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Abstract

The research aimed to development of internet of things to control the
nursery system automatic. Data storage in nursery and to study the effectiveness of
control the system nursery automatic. Control the system nursery automatic work by
relying on information from the environment with temperature and humidity module
and light intensity module. Sent data to the microcontroller to control the behavior
of the humidity control system, replacement light system and watering is automated
time. Moreover, it can also show a data storage environment, and the operating
status of the system and control of the system via the application on Smartphone.
Experiment to find the performance of the system. Experimental control over
applications and experimental seed by an automatic system to view display, and
storage of information on application. To compare the germination of seeds from a
plant system nursery automatic and outside nursery.

The research results of the development of internet of things to the nursery
system control. Experiments to control the operation of the system through the
application, found that can control the operation of the watering system, fogger,
humidifying fan and can turn on the lights to replace the lighting in the nursery. To
display data on an application can display data storage environment in the nursery
and can show the operating status of the device in the systems correctly. From the

collection results in automatic operation humidity control systems, watering systems,



(m)

and the replacement light system can work precisely meets defined criteria. And the
results of the comparison during seeding in an automatic nursery and outside the
nursery, found that the germination rate of seeds cultivated in the nursery is more

than cultivation outside the nursery.

Keywords : Microcontroller, Internet of Things, Nursery
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2.2 lulasmeulnsataas

2.2.1 lulasmoulnsaass Arduino

[

Arduino (21981U w30 o1neli) LWuueialulasaeulnsaiaeinszna AVR #ign

Y a

wawndunuulemiugesy (Open Source) BefnaniUainedayaniansauas (Hardware)uay

&

OIS (Software) vainlulasnaulnsaiass Arduino gnesniuuduan Lialldnuladey

(%
v v = ]

aeduamnzdmiungisududnwinis@lsulusunsuleny Faldau aunsadaulas
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WaudegonasalIs (Hardware) Wazganduas (Software) 19dneae Arduino uuiltganu
wWudgatululasaeulnsaiaeinszgaduy Welddmiuauaugunsallaifinlay nsidou
LUIUNTUAIVANNITNNUMINABINT Fag1en15UTeendld Arduino Tudinusedn Tu 1wy
muaum o/ Anlfludwusalu, 2esiamenmnd, aruaunisseindulsisnlulii auey
mMan/AaUszgnlusiaunuiniosinimeenmdsn visamuauauazianig ns
myuvossewmed iudu yautesvesalulasroulnsaans Arduino fil (381 A3y -
2018)

'
U 4 o e

1. fgduuumdaitugu lddudou wanzdmiuiBuduldau wasdiesonis
Wy TUsHnTu

2. msldaudunuulemugesa (Open Source) @unsathussialusevenldanu
16 vaneAu

3. @nsaNaulUsUNSNUNSEUUUURNIS#19 9 Lekwu Windows, Mac OS X
%39 Linux

4. vesalulaspoulnsaiass Arduino fsianlaiung

2.2.2 uain NodeMCU ESP88266

ESP8266 1uTeiFunvesTnluadluga ESP8266 dvsufnsedeansuuanigiu
WiFi vhaudiusadulni 3.0-3.6v vanldnszualaemds 80mA 5035Ufd deep sleep
lumsusendanasau Tdnseuatdosndt 10 lulaswend a1unsa wake up ndvandstoyald
wantiesnndn 2 faddund meluil Low power MCU 32bit vilwdeulusunsudsauls 3
1995 analog digital converter yMlwg1d15a81UAN analog AR uazLden 10bit 1191U
¢fgamgd -40 89 125 ssmwaidoa iethaw ESP8266 wmAmdulugaviatsiuazdusiy
P8 ESP866 waimuees 1w ESP-01 , ESP-03 , ESP-07 , ESP-12E

ESP8266 Anmanu WI-FI wuu Serial - anunsadsulusunsuasiuludv Ingly
Arduino IDE 1¢f vilsinisideulusunsunaslidanduidosiie adredunisld Arduino wiveu

¥

Tannsafndegunsaldu o wulwes a9 wuudalad Arduino Milfiugiu Arduino LU
A lauagldaulasiags
Tuga ESP8266 Sinaneiu uazilsulmiimuioonunides q lnslassaiiauwazyni
THufazidnwaradaiufe
~ GPI00 Wurrdmduidenluun Tnadledatu GND sz lnualusunsy e
foanshinauUndnlifesse

- GPIO15 Wuniidesseas GND ielilugarinau
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CH_PD 38 EN iuwiitdossall VCC iite pull up &nyayad Tlugarinenuy
Tugaunsgulaifion Reset sl ifledosnissiom TWisiown CH_PD fu GND
Reset siafiull VCC e pull up deyias TnewdledosnisTian Triseduly
GND

veC Wurdmduinglnides 19lides 3.0-3.6v

GND siafiuln oV

GPIO Luv1Admea INPUT/OUTPUT vhstudilal 3.3v

ADC Juw1 Analog INPUT $uuseAugedn 1V muagiden 10bit vise 1024

A1

Lo e9n15 s ulUs LA TULNEILDINIUNNET wadsaliasunndvlise A

anansolusunsu ESP8266 lmngu Tuga ESP8266 ufiflen 1 ESP-01 , ESP-03 , ESP-07

ESP-12F wananiidaiuesa ESP8266 715211495 USB TTL whluvinlslusunsuiu Arduino

Tad183uiu NodeMCU , Wemos D1, Wemos mini

2.2.2.1 ESP8266 ESP-01

ESP8266 ESP-01 \lujunilvdessnuidiauen Jsauisaseiuuesa

NAaadladne f91 GPIO 4 91 Aa GPIOO , GPIO1, GPIO2 , GPIO3

ESP-01

B PovER
B

COMTROL

-

Wl 5F. FUBCTION S|

I 716 vEnER

-JLm

=LY
L LLTRRL:
(GHUIES

S — 2 EO nomen =05t

onxn FEEN DT
s s GBI 3 R vt
Ifil :r:'urhn-:
1 Datth
[FowER| ) — el |

COMM., IHTERFACE

Uil 2-4 ESP8266 ESP-01
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2.2.2.2 ESP8266 ESP-03
ESP8266 ESP-03 avadnefiu ESP-01 & package nsmevnlunuuiwes
wlawnd Tasagien GPIO wndu vilsdsnugunsalléuinndn ESP8266 ESP-01 las
ESP8266-13 fuiavun 14 v1 anenmiawvuanlilud wardsanunsaseasendiuie

WinA1aInssuds lanan 14

ESP-03

VCC (3.3V) - ANTENA
GPI014/SCLK CH_PD*
GPIO12/MISO - GPIO16
GPIO13/MOSI RX/GPIO3
GPIO15**/55S TX/GPIO1

GPIO2/TX1 NC
GPIOO/FLASH GND

* Conectar em VCC
** Conectar em GND

Uil 2-5 ESP8266 ESP-03

2.2.2.3 ESP8266 ESP-07

ESP8266 ESP-07 wiuuruwanaseudn ESPs266 Tiiletlostudymio

SUMIU e misne 16 91 lagdivn GPIO Tsnleanu 11 v uazwn Analog Read 8n 1 91

=l
7

JUN 2-6 ESP8266 ESP-07
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2.2.2.4 ESP8266 ESP-12E
ESP8266 ESP-12F #nsdmviuazsildaruiuuiediusu ESP-07 lag
Wasuiamemmniduuuuiiuissagly PCB wazifiundn 6 91 fs SCLK MOSI MISO
dmiuiesofuiuigesdu  Tslarea SPI Fequilfldsunnudemduesnann awdansse

gonluuasn ESP8266-12 U4 ¢

ESP-12E

RST 120 G2z TADO

ADC 220 ;21 RXDO

EN 320 20 GPIOS
GPIO16 4001l pep 45 gorigs ||12519 GPIO4
GPIO14 50 18 GPIOO
GRIO1Z2 6.0 2L17 GRIOZ
GRID13 720 16 GPIO1S

L~d =] [=] L] L

8 10 11 12 13 14

nEdﬁ.“ o

o o

°3§§§E
3

Ul 2-7 ESP8266 ESP-12E

2.2.2.5 ESP8266 NodeMCU V2
NodeMCU V2 1{lu ESP8266-12E sauffu USB TTL 4@ CP2102 uax
vgpvliannsnsonaaodldietu S0y reset wag flash dwiuldlusunsu tneld Arduino

IDE wselusunsudu 9 laeg1sazain
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G116 UBEN ) WARE )

E‘Uﬁ 2-8 ESP8266 NodeMCU V2

2.2.2.6 ESP8266 NodeMCU V3
NodeMCU V3 Wuuasanirdtanu NodeMCU V2 @nafiu@s NodeMCU
V3 9giluinninendt waglddn UsB TTL Fu CH340 @snisdevildauuariaalusunss

A U
L‘WN@‘Nﬂu‘VqIﬂUﬁ%ﬂ'ﬁ

Uil 2-9 ESP8266 NodeMCU V3
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2.2.2.7 WeMos D1
Ua3n WeMos D1aanwuuliimaiauasa Arduino Uno 14 ESP8266-12E

usamdn 3 cH340 Wunia USB TTL sesdulnl 9-12V fides Adapter , sea5uUlyl 5V fidos

micro usb wag 3.3V 7o VIN

T i

el“lo5-

ol
£ o !EH!!E!!

Ll ]
¥ 3
3
- 1

5Ufil 2-10 WeMos D1

2.2.2.8 WeMos D1 Mini
WeMos D1 Mini kaauasn Wemos D1 Toilvuiatdnas Iagnisuendiu

usb ttl uag ESP8266-12E Uaffe nalldauassaunsnnonanizaiu ESP8266-12€ Tuld

o favilidszndalnldidniios Wity cloud Mini NodeMCU Uainiisluunnidn weonaau
19 ady 9 AU WeMos D1 Mini lngld ESP8266-12F 1msdl LDR , @3n Waz LED RGB #ioun
Tiluvesa lazmnlumsrennass defvasiuiifegruoonuuuslfinwashiuuese

ULUIVBI ESP-07 , ESP-08 , ESP-12 vinlvianansaniluldlusunsudiu ESP jusananlene
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d

[ .
Qjm
u_ -
ass
asm
Ope
L et
Lo

sUl 2-11 WeMos D1 Mini

2.2.3 nsWgulusunsyd ESP8266 Arduino IDE

dmfunnsnersasues ESPe266  Litelduulusunsudie Aduino  Weulan
witoutunniu Tnsusazquasdolaiviiiu faiudwondiaudivun GPIO Trgndaslums
FuAldliudr madoulusunsudnlvanlanasuoin ESP8266  LAoUYNTU AKIUNIs
Serial 1 rx,tx Ingfl#luga USB TTL Fssadeiailunmssdensasiitesninanlan Snvisluga
ESP8266  wmane 9 Juiinssenilifunvuwesmannd sivlildazainfunisdenaasiuy
UsANARDY

fetudaiinissan Tuga USB TTL  wazsionsasvense ESPe266  Liiuw
sTEEIwUn 2.50mm eansaideuasuesannassldned nareilu vedn ESP8266 e
wilsluveiniifloalinufe NodeMCU Tuga ESP8266 ESP-12E (ESP8266 Learning : 2560)
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23  maideulsasnis

wialulad Internet of Things (IoT) wienaidexlesassnds Wuweluladifiowau
Uszinalugnisidu Thailand Industry 4.0 wialuladdnu loT Aetdudiunildunisdaedy
AAgRamMNTILTvzeAenmadensonsdomtazinuiniussninueiesdnsuyuduas
foya weifindruralunisdadulaiisiniuaziinugniosududigesiuisnisily
Uszgnaldludusineg SsneliAnuinnssuuazuinislig Snuinnsendegaduduiees
aelulsmeunaiinsiadunsiedoulmvetae Wegtieinsiadeulmviediioduazds
Fyanaludyaansmsmsunmduiowsunanidudugedanglutunmadunisiedeuln
vesf{ofe wardsdygraludadandelaaindlnnmsiosing Aflauniolifauogifusiu
gunsal FaduimhaulelunisBouiuasimuuinnssuiionsvaussmaluladfingn @ude

AU : 2562)

2.4 #UMEIUANA

au15neauldng (Smart object) fasluesiusznoudidgues loT aunsnesuldndgnly
dieiSoudfeseutnuaznevauesdsiiiAntuldesnagndadu 1oT Sesailudsmnuanusaly
msdeans s Network Tassadnsfiugiuves axndvosundndanunsavinisuenléidu 4 d
Usznausng

2.4.1 \duwes(sensor) uay uanylewas (Actuator)

andvesulindliidues ile3uinisiasullasesdunden lnaduwesay

gnldifions29¥n Tuvaiedl Actuator asnouauowiedsiiiniy

2.4.1.1 Wuweosnuneigunsaliieldnsaiuaniiznneg deunvzgnulasliey

Y

aa o

lugUvendvia Jagduiiieaninainuniviinues Micro Electro Mechanical System (MEMS)
bianunsandndugeiniivuiadnuarsiaignasieldivienniinduegiaunsvany

fegrudugesifeuld wudugesTngnmngiinnuiu
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2.4.1.2 uanyiawmasviminiunanlaaniduires uaznovausinueulyi
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2.4.2 wiheUssuiana
1 a v d' d' o [~ 1 % 1 1
gUszalana IrtNtun1suseuananadu wunsudunialunisaanny

Jayaludamuiedald mieuszunana 4 lnevly JenltlulasaoulnsaaasAAnasanusi

Y

wialvigunsalanunsaldaulaluaineiuiuunniy

2.4.3 @rusudidyeunduing

]

drusudadyaanauing vimthilunissudadeyaseninsgunsalivevilviin

=

mMadenseszningUnsallngdomninisdeasiinruiingildsuoynnliun 868 MHz 915
MHz w30 2.4 GHz Tneesanud 2.4 GHz Wudrsanuiiifesldunniiaeluvaed
2.4.4 UWASINGIUY
Tnethly aunsnesudnduseneudediusmeg idesendundanuiioUssuiana
wardoasund ausneeuidnderinnuuuanefiindsnudtagunislduunneiauine
2 KouvdauundiBeudaiu aundnesudndsndudedimsldndinuegraumnzansului

msiglnunaduitoannisldndenuas (Tude aada : 2562)

2.5  msugniveiinludisudreusasainviasn LED

LED ga1121n Light Emitting Diode #3e laloatUasias waon LED ThA1A11LaI90
Indunnivasavgestsalwud wazrasnvaadn IeUszudandsnuuinnii Weelday
wéilmideutios eUsevdandanuluenansld forgnisldnuu SanuvasadeluiFes
a1susen 9@ uazn1sngnSuveiaen dvaskadsineiu Tinadeiy Aulidnsinsaandu ua

gagafinnueMAduang @udntiunum : 2561)
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