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Abstract

This research had four objectives: 1) to development of Smart Internet of
Things (IoT) for Local Vegetables , and 2) to study users Smart Internet of Things (IoT)
for Local Vegetables . Mean scores and standard deviations were used for evaluating
the model effectiveness and student satisfaction. Participants were divided into four
groups: 1) a group of experts (n = 3), and 2) evaluation of development system (n =
7).

The results of the research showed the following:

1) The development of Smart Internet of Things (IoT) for Local Vegetables
were Responsive Web, Cloud Service, loT Service, Controller

2) The evaluation of user’s satisfaction toward the system in each aspect was

at the high level with a mean of 4.61 and a standard deviation of 0.39.

Keywords: Internet of Things (IoT), Local Vegetables
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A7 2-1 Connect the World
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LWIAA Internet of Things
WA Internet of Things tugnAndulae Kevin Ashton Tngldiewmdifareluid
- U 1999 Kevin Ashton L3u@ula5an15 Auto-ID Center 413Ny &y
Massachusetts Institute of Technology %38 MIT arnwelulad RFID fivzvinli
Husesguseaulanlunsvinlil RFID Sensors Anaqidousaiuld
- 9 2000 Slgunsaididnnsefindesnuniudiuiusnnuaziinislddin Smart ddlu

74 A8 smart device, smart grid, smart home, smart network, smart

intelligent transportation A49adaILIlATIETINUFIUNAUTOLYBNsBAY
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© © Sensor

mwﬁ 2-3 Wireless Sensor Network

ﬁlm http://www.veedvil.com/news/internet-of-things-iot/

Access Technology nNM3WaIUN Internet of Things uenaINAzHRILLNALUlaE Y
i19 Hardware l@un processors, radios Wag sensors é?iwzgﬂiam%wﬁwﬁu
\38N11 a single chip %30 system on a chip (SoC) waAFewmu1 WSN 1
wiouqiu wazdloyads  msdensetlagtuldinsiamimaluladdmiunis
\Wousedmsu Internet of Things 158 Access technology flog 3 falaun

O Bluetooth 4.0

O IEEE 802.15.4e

O WLAN IEEE 802.11™ (Wi-Fi)
Gateway Sensor Nodes 1A54%18 Sensor nodes Fesnduazdod Gateway
Sensor Nodes tiaideusoludslandumesiinsy Gateway viminfideusely
fua3ouns Internet Tigunsalfavanlulasadng Sensor nodes fiavundsdoya
ingBumesidnle waz Gateway 8gn 18ld Local network Faaziinsimue
Gateway n118 Local network \iausaluss Intemet ﬁahjﬁﬂajﬁqﬂﬂiaﬁ

Woudnanlu Gateway henaagdearsiulaianizangly Local network wintiu
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People

& Processes

Vision - Bluetooth The interaction between
Camera - Wi machine, people and
gasﬁu; - % ;’gPRS things

ToXImi -
Electric / Magneti - ZigBee Baceasta nasrtypes of
Motion / Velacity - IWawe smarter applications
Temperature - BLowPAN and services
Hurmidity

Al 2-4 p3AUsENBU Internet of Things

i http://techsauce.co/new/start-it-up-conference-2015-the-rising-of-iot/
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mwﬁ 2-5 Smart Water System

2. Intelligent Operation Center of Rio de Janeiro AU uAL-daN1589a38E7
Rio de Janeiro @u1sanginsainignuinidsasunlanen 40 43119911019

TasgndeyaanmeIa  WewsuukisauuaenaInitasinuviule

Al 2-6 Intelligent Operation Center of Rio de Janeiro

3. UK’s Intelligent Transport System that Reduces Traffic Congestion 5¢U U
N139AN15957135890388Na1115080AN159158A 00 Tuseineadangussuuign
#5319 UNOIAN1TTEUUNITINTINTTI@ILITOAAIANAUNLA 25 %uazannis

AngUinmuuiasnuuld 50%

A 27 UK’s Intelligent Transport System that Reduces Traffic Congestion



4. loT Application on Waste Management System in Cincinnati S8 UUUIN3
dann3vez 1 Cincinnatild 1oT 1Julusunsumiuaulsuavezvewiasiiu 9
nInTRdeulazfosTeRulusasNnmuen naannslalusunsuilvinliuTunn

ezlullosanasiy 17% wagdnsinisunvasninduunlylvaiiuadute 49%

Al 2-8 loT Application on Waste Management System in Cincinnati

5. Barcelona’s Energy-Saving Smart Streetlichts TWlUszndandssusaasoe lu
a9 Barcelona Anduiwuigasliivlnouy fawisanivauauainuas
ns1eiides LafiunienALaAERLILLLYeUTEAINT Sanansausenda
nasulaegtey 30%mad

6. GE Improving Efficiency of Production Factories with the Industrial Internet

(General Electric Company) 9aamnssufinuatunanfessuudumediun annsany
anmafivilvindn Aueideuguainlsd uazufluteunnsaslinsegn fioud 1% vos

Usz@nSamiliiudu anansauszndatule 270 duneaaviansglu 15 Yiramin

Al 29 GE Improving Efficiency of Production Factories with the Industrial Internet



7. Great River Medical Center Connecting Center’s Medical Devices via
Network n15AARDNIINTITUNNETINAY Uel5INeIUNa Great River Medical Center 1Ju
11514 IoT ienaasuUTuImnisvensziuauidn Anmudiuaelugudguaim
Faszuumsliensnluifuazdndewdnludf Saunsoannainisindeléte 67% a1n
1381 90 W91 AdeLEILA 30 W

8. Making Agricultural and Livestock Industries Efficient Using Topcon
Tractors, GPS, and Sensors n3lUfindudyey1ad GPS Laglgulgas AUNYANTIL @13150
muuMITIRiuenidumald Geoiiunandslats 20%

9. Vitality GlowCaps - Intelligent Pill Caps HneSasuzne 1 fiinisin

6 =

UL DSLNDLIUABUNTITEN ARS8 HIUSMS |, kaIdI19 |, LFEI UTaNIINTANS

aunsaieliniuensaanlang 98%

Al 2-10 Vitality GlowCaps



10. Wireless Blood Pressure Monitor — Real-time Blood Pressure Monitoring

P303TRANAUEDR HARLAE : Health Lab, @1338Lu3n1 nN159119U @ 1AS83TRAIUAUES

[ 1

fyayraunn Bluetooth annsagleyalanuienndinduainiasadnsdng

A

m‘wﬁ 2-11 Wireless Blood Pressure Monitor

11.  HAPIfork — Measuring Eating Speed and Number of Fork Servings & ® al
892382N1a1115005193UAITINALTINIUNITTUUTENIUOIMIT HAALAY |

. 1 o Id 1 g v % < o gj a
HapiLabs, §09n¢ 115971914 : WudesuldiiaduainuiiuasI1uiuasad
Sudsgmuemsmedeu d@msugsnauamiatuaudmdn Jeyanislddey

Y 9 9

anunsawananaludalnsdniiiafonazrauiinaslalnexiu Bluetooth

! A/ AAA

E 3
A EETY

AT 2-12 HAPIfork



12, UrinCare — Smart Phone-based Urine and Feces Management System
A998 IATITANINTUNNENAALAY : IT Health, 1n111d A5y : 10
FNPouTaNNNTIATIEINGNINTUNNELS wansnatayanilnsdnd Faluindey

HlaAawugesNiani ZigBee UALITUUIATIZYING

A7 2-13 UrinCare
13. Connected Bike — Measuring Speed, Mileage, and Amount of Exercise
NAMlAY : Samsung Electronics, Na  A157197u ¢ Wudnsenuiaiunsanans
1% < y a o w .
%ayam’lmi’ﬂuﬂ’ﬁﬂu TEUTNLALUINIUNTITDNNIAIN8LUU Real Time

LaneUayar1uNeae Galaxy Note 3 Feanansadnnsgunsalillaiudnsenu

mwﬁ 2-14 Connected Bike

14. Lifeband Touch - A Wristband Measuring the Amount of Physical
Activity nanlae : LG Electronics , 1 n15vinau : Wuanesadeiienanunse
Audoya Wy NSMINAYAEs JIMEN1sATIAY svagneiiy Wusy

& v a o o v
UBNAINUAUITOAUUALNAS LLagiUIVlsﬂWVT’Lﬂ



A 2-15 Lifeband Touch

15. Smart Band — Providing Health and Exercise Data Through a Mobile Smart
Phone wanlag : Sony, iijﬂu AU mEJ%’Wﬁaﬁ@ﬁmmsa'imesﬁwaﬁﬁazﬂa

FUNMUAZNITRBNMEINTY W FuuaNueukasiAularulngdwm

AT 2-16 Smart Band

16. A-Scan - Measuring Alcohol Density with a Breathalyzer Device
wanlae : ACEN, inwd n1svianu : WWugunsaldmiunsiainsediuieanaged amisaven
srauUSnaumsauniinudssioaunin wazilugunsalfanuazdesiuniswuazduledn

e
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A7 2-17 A-Scan

17. i-Limb — World'’s First Prosthetic Hand
Wanlpe : Touch Bionics , 83ngw N5 : Wulledaadesinmuiniiodundnsiue

a15% wariulasusneda the best inventions by TIME in 2008

AW 2-18 i-Limb

18. Tennis Sensor — Analyzing Movements When Playing Tennis
Wanlae : Sony, YW M3V : iWuvesadwmsulnnuiananunsainanusilunisi was

nsindiolmivesgninuia



A7 2-19 i-Limb

19. Babble - Baby Care Communicator for Hearing-Impaired Children

I

AAlae : Moneual , 1nud n13vieu : WWugunsaldmsuguaiinnisn lnegunsalusnidu

9 Y

o 1Y [y 14

2 aufie drunediubnnisn Wugunsaldmsudedoya anunsadunsiedlyi eamgll uaz

Y 9

o 1A =

Ay dsludsdiud 2 Aeanuinteiieniodiukaua

mwﬁ 2-20 Babble

20. I-Remote Application — Remote Control of Vehicle
Naalae : BMW, wasuil n1svineu : Wugunsalianunsadanisvihauvessald 1 den

Uszg Wanszanuaann Wauses Wantsine lngdsaus1u Galaxy Gear

0

BMW i3 CALAXY Gear

ATl 2-21 I-Remote Application



21. Pebble - Informing Location, Door Lock Status, and Fuel Level
anlae : Mercedes-Benz , wasuil msvireu : 1ugunsaldanusasudlianunsassyiiin

sruvdenUsyuasEAUIniuvessala

mwﬁ 2-22 Pebble

22. Planty — Smart Flowerpot
HARlAY - NThing, 1A 1591197y : Wunseansduliidanses Nanunsadenusnulnsfmm

aunsamuAuLas uazn1svinaudusla

|

Al 2-23 Planty

23. RGB Lamp - Controlling Colors and Light Output
wanlae : NXP, gls mevien : Wuvaoalwinnsomuauuasaingld fe NXP IN5168

micro-processors and SSL5001 SSL drivers



A7l 2-24 RGB Lamp

24. Alljoyn — Open Source Networking Platform for Direct Communication
Between
Devices nanlay : Qualcomm, 8Li3n1 1519 : Alloyn Aslolnugesatnsuisalunis
fndodearsszvingunsailefinatsq sialvigefuiosuuy P2p lnglitufunonde

Lnannasy

AllJoyn

ECOSYSTEM FLEXIRILITY

Al 2-25 Alljoyn

25. TRACK.r — Product Registration and Management Through Smart Phone
NAALAY : [T-1, LNI%E N1SW197U : TrackR A STUURAMIY 111 V89118 Lagafy Free
TrackR App 928/umT Ananu 52y Aife Mumis azfign assign lulnudl Google Map
sreglunsasdyaaaum aelusedl 100 W 38 Uszunn 30 wns slolafnuitduvedits

UNI1 30 AT App TrackR ludlefe azadsdygraudoulsmsuluiunin

)

PYRPN |
13 Aszaziin

2°

Aduvpsdn
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A7 2-26 TRACK

26. Epi — Measuring Skin Moisture and Exchanging Data via SNS
Anlag : Ahrong Eltech, 1 md n13vinau : 1Wugunsalinsedutesveslswesuuiion

ANUSOLARINANUINSANA LA

Al 2-27 Epi

27. Bag2Go - A Bag that can Detect Theft or Damage
nanlay : T-Mobile, Airbus, Rimowa n15%1914 @ Wunsz auni19nfn wireless
network kag GPS iadediunisaluensedn wieinisuluenseninsetddgniuazda

dyaaudasouinduinvesnseilviui
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ATl 2-28 Bag2Go

2.3 msuszgndld Internet of Things Aun1sAn®
nms@nwkazduwesidafinudaauluniseseluddnlanuis Tudunisimun

LWS¥INY UININTIUNIEAAINTTY Lagn1nudnueans luvuziagifumalulad

A v o

= ! & o & ] a Y o = o
LUaEJuVLIJ'E]EJ'NifJWLifJ llﬂ'l']llf\]']L‘Uu@]aﬂ'ﬁLsﬁugLLazWﬂ‘UzﬂqsLiﬂuz HOINRIUN Internet of
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Things (IoT) WWugaiideunnegradnlidefusuduaietievuialvgy Sdeyaumena Vil

v Y

ffleu Internet of Everything (IoE) avinwedisndusiaaiilu Intemet of Everything (Iof)

Workforce TuduusnfansivinweauiasgianIuefnuinanm

Critical Skills in the Knowledge Economy

21st Century Skills Global Leadership Skills Entrepreneurial Skills

- Critical thinking + Global mindset - Opportunity recognition
- Collaboration - Languages proficiency - Self-direction

- Communication - Cultural awareness - Persuasion

- Creativity - Team player - Planning skills

- Problem solving - Professionalism - Risk taking

- ICT proficiency - Work ethics - Resourcefulness

ATl 2-29 Critical Skills in the Knowledge Economy
i http://globalstemalliance.org/media/filer public/b9/c6/b9c609e0-deb9-479a-

bc19-94770297fd3a/14cs4580-iot whitepaper-charts-r2.pdf
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http://globalstemalliance.org/media/filer_public/b9/c6/b9c609e0-deb9-479a-bc19-94770297fd3a/14cs4580-iot_whitepaper-charts-r2.pdf

Workforce Evolution:
Hot Skills in 2020

Top ten skills for

the future workforce

1. Sense making

2. Social intelligence

2. Novel and adaptive thinking

4. Cross=cultural competency

5. Computational thinking

6. New=media literacy

/. Transdisciplinarity

2. Design mindset

9. Cognitive load management
10. Virtual collaboration

mwﬁ 2-30 Future Work Skills 2020, Institute for the Futureand Apollo Research

Institute

fisn http://globalstemalliance.org/media/filer_public/b9/c6/09c609e0-deb9-479a-
bc19-94770297fd3a/14cs4580-iot whitepaper-charts-r2.pdf
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11928lun1sUszulana achievement competency lTu EPA (Entrustable Professional
Activity) #1939 Tne wusszavaesaulindadu
1. Not trusted
Direct supervision
Indirect supervision

2
3
4. Independent level
5

Aspirational level
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Fsamnsaaeulusedu Junior learner I msUsifiumssoaimunlvianansathdeya
W (input) lanngunsaiiiedie (mobile devices) lnadoyanisqazgnuun iWunsul Tu
sULUY individual progress @nunsaLilgufiungy uag threshold standard VERIIRVIRTY
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i http://www.med.cmu.ac.th/

AudI§99931133AN"T big data 1ANINNTAFUIMIAMTAT conceptual idea
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2.4  ALAULAZYNABEVDN Internet of Things
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2.5 nsaAn®1 Smart Nation ¥89d9alUs AUNTWAILT Internet of Things

Tuszez 10 Inunn Ussmedaalusdunuimuiusemnaiiieni inteligent Nation
2015 Feduiadoulne IDA (Infocomm Development Authority of Singapore) LLB\luﬁwmﬁ
fgnsjanuneiielidsalufamnsadulszmaiidaundenuaziduundsvosnalulad,
Tassadnaitugy, frdsauiifinunin wazgstaruialug wwudananiasduanasiud 2015
wazdanlususzniaadnudnialunnudingn wazldmvuaidedadlniiendn “Smart
Nation” Futadaulag IDA uagnsensawneqdunlideiy lnetunsstuwenizuund v

niUsgauukasidvesAnsatvayuimaty wagasdinaulugd Sendn “Smart

a

Nation Programme Office” iWwmans@enisvitlasalusiu “Smart Nation” ﬁﬁ’ﬂﬁﬁﬂu
ogluAslusiinunmdindintu Tnsendoauimndmanalulad

Smart Nation

dausniidesife “Connectivity” 7idsRlUsi&wi Internet of Things ANX WIAA
284 IDA fio faansnaasinau lnarwuaitl 2015 Wy “The Year of Prototyping” #e
yaaosRnda sensor e Liudeya Rinszvideya naaeumsadeuse udsiause Tns
fug1ud w3y Internet of Things Tun13a¥a Smart Nation msfiunsglassadauay

lslamealunisdeanslunisatuaywiam Internet of Things flan1wdsenay



is the foundation for the Internet of Things
(loT) to build a smart nation,

DATA SECURITY .. DATA EXCHANGES Standards ensure |T architecture and communication

protocols are secured and scalable to support the
-e df\_) development of |oT solutions. There are standards for :
=\ _CONNECTIVITY _

1. Sensor Networks

2. Data Exchanges - Storage, Processing and Protection
3. Interoperability of Devices

4, Overall Architecture for |oT Solution

Learn more about standards at
www.spring.gov.sg/buildtrust Brought bo you by

SPRING

singapore

AN 2-32 NISHAITUNUFIUEMSTU Internet of Things Tun15a319 Smart Nation

fisn http://www.smartnation-forbes.com/

AN connectivity LUU E3A (Everyone, Everything, Everywhere, All the Time) i
IDA @?ﬂLﬂﬂﬁVJﬂ@&i’N “Always online” Tnei3en network 31 “HETNET” (Heterogenous
Network) da ifhrinneludidl “ynuumnuvie” uladn sasisludn, Tuddestulanila, Tu
#in, Tudu, dhesaws, aadisaludn, vusaludn a9

n13%1 Smart Nation i IDA fvungmsmansliifiesaesgramnssuiibu Ao fu
nsvudmaraunn Aalusuesinusemavasnuaziidymludn 15 Yienih aelivsevns
geongdruauin Sududesiaun 2 Fudlffnui madsssinsgeensiiaunmd uay
Uinsfugumiszaniam sauieniaiunisuudsifmaluladlnasesiu asvile

v o

Havergannsaaiuiinlalagazain

+30% 90%
Ageing Population nSirgapore, Dallyoccupancy
The world papuletionis rapidly ageing. seniors average Tates at public
hospital stays h hospitalsin

~ length Singapore
Past Now Occupancy

" By 2020, 11,000 more hospital
: 300,000 elderly citizens h h h h ;
“ 005 Singapore (a1 in 9 ratio) beds vill b2 added

Food for thought; Fow ill s shave costs and
40 20 900,000 eldery citizens Q iﬁfrasﬁu%“t;:ﬂwhéﬁitmﬁwrfummﬁﬁhm
“ 20!0 inSingapore (a1in 5 ratio)

system?
A9 3-33 NsaamsaliuuysEnIgeengludn 15 U tramivesUseme

Asalus

i http://www.smartnation-forbes.com/
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gNFIDENTU N15VUAS AsaluSazimundulndesasudnduiadls Tusunisuwngd

Wwu1PU The Internet of Things Naunsaguanaeeelafvy sIuviansduasunalulagi

AUATUFUNINUINTY

Smart sensors monitor air, water
quality, weather and temperature

Smart home allows owners to
Open data and smart interfaces 2 i
7 control switches and appliances
provide real-time information to oly.

A7 3-34 119551UlUN15d399 Smart Nation

ﬁuﬁ http://www.smartnation-forbes.com/

g ilunsadna Smart NationazUseneuludefiugiuiiersiisieluid

1. fiegede (Home)
mamugulaenslislunuazaing snesgiudastasfiumiusiulalussuuiid
ANLUANANY WazgUnTaiAneg anunsodeasiudmidle

2. M3ANWIALN (Public Transportation)


http://www.smartnation-forbes.com/

use of technology to entrench its
g global city and improve Singaporeans’
er Here are some upcoming initiatives:

One ring to pay them all: An Remember me: A new digital
embedded chip coutd turn a ring, platiorm is being develkeped to bypass
awalchor your identity card ml?e the need Iorutqenswmdethu

The first ‘;'n::'t' . = | . need for cash or credit cards. gmenwnentllawctnns

housing project v

will belaunched in

Pm_mdmn ? ) 3 fi i :

al Include = : 4 3 Mapping the future: A new 30 map project

energy-efficient ; - : 11 P T Nt called Virtual Singapore will 'lihgratpephr:'Ersnl

= ey o < data about Singapare's buildings, land and
environment. Gmemnentawx:lesaudother
canuse it h

as identifying the most flood-prone areas, whl!c
the public can contribute information like traffic
patterns or the locations of their favourite nasi
lemiak stores.

a smart phone may b ible once HDB @
the digital ink Ao 4

home. Trials start next year.

Where's my bus:

By next March,
commuters can
use the
M!Iransnoﬂ app
o find out bus
arrival times by
Senlor sensors: 4 therapy: A the minute and
Sensors in the 4 “fele-rehab” system being how crowded each
homes of the tested at community busis.
elderty will monitor hospitals will allow patients
their movements o pgrrt(?rm therapy “Public” transport: Self-driving
and send alerts to exercises at home, while cars will be tested on public roads
caregivers if sensors attached to their for the first time come January

limbs transmit data back to
the hospitals.

irregular behaviour
is detected.

naxt year, in One-North at Buona
Vista.

GRAPHICS: MIKE M DIZON AND CHNG CHOON HIONG  TEXT: RACHEL AL

mMsliateyauaznsinsieuuy Smart Interfaces AifinsufdususTunansiudas
fidesiofefiu uazdldeummue sesgrudasiinmsaiivayulunsiatedeya
zu.nmﬁ?w] (real time)

3. ®1A19 (Buildings)
STUUANANYNIMTNTE Wag Smart Sensor UuiiugulunsUsEndandaay
wmsgiluszuuiitelinsvihnuiivssaninadenslindanu

4. gun (Healthcare) gunsaianaldilsdniumes Embedded Sensor fielsil
gunmdidiunsmvausumeaelivosdmivgioe

Al 3-35 wunAansldelulafiflofmunaun mdAsliudssaedlulssma
demlus
fian - http://ifonlysingaporeans.blogspot.com/2014/11/smart-nation-

launch.html



5. AwIndeu (environment)
FTUUDINIANIY Smart Sensor Qmmwmaaﬁw mmmazqmmﬁﬁmmzau

uanNT IDA fasimunly Data iy Open Data Tdeyasiieg annsauaniUasy
IWneldnnsgruiidivmun dufeddaimuauinsgiunisuaniudsudeyaves o uwas
Sensor #149)

Punggol pillot : lasen1suiugaasee Urgeailes Punggol Tul 2559 qaiaupall
seuuUssdunandanuiifiussansam

One rings to pay them all : Huwniu wiinmiednsusssrdfiaunselddne
FuAunutuaanseUnsiafnla

Remember me : \uszuuidneauuulmifiannsolivssnvunanstoyadaudled
agunIslumsinseduniienusy

Mapping the future : Wulasenisuauiiovuu 3 §f fuanimanuutaiiouass

=

annsonansliiiufidasaivesin fudunazanimuindon nisefsanusaunld
whtl i spyiuiifiunasdadinld viensdfafiomaiunsld

Where’s my car : iunennaladufianunsavenliyinsawadididaazaniesawa
anefivils azunmelufundt wasdaulusaussunadau “Public” Transport : Wusaeusil
annsaduledld lnssnsiifdmaseddatauunuuasisnzuazanineliefusnifoy

UNFIAU 2559

12
[

Virtual therapy : Jugunsaldmsulusunsunivaansiuy lassnsiidmeans

'
1

liugUisndesitnigamirdaniiu wulgesnineg iwvulazviazdadoyanduluds

1saneuIa

[ U dQ dQJ d

Senior sensors : Lufudygunfantuniidgeeny msvhauvesiasudyyiu

A7 o

fagRnmugnisiadoulnvesgery mnfinsiedeulmiRaund wu nndy du vienszunn
w349 Fasudyaasdedyaaudsludauariui
Phone home : 1iusauauinseddluiineglutufelnsdni denisiwasy

szuuLATa NN amuslmduszuufiInea lasenstaznanasdlud 2559
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