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‘MathWork& Products ~ Solutions Academia Support Community  Events

MathWorks Account Search MathWorks.com

Create MathWorks Account

Email Address

You will need to verify your email address
Country/Region United States
How will you use Please select
MathWorks software?
Are you at least 13 @ Yes O No
years or older?

AN 2-7 NEWAUNALNEIATENITN ThingSpeak

737 (The MathWorks, 1.U.U.-b)
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Measured Values

6 1 1 Il 1 1 1 1 ] 1 1
024:4535 P05 1505:3005:4506 PMIG:1506:3006:4507 PMIT15

TimeStamps

MWA 2-10 fag1ensuanINatayadIensnaINlusINIU MATLAB

fan (The MathWorks, 11.4.4U.-a)

32



2.4 Fayalfgrnuuazlaseasianiwinldiu ARDUNIO

2.4.1 Yeyaifivatu ARDUNIO

Arduino §i51nfnsinannaudnaifiinanlasssiamnlalasaeulnsamesasena AVR WUy Open
Source MlF3uMsUsuUTIanlaTaNITiam Open Source o AVR Bnlassnsnilefitiedn “Wiring”
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o & o U va v o= [ v a Al 1 [ el' = . o
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2.4.2 A2UABINTITNY HARDWARE wag SOFTWARE
Arduino \Uuvesalulasaoulnsaaeslagld AVR suiadndudiussuianatazdsanumnzdimnsy
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Ail 2-11 vasa Arduino

i CArduino fAeegls,” 1.U.4.)

2.4.3 awdildAu ARDUINO
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lngusgiannudunvesniwdtugniuiinliina1w1d (C Programming Language) Hugn

Y
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WJugdauneinusmudaninuaues ANSI @msuaiuuesadanaziinisas1anuduaduunldauluddulindu
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Auto break Float Case Char const Continue
default do For Double else enum Extern
register return Goto Short signed sizeof Static

Struct  switch If typedef union unsigned Void
Volatile while long Int

AN 2-12 AIE9E9UNTYIY

730 (WIBUWIEU AR NU AN Arduino,” 1.U.4.)
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dinsinludiidu C++ 999 Arduino L3310 Arduino tevinn1susulsanazanwlaguuuunisidey
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insanwiauaimaasswazldeuniwi@aes Arduino dlusseziaamianuinluannuduadug,
Arduino Hulily C-Compiler Tnamsus Arduino azilanwayn15autuLAgIiuiu Text Editor 989
A1 C++ Aantlelagaginausiudu Utility unsdau? Arduino @319uu15895uUlne Arduino agld
JURUUNISYINuTes Text Editor Wuninninlunisfndedearsiudldwintudiuie mdnsa uu
Arduino aglUlSenlddaudaniui@uas Utility duq aldiduinsesfiowaurlusunsuvos
lulasaaulnsataesnsena AVR 8nfinilalay Arduino awidanlyd C-Compiler ¥4 “GNU AVR-GCC

Toolchain” 31U Library Function 98 “avr-libc” dau Utility 7il4Tun1s Upload Code 19y AVR
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a . [ 1 b4 a < ! 1 1
AMWITYBY Arduino Axdanuaguuuulassaiivensideulusunsueenidudiuges viatgqaiu
TnasnusazdiuIfendukaziiiatinflanduunsiudimeiufaziseninluswnsulaslasaasianisieu
TUsunsuvatArduinotiumnalusunsuazdesssneulumeilsidudiuauminladliud agnetoeigasodl

HeAtuguIu 2 MnduAe Setup() waz Loop() AifIBENY

#include <Servo.h> // dauuanlulddia Servo h s laluldsunsa

int Servol = 9; // AMWuALY Servol wnu Pin Digital-9
Servo myservo; // #3714 Object 48 myservo \WaAIUAY Servo
void setup()

{
myservo.attach(Servo1); // ivualilgv Digital-9 a514dueuruaduay Servo

}
void loop()

{
myservo.write(180); // AMWUAAIAILLL LAY Servo = 180 9"

}
auuulalassaseiiuguYen s #nldnu Arduino duazdsznaulume 3 dwlung 9 dedufe
header Tudguiazivseludflagdnesirualiludiusudureslusin sudsdruvesHeader laundaun
< . . . § = ! U 1 Q{' 1 d'
\Ju Compiler Directive ansqsaulufisdrnvesnisuseniamnysiazainsnannegnaglslulusinsy
setup() Tudniduilsiduisdundeaimualiiilunng Wsunsufwdnluuialdsunsuazlidosnsly

uidsdndudesussnmaliseanaissualidosdeumddag Blusswinnadulnmalddusianmvun
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GUQ‘ULGUG]GU@Qﬁﬂﬂ%UIWUWQﬂﬁUuuf\]gieﬂaq'ﬁiU‘U333}7’1’]3\‘11“3'31&1/]@\@\7ﬂqﬁiﬂﬂiLLﬂiﬂiWWQ’]ULWENiEJUL@IEJ'JWE]‘U

BUAUIUYDUSUATNAST IS WNTUTSLALARIELALINUNTST Setup AINITITIIUAIES LUNTANAUA
wifinsldanuves PinMode wagnisiviuaal Baudrate dmsuldaunesndoaseunsudusiu
loop() tluduilsidudsrunfasnmualidluyng Wswnsugudeaduiuilandu setup() Tnaileridu

'
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loop( ) Hagldussarmdsnsesnishilusunsuinudusssevdy duldlaidaudsndSeuiisuiuguuuy
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299 ANSI-C drutiffaflandu main() azwiuladrunsndsnotdudrusuduvedlusunsudsazisenin

Header TngUsynoume1ds #include JadumdsiiAeiiisanin Compiler Directive Faiulaildmnds

1% '
Y o =

dasudinilulusunsudaiumdaiifcddodiniomueasilaasulaiemdunioumddug lne
Compiler Directive agldvinuntifidmsuvanls Compiler %Uiﬁ@ﬂl‘lﬂﬁﬂﬁ&ﬂaﬁ’]gﬁLﬁ?ﬂ?ﬁ‘ﬁﬂiﬂﬂiﬂj
F1ds #include alddmiuuenls Compiler $ufilumsudaddwedlusunsuidivdnouenlatisd
sndugeddsalunmsulamddiiuivsunsuiiineandegrsisduasfunisuenls Compiler vin1s
wnlilade “Servo.h” Wnldiileenldmaanineg fussglidhanldnululusunslagldsuuuy
#include <header.h> Tngiflonud1ds #include duvan1wivesArduinoazludumlnafiszylily
WP30IMINY <> NAIRIES #include A1nsLYs Directory Tiviusausan Library 9sluswnsuArduinols
Faffo “.\arduino-0012\hardware\libraries\” FuiilarhnnsinsalusunsuvesArduino 137 Directory
fifein “c\arduino-0012” Inldneueniidu Library Function Wwag Header 199 azgnsiusaniulif
“carduino-0012\hardware\libraries\” 11oTUsun3unuA1de #include TUswnsuv849 Arduino agly
Fuvlildningg 2nd1uniaues Directory % “ciarduino-0012\hardware\libraries\” tutaalngdan
189 Header agusanlufsdrdsdrunildussnimasiedanys (Variable Declaration) wagAimad
(Constant Declaration) s3usteflsfidusinge (Function Declaration) faedsaniegdlauiaiudiiiu
s
int Servol = 9;
Servo myservo;

dusudundnnuddguardnluigavesdusunsy Arduino Aisndusesdiuasazvnlalalunis

WeulusunsuvesArduinopieflaidu setup() wagilandu loop() Feileiduiia 2 drulliiguuuulaseasnei
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willoufiuusignimuamedevesilsidulunisianizfe setup() waz loop() tne setup() azileulinew
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[

loop() Fsik 2 HlaifuiifivouiunEusuuasAuanagneld

void setup()

vihiivesilaidu setup) u Arduino Asldvimihiduduveslusunsugosdmiuldussamdsingg 1
Tdmiuimuanisiauresssuundeimusamuandinisinulifugunsaineg & shdsiavuai

U539lIn1elafeAdures setup() HaggnisenTuuiinauiieaseuiieIfenaulsuAuNIsiues
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[

TUsunsy maen1s5idnls MCU uduinew) wirulaeadandeuussqliluilsddudiudlauwnends

drusuimualnunn1svinnuves Digital Pin wiemdsdmsuivunnuaudfivesmesndoarseunsuiu
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void loop()

'
o

wihvesiaidu loop() Tu Arduino Aeldvimihiiludiwvadusunsunand miuldussymdsmununis
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ausneg YedlusunsudesnisldlusunsuinaulaedrdsivssabiludlsiduilazgniSondunivineny
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419 fiupudduaztoulenmnuald YedungaziiuliilusunsuiiazUszneuluimemasinilouiues
' = a = @ o @ aa v & & Iz .
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anusalsenldanumdssinge tasanuliluldduldnuionis (Ussdu wasdufina, 2558)

2.4.4 dudsuagaasiuly ARDUNIO
muUsninefanguussiidnesimiavwazinsomunglas Avuduludedieldivunduiunu

voerdayafiiifeinisardedslulysunsunaiiiiosanitlunisvihuresdsunsuaie) duagldand
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Arduino az8andnuad ANSI-C NnUsznisiiuifie FevemulsiesUsznoulumemsnusiiauuazuay
TildpIosnunefivawdn 2 AfetATasnue Under Line () wag Dollar Sign ( $) unlglunisnsdale
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AUsudnA1@9IU (Reserve Word) snldsstiedemianiulauntomadinasde Internal Function ¢4

fassliudaludiniw nguen ladu), 2521)

'
[

A1A99URIY 9 V09 Ardunio Tulusunsunrw@ues Arduino duaziiussleanioardaininua

Fuanldauliuddnnuniladieglifeanisasdssniaadiiudsnioadamdwmseilendusiie Juunly
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v A o

< v VO A v o o Ao Y . A = o o A . ° X 4 ]
Nuesidetlifsdalvignivieresmdsiiilieguaived Arduino 8ngafndan Arduino Avuaduiieldeiy
Junsmzliudrnusziodumanuimuldligldiinisussmetunildnulmidnmszaglueriu
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AALANNI LA ITULITIAANIUYDY Arduino ("MalUsvliadeya," u.U.U)
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aaguiliy Constant mas Arduino

HIGH LOW INPUT QUTPUT SERIAL  DISPLAY FI HALF PT
TWO PI LSBFIRST MSBFIRST CHANGE FALLING RISING false frue
null

AN 2-13 A1aauUdu Constant U84 Arduino

fan (ende UzANS, 2552)

2.4.5 sUuuums@gulysunsuuy ARDUINO
nsWgulUsknIUu Ardunio THlUsuNsuNTvedn “Ardunio IDE” lunsiliguynds@saninsald

JuAUnaNesEUUURUANSWY Windows Wag Mac OX

usSB

2NN 2-14 BEAn9UskNSY Arduino IDE waz @2 Arduino

i1 ("Arduino," 11.U..-a)
Feilfumounsadusunsusiselud
1. Weuldsunsuuumeninmes dunislusunsy ArduinolDE deanunsaniiilnanls
3711 Arduino.cc/en/main/software
2. i niideuldnlusunsuiFeudosuds Wigldnudoniuveda Arduino Mlduas

U8y Com port
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9 sketch_octl7a | Ardu

File Edit Sketch Help -
Auto Format Ctrl+T P3
Archive Sketch

Fix Encoding & Reload

sketch_octl 7
|

Serial Monitor Ctrl+Shift+M
©  Arduino Uno
Board 14 Arduino Duemilanove w/ ATmega328
Serial Port L4 Arduino Diecimila or Duemilanove w/ ATmegal68
Programmer » Arduino Nano w/ ATmega328
Burh Bootloader Arduino Nano w/ ATmegal68
Arduino Mega 2560 or Mega ADK
‘ Arduino Mega (ATmegal280)

AMWA 2-15 JuUas Arduino Mf@9n13 upload

Auto Format
Archive Sketch
Fix Encoding & Reload

Serial Monitor

sketch_oct17a

Board :
Serial Port | v com33 |

!

Programmer

Burn Bootloader

AT 2-16 HUBLEY Comport Vaduasn

3. nady Verify litensiaaeauaugnaeuas Compile WAnlusknsy 3nuuna
Uu Upload 1An Tusunsuludauasa Arduino fumiveaneg USB Wedulnaniseuiasu ssuansdaniy

uauUg19a “Done uploading” wazuainazisuvinsumuAulUsunsulilaiug
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O

int led = 13:
1d setwp() (

pinNode (led, OUTPUT):
)

v Loop() (

AT 2-17 N5 Verify tiiansadaulas Compile

i (TUswnsy ArduinolDE," u.U.1)

2.5 1Usunsu ARDUINO IDE
Arduino 1ulusunsuilifialdinensansauisuazeenuas  daulunslioulusunsuniununisiiy
vasuesnneluiadinsedliedmiudeulusunsuutldiuns juuulideswoniasasonlddmiu

WeulusinsuilAe ArduinolDE (Arduino integrated development environment (IDE)

shetch_feb2la

ARDUINO

Home Buy +» Download Products Learning + Reference Support

Ad 2-18 TUsunsu Arduino IDE

denanulnanlnalilnzaudiussuulfuRnsaildnudadliiiden 3 ssuuldun
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1. Windows Installer, Windows (ZIP file)

2. Mac OS X

3. Linux: 32 bit, 64 bit
dmiuildsruuUcinsiuladannsadenamidivanldaesuuuie  wuuidulndRnsauazuuuiidu
TWstusataildailddedany  luiitzveuuzilngiligosindmsnisaenivanudvinnisuan

Ilandenniudilunedlulasn ¢ vihmvedlusunsuwaslopsuildeulesisgy

File Edit Sketch Tools Help

sketch feb23d | Arduino 10512 - o

wsuluaravasnonauly
udadlW#ithntsiados

wilaufinnouasnonguliktnnasnowNSH

Ana 2-19 Temsunisnisuvasldsunsy Arduino IDE

731 (Arduitronics, 2558)
a Y & 19w A 9 ) s a o v 2y
ﬂ'ﬁL°UEJuI‘UiLLﬂillQSG]ENGNF’Y]IEUQ’]ULW8?1@ﬂﬂﬁ@\‘lﬂ‘U‘U8391‘1/]‘14'111’11‘6@’114!‘6\‘11@LLﬂ

1. sdsuresuaineneli vndrLienaaeulsulusunIuud ldisdnaeansyinnuaLig g
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Blink | Arduino 1.0.5-r2

_— )

ch Help

Auto Format Ctrl+T
Archive Sketch
Fix Enceding & Reload
3 Serial Monitor Ctrl+Shift+M
up
8! Board )
S Seral Port
led erial Pos
Programmer ¥
D r
- Burn Bootloader
rite(led, HIGH): /¢ turn the LED on
oy ; /4 wait for a seco
rite(led, LOW): /4 turn the LED of
ooy ; /4 wait for a seco

Arduino Uno

Arduino Duemilanove w/ ATmega328
Arduino Diecimila or Duemilanove w/ ATmegal68
Arduino Nano w/ ATmega328
Arduino Nano w/ ATmega168
Arduino Mega 2560 or Mega ADK
Arduino Mega (ATmegal280)
Arduino Leonardo

Arduino Esplora

Arduino Micro

Arduino Mini w/ ATmega328
Arduino Mini w/ ATmegal68
Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmeaa328

A 2-20 vasamtiausanuluswnsy

fan (Arduitronics, 2558)

2. famnasadnusantuuase (Fdudaniiinilnisinudaiuuasnas)

3. 1@enTUAYINSIUTWATY

File Edit Sketch

Blink§

int led = 13:

/7 the setup |

void setup ()
Jf inirtialiy
pinMode (led|

void loop() {|
delay(1000)

delay(1000)

Tools

digitalWeice (led, HIGH):

digitalWrite (led, LOW);

Help; b
Aute Format
Archive Sketch
Fix Encoding & Reload

Serial Monitor

Board
Serial Port

| T,
/7 the loop k¢ = el g

“Burn Bootloader

Jf wmalt
// turn
£/ waic

CLECCNDBIIND qiv
i SRR -..3.&‘”

/f turn the LED on

Ctrl+Shift= M ~
FETS

B |ewell
USBasp

Parallel Programmer
Arduino as ISP

the LED of
£ar a seca;

for a seco
Low
&

'
=

AN 2-21 siiavaslusunsuidaiuaunsal

b4
= v

A15199%Arduino IDE fvunaundil

(%
v

1. 819

Qe

2.

17im (Arduitronics, 2558)

1 I3 ¥ % 5 d' LV
ANUDSALANTINUUDS AT T

s IS ! LY 4 ISP s a
FNAINDINLTDUABNUUBIA (NTURDUDINVIN)

3. AeANrAN1SUSHkNSY (NSElsauasnase)
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4. Weulusunsy
5. AanUuudasindiluniwiaias

6. manUuilsulndasuesn (Usvnna gassaunes, 2557)

2.5.1 n15k497u NODE MCU +9u WEB SERVER faalusunsy BLYNK
Web Server Ao Server filsfusnsyiuladun Client AiunSenveniniulneld Hypertext

Transfer Protocol (HTTP) #nued3usuun1svinauues Web Server wuudnes Web Server fifie TCP
Server fla Port 80 Tl iiflamesiwiiilsesu nisfesadeyaain Client Fslufitife Web browser
Tagld Protocol wuu HTTP 1o Web Server l¢§unmissesefiazdstoyaigniesvendulud Client il
ilUuanina snfee1an191in Web Server funislaau Node MCU saufu Application Blynk wag loT
ﬁmmim‘?iamiaqﬂﬂiiﬁ Device 1045971V internet l9agsdrenie lainaedu Arduino , ESP8266
Rasberry pi vi3ousiuduq fisaien Widget sisunmuasununsdoy Code 81n¢ g iy
madenlunmsidouednfu Blynk server sidsaunsaldlanes Wikl waziedetneilede Tasannse

Download Application HlewEasruu 105 waz Android

Blynk Server

Blynkapp O =~ Blynk Libraries

() Internet Access of your choice
Ethemnet, Wi-Fi, 3G ...

Al 2-22 Tassadrandnuas Application Blynk

37 UUIEST WIAKND (2559)
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Blynk 1usenmiieduiifiunanresufiastielianmnsoadnessuu loT dwmsunuing luldae
nudy nwsedled Blynk leSeulily dulunsvhanudssneutuduszuu oT ves Blynk uwasd
lAssasananysenauniy 3 daulann dunsnlny, Winiesves Blynk Lagdiugetensaunisuasssuvaus
nailesn syuvanesnaludufudiuiiadiaeds Wedidesnismuazmnsindiaunseld lomuvesa
g13nu75 (Open-Source Hardware) lguifu Tngluaani Blynk ausaldanulatuansawisnseganans
1eun Arduino, Rasberry Pi, Beaglebone, ESP8266, Electric Imp, Spark Core 1usunagdefiniswaun

Wasesfuaniawisuluile agnaaniian

2.6 LL@WW@L@%&H LINE uag LINE NOTIFY

Tsunsulaw (LINE) uguuunsdoansuuniuasisassdvesaunsvlny : defuazdedninveueundin
9 LINE - Communicating format on the creativity ofSmartphone: Benefits and limits of application
lathJuguuuuvedusunsuaununuuansninuilaiauduiedudemnmildunisdearsainy
1 1 % td' o 1 & « a a‘” 5 U ¥ 1

waneegNassassAminlladlaawmufe* “ SULUUTDsERNNDS *sIunsnadnuanizluiusig
loun  nsaunwssdssnisdeasuuungunisasslniladuaznisiawnuduiumenadnuasdingin
tudsiiladlasuanudenduegrananstuglamlvuazidnvedumuaz usnisiiunyssgndldiiie
& ' Y o Y oA & P a v o ) ¢ A
Juwgesmslunisifsuslaaladvinefuweundiadudmsunisauninuugunsalnmsdeanssuuuy
g A ivinuneuiwefuasuiuidn (Tablet) Hldaninsadeasmenisinidenuaingunsal
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afnnasmumaAnIaway udAyaRnnesveansdudinge uazadninesnisguinivedeadususgielsn

[
Y a o

mulaudinaduweundinduluilugnamnssuaunsivuiiiadalrusnsdaust 2554 Wuduandandi

¥ '
Y v a

eiiTnnuandnguuaziiulntusgsailowsiionadui@infiuuueuansluinnuiisuvedninae
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ﬂﬁ‘wﬁ 2-23 Iaiﬁ’App—Line

2.6.2 wanwalAtuiasy Line Notify
LINE Notify tfuuinsvesyma LINE idhuuimsuazdesnnsiigndes vinuannsadsnny msudaiiousng o
TUSwondveavinuesld iiunsld API @audendu HTTP POST wuudies dasiiaues LINE Notify fie
ansodwdadeulfiamzdiiveld vienguiueldiuaundnuiniy liaunsodsderudwiosaun
vaufiouq ¢ mndesnslianunsadsfennumlasils vinudedld LINE Bot APl wnu
WAL INE Notify 1huiilow

Aeufiazldau APl uazdsnisudafiouviiudisadia LINE Notify Wuiieunsulpsauny QR Code
N13U8 Access Token
Tunnsldaru API Tunn 9 U313 wilAsiiFundn Access Token M mulusiaiilinouazidldam Al
Tnssiatandutornuuudiud ussniaiaveas) dsumn Access Token gnillaume Lsndannsald
NuUS UG (winn3fadn Access Token gnillawme AITENIEN Waave Access Token Tyisiviuil) 1

TUfintiu https:/notify-bot line.me/my/ a1ntiusguvaglisidondusmousaian LINE Inensondiud

wazsianunlansliasliy
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LINE

Aagiwa

TWAHIY

WA 2-24 wiieedendu App Line

Weamelguieldlusunsuuadliifouaunauans aswy een Access Token (@msugiimun) vinady
90N Token lnadanruivuazusnglusuwuu [@e Tokenl: [Tan1y] lnvanunsadentainasdeloniny
wWldlungulavedslvisaes Wensenasuuas Winadu aon Token Weanaluwad oen token uddvzle

s9d token FaazinunlgluTunpuNAIL USRS

Token viaan

draananwinil ssuuaghiuaas Token iaanTmidnaalyd Tulsada
aan Token Aauaanaiamiil

AN 2-25 winsnaiaaan Token

11 ArduinoAll (2560)
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switch
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4.51-5.00 AU Wudaeg190s
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AIdeadunsasiuasesilomeldlunsiiusiusiudeya sl
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3, ‘L‘hLL‘UWmaauﬁlé’mua;:JL%EnmzymnaaummmmzamaqLﬁammﬂmé’%ﬁmmaamﬂé’m
(100) TnedmdanlSiannzdaiifin 10C lidosnin 0.5 sruvaidouaiisiusanldarndenusi
yosfiBrmnguTuluilatornslutuunagey

4. duvunageuiinsivdeusazuilonda lunaaedddfuinfnwiainiiviaisaune aus
UIMN553M W Inedemalulagsvuananszuas 91U 30 AU

5. USuusawuunaaeulvniauldanu

6. TRinAnwviuuunegeu

7. thieyarzuuuvesindnwiildluuszinana

8. nszuavasunails

daufigas Tnssnsansaumadmemnalulad loT wazUssdfiunasenisysadiunmuanings Sndnwildsu
Tandangidelumsdavinlasinisy dae STEM fail

o lasnsazdesainsoandymviedfiudssansninnisiay

o lassnisazsoviaumemalulad loT wazmaluladansaumne

o lasensazsaduanideusunvesanunsaiiiedeatiunie STEM

o lasimszdewndeutazanunsalylaase

® 1ATIN159EADIANIDBNENNTEUIUNTBONLUUNINIAINTTY

va o

Tudrurean15Useiiulasan1snunAnw1anyin 8398 lauseliulAsIni1sA8n15UsE I UAIUANINAS

Y

(Authentic Assessment) lngyNsUssiliunTzUIUNTHAHANER (Process and Product) lnglannuuas
wuuUssLiiulasansvesindnwinien1sUssiunuanInasgailgnssnadidiuiuettey 3 aulunis
Usziluusazlasanis

A2UNE1Y LUUNAFDULIARADNITHAILILATINITETEUNANIENALLLAE 10T

= Y Y a av A a v a o a &
1. ANWYIAUAIN N ) LRAFATITLASINUIVYNLNYIVDY LﬂEJ'JﬂUW]ﬁIUIaU [OT LLALALLAUANTYN
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2. aswuuinanafdemheseumalulad loT dunsseuiasiudnyilaglduuuninsia Likert
al [ a =3 Y A [y} o ¥ =2 g.'; % %
TszeruanuAniuliiaen 5 5EaUa1UIUN 20 98 TReiaANUTIAIUUINEAEAUAY

3. YUUTARAARTLAEURHEIN A TINFOUANMLE AN ITuTAIN kaATITS

& I v oA P o oA v Y Ao Vv | o o
Wan nnAsriianuaenmasd (100) Tnadadanlianizdanilan 10C ludaenin 0.5 s2u99Ln
Y a P v ° v A ) P )
Touaiyivrliandenusiiveadilietyuusuusmnlateninyluiuuin

4. duuInanARNnsI9dauLaskAbukal tunaasdlgiuln@nyiaivnIvIansaune Ane
US53N WM Inedemalulagsvuananszuas 91 30 AU

5. USuugamuunaasuananlinseuldnu

6. Tmin@nvviluunaasulanfndiainadadunisvinlasinig

7. ddeyanziunvesindnwnlaluussiians

8. Anszviuazagunaile

3.4 nsuaTIeikarUsziliunateys
3.4.1 msAs1gRteyaldeusuin

AdelavinsiiudeyaainuuunegeuinkadugnsynanIsseukaz U InaARsan1 s

Tasanisansauwmamemalulad loT ¥aIanAlasunIsInnIsausmalulad IoT HunsiSeuswuvazLAL
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anantdlun1simszvidoua
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tnfnwnluseunaa
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1. MsmAANufignsadaileni (Content Validity) (Usnel wandayae, 2559) WWunsman

>

ANUgInslagIiET et UssiiiunainAntunsedeasuiy q danuaennaeeiu
% & A = | ¥ (3 a v dy
ngUszasdvsennumnzauvisell tngldinaeinisusediu Asil
Tiazuuy +1 mneds udladndeasuingauszas/iiloniiuy
Tinzwuu 0 vuneds lwdlaideasuingausyasd/ oy

Tingwun -1 vaneds wilahdeaeuliingausyasd/illentu

wenhdayanlaunAiumuans Index of Item-Objective Congruence %38 10C

R
10C =Z—
N

5o SR Ao wasamvesazuuuldaNNIRaIsINvRIiTmY
N Ao Sruaufideasy
nausinsFinAuA 10C f3an 0.50 Tuld wansd1 Fafouiuialdnsqausvasd wiensey
ot uanei demanudadul s

2. Anadglavadin (mean) IngAMINANGNT (FIU d188A Uag SIAMN angen, 2531a, vt 73)

M

dlo X A Anadeiavads
LX  fp navinvesdeyaynan
N fe Sunudeyationun
3. fsauuinnsgiu Taednaaingss (G aiver uas Ssaan e, 2531a, 1w 79)

_ |n Exz—(z:r}z
S.D. _\] nin—1)

Wo S.D. unu AddssuuLIAsEIU (Standard Deviation)

2 o w ¥ y
nX LU NamﬂmaﬂaawmﬁzLLuum%mﬁuaﬂQL%EJu
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LX iy nasimesnsiuuivanvesdiFou
n o YV
LU C\]']U'Juzﬂﬁﬂu
! a v ! a v a Y aa .
4. ANINOFADUAINULLMNNANUDIALLLUURAYUDIUNLIYU  NDULIYU - NALIYUY I%aﬂﬁ Paired

Samples T-Test dlgnseail

D
[ o e—
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WD t WU NSHINALUUN
D WU ANULANAIIYDIALLUUNE NI I ULALNDUS HUYDIUNS I ULART AL

N 60U INUIUTNLTEUY

3.4.2 A15U5LLAUlATINISAIENITUSEL LI UATNANTNDS S

Y Va v

Tuduresnisussfiulasansiindnendnyinduld HI3glausziiulasansmenisuseidiuniy
aNM339 (Authentic Assessment) lagvinn1sUsziiunseuIun1shasnandn (Process and Product) Tng
lasauvasuuuUseiiulasenisarsaumnamemalulad loT Aun1sUsyiliuntaninaseannuuulseiiy
1A59N15909UNANIANVTIVITLUVATAUNA ANZUTIITFIND UMInedemnaluladsvaenanszunas R

lun1suszidudnAnviuazredidi@eivigduiuedates 3 aulunsussiliuudazlaseinis dadlsede

Aoluil

2o,

1. n3.99 lvendu
2. 8.NSAN 9UYN
3. a.gsAdngE annmidlvena

VeauAU L0191 UTEIE1U R TEUUANTEINA AAZUFINTYINY ITnendenalulad s uuananszuns
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S188LLDYAVDINANY
1. %a-m:uaqa
2. %a-‘umaqa
3, %a-umaqa

4. Yp-uuana

U = Y ' [ ' U =2 [ Yo o &£ 1 [ 2 a
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2.4 N1598NLUU User Interface bonviangay

1998 are9u

3. AUNITHAIUITEUU
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UTuuse
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M13991 3-2 Rubic AAINIY

FTAUAZUUY ANWLYDIY
A (3) wunangIuninssUszny uasiiveraiuraulaaduayy
wold (2) WunaNgIunnssUsEiiu uiananladsliaenndeiu
UFuuse (1) Linundngunnssszinu
NAIINITANTUAMAIN

MnfoyanIsauuUsslivrsnuindisenisussliusieiu 13 Yssinuiedudednisinunguninent

3 SEAUAD 1 2 3 MITUALUULALYDIN1TUTEIUTATINISVRIINANEIFUNITU 39 AZLUY LAIRIANTUNIT
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4. wWan1539¢

mMsWensdaasunsseusinalulad the Internet of Things (IoT) HiuasifiuAnwfion1siag

aa o VA o

WIMEIRERAITa {3l

o

1Fauanlaa1NNISAUTIVTINIINNAUFIDE1T 51U 17 AU Tnstilausnanis

Y 9

[

a ¢ Y <
WATIENVBUATUU 4 MU MY

Y

De

AOUN 1 ALLUULUUNAZDUNDUSYULANAILS Y

P ) ' YR P =
AOUN 2 ARE19IIUBLASINITENTAUMANIEMALLLAY [oT

d' d‘ v a L= a
AU 3 NaNlAaINN15UTEIULATINTVRIUNAN BN IUAN N

AU 4 LaAARABNNSNAIUNLATINISINALULEE loT

4.1 ATLUULUUNAFDUNDULS ULATRAILTEY

AIulaldnAnwviuuunaaeuinanuiseswnalulad loT feukasnainsseudiwim 2 a3t lnglunse

= & I = = ' v = D% a S A [

# 1 Jummeseumbiuiseun 1-8 (eunaznausew) lnglitedouyain wayassd 2 Wunsmaaey
1 = &9 vy a v A A U vaw Yvo = =

Sy 9-17 Falddeapuyaiiunounaznasssuduiediy (IdeldiiaueransiuSeuiisuasiuy

1 v A v A
NBULLAZUAILIYUAIU

A58 4-1 LanaA1adlagd Ul UNLINTTHTOAZL UNARUTINAN B IVINLUUNAFBUN D ULAZIAY

S HUNALULAT ToT ASIN. 1 bag 2

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
azunurouaouasa 1 9.65 17 2.548 618

Pair 1 5
AzuuuraaaeuaTIn 1 15.53 17 2.065 501
AzmuAoudouatai 2 13.71 17 2.114 513

Pair 2 Y.
AZUUUNSIARUATIN 2 18.65 17 2.206 535
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a o v o ' = ] a o o | = =
NMTNIN 4-1 dwTunisnaaeuasan 1 (mheiSey 1-8) Aladuazuuwvasindnwineueunalulad
< v =2 ¥ A a1 = ! [ o
loT Azuuwdy 25 dnAnwasulanzuuuiadie 9.65 uazildiundeiuunnggiu 2.548 drmaaniisey
wAlulad loT wawhnsaeuraaseutindnuimualanziuugdufe 15.53 wasiidmudsauuinigiu
2.065
o w g o | = ' a o ¢ ' = =
dwfummegeunsan 2 (mlelsey 9-17) AlafwavuuuvestinAnwineussumalulad loT
[ v =2 ¥ a a1 = ! [ o
Azuuuay 25 dnAnwaeuldnzuuuate 13.71 uarlidmdesavuinsgiu 2114 dundniisey
wAlulad loT wawhnsaeuraaseutindnuvimualanziuugidufe 18.65 waslidiudsauunnigiu

2.206

5197 4-2 LEARIANP INOUL wseumalulag loT

Paired Samples Correlations

N Correlation Sig.
Pair 1 azuuReumeuatan 1 & azmnmdsaeuasan 1 17 822 .000
Pair 2 azunuiouaeundsi 2 & azumdiaouniait 2 17 .807 .000

INANTNIN 4-2 WU ANERFUNUSTENINIALBUUADUADULALALLUUNAIADUYBIUNANWIASIN 1

(mheiFey 1-8) MihnsnegeuluviheSeumalulad loT J1uu 17 Auedil 822 w3e Jeuay 82.2

wagA3si 2 (miheiSeu 9-17) od#l 807 wie Seway 80.7
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A1 4-3 LanAana t-test dependent Tun1sUTEUEUAZ LUUEDUNDULAZ NAINTITEU

wAlulad loT NMYN1snaaauluasan 1 way 2

Paired Samples Test

Paired Differences t df Sig. (2-
Mean Std. Std. Error 95% Confidence tailed)
Deviation Mean Interval of the
Difference
Lower Upper
Pair nzuourounadi 1 - -5.882 1.453 .352 -6.629 -5.135| -16.696 16 .000
1 Azumdimounddt 1
Pair AziurevaouniR 2 - -4.941 1.345 .326 -5.633 -4.250 | -15.148 16 .000
2 Azuuundedounied 2

| a

PNATNA 4-3 WUIMUNITNARDUATIN 1 (MIBl3eU 1-8) AEDA t & A1 -16.696 A1 Sig. (2

[V
v a

tailed) .000 FUPININTEAULUEIAYN AR 0.05 LAAIIIAZLUUADUNDULATWAISBUASIN 1 &

mnuduiusiusadlotanwldsuniseumsaeunalulad o7  whflezuuundsdeudiiniuegnad
MneadRfisEau .05

dmsulumsnnaounsil 2 (mheideu 9-17) A t il A1 -15.148 ¢ Sig. (2 tailed) .000 3
Houniszuteddyneadn 0.05 uaniinzuuudeudeuarrduieunsail 2 fanuduiusiusanile

o w a [y

v =2 VY a a Y v a é’ I a v aa
Un@nwlasunisiseunisaewnalulad oT udrilnruuuratdauind usg 19ltudAyn1eaifnsesu .05

o

4.2 $198199%90lATINSAISAULNARIELNALULAE 10T

[y %
o

v =2 Y o I 1 I~ o 1 1 a Y vV @
tnAnwilavinisudanguludiuig 5 nqu nauay 3-4 AUTINeEY 17 Auwasladnfuniseusy
WBISUUAYINU Internet of Things (IoT) 17 WUBIEYU FINSIINNITOUTUAINAIVINIRTINAN G
AUNT0ARLASLIAUDNTBRlATINTAN AU AREMALULAE 10T sanaluil

1. lpsenisnisesnwuukaziniugunsaingaduaunioulnise PIR Motion Sensor

2. lasamsiauszuunsainansazarglunisugninlalasluiind
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3. Tpsenssyuuanatansudmsmadumeladiuduiionisiidnine
4. TAssmsseuunsviaunanielueinns
5. lasansanuaensalawa
f70819 Iﬂiﬂﬂ’]iﬁl’e‘]\‘iﬂ’]iaaﬂLL‘U‘ULLaxﬁwu’lQUﬂiﬂjﬂiT\]{]’Uﬂ’J’mLﬂﬁ@ﬂl‘i’i?ﬁ’)ﬂ PIR Motion Sensor
Tassmsansaumadomelulad loT 1Fesn1seenuuulazianngunsainmadunrnadeulmee

PR Motion Sensor lednvindulaeiiingusyatAiiadinszriooniuuwas iuu1gunsalnsaaduay

! v '
=< o v o A

wasulmvesfynsn desgunsaliidavintuivesnwianuvasadeluaniuisng q Wmansuinguauddl

99 9

ANUABINITAUAINUREASEluADUTAINUAAS A¥AINMENELANITENNTIEREARIshwIAIUaDAs Y

&

lngazdsonnunussuudyaaludinsdnioto  usnanilgunsalnsraduanuedeulmeis  PIR

Motion Sensor ansnsadetaya Wefuauvasadelannitiussuudyaalnsdnnietolalnunss

A5N15ANUNUTATINITANUNTZUIUNITIBNLUULTIIAING U

1. szylaym (Problem Identification)

nAanrdIniladnwnasmdeyaifedfugunsalinwiniulasnde

[y [

B v lalAaiunImLafveInNLUaRnfBLaEN1TWARoY Wpsnnslasunis

o

wiufleunisnsigananisaiinistesiulaiundstu Malugunsaiinwaiy

4 = v

Uaanfsfnoaisudnuainudanivinazanuisaldanuludinaumsennnendele

Y

¥
N Vo

mewatddnilaiutsaudAgresgunsalinwauvasnsdie waslym

Y

Yae3IALarN1siuegUnsalsnwinuUasndeidusgraunnineuniisinigunsal
Snwinnuasa e flnnedusgnurieanainiisnaideutnags dudsnisldaudiu
Tnafavdumsdandssaion ssadunstuiinamdile uisnservaziinlild
awsadosiunnuvasadvldesradud fuiuduhnsudaieudstonnuudaiiou

ludslnsdniiadeunvesyldau

o v

AetunsAuzgimutIalainn1s@nwinazinAuaInTaaIueIialIsIn

a [V

rUIRUNTUAINSUSNYIAIY

9

WaugunsalsnwanuUasady FuiliAawuaan
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Uasndesuludiunilawesginsaldidneu iedugunsalinwanulasnded
aunsaldaudugunsalludrinaulivazaunsalinwanulasadediauisods
Tonnuwdsiouludansdniiadeunveldanuldineiiunnuazainauglunisly

nugUnsaisnwanulasnienindu wazsudnisudasieuldsinsauniu
FTdeyauariuIAnitieItaaiulaym (Related Information Search)

wnudayaLazwnAaiieasiun1sAlayylagin1sauauaINesEyn
a v L a § & ! = v & v L= 1 [ Y = v

NIy nilde wazdumesidainaeiilasunlymiuainialld ndaintudsaum
wuaAalagldainuinisdiuauInIineimans adaaans inalulad loT way
walulagarsaumauldlunisesnuuuiaziauigunsalgunsaldinaunsiadu
ANNAFOULNT MEIIINNITTIUTINHUIAALLAITIUTZIULLIAA LnefiaTanTiendy
Julule eonudunu defuazgaseu wazanumuizauiulouluuasveuiun 209
Ugyv wadsdenuunfnniedsnisimunzauign lgfinuauiuuresgunsaini

ANNABINTTIUY UagyiinisasUoanin

pNULUUISNISWATYMT (Solution Design)

thieyafildannsiiasgs uavihmsesnuuugunsalinuiniaasafelind
sUdnwalasenuaunsaldrtnau laglduesa Arduino wag uasa GSM Module
dwivdstemuudaieulugdlion uavdwvesnisudaieuriuonnaiady Line
du fiavild ESPa266 dmfumsdetoaruvhmsssnuuunsvinnuvesgunsalling
fluAUABINTT

vasandldeaniuusgunsaisnuinnudasade uazesnuuusuanuaivos
gUnsniuda tumeuselufemsthszuufildiinmmaunl gty svinisdeunisds
nsvhauesgunsaidunsildeanuuuly Tnelfiadesflefidentifie Arduino uarld
lUsunsu Adobe Photoshop CS6 Tuniseenuuuguanuaivesingunsal
MNUazaALlun1suAtyn (Planning and Development)

nsiasusuugUnsaldtineu lnelinsivuadminguasseeziaily
uazdumauiidaian
negay Usuﬁuwauaw%’uﬂqaLLf’flﬁU%’%ﬂmLﬁﬂmmw'%a%umu (Testing,Evaluationand

Design Improvement)
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nsnTREeUANgnfestasgUnsaiinwIAuUasnse Heddunisldau
gunsalanusadetaaukInseulriugldunuAuieIn1TVe Y wavaIulse
LLﬁlﬂJﬂﬁg‘lﬂﬁﬁm@’j’]%Lﬁ@‘ﬁﬂmmﬁ/@ﬂé]jﬂﬂﬁmmiéﬁU%ﬂwﬂLL@SEEL%SJ’JW@QIH&WW%“U’]
FEUUANTAUNA AMTUSTIING UM Inendeumaluladsnvuenanssuns
AMEKINYINATABIINITRRNLUUTUANwalvasiaUnsalliatuisaldeauly
diinnuldiuaznmaaeulufiazdrnuiogiinsieuvesgunsaiausadidonnuds
woulugildausidammseliditaym mfdavhazdenhlulusudlaludund
Jaym wazdloutdamiadauda Sadundanclng wazasaeuntsinmusiduasiiiou
Ifuazannsndstoruudafoulgildnulsauninaslinldnsimuiionuuy way
ey

6. UnaueIsnsutyn nan1sundamiietusu (Presentation)

[

Agidmilaesuetinsvhauvedlaninmsesnde  Ineinualiidugesnsnduanunioulnn
N 9 10 wiuazdstayaluiiugs ThingSpeak dmnnwuauAdeulmusnmioaniavineuly

szuuvihnsdsdayaludoudldguludveddsiemu

FPIR Motion Sensor

a o ' a & ¢ < 4
AN 4-1 G]']LLVUQﬂW'ﬁﬁﬂﬁ\?QUﬂ'ﬁML%ULGﬁai

AnzEInlnswuugUnsaldinnudmiuld Ardunio dwsu GSM Tagldanuineiundinaanslu

nsawnmvIngUnsaidinuivinzay Fadsunseui@ulunissiuuy
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AR 4-2 awnanuusigUnsaldinaudmsunisudaneutenus1u LINE Notify lngldmanusnie

AMAFIENS

A 4-301nnauuusatnsaldinaud niunisnismeuteauIL SMS tngldausni

AIRAIEAS

wiantumazgIavilituwuuleglilddutanndnlunisieu

=

AN 4-4 Prototype Vauzlanug
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A 4-6 Yaawlananadaliveldgunsaldinausardeuaunsal Ardunio
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aMwi - 4-7 sunthaunsallaeiivenanauduiunsisduanunaoulmmeiiloaisluty wuwes

START

SET UP PIMN MODE

PIRFIM = INPUT
W
| SETUP SERIAL = 9600 |

SEND SMs = “POWER

WAL = PRIPIM

SEMD SME = 7 MOTION DETECTED

AW 4-8 ununImnIseRNiuUlUSuASUAdLNBAIUAN Ardunio
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f38813 souce code LiBAIUANNITYINNIUYBIVBSA Ardunio

#include "SIM900.h"  t3anld //libraly fide SIM900.h
#include <SoftwareSerial.h>

#include "sms.h" // 15enld libraly fide sms.h

SMSGSM sms;

String smsText = " Alert Il ; //63A1829n 31T ULERAHIU Serial Monitor
boolean started=false;

char sms_text[160];

int pirPin = 7; AvuAli//pin 7 Ju input 83 pir Motion Sensor

int val = 0; Avuals//val I winfiu 0

wennilszuudanunsadsdayannuedoulmluiulin ThingSpeak Ingvinsivualidnises

UYOLANA | AUUIN
U9

Motion Sensor

Channel ID4 Data received from Motion S

Access: Public

B Data Fxport ‘

Field 1 Chart = o

Motion Sensor

ON/OFF
[=]
z

Rt ——
19:20 19:30 19:40 19:50
Time
Thing5pezk.com

A 4-9 nMsnaassdsoyaluiiugs ThingSpeak
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lunsalngunsalanansansinduanumdeulmlansainldlaeglunawiam 08.00-12.00 u. uae
13.00-16.00 w. szvvazinisudadouludeilagadudvedlfisrinauld 2 domnsfe deloniu SMS

lUFdnsAnilafoud Lazdomaenndady Line Notify

AN 4-10 N15899AINUIULADUNIUNIDNNALATU Line Notify
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“Learning CS and STEM skills are as essential as learning to read or

write or add. Because CS/STEM are everywhere, it is important for

everyone to understand the basics. And, studying CS/STEM gives

people computational thinking, critical thinking and problem solving

skills that are used in non-technology areas as well. Knowing how to

approach complex problems, break down the challenges into small

pieces and approach resolving them in a logical manner is the kind

of thing that writers, designers, lawyers, and builders do all the time.

So, having STEM/CS skills can make you smarter and better at any

subject or any job.” (Microsoft, 11.4.4.)
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Engineering Design Process System Development Lift Cycle (SDLC)
Problem Identification Identify the current problems
Related Information Search Plan
Solution Design Design
Planning and Development Build
Testing, Evaluation and Design Improvement Test
Presentation Deploy
Maintain
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