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ABSTRACT

This study investigates the development of an intelligent artificial lighting
greenhouse designed for low-light environments to support precision agriculture
through the application of 10T technology. The primary objectives of this research are
to design an intelligent artificial lighting system that mitigates the limitations of low-
lisht conditions, enhances plant growth, and serves as a prototype for urban indoor
farming and precision agriculture applications. The findings of this study demonstrate
that the system effectively controls the activation and deactivation of artificial
lishting. Additionally, the system enables real-time monitoring of environmental
conditions, including humidity, air temperature, and light intensity within the
greenhouse. This capability allows users to track and analyze environmental
fluctuations, providing valuable insights into the daily light exposure patterns of
cultivated plants. Moreover, the system records light exposure durations and
intensity throughout the day, facilitating informed decision-making regarding artificial
lishting activation to ensure optimal plant growth. Importantly, the collected data
serves as a foundational resource for further optimization and yield improvement in
precision agriculture. The system’s performance was evaluated based on its ability to
control the lighting system and the accuracy of its environmental data
measurements. The assessment results indicate that the system achieved a 100%
success rate in remotely activating and deactivating the four lighting circuits (each
tested 10 times) via the Blynk mobile application. In terms of measurement accuracy,
the system exhibited an average error of -4.16 for humidity readings, with a standard
deviation of 1.94. The air humidity measurement error was recorded at an average of
0.09%, with a standard deviation of 0.74. Additionally, the average error for air
temperature readings was 0.67, with a standard deviation of 0.41. These results
highligsht the system’s effectiveness in real-time environmental monitoring and
precise lighting control, reinforcing its potential as a viable solution for enhancing
crop productivity in precision agriculture.

Keywords: Smart Artificial Lighting Greenhouses, Low Light Areas, Precision Agriculture
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a o W 4
1.5 UIUAIANNLRNIEL
1.5.1 3walngl (Real time)
D s3UUURURNISNIAI93Y NIBN1IRaUAUDWIUT IneanvusdIAyidn

v q

Y99355UUU UAN51Ia19599zAvInauaulagiufisonssuIuni1sIalazdbulidgin
N3FUAUNTILABINS
1.5.2 @u15nlnu (Smartphone)

Ao Insdwviiadounifidanuaunsafisfumileaninsdwiiadeudiiluds
Wisuiailoudureufiumedwnmaunsadensermansandnvednsdwidofio i1ty
Tusunsuvszgndlulnsdwd dldannsofndelusunsuaiudmiuifivenuansnsovasinadng
fies TnegUuuutuiuagifuvesnefmyinarssuuUoan

1.5.3 wannaptuuas (Blynk application)

wineda wendiaduiildoonuwuuuliaiuisaiiaiuuy Smartphone 73

widgets #i199) dmSunisuanmanaznisaIvAtaUnsalLuusealngdle
1.5.4 lolad (Internet of Things: loT)

e daing q Aegseusnfiduumnmnefiaunsnideudefudumesidn

ieusudeyaiudsdu 9 Tuszuuld
1.5.5 syuvauainaisfl (Embedded system)

minefe szuuUseinana Mldlulasinswamesilalilugunsal ta3esldli
waziadoududidnnsoindsineg Weliuamaain armanunsoliiugunsalivaturiy
gondlwinanTzuulstnanaiieiesneuime iy

1.6 Usglevivesnuldy

1.6.1 Ifsruvuazuumslunisainslsafounasssingsraiovdmiviufiuasion
ilasossunsinumsusiug

1.6.2 lpannansynukagtasuaiansasyivlavesivimnizlgn

1.6.3 Idia3esdunuuuasszAngdmiunsugniivlusimsdmivyuvuiiioas

TRISUATITLNYATHUUEN


https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%97%E0%B8%A3%E0%B8%A8%E0%B8%B1%E0%B8%9E%E0%B8%97%E0%B9%8C%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%99%E0%B8%97%E0%B8%B5%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B8%9E%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%9A%E0%B8%B1%E0%B8%95%E0%B8%B4%E0%B8%81%E0%B8%B2%E0%B8%A3
https://th.wikipedia.org/w/index.php?title=%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A1%E0%B8%A7%E0%B8%A5%E0%B8%9C%E0%B8%A5&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B8%9E%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
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YNNIV

re))

Tunsfnw3deiilayatulunisfinulsaseunaslssivgdrasosdmiunuiuaios

=~ (% ! o d’lj Q’lj v A a ¥
Wesesiunisinuasudud laaialuuniagsysenovluse Weonmgudniemiussuy
nsnuaswiuguwasinalulagnisinuasyalyi ssuuwaslseivyg ssuuleled wenndaduuy
84 (Blynk Application) wazesuadeineiveslusuidey

2.1 wneasusiuduazmalulagnisinensgalna

\NEATLUUEN (Precision Agriculture) Li‘]uLLmﬁ@ﬁWmﬂiuiaﬁﬁﬂzugaﬁﬂm%’mﬂﬁ
nMsinwasliiusEansamgean annislivinernsiiuanudndu uagiiinnandnlildnm
Whnne Tnemaluladndnildlunuaswiudrsznouse szuunisaeudeyaszetina
(Remote Sensing), nalulad loT, Ugyayuseding (A), Msiasizndeyavuialng (Big
Data) WAz UUdnlula

2.1.1 29AUTENIUYDANYATUIIUE

1) mMaiusIuTindoya
nsifuteyaifuiiladidgyvosnunsududl Faaunsavinlivaneis

FAI9ENaLTY

oA uliaudu (Drone) Ifluntsdrsafiufinizugniiodkidinse
qUNINNY

Aiuwes oT amataiadedig 1 wWu arudulufy UNYH Lagsyau
41591913

_andenadion Grelunsiinsgdanmiuiinanimansuazfivnaly
FLAUNNNA

A3099NI99RTEY NszuunTIvIaNanGauuUSEalny
2) MFIATIEALaENTUTEINARATDYA
] A & Y ° a & [ A
Joyadiusiusiulagniiuniiasieilaely Big Data uag Al Lilasey
wsliuramandn ne1nsallsaiy warfvuaLNUNTIANSNUSEANEAMIINTIgN
3) SYUUAIUANUATUIMITIANIS
Payaniiunsiinsenazgnldlunisdndulaiieauaussuuinynsnssy

Lu:
syuulvhingaases (Smart Irigation) Pasannsldiuasifiunanas
La3eadnsnasnlull® (Autonomous Machinery) Wy saunsnimesonluia
waglasumiude

VugumNUemanan Nanunsavinauldedediusz@vsnm



2.1.2 wialulagdrAgylununsuaiugn
1) Internet of Things (IoT)
loT Wonseiiulwasuazgunsaiine  ilelianansasudoyalduuuEealn
iy uwesTanutiy, gamgl, A1 pH vesiu uaranusomUAHTULaUNELATY
2) YyyUsehing (A) wazuuwduasuils (Machine Learning)
Al Qﬂi%L‘WIEJSJLﬂi’]zﬁ%@%ﬁ%ﬂmﬁi‘wqjLLﬁzﬁiﬂiﬁLﬂwﬁliﬂiﬂ’lwﬁa AIANITA
HAKER, IATILRGVAINIY LazUIMITIANIINITNenslang 1w
3) s¥UvinieaLazlasy
-GPS thetihmaaieadnsnsinunsliviiuseaiue
Tnsu Wdenmnsemeafionsiadeugunnvesiisnanagldluniswude
ERIgt RGN
4) Big Data WagszuuAaIIn
fogansinumsgninivlussuuaand Weteliinunsnsanusa Ansei
wnlt, AANISalanINe NN Wav UL SHARLARTY
2.1.3 Uszlovuaanensuaiugn
1) anduvunskas lagldnineinsegediusednsnm
2) \iaHanEn uazUSUUTInMNNYDIAUAINYAS
3) annansENUAeAIndeL annsliouazansiadl
0) Uimsdamsviuldietu dessuudiluifuasdoyadedn
2.1.4 fag19n15 Uz
1) madansindaeierluundneside
nwasnslussundnlefideld 10T wae Al lussuuradsemuiieannslihuasfiunandnes
BjuLaTdaNaUn
2) siususiAunalsudgu
Uismdguuiann vusudiuieanseiueds fansoasduanuanvessaldivasifiuiien
Tnglivianenands
3) spUviATeAuwuuEeandluiusesiaug
nuasnsld Wuweiaseiau Wedvuavsinaulefimngasdmiuutasiud annisld
ansiadiAuaudndy
nwaswiusndunumaddnlunsfinseaniamnnsineasadelvl Tngld
wieluladtugs 1 oT, Al Big Data warsruusnlusih Wiievaelfinumsnsanunsonaneims
Iegnaiiusz@nBain anduyu uazannanssnusodanden ddduounan wnliweunwyns
wiugazslugnsiaumaluladiidudousiniu dWonsulandeudesnisduoimsves
Tenfifiutusgnsoiios
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2.2 waluladuasUszavgdiniunisugniy
nslduasdszivglunisgnituifumaluladffimsiwuiegrsderdedutisa
NETTUANILA deanuivTmdiiuasainuaginenmansie nslduasssivg
annsatslifindulnldfitu Wiunondn uasU U RmAMIaWEN T TN 1IN YA
Tngangluanimwindeuilianusolduassssunaldegiafui wu lsadeunaznniy
It
2.2.1 wénnsiuguvasuasifinarafio
wandudadedfaiifnalnenssienszurunsduaszivaswasiio Avldady
waslugasanuemeduiuandsfuiiienssduninivlauaginuilasiaiiig 9 lned
psAUsEnaUdRylALA
1) AN TIAAUTEILAS - TvnevauasonaslursTiuanstety Téun
uaedinidu (800-500 wilwans) Hrelunmsisyiiviaveslunasdu
WEIEUAT (600-700 WILLLUAT) NTEAUNITOBNABNLAZNITAAATISTLE
“uasdiden (500-600 wiluwing) Tnatiosdigaseiy wivaelrnszarouadly
Hedhudnvesiivliniy
2) Aradureias - anudukasivauiinalasnsaiensdaaeiiag

a

HaZENIINTLAIYLAUTATOINTY
3) seg1a1N15WLas (Photoperiodic) - fivunwiindeanisgiaatiinmue
yoslasazauiaifionseduniseanmoniaznnaiydule
2.2.2 Uszianuasunasnliauasusshvg
1) eonlwiFoeuas (Fluorescent Lamp)
vasnvigessawudiduuvasiidauaidenldluein fsagnuazamnsa
T uRivfideanisuasseiudmaiunans egnslsfniu fdesrdnduuseansnmuasnisws
NENIUAIUTOU
2) vaonloUsenAuiugs (High-Pressure Sodium Lamp, HPS)
T HPS Wiuaslugrvdunafundn Jefluslevideniseenneniarnisadng
NawAniY uilideidefolrnnusouguasiiongnsldauidia
3) viaenbil LED (Light Emitting Diodes)
wealulad LED Wuudnnssuddalugag 20 Uik fesananunsaden
arugnaduldegiauug annslindanu uasiorgnisldnuenium venand LED &
annsaseuasTivzantuivusassialdosadangu
Inedamvastn LED dwsunisuanivy toun
UszdAnSaimmasnugs - LED lindsnudesnimasnliussiandundls
Laafidinan Mg
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—ansauSunssaneasunasle — IneaunsausSuwsanIue1InauYee LED
TNz auUwAaZ I UBINISHULAVDINDY

Iianuseusi - andynianuieuarauluszuuignivylusy vilvaiuay

-918M1519Ue1IUI - aen LED fengnisldaiueniuiuniivasal
Ussamdu vilfandunulunisudsuvaesinivesady
-ENUNTOAIUANANULTLLASLABE UL - TEUUAIUANLAS LED @310
UFUseAumnuduuaslanunufaIn1s ey
2.2.3 aunmuazdvesuaiitinanenisasyiiulnvesiiy
1) uasddu Blue Light: 400-500 wiluwins)
wasdhsuiiunumddsensdnasiuanuaznsimulaswadeiy Inaewzlussos i
néuagmaiauily Seddeiissyiuadituisfunsarauvesnaolsiiad uaznszdu
nadntnlu FlvinssuiunsduessianiniuogeiussAnaamunntu (Hemandez &
Kubota, 2016)
2) uasduns (Red Light: 600-700 WlWLLAS)
wasduAiinNdIAYRE1NINABNITNTEANNITORNABNEAZNITHATYLAUINTDIIIN Taenudn

>

[ a

nslfuasiunsiniuuasiiniulusndnfivnzandielifiedsnsnaiulngsiu uas
Wissyansnmnislindanuvesiin (Massa et al,, 2008)

3) WasdiLle) (Green Light: 500-600 WluLiAS)
whnuasdidenazgngandutiesninddu 4 lneaaslsiladlufiy wiAtiunuivlunmsiaiadula
Tnsannzlunaaezgluliivagdnsedunsdunsmeiuaduduluiifnndt (kim et al,
2004)

4) uasdunsa (Far-Red Light: 700-800 1lutums)
uasdunsusadiunumaAglunszuaunsinlaueswialuga (Photo morphogenesis) ay
Penszdunmstaivesddu dudutladeddylunsfauilaseaivivenga

5) uasoansibalowan (Ultraviolet Light: 280-400 W1luwins)
wasdansllolanvionsedunisndnansuszneuiiuednuazioulsluniu Ssflunurvlunis
Josfuunainadolsn Mudssiunmuamislasuinisvesiisursedn (Wargent &
Jordan, 2013)

2.2.4 msUszenaldinalulaguaslszhvgludagiu

1) lsu50udaaiey (Smart Greenhouse)

TsaFouasiolnailduas LED mugiussuuauaugumgiuaraudy el
flyanansaidulaldluanngiivazaunasnlsaiieusaaies (Smart Greenhouse) Wuszuy
msUgnituilimaluladiduwesuarszuudalusiilunismuauiladouinden 1wy gumgd
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ATy warkadliuszAns T LED (Juwiledrdyresdsudeusansor eswinanunse
auAuaUnauLadliingauiuivuiazs vinldogausiug
uATeTas Li et al. (2021) wudnldl LED AunsuazdiiGulusnsndud
winganamsIiiudnT M duaTsilaaznsazaualulamsalufivdnluldde 30%
owfleufuviaenvigesisaleus
uan9nil msldszuumuaudalugfsaniu IoT (ntemet of Things) Heli
annsaUFumnuitiveuas LED Wnunsiiulnvesiuuuizoall Ssagannislindsny
I lannte 40% musieaues Wang et al. (2020)
uITelag Jones et al. (2022) Faszydn N5y Al TiATIERTRYAIN
FugesnelulssSouaunsofiunandavesiivlimulads 25% lnsannislimineinsiuas
N30 WNIAY 15% V1T
2) Wrduuwuas (Vertical Farming)
yhsuunsalfuasuseiusidundnlunslimdsnuunie fadelianns
Ugniiluiiuiidriald Taswnmngludlesdnyifitufiinumsnssusiiin
3) nsUgnivwlueinie
NASA wagmingauideduoanald@nvinaluladuas LED iloldlunns
Ugnitrluennia Tnewfumsidenanusneduiivnzauieliivdulsluanzussliuais
1
walulaBuasUszAvglifauodnseiies daudnislivasarigestsaudly
ufls LED wagszuudaaioy gty waluladdlildldifoaielfivannsafulaldivingy
widstheifiunandn auauaunm wazUulRmzanfuanmundouiiunndneiu nng
Warunlusuranaztiulufinasld Al loT wazuasaweitiiefinusyansnimnisiavinvesie
foly

2.3 53UU loT waznsuszgndlduaunaiadu Blynk
2.3.1 uni
Internet of Things (IoT) Wumeluladfideusogunsaisineg Whiudumeiin
dielanunsndeasuazshausiudulfesnesnluifi 10T grinanldlumansgnanunssy daud
amansineas gaamingsy laudsssuusalutAnielutu uazlutlhgtu fuwanwesuiivaeg
Tinaiamn loT Wudeshety widuiufe Blynk Faduunanesufivaelidldaunsn
AuAuaunsel 10T iukeundnduuuiiefalisgasnin
2.3.2 WUIAAYBLTEUU loT
BIAUTENUMANYBITEUU loT T8UU loT Usenaulumeesdusznaundn 4 du
e
1) gUnsal (Devices/Things) - launidulgasuazdanszeu (Actuators) 1Yy
Wuwesingumgll ndevsasle Sadadng
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2) n1suiausa (Connectivity) — 14TUsInnaani1sdoa1s 19y Wi-Fi, LoRa,
Bluetooth, MQTT #38 HTTP

3) n15Uszatanadeya (Data Processing & Analytics) - Uszuianadaya
Tasuannfuwes Ineaald Al se Machine Learning

4) woUnandudld (User Interface) - uaunainduililumsauauvsegdoya

=

a1ngunsed IoT
2.3.3 Wslnpeadildluszuu loT
1) MQTT (Message Queuing Telemetry Transport) — TUslanoadaasuuy
lishtweight 7idewldly loT
2) HTTP/HTTPS - lddniudedeyariuiugsniaes
3) CoAP (Constrained Application Protocol) — 1 slaneadiwuizdindu
gUnsainTndsus
2.3.4 uaUNAATU Blynk Lazn1591191U
Blynk uuwammesy loT Adrelvgldamsaiamnlegdu loT ldde Tagl
fosdirnuiidsdnifeaiumsiamueundiadu Blynk sessuueinlulasneulnsataossng o
Wi Arduino, ESP8266, ESP32, Raspberry Pi ke NodeMCU
1) @uusznauvad Blynk
-Blynk App weundaduuuiletiedmiumiuaugunsal loT
Blynk Server i3§Wasnansiliu-dsteyaseningunsaiuazusundindy
Blynk Library laus13ailddmsuiauiléaiiolwlulasnoulnsaiass
anunsoLdeusiadu Blynk lé
2) 98Av09 Blynk
Jesudne ddumesinguuainig (Drag and Drop)
sessuransunanvesy TdonulaiuuesavateUssian
-sos5uMshanukuuisEalvg aunsansiaaeuan urgUnsalluuTiug
sessunsuiaiieu (Notifications) @nursanaailiudufouruweunie
Suals
wenwAladuuasd (Application Blynk) 1Hudlelngsamveansudnslvgldeny
leldaueSoausiang fio Blynk Server Ml 10T Cloud @3 gnafausnaInaTw Java vl
mmsaﬁwmumaié’izuwﬁﬁﬁmiﬁwmﬂwma 11 Windows, Mac %se Linux Ingia3aaul
918 (Blynk Server) wamnduwuuidn (open-source) nMelddvanswuu GNU vildanunse
1Blynk luldeuuszneunsadauimnssuiienisdn uily daudas wewns wiewandiels
Feanansngamsinvesszuuldnuaing 2.1



Q)

Q)

J)
~ .B ’ l' u J
’ ~ y
' LSUNBS
Buesiiin
Blynk App Blynk Server
vulnsdwnilatie \ATBULIT Blynk NodeMCU

AT 2.1 ANTILVINTLTONRBNIU Blynk Server

2.3.5 mM3Uszanald Blynk fiu loT
1) spvumuaudnludatudiugaaies (Smart Home)
U/ Aaliuney Blynk
-nyvdeukarmUANgar)inglut iU wees DHT11/DHT22
-UANUsTAMETaduazIfuwes Hall Effect
2) S3UUNYATEART8E (Smart Agriculture)
“muauszuulihsrlutfiuduees aanutuluiu
-A53vERUANINDINIALarauMainglulsuSeu
Adlasurudelnearumueaiu Blynk
2.3.6 15M151891U Blynk 398U ESP8266/ESP32
1) Msfndalaus
A Arduino IDE
Fnds Blynk Library &1 Library Manager
denuesnilu ESP8266 w3a ESP32

2) $0819lAnL U9 UAI NS U ESP8266

#define BLYNK PRINT Serial

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth(] = "YOUR BLYNK AUTH_TOKEN";
char ssid[] = "YOUR WIFI_SSID";

char pass[] = "YOUR_WIFI_PASSWORD";

14
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void setup()

{

Serial.begin(115200);
Blynk.begin(auth, ssid, pass);
}

void loop()

{

Blynk.run();

}

3) nsideusia Widget fugndnuwas
“UaueU Blynk wazairslasenislvl
‘sl (Button) wagseanlsimuanfiuAdvia (Wu D2)
aaoulaonatuiiioda/Un LED

53UV 10T uag Blynk luwmeluladfiannsotludssgndldlunaisnindau
WU UI1UDIRT8L LNUATOIRIVY LAYTTUUNSNIULEIIRY Blynk dr8lun1swaiiuaunaia
Fu loT \Judesiety I@EJMRTWL"f]ué’fmﬁﬁﬂmé’mmiﬁwmLL@U%uqq wazlusuian
waluladfaggnitmurlidauannsofiuntulnenisuay Al wagssuuiadodns 56 e
iulsEanSnnnnsviheuwes loT Iuizﬁuﬁqaﬁﬁu

2.4 vénnsiasnsuszandldinalulad loT
waluladBumesiinuetassnds (nternet of Things %38 loT) AduUasuwa
wmanuesnssuadelval Tnsanizedrsddduiunisaivauuasssiviiienisugnily
weluladivasliausofiuusedniamnisldndsnu andunu uasifunandoni
M3InATHIUNITAUANLASTLI USSR s3UU loT anansatunldsaudy
uwnasiudauas wu lw LED ileaianimuwindeniivangaudmiviivlulsaiousaaioy
(Smart Greenhouse) TR AL TIRTE (Vertical Farming)
2.41 ¥ANNM5VRITEUU loT Tun1saruauuasUsEhivg
n1511 loT wUszendldlunismuauuaslseivgdmiunisugniivende
padUsEnoundnseluil
1) Wuwes (Sensors) - lnsainan nuindeon wu anuduwas gamgll uaz
Ay LieUsUsduLadl gAY
2) #1AIUANNANY (Microcontroller/Edge Device) - Usgi3anatoyaain

WuwesuardsnugunsaliasUszivg
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3) szuuiausouazad a1y (Connectivity & Communication) - 14lUslnaea
%1 Wi-Fi, LoRa, Zigbee 1138 MQTT iileidienlesgunsalsng 9

4) GoAWITHATTANBITUAIUANKAY (Software & Light Control Algorithms) -
AuANNSUA-Uauas USuanudy wazinungisiauaslimunzay

5) sEUUAAIAKarNITIATIENYaYa (Cloud Computing & Data Analytics) -
14 Al wag Machine Learning "Smiwﬁ#’fa%aamwLLmé’amLLazﬁmmgULLuumﬂﬁLLmﬁ
Wisnga

4

2.4.2 N159ANUUUTEUU loT dmTUAIUANLEIUIEAY]
1) NSLABN Y LNAINLIALLES
I3 L & [ o Vo1 [y} dl'
waa LED Wududenvaniunisiiuldsiudu loT Wedinaiuisaniuay
ANNEIIAAULALAINULIULAI A D819 UEN aan LED Narusausunssaiunasula
(Tunable LED) Y@ uns0@5 19801 nuaaiiuneaud@nsunskaas i
2) TEUUGUDIATIIAENNLINE DL
I & Y]
sruuuesnldlussuuniuguuas loT Usznausie
“guwesinANudNLaa (Light Sensor/Lux Meter) — ldifionsiagouiniiy
Tasumaaiiesnansali
—L%M%E}%’TﬂqmwgﬁLLazm’m%u (Temperature & Humidity Sensors) —
UesiugaumgiuazanuduininniuldeadmaneUssavsnmuasiy
“GuweiinUsunumsusulaeenles (CO2 Sensor) - AUANNITALATIEN

wasvasiglinusednsaingaan

3) S¥UUAIUANLAENSANAULD
seuumuauldlilaspaulnsaaes 1y ESP8266, ESP32 %30 Raspberry Pi
TumsUszananateyanniduweuardsuuvasiniauas danedfin Machine Learning
o1agnihanldiiteusugunuunslyiuassmluf@nuanimuandon
1) szuumadensieuaydstoya
nsdstesaszminsgunsalliluslanoanisieans 1wu
wi-Fi Wluszuuidesnsidousedumesidalaonse
-LoRaWAN mmzé’wﬁuﬁuﬁmsmwmﬁagjﬁfmlﬂa
-MQTT (Message Queuing Telemetry Transport) ldd1viudatayaiuy
Sealndludmaniivseneundindu
5) SEUULARINAKAAIUANINTEEELNA
UV loT ansnsauanstayaiazivigliniununiuwaundiaduuuanisnliny
(Mobile App) KiuLawUe3n (Web Dashboard) wagszuuwdsiiounnu LINE #39 Telegram
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2.4.3 nsUszandld 1oT Tulsasaudanses

1) MaviuUszavsammasliuasuuulaundin
53UV loT anunsaususeausasiaednlulflivunsauiuiivusiazvilalazdiaaivesiu
fhegratu malfuasiiduluhaduezuadundutadudienssdunadulavosi

2) NMIANAUNUNGNY
loT @11150918aAAUNUNFINUHIUNITITTEUUSIRT oY LYW NSUSTUTEAULAIRIUEA N
91 vieltwdsnuuaseniindsauduszuulil LED iloannslindaaulyifiman

3) NSATUANANNKINADHLUUTIUAUS
2UU loT annsnidoudefussuuaiuandy q Wy seuusatindalud® ssuunuenidis
AT UAEIEULTEUIBRINA leadsanmadonfivangandmiufi

n1sUszgnaldinalulad loT lun1seenuuunazAluAuLaIUsEAYgYI8 9
\nEnInsaNnIndanisnisugnittldedreliussansaimandy andunundsay wasiiy
wandn wmaluladisudalonialdaruisafmunnsnsnssunuuusugl (Precision
Agriculture) Fstaglvinsnaniisfinuningedunasinansenudesdedauindon Tuauias
A19594 Al uag Big Data 1Ay loT ﬁ]w‘iﬂﬁiswméwﬁammL‘%&Juiuazﬁwuﬂﬁm vinln
MsmuAuLALiNIINYAsHUTEANS 1 WEIER

LAEKUINNNITEBNKUUTEUU loT dmsumuruiassevglulsausauauise

aguléiad
1) 89AUTENOUBITEUY
-G5S
Lifulwosnsiadnuas (Light Sensor, LDR #58 TSL2561): T4 inaa1uidy
vpanaslulssou

2.\ Bueesninvinguungiuasaaudu (DHT22 vse SHT31): dnsaaaeu
ANTNWINADUTIDIAAINARDAINUABINTHAIVDINY
3.uasanIuAu (ESP8266 w3e ESP32): lHludiuszunanauasiiousieriy

duwmesiin
43108 (Relay Module): Todwsulla-Unsyuulndesaing
5.LED Grow Light: wiasrifinwasimansaudmsuii
2) YONFIS
-Blynk vi50 MQTT T duunanvlosudmsuuantdoyauasmiuaussuuniy
gl

-Arduino IDE %38 PlatformlO lddmsudisusasdulnanlanaiunu
-Cloud Server (Firebase %38 AWS loT Core) 1¥dniiuuagyszananatoya

3) N15PDALUUTLUU
1ASIAS19TTUU
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Liduwesnyvinuauazanimuindeudstoyaluds ESP32/ESP8266
2 vaiaszananatoyauasdndulalin-Danawmuen iy
3 3wdaruAunsidn-Un LED Grow Light sudidsannuein
4.5zuvanunsodoyaludy Cloud wasuannar uwaUNaAtL
5 flfansafsavdomununasiuueUndiady
-JANBIBUNTAIVANLA
1.AI988UAIANTNRENITULTDS
2. /NLENsTTUN@ liieawe 1lUa LED Grow Light
3. J5uAnudnvaskadtagly PWM (Pulse Width Modulation)
a ValswlusfAslonassssuuiteseduiiimue
5 tufindeyanisvihanuiiediasesiuunli
-mIiBeudelrietneuarszuumUANTzeyina
114 wi-Fi uvdndmdunmsdensedumeside
2 14slnmea MQTT dwsudslayaseninsgunsalazaanis
3 flnumeenlavidmiumuesilunsdinlifidumesidn
52U loT dwiumuauuassivslulsaieuamsntieifinuszansam
Tunslanduuuazduaiunisiasgyulavesilaenisuiunaslimnzaunuanmwindos
svuvilanunsausuuiddiimng fufvusazslauagiinnuannsalunisaueuszeynaiile
Winemazmn iU Ymns
2.5 ewATeiiRetas
muATeTAeITe A ssRvsuasmaluladlelefiduliiinsiunusegndlily
MIPUNEATABUTIUINBE 1YY
A9AnA Moadu, qaned Wiy way 3583 vede WinsAnwinisussendld
walulaBlelofinuauiiudanieglulsaioumiziiauisih dsldeanuuuszuuaiuny
puvgiazarududmivlssSoumsdinde lulasreulnsaaesinefinisdnuduati
foyaiiAeartosemamzifianasnsuniseenuuulaseaiine lsafeuiimnzaulnguyanis
NAFEUDaN 2 dIufen1VAaeUlLAIUTBITEUUAIUANLAZNITVINAOUNARER YadnanwWinly
Tsadeufifinsmuauguugiuazanudulasu 1foufiauissuuasiaursiinnmaaoy
$119u 300 ApunazIouiisuuszansamlsasoumiziafifinnsnivaugungiuay
aruduiiaiatutulsadeu
Jaudianad A381U98, 431795 WHasAS, Y5zans Ydaseyns , Ansile dnzuan 1o
yhnsAnwnmseenuuussuvaninihiulagldnaluladdumesidnvesasmasdmiuriu
1z Jviamesys Jdiingusrasdiionnuuuninnssunisinunsdaadszmeimalulad
Sumesiinvesasands ileiiuuszansawnssdndmiunaduagin Inefiduiresing 1
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Toyavesrsuugu lngdmuall 4 A1 fie 1) Temperature 2) Humidity 3) Moisture 4)
PH.

559 91391143 waz 13UN1 81351893 eiauiszuulelefidmiunisnsiasy
ANt uLarguug i eduaiuninnizidsuia Tulsudouldinondniiauysal 49
adUsznouresszuulelefidmiunsnaaseumuiusargumniiioduadunismneides
Falulsadeu Toud ssuumuay szuumsdrtnielulsieu szuu manszaisaudou
Tulsasau ssuugeeIn1FeanNLTuseu ey seuunisasauioulu Tsaseu

AnAsy Shuled waz dnsty wuzh evinisfnwinaveaaonlaloniUasuassiuiud
uA3 Pauazthduiensesyiulavesiit Tussuumsiuansshvsdmsudugouniunyu
Fslsvinannassneluesiinruaugungil 261 esrwaldea 1ameass 7 Ju /sou
n13ugn Mwasdunan 8 FilusroTu fulsfinaninisiasyivinvesiusaulszneude
AN ATNENaEIFEL Auely aundidly dhainas dindnuie wasdTuo
AruduTeIR s UAz U Nuth Fugsumunzulimaesyiulaldifansunuenid
$u ety mundly Fendesiifisnndusiuiunasauasdunaeuasdunseuaddi
Ruwidy 1:0:1 Geanansaldnaunuuassssuilugg Auaslesld

g5an sennszlnn lavinsAinwinavesuas LED don1ssenvawdnnisiasgiiuls
NANAR WAz IAvAN AT usYYABasTvasiiy nHANIVIAReIA SN UT AR iTusa i
POUAUBIHOANNINLEY Inglinass nIzuIuNITenuasAanssuoulsd O-amylase WANFNS
fu wagnuiilsziumnaduuasiidmadiinigdu slavesiy dmiuduseuiivnuinisli
LasdumsuA U URALE L 100 pmol/m 2 /s Suwalialdnnsasauusunaiiues
a9ty defudedinismeasunavewasdunaiuivdihGuiliaruduwaniutu o tanonds
wazUSunaiiuealusugeuiivsaly

wingan 39501 wag algtey wagnu LAYiN1TANYINAUBILAISTTUYIRLALLAIIIN
lisht-emitting diode (LED) siaUseansainnsdaasnsinasuazdnuazduiinesdodud
Tnswanisfnuiadsiuandliifiuiinisliuas LED Annudunasadaetion 800-1,000
umol/m 2 /s dsmalsidnnd i 3 fugainsisun 5 Wug Ao WusEIHOM-SP RD10 uax RB
fU3naelsfiad a way b ingalu daeudedluinndu § Ysedndamnsduasei
wagegaiinnIiivgalaslisunassssumataaenadesiuluyndnuasiiviinisne
Fau msUszandlduas LED ilensedulifuimilussaninmnisduamesiuasfiuannt 3
USinaunisadessainguazansean qméﬁé’wﬁ@ﬁwﬁuﬁm%’umsaﬁmmiﬁﬁmﬁn 9 2INAU
Fruaenandnanddudahideudululdgann egilsio fiesssulufiasfesine
feufduiussenitaiuginusasiugiunisnevaussionas LED was@nwifenalnnis
POUAUDY MIETTINYT uazUTuauanseengyidine itelsilddoyadiluusslovideld Sni
iWefunmssesiumnudesnsuilanewns eguamvesuszansluounan
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n13fAnyITunisiaulsssoulailseivgorasusd miununuaiae o095y
AsenuRshuglarUAsIleUIsITunazdIsN1sadun1s U @1u1snesunyseldeuis

o
Y

Wouarisnsaiumsideluusiastunouldsed

1. Aasouszatuguau asiiuil Tunsdrseanmiagtiuvesninnizugniisly
lsaSau wansgnuuay Jggmlunisinizdgn wieaudsavnalsusounayseuun1simzlgn

2. ONLUUTTUUADIAT AU TEAYgamTULITaU

3. PONLUUAST AL VIAADUIT UULAIUsE Avgdmsulsasau

4. finseszuuniondsadiulszansam uaztiuusudlussuuuasssividimu
15950y

5. agUmeunsuinnssumalulagdusuuiaziuimamounanisuiludaym

Tngluksaztumautiuanusaasuiesvazdeniuiulan el

3.1 fndaussaruynsy asiun lun1sdrsreanmdagiuvasnisiwizugnivylu
Tsei3au

AN 3.1 NeUNLSIIBU



awd 3.2 nelulsaseu

FuneuiifunisfadeUssaruguru asiuil lunsdrsaanindagduvesnis
wnzUgnitvlulsaSeu wansenuuar Jgmilunisiwizdan wieudrsiavuialsasounay
szuumsiwzUgn dsusznevlufmedeyaninuning anwenn anugaesialssSou uaz
mmgwaqqmﬁméﬁ”’waamizawi §m71u'qgﬂl,wumiﬂqﬂl,maqﬁﬂLﬁn'u sUuuuNsUgnRnuuLen
wasgnlunsiudeyadesmnainarugaoutasin uenininsatamumisesuuas
FniieeenuunsininsiuriemasanasUssiviiioldluniseenuuulngdnume
TsaSousslduandlunmil 3.1 uag 3.2

3.2 9RNKUUTTUUdRsaINuaIUsERvgdmsUlsuTau
luniseeniuussuvdesainuasssRugielilanudulawasnIsnsEatewadln
dlsasaudsivansadilussendldlunisinaslulseseuduandusun 3.3 Taglunis

[ (%
a o o o

AnATUALIINTARRT 4 90 Yaaz 4 viaearmeiy Usenausme viaenueadnauns ileq &
13 wazdndes Tnvazilynaiuaslunsdadauazda vonanideiininglunisnsiatne
AruduLazggfionta Tudsdeuduuasnislulsadou msmuaudnualanasaly
wazefinrrinddinsuazuansuauudiefiovunonniatuuas
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3.3 9ANBUUAS19LALNAFUSTUUKESE AYIa1nsUTsSoU

9
s

Tunsfnuiidensiauilsafounassivsdaniordmiuiuinasion fiesesdy
nsinuasuaiugiu nMsvhuvesszuulildmalulaglelefidugulunisesnuuulagli
annsadinmInaziihAamuruilefiold FamseenuuulildnusutuLonmdieduuas

3.3.1 AUsEanana

Tugugauszaanatuniseanuuulaldlulasaoulvsaiaas ESP8266 Tuns
oonuuulag ESP8266 tufleuannsalsnisdeudte WIFl wazdstoyariuszuudumosids

1ne ESP8266 anunsananslasenni 3.4

. Dy 4 f GPIOI16 |
. o— K 5
. o\ D KZZN 52y
. o—i1) KEZN
. O 17) GPi02 J TXD1
5001 J MOS! | GPI08 13 auueO o——l EEJ
FSOCMD ) s _Jf GPIOTT lf 9 O o— @2
J 5000 J MisO J GPIO7 10 s OV 5 f GPiO14 ] HsCLK
I SOCLK Jf SCLK J| GPIO6 14 O OS Ve 6 J Grio12 [ Hmiso |
o m——o07F s 7 J GPI013 JCTS0 ] HMOS! |
5o | — OV 16§ GPio15 JRTS0 | HCs |
n—-o -—Emm
a—o &HH— Emm
B N——:- O J GNO |
yE——=: o——il EEl

AR 3.4 FrUsyanana ESP8266

(ﬁu’l: https://nodemcurobot.blogspot.com/2019/05/esp8266-nodemcu-arduino-
ide.html)

Tudhumtifiuassumausing q ansoesunediiudidldsd

-Power Pins ffiundsa1u 4 fiu Mud fu Vin nisiiu wasfiu 3.3V a1ufiu
awnsnldfiu Vin ilednsunasingllifu ESP8266 wazgunsalneviadlilaensaminaud
uwassrelilusadiu 5v Ald3unsauns Taefiu 3.3V Wuewiwmesimuauusiulifiies
uvedn fuwmardausalfifetiendrilifuduussnounisuenliauiu
12C Pins T¥dmiuidonderduens 12C uaggunsalremnuszinvlulusianvesau 993U
74 12C Master ua 12C Slave anusaldflaidudumesivig 12¢ WWlaemeldsunsunazaiud
dyruuniinimAe 100 kHz ﬁqﬂqm AYsEANATIANNAF Y IuIRNT 12C mzqmiwmmﬁ'
Fyananinitiigavesgunsalaa


https://nodemcurobot.blogspot.com/2019/05/esp8266-nodemcu-arduino-ide.html
https://nodemcurobot.blogspot.com/2019/05/esp8266-nodemcu-arduino-ide.html

24

-GPIO Pins ESP8266 NodeMCU fifiu GPIO 17 fiud@sanuisadinualifiy
Hardusing 9 1w 12C, 12S, UART, PWM, Slunaaulnsa IR, Il LED uazUulagnislusunsy
GPIO TdnlduRsneaudazsannsasmuaandy pull-up wie pulldown melundess
Anduduiinnudyg LﬁaﬁmummLﬁuﬁuwmﬁué’ammm@i’jﬂmu“;Ju edge-trigger %158 level-
triger Wioad1an1s¥admzuas CPU

-ADC Channel NodeMCU gnilsagiu SAR ADC fidauuaiugr 10 9n shedes
flasFuanusaldaulalagld ADC Teun nsnaaeuwseiulnfivesiiu VDD3P3 wazns
NAFULIINUBUNNYRIYY TOUT agslshanuliansaldnundendula

-UART Pins ESP8266 NodeMCU & 2 8utmasinauas UART laun UARTO waz
UART1 @slin1sdoansuuuesdalasiia (RS232 way RS485) uavaunsadeansldgaan 4.5
Mbps @1115a1d UARTO (TXDO, RXDO, RSTO & CTS0) dmsunsdedns 5893UN15AIUAY
Youna 0g19lsAnL UARTL (fiu TXD1) ﬁLﬁUQﬁ@@WNﬂWiﬁﬂ%@%aﬁﬂﬁuimEJ‘LJﬂaf\]ﬂ“Z’fﬁﬂM%'U
YURnNNSRUN

-SPI Pins ESP8266 3@ SPI (SPI waz HSP) Tulnuaniauazuiaines SPI
wianiiSsatuayuanaui® P dmiuinguazasdiiluselud

1. munduiian 4 Inuadwiunisanglouguuuy SPI

2. 11704 80 MHz WagwusuRn1 80 MHz

3. geil 64 Tud FIFO

-SDIO Pins ESP8266 Aad @1 UH Secure Digital Input / Output Interface
(SDIO) FeldiTousionisn SD Inumse 58950 SDIO d-bit 25 MHz v1.1 wag 4-bit 50 MHz
SDIO v2.0

PWM Pins Ua$nilil Pulse Width Modulation (PWM) 4 Zesdaysyos BRI
PWM anansassiunismisiusunsunaslddmiunstuindounemasanoauazlv LED 99
AIAE PWM @an3aUsuUldan 1,000 ps 519 10,000 ps 1Wusening 100 Hz uag 1 kHz

-Control Pins 14lun15aauAL ESP8266 Runanisauds Chip Enable pin
(EN), fiuS1Gm (RST) wag WAKE pin

-EN pin 34U ESP8266 gnidlaldauilofis EN pin ge ilefssdUagshanuiiids
[IHERTER

RST pin Miie3i8nTU ESP8266

“WAKE pin 1% 34U ESP8266 ndunvielmisnads

3.3.2 19ULY03

Turdeildeenuuulifidueeslumnsaingugiuazautiuenna uas
WugesTaaianuduuas nelulsadeudioliaunsaiwazinaunisidsuulames
Uiinauaslilurasfuiriuniieliannsadadulalunsfmuaudatanasssivsiile
gaenslasusailusouundivlulsadeu viadfieswazduasunsasayiivlnvesiind
ansadaaUnlinuuadfigonsld Tnodumesudavyinanunsoesunaiiudialded
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1) L%UL%aﬁUﬂﬂimi’m’?ﬂmeﬁLLﬁzﬂ’JWN%ﬂ@’]ﬂﬂﬂ
Tusuddeldifuiwes DHT22 M3a AM2302) Wuiduwesinaumgiuaz
Auty Tnearuisaldauudiululasaoulnsaaed Wy ESP8266, ESP32, Arduino,
Raspberry Pi & Tnednwawuss DHT22 tuuanslddnni 3.5

AR 3.5 [ uwes DHT22

(Hiun: https://th.sz-kuongshun.com/uno/uno-sensor/dht22-digital-temperature-

humidity-sensor-module.html)

TnonauautRives DHT22 fidsd
1. Yagamnfuararutu lalududen
2. F1MTIngauunil: -40°C fis 80°C (ANUULUET £0.5°C)
3. 92M5IAAILAU: 0%RH - 1009%RH (ATILILEN +29%RH)
4. mydeans: Wluslanea Single-wire Digital Communication (1-wire)
5. wsssulndi: 3.3V - 5v
6. AmuilunisTe: Uszanas 1 edsioiundt (0.5Hz)
Tngvdnmavhaurenduiges DHT22 efuewiiusldwsd
1. M5ingaumngil
T duesuuy Thermistor 1138 Band-gap Sensor Lilaiagamniiuvas
Arnusumudugnngll uazdsdayasenulugluuufdva
2. myiaeTty
T uiwesuuu Capacitive Humidity Sensor §9Us¢naudae iy
AT mmwﬁu%LU?{aummwmﬂM'} (Capacitance) %agmwauﬂu

e

aa S
aLanlnIANiTan
i

3. MydeaIveya


https://th.sz-kuongshun.com/uno/uno-sensor/dht22-digital-temperature-humidity-sensor-module.html
https://th.sz-kuongshun.com/uno/uno-sensor/dht22-digital-temperature-humidity-sensor-module.html
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DHT22 14 Single-wire Digital Communication (1-wire) Fadoanns
aedyaraiissduieilunsivdseyaiululasaeulvsaaesly Timing-based Protocol
Tunsdstioyauuu 40-bit data packet Fauvaidu:

16 Uausn: %agamm%u

16 Uneinain: Yoyagaumgil

8 Jmanving: Checksum LlonsIvaeumNgniswasdoya

2) Wuwes InA1AULTuweEs BH1750FV]

Guwes BH1750FVI Wuduwesinaimuduuasuuiaadianuisalia
anudunaduniig Lux () Tnense Inelddesiuianiiuiy wuizdmiu susiu o,
Smart Lighting, szuuaiuAuuadtuauisnlny, ssuundsnuuwatonding wasn1sussynaldly
nuiauasdy q TnednvazduesTaAanuduuas BH1750FVI ansnsauansladanng 3.6
uazAaanTRve Lo sannsonanlifnsed 3.1

AN 3.6 WU DSTAANIAILLLEST BH1750FV

AN9197 3.1 AnuantAves BH1750FVI

AMENURA EEGHREE)
B1NTIAUE 1- 65535 Lux
useauluiin 2.4V - 3.6V (wuzi 3.3V)
nszualin Uszune 0.12mA Tuluuaunf
Wslnneadoans 12C (Address: 0x23 38 0x5C)
AL UL +20%

N1INOUALDISIDULEN InalAssiunsSusiasosyyy

NNSMBUAUDINDULET -40°C f19 85°C
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1Y

Tnendnnsvheuees BHL750FVI anansaesunewfiuiulased
1. NNIRTIAULAS
Jleudnn1s Photodiode wag ADC (Analog-to-Digital Converter) e
(Wasumanudusandudyanafaa
Saanudunadumie Lux (0 Fadumiuysdannsaiusld
-Aniteldfirnuwiudgauarldfunisvnegamai
2. sdeansriiu 12C
-1 2 12C Addresses: 0x23 (default) ag 0x5C
aunsadeusetulilasreulvsaiaes wu ESP8266, ESP32, Arduino,
Raspberry Pi lade
-Sudslayauuy 16-bit digital output Fatheandnyannisuniu
3. TUANISYIN9UVDS BH1750FVI
-Continuously H-Resolution Mode (1 x, 120ms)
-Continuously L-Resolution Mode (4 x, 16ms)
-One-time Measurement Mode (HuL1059EMEATIINTUNAIIINTAA)
unsadeniuafivanzaufunisldnudieannisldndan
Tngnsasluniseenuwuunasmadeuseaunsauandldanmd 3.7
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BH1750FVI
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lnganuarn1sUsenaugunIalssuunIuANlsLIa LAY SEAYS
WAL ULINIBISUNTSINEASHIUSI Al UNADILARILARININA 3.8

(@) (A)
AW 3.8 anwaznsUsEnoUgUNIalveayassuUatiungs (n) ¥n ESP8266 wagieasiu

() YA INRUUTILALAIUTUDINAT 1 WAz (A) YATAAIAIULTULES

Tngluniseenuuudulavinnisesnuuusiuiutonnaiatuudaielranisauanina
vuilefanazaiuisadinisniuauls lnedunauiun1seankuuliuazAeiin1snIvung
Datastreams Ul Blynk website neulnadnweug Datasteam HULAASLARININA 3.9



€« c %5 blynk cloud/dashboard/689501/templates/1592622/datastreams

(B Biynk.console

@ Dashboards

4 Developer Zone

& Users
@ Organizations

© Locations

30

O :
My organization - 7442DY v jo] Messages imit reached @ @ & N 0
X = Lighting Control - -
LIGHTING CONTROL
@ Home Datastreams
Z Datastreams Q
8 hboard
id Name Color Pin Data Type Unts  IsRaw = |
= Metad
3 Integer V2 Integer V2 v2 Integer false
® Come
0 Events &Notificatio 4 Integer V3 Integer V3 v3 Integer false
m U G
5 Double V4 Double V4 . va Double ¢ false
[0 Mobie Dashboard
Double V5 Double V5 . V5 Double % false
[ Assets
7 Double V6 Double V6 V6 Double x false
Region: sgp1

A0l 3.9 Datastreams Ul Blynk website

INANA 3.9  waA Datastreams NG UNITODAKUUTINNINUA 7 Data AU

Tngazinaneulanakandly Serial monitor TUWAAIAIUUL DD DA NTUNITANNUALNDES
Toyanansuuntnveilenalaeulusiu Widgets e 9 FednuaenisuansAtuuilefiony
AU5OWERILAGININA 3.10

o' TRUE-H 4G @ 06:01 7 16%_)

X + 2 0

Lighting Control X Customize

=
[T
| i anuuenie AMBNUE a 0
i ae YR Vo Ix :—P FAAIUNILFNAILUU
3 NSNS ik AN ! N
PTT Tawder T T T T eddm p ALY L%Elﬂl‘l’lﬁ
l » I
| 1 | A,
I S I ﬁ']uﬂ"l‘iﬂ'JUQNﬂ"l‘itﬂﬂ
| |
1 (CRE ] udiun 1 a
waztlaviaaa

RO N a
| \ 1
L ____________________ 1 1 1
fos=========-====--=- ' FIUNTUFNIAILUUNTIN
I :—> o ¢
| ! Gealnd
! i
| 1
1 1 1 = k4
i I mumstiaﬂg]maga
I o e e e e . ” o
l}_-i“-".“af?v—' fiaunaeuuun W

AN 3.10 ANWULAUNVDLANINAUULDND
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mﬂguﬁ 3.10 l@uanidnwazniinaonaninavuiiofe Seavdsznoulusodiunis
wananauuudaviioliaunsaiusswazfnauaninuindeululsadeoulauuuiSoalng
mummamwauwﬂiww lun1seenuuuazdseneuliie 2 4a AenquinAigunaiuag
AMATUDINA wazgninAtmuduLaTlulsusou Imaaﬂwmyiﬂqumsuummuumuumn
Alaely ‘Waﬂsuusuawaﬂmsﬂma‘uaammmLiaﬂ@magaaawaﬂmqqqm 6 maummamqu
JreEn1sUgnNvy T,mag‘dLLUUUsz‘wé’amﬂuﬂﬁweﬁqﬁﬂﬁazmﬂﬁiamiﬁm«ﬂLLaz‘iLﬂﬁzﬁmi
Wasuwasanmwndenlulsadeuifidensugniivlunsiazyin luudazseunisugnileld
ANPBALUUTTUUNSINYATHUUEN

dm3ulunsiBeu code Tusunsuluauisedulaldlusunsy Arduino IDE Ssdnuae
Tsunsy wandldsanni 3.11

@ sketch jan27b_copy. 20250218192225 | Arduino IDE 23.1 - o x
File Edit S

2NN 3.11 anwazntnaelUswnsy Arduino IDE

Ing code MWsunsy vesszuuinfiudeyauindeunuusealnidmsulsaioudgniiy

mewAlulad dumasiinveiassnas (oT) dudkanslasadl

#define BLYNK_PRINT Serial

#define BLYNK_TEMPLATE_ID "TMPL6xnMa@zé6V"

#define BLYNK_TEMPLATE_NAME "Lighting Control™

#define BLYNK_AUTH_TOKEN "L5GGnGQgcZudRWcOmQluPTyBiK_yrzyQ"
#tdefine BLYNK_ FIRMWARE_VERSION "0.1.0"

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

#include <Wire.h>

#define SSID "XXXXXOOOK ™
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#define PASSWORD  "XXXXXXXXX"

#include "DHT.h"

#tdefine DHTPIN D3

#define DHTTYPE DHT22 // DHT22 if useDHT22
DHT dht(DHTPIN, DHTTYPE);

int Temperature;

int Humidity;

int lux;

#include <BH1750FVI.h>

BH1750FVI LightSensor(BH1750FVI: :k_DevModeContLowRes);
BlynkTimer timer;

char ssid[] = "XXxXxXxxxxxx";

char pass[] = "xxxxxxxxxx";

const int relayPinl = D5;

const int relayPin2 = D6;
const int relayPin3 = D7;
const int relayPin4 = D8;

void setup()

{

Serial.begin(115200);

LightSensor.begin();

delay(100);

WiFi.begin(SSID, PASSWORD);

Serial.printf("Wifi connecting to %s\n", SSID);

while (WiFi.status() != WL_CONNECTED)

{
Serial.print(".");

}
Serial.printf("\nWiFi connected\nIP : ");

Serial.println(WiFi.localIP());
Blynk.begin(BLYNK_AUTH_TOKEN, ssid, pass);
pinMode(relayPinl, OUTPUT);
pinMode(relayPin2, OUTPUT);
pinMode(relayPin3, OUTPUT);
pinMode(relayPin4, OUTPUT);

dht.begin();

}

BLYNK_WRITE (V@)
{

int relayValue = param.asInt();
digitalWrite(relayPinl, relayValue);
}



BLYNK_WRITE(V1)

{

int relayValue = param.asInt();
digitalWrite(relayPin2, relayValue);

}
BLYNK_WRITE(V2)

{
int relayValue = param.asInt();
digitalWrite(relayPin3, relayValue);

}
BLYNK_WRITE(V3)

{
int relayValue = param.asInt();
digitalWrite(relayPin4, relayValue);

}

void loop() {

timer.run();

Blynk.run();

Temperature = dht.readTemperature();
Humidity = dht.readHumidity();

// Print serial messages

Serial.print("Humidity: " + String(Humidity) + " %");
Serial.print("\t");
Serial.println("Temperature: "
// Update Blynk data
Blynk.virtualWrite(V4, Temperature);
Blynk.virtualWrite(V5, Humidity);

lux = LightSensor.GetLightIntensity();
Serial.print("Light: ");
Serial.print(lux);

Serial.println(" lux");
Blynk.virtualWrite(V6, lux);

}

+ String(Temperature) + " C");
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1. ESP8266V3

Handson Technology

User Manual V1.3

ESP8266 NodeMCU WiFi Development Board

The ESP8266 is the name of a micro controller designed by Espressif Systems. The
ESP8266 itself is a self-contained WiFi networking solution offering as a bridge from
existing micro controller to WiF1 and is also capable of running self-contained applications.

This module comes with a built in USB connector and a rich assortment of pin-outs. With a
micro USB cable. you can connect NodeMCU devkit to your laptop and flash it without any
trouble. just like Arduino. If 1s also immediately breadboard friendly.

Getting Started User Guide
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1. Specification:
e Voltage:3.3V.
e Wi-Fi Direct (P2P). soft-AP.
¢ Current consumption: 10uA~170mA.
Flash memory attachable: 16MB max (512K normal).
Integrated TCP/IP protocol stack.
Processor: Tensilica L106 32-bit.
Processor speed: 80~160MHz.
RAM: 32K + 80K
GPIOs: 17 (multiplexed with other functions).
Analog to Digital: 1 input with 1024 step resolution.
+19.5dBm output power in 802.11b mode
802.11 support: b/g/n.
Maximum concurrent TCP connections: 5.

2. Pin Definition:

g
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DO(GPIO16) can only be used as gpto read/write, no interrupt supported, no pwe/i2¢/ow supported.



2. Digital-output relative humidity & temperature sensor (DHT22)

Digital-output relative humidity & temperature sensor/module

DHT22 (DHT22 also named as AM2302)
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Aosong Electronics Co.,Ltd

Your specialist in innovating humidity & temperarure sensors
1. Feature & Application-
* Full range temperature compensated  * Relative humidity and temperature measurement
* Calibrated digital signal ~ *Outstanding long-term stability *Extra components not needed
* Long transmission distance * Low power consumption  *4 pins packaged and fully interchangeable

2. Description:

DHT22 output calibrated digital signal. It utilizes 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(20m) enable DHT22 to be suited in all kinds of
harsh application occasions.

Single-row packaged with four pins, making the connection very convenient.
3. Technical Specification:

Model DHT22

Power supply 3.3-6VDC

Qutput signal digital signal via single-bus

Sensing element Polymer capacitor

Operating range humidity 0-100%RH; temperature -40~80Celsius
Accuracy humidity +-2%RH(Max +-5%RH); temperature <+-0.5Celsius
Resolution or sensitivity | humidity 0.1%RH: temperature (.1Celsius
Repeatability humidity +-1%RH: temperature +-0.2Celsius
Humudity hysteresis +-0.3%RH

Long-term Stability +-0.5%RH/vear

Sensing peniod Average: 2s

Interchangeability fully interchangeable

Dimensions small size 14*18*5 5mm; big size 22*28*Smm

4. Dimensions: (unit-—mm)

1) Small size dimensions: (unit-—mm)
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Pin sequence number: 12 3 4 (from left to right direction).

Pin Function

1 VDD-—power supply
2 DATA-—signal

3 NULL

4 GND
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Your specialist in innovating hunidity & temperature sensors

5. Electrical connection diagram:

VDD

DHT22 1Pin

M C U A 2Pin

4Pin

GND
3Pin—NC, AM2302 is another name for DHT22

6. Operating specifications:

(1) Power and Pins

Power's voltage should be 3.3-6V DC. When power is supplied to sensor. don't send any instruction to the sensor
within one second to pass unstable status. One capacitor valued 100nF can be added between VDD and GND for
wave filtering.

(2) Communication and signal
Single-bus data is used for communication between MCU and DHT22. it costs SmS for single time
communication.

Data is comprised of integral and decimal part, the following is the formula for data.

DHT?22 send out higher data bit firstly!

DATA=8 bit integral RH data+8 bit decimal RH data+8 bit integral T data+8 bit decimal T data+8 bit check-sum
If the data transmission is right, check-sum should be the last 8 bit of "8 bit integral RH data+8 bit decimal RH
data+8 bit integral T data+8 bit decimal T data”.

When MCU send start signal, DHT22 change from low-power-consumption-mode to running-mode. When MCU
finishs sending the start signal, DHT22 will send response signal of 40-bit data that reflect the relative humidity
s
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Aosong Electronics Co.,Ltd

Your specialist in inpovating humud:ty & temperature sensors
and temperature information to MCU. Without start signal from MCU, DHT22 will not give response signal to
MCU. One start signal for one time's response data that reflect the relative humidity and temperature information
from DHT22. DHT22 will change to low-power-consumption-mode when data collecting finish if it don't receive
start signal from MCU agan.
1) Check bellow picture for overall communication process:

Host computer send out
start signal. Data transmussion finished,

send out and RL pull up bus's voltage

signal.  Output data: 1bit"0" for next transnmssion
—e LR e —-ItmmE o —4-l "o |L._

a3 | fomey |
o l ! R - N - -l oty & 50
Lamn:
EZ UL DHT&E
Pull up and Host's S*m’ssigul L}mp\ndaizlhdt'l"
response from Sensor pull down

Pull up voltage bus's voltage
ready for sensor’s output.

S%e—bus output

2) Step 1: MCU send out start signal to DHT22

Data-bus's free status is high voltage level. When communication between MCU and DHT22 begin, program of
MCU will transform data-bus's voltage level from high to low level and this process must beyond at least 1ms to
ensure DHT22 could detect MCU's signal, then MCU will wait 20-40us for DHT22's response.

Check bellow picture for step 1:
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Your specialist in innovating humidity & temperature sensors

Host computer send start signal Sensor send out response signal
and keep this signal at least lms and keep this signal 80us

Single-bus signal

Step 2: DHT22 send response signal to MCU

When DHT2?2 detect the start signal, DHT22 will send out low-voltage-level signal and this signal last 80us as
response signal, then program of DHT22 transform data-bus's voltage level from low to high level and last 80us
for DHT22's preparation to send data.

Check bellow picture for step 2:
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Your specialist in innovating humidity & temperarure sensors

Start transomt 1bit data Start transnut next bit data

A
26-28us volhge}(ﬁ means data "0"
|\ —)
| |

Zbus—28us

"0’

P ) ) WM . " —— butses e
i | 1bicFEs | |
BBE e gy e |
{=h=15>30 1 H
——— (I
%ﬂlﬁ% a5
Host signal Sesnor's signal

Single-bus siznal

Step 3: DHT22 send data to MCU

When DHT?22 is sending data to MCU, every bit's transmission begin with low-voltage-level that last 50us, the
following high-voltage-level signal's length decide the bitis 1" or "0".

Check bellow picture for step 3:
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70us voltage-length means 1bit data "1"

Start transmit 1bit data Start it next bit data

| iBigFEs | |
BB | —ei  sous  fpe— |

BEERH:

Host signal Sesnor’s signal

Single-bus signal

If signal from DHT?22 is always high-voltage-level, it means DHT22 is not working properly, please check the
electrical connection status.

7. Electrical Characteristics:

Item Condition Min Typical Max Unit
Power supply | DC 33 5 6 \Y
Current supply | Measuring | 1 1.5 mA

Stand-by 40 Null 50 nA
Collecting Second 2 Second
period

*Collecting period should be : =2 second.
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3. Ambient Light Sensor

ROHM Technical Note

SEMICONDUCTOR

Ambient Light Sensor IC Series " Pb i 4
Digital 16bit Serial Output Type ~rec RoHS
Ambient Light Sensor IC

BH1750FVI No.11048EDTO1

@ Descriptions .
BH1750FVI is an digital Ambient Light Sensor IC for I°C bus interface. This IC is the most suitable to obtain the ambient light
data for adjusting LCD and Keypad backlight power of Maobile phone. It is possible to detect wide range at High resolution.

(1-855351x).

@Features

1) I°C bus Interface ( f/ s Mode Support )

2) Spectral responsibility is approximately human eye response

3) llluminance to Digital Converter

4) Wide range and High resolution. ( 1 - 85535 Ix )

5) Low Cument by power down function

6) 50Hz / B0Hz Light noise reject-function

7) 1.8V Logic input interface

8) No need any extemal parts

8) Light source dependency is little. ( ex. Incandescent Lamp. Fluorescent Lamp. Halogen Lamp. White LED. Sun Light )
10) Itis possible to select 2 type of I°C slave-address.
11) Adjustable measurement result for influence of optical window

( It is possible to detect min. 0.11 Ix, max. 100000 Ix by using this function. )

12) Small measurement vanation (+/- 20%)
13) The influence of infrared is very small.

@ Applications
Mobile phone, LCD TV, NOTE PC, Portable game machine, Digital camera, Digital video camera, PDA,
LCD display

@ Absolute Maximum Ratings
Parameter Symbol Ratings Units
Supply Voltage Vmax 45 v
Operating Temperature Topr 40~85 C
Storage Temperatura Tstg -40~100 c
SDA Sink Current Imax 7 mA
Power Dissipation Pd 260* mwW

% T0MM % 70MM x 1.6MM glass epoxy DOGrd. DErating In 0one & 3.47MVII G 10F Operaling 3OV Ta=25 C.

@ Operating Conditions

Ratings .
Parameter Symbol - = Units
n Yp- Max.
Ve Voltage Veeo 24 30 36 A\

I°C Reference Voltage Vow 1.65 - vee v
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@Electrical Characteristics ( Vcc = 3.0V, DVI = 3.0V, Ta = 25°C, unless otherwise noted )
Parameter Symbol - Limits Units Conditions
Min. Typ- Max.
Supply Current lect - 120 180 pA | Ev=1001x *'
Powerdown Cumrent lec2 - 0.01 1.0 HA No input Light
Peak Wave Length Ap - 560 - nm
Measurement Accuracy SiA 0.96 12 144 | times sss"ﬂog‘g L Actualix
Dark ( 0 Ix ) Sensor out S0 0 0 3 count | H-Resolution Mode *3
H-Resolution Mode Resolution rHR - 1 - Ix
L-Resolution Mode Resolution iR - - - Ix
f— R
T NEERERE
Emnélensor out ratio e - ! - times | EV=1000 Ix
ADDR Input "H' Voltage vai [o7rvee| - - v
ADDR Input 'L Voltage VAL - - lozrvee| v
DVI Input 'L’ Voitage VowL - - 0.4 v
SCL, SDA Input 'H' Voitage 1 Vi1 [077DVI - - v | ovi = 18V
SCL, SDA Input 'H' Voitage 2 V2 1.26 - - v 1.85V = DVI <18V
SCL, SDA Input 'L Voltage 1 viL1 - - 03*ovi| v |Dbowiz1sv
SCL, SDA Input 'L Voltage 2 viL2 - - |povi-128) v 1.85V = DVI < 1.8V
T R
SCL SOA ADOR w | - | = | © | m
I°C SCL Clock Frequency fscL - - 400 kHz
I°C Bus Free Time tBUF 1.3 — - ps
T |wm | o0 | - | - | =
;;? ﬁl‘;‘;ﬁ&? START Condition | SUSTA [ 08 - - ps
or ffil‘;‘éi’é’i STOP Condition | =YS™ [ 08 - - bs
I°C Data Hold Time tHDOAT 0 - 0.9 s
I°C Data Setup Time tSUDAT 100 — - ns
I°C 'L’ Period of the SCL Clock tLow 1.3 = - s
I°C 'H’ Period of the SCL Clock tHIGH 0.6 - - ps
I°C SDA Output 'L’ Vioitage VoL 0 - 0.4 v loL=3mA

ﬁ%mmmmg‘mmm&%(w% IDDz]Isne'ge%.nq ’
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®Reference Data
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@®Block Diagram
vee DVvI
r 1
. | 1

1 -
1 «E:% aoc . e WS
I“C Interface _E] SDA

|

”I FD .4 1

0sC |
e e S N s ey |

GND ADDR

@®Block Diagram Descriptions

+PD
Photo diode with approximately human eye response.
« AMP
Integration-OPAMP for converting from PD cumrent to Voltage.
« ADC
AD converter for obtainment Digital 16bit data.
* Logic + IC Interface
Ambient Light Calculation and I°C BUS Interface. Itis including below register.
Data Register — This is for registration of Ambient Light Data. Initial Value is "0000_0000_0000_0000".
Measurement Time Register — This is for registration of measurement time. Initial Value is "0100_0101"
+0OSC
Internal Oscillator ( typ. 320kHz ). It is CLK for internal logic.

@®Measurement Procedure

Power supply

Initial state is Power Down mode after

State is automatically changed to VCC and DVI supply.

Power Down mode.

< Power Down [®---------------oooooonoo a
| > ;
1 T
: [ Y. . :
: v : i
) 1 1
' T » PowerOn g --uiooonnnno- , i
i i T i ' i
' 1 [T T ' :
i i ! i :
' 1 1 1
i H H :
! : --- Measurement Command ———— 1 H
i i ‘ P H
1 1 ' 1 1
: 1 ¥ L 4 1 :
Vol peee e » ) i
==-| One Time Measurement P Continuous Measurement |1

............. » State Transition by I°C write-command.

i Automatically State Transition

* "Power On" Command is possible to omit.
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@Instruction Set Architecture

Instruction Opecode Comments
Power Down 0000_0000 No active state.
Power On 0000 0001 Waiting for measurement command.
Reset 0000 D111 Reset Data register value. Reset command is not acceptable in

Power Down mode.

Start measurement at 1lx resolution.

Continuously H-Resolution Mode 0001_0000 Measurement Time is typically 120ms.
. . Start measurement at 0.51x resolution.

Continuously H-Resolution Mode2 0001_0001 Measurement Time is typically 120ms.

Continuously L-Resolution M 0001_0011 Start measurement at 4ix resolution.

Measurement Time is typically 16ms.

Start measurement at 1lx resolution.
One Time H-Resolution Mode 0010_0000 Measurement Time is typically 120ms.
It is automatically set to Power Down mode after measurement.

Start measurement at 0.51x resolution.
One Time H-Resolution Mode2 0010_0001 Measurement Time is typically 120ms.
It is automatically st to Power Down mode after measurement.

Start measurement at 4lx resolution.
One Time L-Resolution Mode 0010_0011 Measurement Time is typically 16ms.
It is automatically set to Power Down mode after measurement.

Change Measurement time Change measurement time.
( High bit ) 01000_MTI7.8.5] | i pfease refer ~adust measuremant result for INluEnce of optical Window™

Change Masurement time Change measurement time.

( Low bit ) 011_MTK.32.1.0 # Please refer "adust measurement rsult for INfuence of opica window.™
3 DontInput the other opecode.
®Measurement mode explanation
Measurement Mode Measurement Time. Resolurtion
H-resolution Mode2 Typ. 120ms. 05
H-Resolution Mode Typ. 120ms. 11x
L-Resolution Mode Typ. 16ms. 4 Ix.

We recommend to use H-Resolution Mode.
Measurement time ( integration time ) of H-Resolution Mode is so long that some kind of noise( including in 50Hz / 80Hz
noise ) is rejected. And H-Resolution Mode is 1 | x resolution so that it is suitable for darkness ( less than 10 Ix )
H-resolution mode2 is also suitable to detect for darkness.

@ Explanation of Asynchronous reset and Reset command "0000_0111"
1) Asynchronous reset
All registers are reset. It is necessary on power supply sequence. Please refer "Timing chart for VCC and DVI power
supply sequence” in this page. It is power down mode during DVI ="L".

2) Reset command
Reset command is for only reset llluminance data register. ( reset value is 0" ) It is not necessary even power supply
sequence. It is used for removing previous measurement result. This command is not working in power down mode, so
that please set the power on mode before input this command.
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