX3000G00XOOXKKKXXX"
#define GEARSECRET  "XX000O00ORIIOKKXIKXKK"
#define ALIAS "NodeMCU"

#define SCOPE

#define FEEDID "newfeed"

#define DHTPIN D2

#define DHTTYPE DHT22

#define SensorMoist A0

#define red D7

#define yellow D6

#define green D5

int varMoist;

int moist;

DHT dht(DHTPIN, DHTTYPE);
WiFiClient client;
AuthClient *authclient;
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MicroGear microgear(client);

void onConnected(char *attribute, uint8_t* msg, unsigned int msglen) {
Serial.printin("Connected to NETPIE...");

microgear.setAlias(ALIAS);

void onMsghandler(char *topic, uint8 t* msg, unsigned int msglen) {
Serial.print("Incoming message --> "),
Serial.print(topic);
Serial.print(" : ")
char strState[msglen];
for (int i = 0; i < msglen; i++) {
strStateli] = (char)msglil;
Serial.print((char)msgl[il);
}
Serial.print(n();

String stateStr = String(strState).substring(0, msglen);
if (stateStr == "ON") {
digitalWrite(D4, LOW);
microgear.chat("Sensor/LED", "ON");
}
else if (stateStr == "OFF") {
digitalWrite(D4, HIGH);
microgear.chat("Sensor/LED", "OFF");
}

void setup() {
digitalWrite(D4, HIGH);
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Serial.begin(115200);
Serial.printin("Starting...");
pinMode(SensorMoist, INPUT);
pinMode(RELAY, OUTPUT),
pinMode(LEDPin, OUTPUT);
pinMode(red, OUTPUT);
pinMode(yellow, OUTPUT);
pinMode(green, OUTPUT);

microgear.on(MESSAGE, onMsghandler);
microgear.on(CONNECTED, onConnected);

if (WiFi.begin(ssid, password)) {
while (WiFi.status() = WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.printin("WiFi connected");
Serial.println("IP address: ");
Serial.printin(WiFi.locallP();

microgear.resetToken();

microgear.init(GEARKEY, GEARSECRET, SCOPE);

microgear.connect(APPID);

}
void loop() {
if (microgear.connected()) {
microgear.loop();
Serial.printin("connect...");

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

varMoist = analogRead(SensorMoist);

moist = 1023-varMoist;

if (varMoist >= 900) {
digitalWrite(D7, HIGH);
digitalWrite(Dd, LOW);
microgear.chat("Sensor/LED", "ON");
microgear.chat("Sensor/red", "ON");
microgear.chat("Sensor/yellow", "OFF");
microgear.chat("Sensor/green”, "OFF");

}

else if (varMoist >= 500 && varMoist < 900) {
digitalWrite(D6, HIGH);
microgear.chat("Sensor/red", "OFF");
microgear.chat("Sensor/yellow", "ON");
microgear.chat("Sensor/green”, "OFF");

}

else if (varMoist < 500) {
digitalWrite(D5, HIGH);
digitalWrite(D4, HIGH);
microgear.chat("Sensor/LED", "OFF");
microgear.chat("Sensor/red", "OFF");
microgear.chat("Sensor/yellow", "OFF");
microgear.chat("Sensor/green”, "ON");

}

String Data = "{(\"humidity\":"; Data += h; Data += "\"temperature\":"; Data += t;

Data += "\"moisture\":"; Data += varMoist; Data += "}";
microgear.chat("Sensor/Temperature",dht.readTemperature()); // 49991004
server
microgear.chat("Sensor/Humidity",dht.readHumidity());

microgear.chat("Sensor/Moist",varMoist);
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microgear.writeFeed("newfeed",Data,"7f9xZmFURONNgsahniZPaytiQ6z7ITLQ");
digitalWrite(D8, HIGH);
delay(500);
}
else {
Serial.printin("connection lost, reconnect...");
digitalWrite(D8, LOW);
microgear.connect(APPID);
}
delay(100);
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2.115t3aura NodeMCU fiu NETPIE 618 ESP8266

WLIU NETPIE.io wanadasau13naes NETPIE dsa1niisiadasisousos 19sn login

Wit application

v
. HOME ~ PARTNERS + DEVELOPERS - BLOG SIGN UP FREE

CONNECT EVERYTHING

A SOCIAL PLATFORM FOR THINGS TO INTERACT

GET STARTED NOW

O wATCcH THE VIDEGQ

~ PARTNERS - DEVELOPERS ~ RESOURCES ‘ v LOG OUT

Home » Applications
3 Credits available : 74 / 100

L 9

MAPPLICATIONS ® THINGS

APPLICATION

SWUSmartGarden

5U#1 2.2 Application fa Application ID Prasaly
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SWUSmartGarden

CREATE CANCEL

PARTNERS - DEVELOPERS - BLOG RESOURCES - ‘ - LOG OUT

Home » Application » SWUSmartGarden
(2] Credits available : 74 / 100

APPLICATION (APPID)

Il SWUSmartGarden

DELETE

1

@ APPLICATION KEY

O Device Key, O+ Session Key

APPLICATION KEY

v ov NodeMCU [online:1] o
£ CARDA3AHUZOgp8mU O e
£ DUTKt2kueS6viMn4 (O]

£ FzMq09kfYV02ZXVb (l) (<}

JUN 2.4 Tuduneusalulmsvinisashe Application Key wag Application Secret Feviaapaanl

9% unique Ligiulas Tnglunisaddlving + 7 Application Key asfintisingusing
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Name your application key, e.g., “my kitchen lamp

— select type —

CREATE CANCEL

gﬂﬁ 2.5 Tueusniede gunsal #350 gear %38 ALIAS YewinunABIaaNUsenNUee Key Fadlaos
UseLan
e Device Key L8u key filsifi3ununeng Tiuoglsils
o Session Key 1Tu key 7il3l4dwsu htmi5 Ty Tunisldau
o 115 key Tuldidonmunnnudeinisvensildiasaiu sdrdlusiegmuaziden

Device Key

LOG OUT

O Device Key, @+ Session Key

APPLICATION KEY
v ©v NodeMCU [online:1] (]
2 CANDA3AHUZ0gpSmU O e
& DUTKZkueS6viMna O e
@ FzMqO9KFYVO2ZXVD O e
© jBOgWIQBS01UofGg O e
2 NodeMCU O e
{1 test (D °
£} test e
I} test (D °
@ x6DXin29Ss0A2Del O e

[V ] (%
Y I

Uil 2.6 AsTie ALIAS 31 NodeMCU fismdniifilazusing Key uae Secret g

CaN
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NodeMCU

Key

¢
XXXXXXXX

Secret

REST API auth

RENAME CANGEL

U 2.7 Feavhaquandilildidonsio Things sisqueasiu NETPIE.o Cloud Service Tuguuuu

289M3 Authentication Fsamsemafagdinudu unique Nazliglas

%’auﬂa&hmﬁq App ID, App Key uaz App Secret uiluilamelilaslaeiiinuniie
Anuaendglutoya inswonaiguszasdsredluldla
Felushedramouiavilensneg el

e App ID = NETPIEBasic

e App Key = jlloBeurGfr6ddH

e App Secret = ggXdMEOTMSKrzx3jRx(2EELls

e Alias = NetpieAlias1

a

fshmdqu%gﬂﬁnmLi%‘“uauiﬁm@ms]ﬁﬂu‘r}'lq ESP8266, HTML5 %38 Mobile Application
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3. WUsunsuArduino IDE AU NETPIE

neuiis1agld NETPIE.io 1513ududesinil Library wee Microgear @1%15U Arduino niau

91n https://github.com/netpieio LaIdon microgear-esp8266-arduino

‘ IOT Platform as a Service
Thailand https://netpie.io support@netpieio

Repositories People 3

Filters =

microgear-esp8266-arduino Co+ K11 P11
NETPIE client library for ESP8266

Updated 4 days ago

netpieio.github.io *1 o

Updated 15 days ago

netpie-freeboard JavaScript % 6 |7 576

¥ forked from Freeboard/freeboard
Dashboard for NETPIE based on Freeboard.io

Updated 18 days ago

sUfl 3.1 ndsanadnidluliiden Clone or download siesne Download ZIP
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netpieio / microgear-esp8266-arduino OWatch 4 kSt 11 Yrork 1
¢ Code ssues 1 Pull requests 0 Pulse Graphs
NETPIE client library for ESP8266 https://netpie.io
(D) 66 commits 17 2 branches © 1 releases i 2 contributors
Branch: master v | | New pull request Find file
H chavee committed on GitHub Update library.properties Clone with HTTPS & Use 55H

[ examples

E) -aitignore

B AuthClient.cpp
B AuthClienth
[E) MQTTClienth
) MicroGear.cpp
E) MicroGearh
E) PubSubClient.cpp
E) PubSubClienth
E) README.md
E) README.th.md
E) SHAT.cpp

B SHATh

E) debug.h

) library.properties

clean up example code
update sample files
verify and update certificate fingerprint

add SecureConnect sample

| Use Git or checkout with SVN using the web URL.

https://github.com/netpieio/microgear-esps @.

Open in Desktop

add connection state checking function, auto reset token if token is ...

fix function publish(char® String)

overload publish and chat functions

add connection state checking function, auto reset token if token is ...

Add #ifdefine to override default PubSubClient value.
clean up example code

clean up example code

initial commit

initial commit

initial commit

Update library.properties

Download ZIP

a moenth ago
7 months ago
28 days ago
28 days ago
7 months ago
24 days ago
5 days ago

5 days ago

a year ago

a year ago

a year ago

4 days ago

gﬂﬁ 3.2 Pntlisuanlig microgear-esp8266-arduino-master TUlAlusiums libraries w94
1Us1n3u Arduino IDE C:\Users\OS\Documents\Arduino\libraries

o UAINAARY microgear library l@3Ua7 15111809 TaNsRD ESP8266 iU NETPIE.io

o %5195 FTDI Weusieiufu USB way ESP8266 udida Arduino IDE

o ntlidn Files > Examples > ESP8266 Microgear > Basic

o lAndlwiTuinfslAnd1uiunnassne NETPIE.io Trsldasnge
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#include <ESPEZ266WiFi.h>
#include <MicroGear.h>

const char* ssid = <WIFI_S55ID>;
conat char* password = <WIFI_EKEY>;

#define APPID <BAPPID>
#define KEY <APPEEY>
#define SECRET <AFPFSECRET:>
gdefine RLIAS Teapif2ee”

WiFiClient client;

int timer = 0;
MicroGear microgear({client);

/* If a new message arriwves, do this */

wold onMsghandler(char *topic, uintd_t* msg, unsigned int msglen) |
Serial.print{"Incoming message —--> ")!
msg[msglen] = '""0';
Serial.println((char *)msg);

t

3UM 3.3 vinsladeyasiieg

1) 1648 Wi-Fi (SSID)
(oe)

File Edit Sketch Tools Help

Basic § 2) 14 password 183 Wi-Fi

3

#include <ESPE266WiFi.h>
#include <MicroGear.h>

3) 14 AppID #ig31431n NETPIE

const char* ssid = "WIFI_SSID":
const char* paasword = "WIFI_KEY";

: < 2
#define APPID "NETPIEBasic™ 4) 14 KEY 91991990 NETPIE
#define KEY "j1IoBeurGEréddH™
#define SECRET “ggXdMEoTMSKrzsx3jRx12EEIs"

#define ALIAS "NerpieAliasl™

WiFiClient client; 5) 1@‘ SECRET ‘ﬁﬂ%‘ﬂﬂ@’m NETP'E

int timer = 0;
MicroGear microgear({client);

6) 14 ALIAS #is519a7n NETPIE

U 3.4 9nifulifisnnn verify iensanugniesasidn
e 91ndunn upload ilednidaluda ESP8266iarsdninaniada 1¥da Serial
Monitor U84 ESP8266
o nsdllidniaitu ESP8266 1T reset ftesdmlusii 01991Ana1n port Aldogls

ansaeusiaiiulavieldesineg ligndes
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