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DESIGNING SMART LEARNING ENVIRONMENT USING INTERNET OF THINGS (loT)
Rujaka Stirankura'’ Pallapa Mitrsongkraw2 Amnuay Wichayalat3

Abstract

The Internet of Things (IoT) is an interconnection tool that enables all physical devices,
both electronic and non-electronic, to connect and communicate with one another over the
Internet; allowing them to be used in a variety of applications, including education. In this
research, a Smart Learning environment using the Internet of Things was designed. With regard
to this, Smart Learning is the environment in which efficient teaching and learning management
is facilitated and all devices are supported to operate independently and communicate with
other devices under the same environment without human intervention. After researching and
testing the loT devices, the results showed that a Smart Learning environment could be
designed by considering these 3 aspects: classroom management, student attendance and

teaching, and learning management.

Keywords: Education, Smart learning, Internet of things, Environmental-based design

! Lecturer of Department of Computer Science, Faculty of Science, The University of Central Thailand,
Nakhonsawan e-mail: rujaka@gmail.com

2 Lecturer of Department of Computer Science, Faculty of Science, The University of Central Thailand,
Nakhonsawan e-mail: m.pallapa@tuct.ac.th

3 Lecturer of Department of Computer Science, Faculty of Science, The University of Central Thailand,
Nakhonsawan e-mail: w.amnuay@tuct.ac.th

* Corresponding author, e-mail: rujaka@gmail.com



PYd

MsanTideuaziau dlageansel lunssusunyuiugd auIngimansuazinalulad | 27

unin
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AN 1 A53nENISNUT8 loT

an1Upunssuwss loT Usenaumenissuiuveweninstazsnsausivainvals gevinenu
vulawesseturate q U da1tnenssuves loT dmsunisiiluldlunenisnwuseneunie 4 Fu
16iuA Hardware/Communication layer @sduduresgunsalansawisuaznisioansninisusuunli

P a ¢ % . < o o “ ] ' P2 %
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1. ivuaidelun1sinidelaun loT wagnsuseyndld loT Aunisfinw

2. AinwduaisusudeyaifsfunuiifsdestunsianisiSeunisaeuvesaniudinw
LaEuMANNTT WuAnkarnguiiiAadestu loT saudeiinisimuigunsal loT annvtiade Lonans
Sumedidnuazenidefieades

3. iedestioflilun1ide Usznoude

3.1 gunsal IoT Tnelduedn NodeMCU ESP8266 samifugunsalifulwes uazynrnds

Tumsdsligunsalviianu lelinsuiaisnsiauigunsal o silvasnsadunldiduteyalunis
9ONLUY Fanmil 3 const.int legbin = S;

const int builtinled = D4;
const int pirPin = 13;
int pirState;

void setup() {

/4 put your setup code here, to run once:
pinMode(ledPin, OUTPUT);
pinMode(builtinLed, OUTPUT);
pirMode(pirPin, INPUTY;
Serial.begin(9600);

void leop() {
/¢ put your main code here, to run repeatedly:
pirState = digitalRead(pirPin);
Serial.print("PIR state: "); Serial.println(pirState);
if(pirState=HIGH) {
digitalWrite(ledPin, HIGH);
digitolWriteCbuiltinled, LOW);
Serial.println("Motion detected!™);

(n) (V)
awi 3 (n) Msldnuwugesiunsedeulmvewysdlnadeusowuwesitnivuain

NodeMCU ESP8266 (1) gamdsluniseununisyauvesgunsal

gunsaling 9 Aldlunsiaungunsal 10T Usznause

1) voda loT iuvednuuadnusznausen 1O Fadumdmiunsldnud
dunaaztonfnaduIuuin vliaunsauiunldlunisimuiayunsal loT vasa loT duainuaney
Uselam usazuainaziidedinuazauandiiuandeiu fegruedafiiinisldnuduegrunsuany
19U Arduino, NodeMCU ESP8266 tay Raspberry Pi Hudu

Arduino Wuuesalulasaeulnsiass (Micro-controller) fifuvainauauvuiaLin
sz uuufiRng usamsadeuddslunsinnisuesn Tag Arduino astduuwaswesuuuuide
(Open source platform) ﬁﬁmilﬂmLmasﬁagawﬂaﬁﬂuaﬁmLL@%LL%%W&LL@% TunsWaungunsal loT
14381hgunsaling q sdlewsiardnaniian 1/0 vesuedn sesiafuuasaaiu (Arduino shield) Lilesia

o

gUnsafdu q Wudy nduBsulusunsufiosunandveiauazdiligunsaivinnu idesnidu
wwanvlasuuuuevhiigimunlavs3sunn Gaunsathunaisgunsal loT fivannuans
NodeMCU ESP8266 Liuvasnlulasnoulnsiassvianistaiilnseasrandroiu
Arduino meluuesausznause ESP8266 dudulalasaoulnsiaesfiannsaidouse Wi I fnesn
Micro USB dwifudnglnuazsulvanlusunsy Suulasssiulnlihuazundmiudeusogunsalaneuen
duededl Wi-Fi Tusvilfaninsaiousioinietieuayldaudu Access Point uaz Web server ¢
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Raspberry Pi iuvasanaufinimesvuiaian (Single-board Computer, SBC) uasin
U193uRedl Wi-Fi nosn USB wesn Ethernet anunsaiousafuaenmuuy HOMI wazidousiory
Aduosauazand vliminuldndousuaeufinnesily fuesasesiussuufifng Linux Ssinss
Uu SD Card figaidousiow /O fugunsaldidnnsedinddu 4 vilifinnuamisolunisdeasuas
muangUnsaiBidnnseindliileldsuAulusunsuiidoudienie Python avanunsaimiamn
gunsal loT 16 fanwdt 4

(n) () (P)
awil 4 (n) uedn Arduino UNO (4) NodeMCU ESP8266 (@) Raspberry Pi

2) Fuiwes (Sensor) ugunsaliviwmihfinsaduaninuandouuaslinadwsiiy
Fyaudauvsesnliidu 2 ngundnde wuu Analog Alvdygrmeenundunssiunysiuny
anmuandeuiinsidunsetas wavwuu Digital filvnadwslunanednume Wy Walaaees Wie 0
wie 1 videlvamasaiauisoirlulszinanaldlaglddesulas (noufesd d3¥qua, 2561) 10814
voafugesiinunlday loT 1wy Wuwesinguugil Iaannuiduuas fautu fnszezuuy
Ultrasonic viaidumaiunisindeulmussayed fanind 5

3) gunsaividelugadu 9 fanunsathanldlunsianngunssl 10T 1wu Tuga RFID
Reader/Detector ﬁlﬁi’ﬂumsé’muazLs‘ﬁau%;&aaﬂuuﬁﬂ RFID L@@ Infrared Remote Tun sldenuslun

AuANUNTal FanIni 5

(n) () (m)
Amdl 5 (n) WuwesUszameng 9 (@) luga RFID (A)luga Infrared Remote

Relay module ugunsallumsidsundsnulnindundsouwindn disldlunis
fapantiduda (Contact) imihdudafniunieusneenaniuadeduainddidnnseiing lunisviau
sz fumddadudygundviannuesa loT iiuwnduns Wedyaundvalvadiaile Relay fisioidn

AUVTIUILYINIU (U WA, 2563)



PYd

MsanTideuaziau dlageansel lunssusunyuiugd auingimansuazinalulad | 31

Servo Motor useinesuianiefianunsaddliunuse slamyuludsiumisesmi
Fossle mnzdmsumsldnumuaunalniidesnsdsdusgumulilandonis
3.2 alulaBlatiuayunisiamn o Téun
1) JSON (JavaScript Object Notation) iuguuuumsuaniUasusasudstoya
Tassadafidnuaizidu key : value vioidunuuenfisd Faduguuvuiidemhanldluduuewnaindu
Tumsthanldemiu 1oT agldlunsuvasdiisuaniduwesleglugy JSON tisldlunisuaniauu
vihdusedaiuluaand oo JSON awnsadeslestoyatugudoya MysqL 16
2) IFTTT (IF This Then That) fiesiu@suiaaslvuinislunisnszaiedeyanis
TWu3nnseing q Inedwlusi@ wu Email, Line uag Facebook tnefidnumrnnsitaunuideuls fie §1dl
WnNIseiARTY (F This) 1Hnszsindsdl (Then That) Fai3endngmslunissinsiunde Recipe i
psdusznaundnAe fnseduliAnnsviau (Triggen) viiawnnsnl uazfanszsh (Action) gy
deiamnnisal lunsiaazumadenlduinaie q
3) MQTT (MQ Telemetry Transport) fieluslanoaiieenuuuindmiunisidouse
wuugUnsalAugunsal (Machine-to-Machine) 138 M2M wisnzandmiugunsaliiiinisiudedoyan
(low bandwidth) Fafudnuazvesgunsal loT dalng lunsvhauazldsuuuy Publish/Subscribe
flo Jdeazyiinisds (Publish) Teyasenlulaeiinsssyidense Topic 3uagdesatng (Subscribe)
iie3uteyalneiden Topic fiaula Tngawildnanaienin Broker flazfudoyannn Publisher wazds
Foyalud Subscriber mu Topic fiasinsly
4) NETPIE (Network Platform for Internet of Everything) Ai® loT Cloud Platform
vanlag NECTEC fidnwauzilu Distributed MQTT Broker duduiaiiougniiawulidsing q (Things)
Wiaredeansiazyinausufuniuisnisdetonnuuuy Publish/Subscribe § Microgear da1u
gonfuaslaurinnnfoguugUnsaiiifosnsidouredoaskiuaaiidues NETPIE vmihdudanans
Tunsasauazquatesynadeansseninagunsaifu NETPIE salufednweuvaeadelunsdedoya
5) Blynk Aeumamwesuuuy Open source dmdumsidousisuazaiuaugunsal loT
#18 Mobile apps 1ne Blynk server azidouseszninsgunsal loT uazauninlviusiliannsald
ausninulunisarvaugunsal 1oT nisgua1nnduwesld lun13vinnu Blynk server axldswa
Token Tumsusnuezgunsnifidionsio Tneswadilfunannisamedougunsallunonndiadu Blynk
dloawmnfeudeudes wzannsaadsenndinduldsenisiden Widget indanuasfvuna iield
lunsmvaugUnsaivsauanstoya
4. Ansesiteyaiildannsinwiuasmsmaassinnngunsal
5. ihdeyaiilfnsenuuuanmiadeuuuy Smart leaming lagld 10T
6. A3UNANTITBLALNAUBAULUVANTNIINGBUWUU Smart learning
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1. wwAnmes loT fie Msfigunsaling q fideudeduanunsadeasiuldlnglddumesidalae
lidesandedayanngld vinlvanunsoldnugunsalldazmnmniiaznuaugunaallditonisiy
shegunsaindnlunsimunegisueda loT Aiduueinsasdidnuseindfifindmiudunauagiondng
$1unuann gunsalieuiiivarnvatsyseinn wasweluladifinsiauedwdelleniioatiuayy loT
Vil luimunau loT deuszgndldnulusdsing o Ideglidiia

2. 10T ansathludszgndlflunsdnuldvarnnansdiu 1y msdansanuilunisiiou
n3deu nsnsRaeunITdioy nsdansgunsalnegluduiiou nsmsraeufamuiiumisweg
dissulasldgunsalfianiuuuunnnn n1sesiaaeunisidieenaniudnuilagldndesisasdasiuiu
gunsal loT \Jusiu

3. @NNUIARRNLUY Smart learing lailasinsinuafenulined udavidunisesune
Snuazlagldinin smart wiodanius luamununeds nsiideen q arunsadearsiuedliviodeans
fuangudindumedidn wilousuanimuindoudu 9 1wy Smart home (Tudaades) Smart farming
(nunseaasey) Ludy uidedlalddouvesaninuandouuuy Smart leaming 1531184
anmuwindoniidesmedenisdaniaifeunisasuesaganin Taefigunsalunsgunsaianunse
vauldfenuesazainsodeasiugunsaidu q aeluanmuindemfedtuls Tnendunis
atuayuanmalulad Intemet of things

31NNSANYY {I381ATLATI¥YIRALRBNRUUANITNLIAR DKUY Smart learning d1m5UN1S
Fannsieumsaeulu 3 dau il

3.1 NFIANTTVBATIUNBULAL AU Y

szuumsdnniseadeuuszneuluie szuvlunmsilalanasulszy Inluasiedesuiuona
vosfesdou laglduedn loT Mifeudaity Servo dafindsogfunaoutszy uay Relay Fasoagiy
atluaziusninestenaiosivoma warlduonnaaduuuamnivivilunsdansiinu saaied
ssuvlunmafteudioldldfonussy viedeliuaniedorsvonandidelilénu fuami 6

X l

)
i Blynk Server

s
[ _— Wi-Fi Router I
~
Servo IFTTT Server
- E) 00 « Eﬁ . B
) 80
va3ia loT Blynk App.
48
GO A
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1N 6 Fupounisvhaulszneudae

1) lunsdenndevandennasutsey naiuuutewndiadud adulufiniuauen 1/0 vos
vesaidouseagiu Servo uasnavdaddsluds Servo v 1/0 MTousesy uazddliunuieils
wuludshunidunisdervseUandonnasuisee

2) lumsdavelalwuaziniesfuenia Wenaduuuwenndindudaduluiinuauan 170
wua%mﬁ%amﬁaagﬁ’u Relay Up$nazasindsluds Relay W1uwn 1/0 Tdadumnves Relay fidouse
ogfulusninesuazanslil e Uanielnliuaziniasusueinie

3) msldfuenndiadu Blynk lunsauaun1silintingunsal asdoadeuseaiy Blynk server 34
vhnthilumsifensiogunsal loT Auasnsvinulvianunsadasedeasiuldiudumeside

9) szuvariinsudafoudeldlifonuseguiadalnuioirdomsuoniaidld nofmuaeily
7 IFTTT Server Tifinsdsdarnufiounns Email vi3e Line ilefadouluiidivun 1wy treilallynan
N1 Dusiu

3.2 NIATIRABUM TS UVBIRLTEY

seuulumInsavaeumadnBou Uszneusie 1a3eseu RAID dwmduniseudaintng
TndAnwdadu RFD tag L%amiaaeujﬁ’wa%m loT %‘iw‘imﬁwﬁiumﬁﬁm&amﬂm%aa'm RFID wazds

Joyaludnuuasuanimaundiniies A 7

Wi-Fi Router

HTTP POST
JSON { device id : xx.xxxx.xx,
cardkey : xx Xx XX XX XX XX,
date : dd/mm/yy,
time : hh:mm:ss }

@t 22E) oo

RFID vafa loT HTTP Response
A

Request Packet Time Stamp Packet

@ v
id card I g

NTP server

AN 7 SEUUNSHSINFERUMSINSEUAIE RFID way loT

nn il 7 fupounisvhaulsznaudie

1) dlehiButindnudesmulinsin@nuilidess1u RFID Aideusioogiuuein loT finnda
ogjfivioaFen

2) \n3387u RFID aggumsrangn$adaufaiay 5 9a uazuedn loT agguariunaan
\@$esliiunisuniing NTP (Network Time Protocol) #4uiu IP (Interet Protocol) wmsgulunis
sfgunsalili¥ousietnietiefiu Coordinated Universal Time (UTC) flazidundanirefiadiund @

WSnnosazderiunainauun
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3) uesn loT azdwoyadausznaunie tav IP vesgunsal siardaia wazTuialuguiuy
JSON Tagld HTTP Request Tuguuuu POST ludaiiulilugiudeyaves MySQL Server
4) 91an3faeuaunsaiiengsetetndnudissunaiunavieiuienndindulagld

aunivlnuvseneuiames
il 8 uansfegndeyaniinisdsninuese loT wasia3ase1u RFID luinivadlugiudeya

Y

LAZUANINAUURTA L’dj‘U

JSON { device id : *192.168.1.103",
cardkey : “39 151 176 59 59",
date : 01/06/19
time : 13:10:20 ) N £ ']
» Mysat G

v

1921681103 391511765959  01/06/19 13:1020

1921681103 G Mathematics 300 1600 31511765959 Somchai Rakrean

Course Name: Mathernatics
Room: 622

Date :01/06/29

Swdentneme  Time
Somcha Rakrean 13:1020

dl L% 1 v o U ¥ a 1%
NN 8 AIBDYNUYBYRFINITUTZUUNITATIADUNTYLILUNIY RFID wag loT

3.3 maseunmsasulutuitey
JEUUNITIANIINISISBUNSARUYTENOUAIY Bluetooth module Mdausipagiuuesa loT

Wosudmayas Bluetooth naunsninulunsdinsiUaUngunsaiildneluiesseu danni 9

—LF"0
Relay uaia loT Bluetooth Bluetooth
Module App.

7w 9 szuumuaugUnsallumsInnisiseunisaeu

IINNNT 9 FumpuNTINUUTENOUNIY
1) dienaduuuwonndiaduluausvinudadusonndiatu Bluetooth control (anatilwanle

971 Play store 983 Android wag App store 83 Apple) fianunsasnuadilifun /O f1a q ves

vesalavzilunsdsdayaalui Bluetooth module Mlienegivuasn loT
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2) WiavesnsuAann Bluetooth module avUszananauazasddaluss Relay riruwn 1/0 T
farBunmves Relay Tidousioogiugunsalang 4 nmeluvioaFeu 1wy LCD projector, Digital board,
Notebook niiaLrdasideiiierlalngunsal

Tuthagtu fusvmiliausyuy loT san1edmnevarnvatsyie Wy gunsalmuauTzUY
Iwitluszuu loT adndlisanios veseuunUUATUINITEEN Smart home WolUSsuifisusewing
nsteszuuduiaginldnuiunsiaunssuy suvdisasuasiinlitiegani wiaeddorluives
mudasndevesgunsaiuasild esnidunsimunlaeiioondn luvasiinsimunssuvasidodly
wiftansaiaszuUldnsaiuaudeansuaralddnefining

52U loT iuszuuiedetnefisesiunsideusevesgunsainarnvansviauas fosldlih
fedu azdesdimansreaeumaidonsoasnadaides ielfuled ssuuiiadosnimuazensiinisfiaks
szuulidrses eliszuuvihanildainave esanlunsdiiiliduoradsuansenudenisvinnues
unsalu1sedin sadsmsynszuuln (Reboot) enadsasdensisnsldnu

sxuu IoT ¥ilsigunsaisng q Aadedoasuazvhauufulaesalud@ drelianunsoidnis
foyaluddnuasdoyaiifisrvazdonunn awnsniluldoldvainvats wonand flddaunse
AuAuRUNIaikarsEULANg 1 Tfogsazmnaunenardlszavsamnniy

GEL

PNHANITIVENITODNUUVANTNLINRONWUU Smart learning lagld loT wuin 1) AsHaun
gunsal IoT ansafaunlddheisnsiligenndudounasldfunulige wazidesanuwanvefuild
Tunswaunduwuy Open source ﬁﬂﬁﬁﬁﬁwmm?mﬁaﬁm 9 Winfnsunn Jadunséiuae
mwazaanluAgiaulaaansathluiaunsosenldegimainnats 2) lumsuszgndlda oT fu
nsAnY AR NluNIT08NLULANTWLIAABULUY Smart learing 3 53UV USENOUAIY N15IANNT
Houdsunouuasudadou nsnmaaoun niFouresSeu uarmaFounsaeulududeu 3 ssuy
Smart learning Hglin13dnn1sisaunsaoulaNudzAINaUIBLasiUTEANSAIN AIU150R T80V
anundonvasgunsaineuldsu quanazdanisgunsafluduFeu uaznsnaeunisdiFeuldesns
gnes Fadenndesiunuidsnmsinnisuasiamunginssunisiouriutennindulagltinalulad
RFID waz QR code 32U loT nsdlfinun TsaSeuthugldzenan AldinsiniZevluguuuu RFID Sy
QR Code wae loT wieliinguszsiduanuisafanudnidouinuniswennaiaduiiofeld (uiuin
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