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Abstract

This article aims to present guidelines to control electrical equipment inside buildings for energy

use efficiency by integrating Internet of Things (loT) with Radio Frequency Identification (RFID) technology.

The architecture of the electrical equipment controlling inside buildings using loT and RFID technology is

divided into three layers; Hardware layer consisted of office smart device, Communication layer consisted

of RFID reader, a server, and a cloud technology database, and Software layer to control electrical

equipment inside buildings for energy use efficiency.
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1. uni

Antineuanwannnsiasegianazdeauuiennd Selddaniuuuiaundivaiiedsugiuae
doan ielfifunsovlunsudndulimalulagdivaidunalndrdnlunisWmuniasugiauazdeauves
Useina Fesauienisusuidsunssuaniainianudalunnaindiu N15UH5UNSLUIUNITNINGSAD
NISWAR N1SAT WAzNISUSNIS N1SUSUUSIUSZANENIWNISUSHISTIYNISUEUAY BAXNISENSEEU
AN IWTAavesUszenru Suswinludainuiuag Ted fiaanudsundamianaluladuuuiig
nselaa lasdmaluladddvanivnum drdgludae 5 Ddrenth ldun wmaluladdoans Afanusa
hagAUAIWgy (New Communications Technology) mﬂiﬂaﬁLLaqunsfﬂLﬂﬁ'auﬁLﬁamsﬁamﬁa
Bumesiilauuuyniinninan (Mobile/Wearable Computing) inAlulafinisUseunauauuuaanag (Cloud
Computing) m@ﬂtﬂasmmLm’lumauammﬂum (Big Data Analytics) waluladnisidousevns
AssWAY (Infernet of Things) wAlulaBnsRsiania (3D printing) uaznAluladanuiunslaoass
Tiued (Cuber Security) WansWamnUssmauuugady (nsensramaliladarsaunauaznisdoans,
2559)

91A1599a38r9Ein1sUeSEUUNITR I IUYBNAsNRILa oS UL T udUENA1gUBINNSAIUAN
sruudeg meludaonans ldegredaluid lasnsivenlodudunsiinuaingunsaifdadalioglu
armstgliineudondsyauduldoseiivssansaw wonand orassaadeedaiidesiuieainu
dvannasuasunineIAnsiall (49935 mssmai’aﬁ 2559)

Internet of Things (loT) imwnyﬁamsmumﬂ%umaaﬂﬂsm doans indodldlwineuwmuy
91A1sAvioadeuseTagdu Tasendansilessuudidanseiind e fuas gunsallvulges uay
mm%uma‘lmwwmumﬂmqﬂnsm wariagaunanIausaiiy mau,anLﬂaﬂumagaswmwmﬂm
(ITU, 2012)

msusmsdanisenarsanuisniudosssgndlfimaluladarsaumdlunisumsianis e
ndsransnwlunisviney seedannuannsolunisianisuins dromaluladidodloeasswis
anunsnauaugunsaineiiaiudunedifia Fuitlvinnaudaialdnniinninan wazdumalulagonsiow
108 (Radio Frequency Identification: RFID) wndaglsionansaunsaniviuldeseiivss ansnmanniu
nsmuaugunsailwiinigluenasdaaiosdiomaliladnissrydaudsaduingdouloeasswas
Wunisiumalulad RFID uay oT unldeudusunisianisenaisdaases lasihe (RFID Tag) g4
annsniengdeya uaraiugugunsallusnmsinurenduisiaadiunouinned aunselvu Faiil
nmsmuaugunsailwiniglusiasifianisusendanwdeauy uaznsideusgeiivszansnw

2. nsarvangunsailwihaislusrarsdrsmaluladnisssysaudisafuingFoulovasswis
2.1 Internet of Things
Infernet of Things %38 loT nunef WunsouuwiAnvoszuulassinefisossunisiense
gunsaiviainuatssia deudrenfineed nsdwiiadousi gunsailasewing gunsaididnnseind
ured wariagane Wadeiu suduwaiilisesuudie amnsodadedearsuagineiusanduld
o dudaluid wesadunaliuysdannsadafedoyalduanuatsdelu aruaugunsaiiazseuy
A1 ldagaiiuse@nsaw (Adneuanenssunisianisnsyaneides Aanisinsidl wasfianns
InsANUIANLAINYE, 2560)
1) Anuduunved Internet of Things
Internet of Things ﬂﬂﬁmﬁ‘lﬂmﬁ Kevin Ashfon lutl 1999 Viuwﬁmﬂ’lﬁﬂ Massachusetts
Institute of Technology w38 MIT anmalulad RFD Aagialidunasgiusedulandusu RFID
Sensors 6147 Aazidaudaiuld (Veedvil, 2558) dontluganded 2000 figunsaididnnsefindd
gﬂwamLLaxmaanﬁ)mmmﬂﬂmﬂanLﬂummumﬂ 3efinnstindnin Smart alderu 1gus Smart
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Device, Smart Grid, Smart Home, Smart Network, Smart Intelligent Transportation ﬁﬂqﬂﬂiﬁﬁfé’mﬂ
d1ugQnily RFID Sensors iafiaudunisifin D uazausdliiugunsal dildarunsaideudadulan
Suwesiflald Taonsiondeiifinareiduumdadiin “gunsoiinantufidenansadoasiuldiuiy’
Tawendada Sensor lun1sdoanstiaiu Seuvadnuensin Smart Device 6149 eidaudedunosiiia
Tgudn feamnsnideudelustgunsnicadug 1d8ndqe (Wiboonyasake, M., 2009)

0T fi¥0i3unBnetn9in M2M %38 Machine to Machine Ao inAluladdumnedifiafidoude
fuiaSeiiodne wWalidiedu deiu walulad 10T sududowineusantugunsal RFID uar Sensors
Fspuiafiountsidnanadlitugunsianeg wasivialilddonsidoudedunesifia elvaunsal
ansosudstoyateiuld Femalulad 10T fuselovinatodiu wafisefinnudsediminszuudne
AnuUasasiuvagunsal waziasovngdumesidalisiwe o1 luilglivssasdtidnulusdoyanse
aziiaanududiudild wazluniswaun o7 Fedndudosauiunnsnis wasszuusnwiau
Uanasedulofinugiuludre dulu Swosndree1s oT vee IBM wieiiZenin IBM Model for the
Internet of Things

IBM model for the Internet of Things

controlled or viewed, and they

“Things" can be remotely
can send telemetry for analysis

This may be a controller area
network (CAN) in connected cars,
a local network in homes, stc.

{

Most “things" connect to the Internet,
axcept for power grids or classified
government systems.

and access control between the

Cloud services provide the repositary
“thing" and its controller,

smart devices can control all

Smartphones, tablets and other
types of "things.”

Graphbic 1. IBM maodel for the Internet of Things

ﬂ’]W‘I?lI 1 IBM Model for the Internet of Things
u: Tswanwit 13y (2561)

2) suuumsidandegunsnisneg tulasensdumesiis
2.1) msidoudouugunsaidoarsszazdu (Short-Range Devices) flunsidousiogunsel
luszazdunnlagldiidededunn wangdmsunisdeasluiuiiauauauiaidn Feegludnue
mﬂ%mﬁaswﬁwqﬂnsd (Peer-to-peer) wiansidansauvulaswinefld Wy WiFi, Z-Wave wag
ZigBee Hugu
2.2) Mmsideudeiulaseinslnsdwindoud 1Husuuvunisliuinisidfuiiasounguly
a619n¥199779 lagedsnisifeudagunsaiiafoegnine 1oT Wadulaseadieiugiuroesyuy
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2.3) nsiWendenulaseing LPWAN uguuuunsifeudenlaswinoiidededudiom
1319 Low Power Wide Area Network (LPWAN) lagidunisldaludnuearnisdedisuuy Narrow
Band %38 Ultra Narrow Band #ifidasinisdedayadiuin dsendandamuunn uasiisiagunsaiso
WEREN WU LoRAWAN, SigFox uae Ingenu Judu

2.4) msieudorilaseinedoarsarniion (JusUnvunisidoudeivaneaniunisldau
viuwumﬂsa‘uﬂaum{l@dusmsmmwmn LANSIoNAaEuNa119EdsrurIAINISaaUANeY (Latency)
FrninsieusesUiuudug levainszoriandundygyinli-ndu seuinegunsaideasanaivy
WATAIAEN (AN1INNIUAMENSTUNISAINISNSEINBLASY AINISINSIATLALAINIS INSANUIANLYNYIE,
2555)

2.2 Radio Frequency Identification
Y

p151eWled (Radio-frequency identification: RFID) tJudsnslunisifivdeyausoszydoyauuy
8aluwld Tagiaudiunissudygyinaniie (Tag) Wigddedygin diunieaauing

3

Y

@

wledlasundeziouaidn Feaunsndadadfundaiuriaud daf yanald Tadeddedyoyin

dvaduingly waswuisetheil dunnesgnasndundendudeyadifivliluthe Tasddedymyiuiios
Suaunsovuindoyaadlutield
1) Anudunnves RFID

Radio Frequency Identification iumaluladnisseydeyafiuanviendnuaivesinguie

yaradsaduaMuiingildgnivaununluga a.a. 1970 lasfigunsnl RFID Afinnsusedvgiulden

Wuadausniu 1Juwasiuves Leon Theremin Fvadnvlifusguravevdseimasaidslu a.a. 1945

$ ca v & & o Y a @ d a o oo oo M ¥ o Y A & o o o
%ﬂ@ﬂﬂimm ﬂiq\‘isﬂuﬂ'ﬂuLﬁﬂquumqﬁuqm WULASONNDANIU dqututud VLSILG]V]']MH']V]LUNGI'J?SQ LanNanyul

aneildauiuegluiiigu walulad RFD ffaguseasdimotinllflunsodaglusseelnald Taed
ey Ap d1u1snsuteyaaintie (Tag) leuateg Uhe wuul§duda uazarunsasuailduily
anwiiAAdolid nudoanudeniu useduaniiou nisnsenunseunn waraNnsnzerudoyald
dreanuiige Tasdeyasegnifulilululasduiiedluie (TU, 2012)
2) avAUsenauvay RFID
21) Y18 (Tag WSe Transponder) RFID Tag HulSendniouileiansiudlouinss
(Transponder) #191NA1INSIUERALEOS (Transmitter) WANfUAIINISTAUDULADS (Responder) RFID
Tag flawiuinfidedyyining niedoyaficuineglululastvlufidisudoya n1sdoanssening
RFID Tag LLazmmumaga%LﬂuLLUUVLsmstummﬂ Wireless n1glu RFID Tag agUsznauludae
Tilas3d Fadouseagfuatsonia (lewrs \Werny uazeuia 1@1suda, 2560)
lilas3uieglu RFID Tag vediviinsaiudndeenafunvusuldedraien (RoM)
WiameTWiaden (RAM) musuuasmummmmms&l,ums%mu Tagundniieanuiiuuy ROM agld
Lﬂwauaannumisnmmnmﬂaa@ﬂy 1y Yoyaveesiid Password uiodoyamuduyana Tume
7 RAM agldifiudioyadinsiiluseninedl RFID Tag uazdrsudeyarinnistiasedoarsiu isnaunse
wUN¥ilevey RFID Tag sanidu 2 %ila
(1) Active Tag la8 RFID Tag %ﬁmﬁ%ﬁuumma%g@mﬂu iodunndesng
WA iursasnnelu dléaursanesrunazdvudoyaadly RFID Tag ¥iaiild uaznisiidedld
LUELABS 3Tl RFID Tag ¥fia Active Tag fiengnisldeiuindaauengvosuuaass iouvaians
wuafgovinluieliamnsaindualludld ovenifusvaiaesnvude Feldarursoasu
wuaLaa3ld Active Tag fifindvdegu uazszazni1ssudedoyalnanin RFID Tag %iia Passive Tag
wardeaunsorineiluusnaniidyugiasuniulds
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MW 2 Active Tag
i aortudaasuanudwdantanaluladgorsiowleduneussmdlng (2560)

(2) Passive Tag 74 Passive Tag aglifiuvaasdognislu udvevineulas
odwdssluihdifiaanniswiisiieduudianluin (Electromagnetic) MNndreutoya IRl
RFID Tag %ilm Passive Tag fiiudniuandn RFID Tag ¥@la Active Tag flongnisldaulidnde
fis1A1gnnin wadeldsde szoznisfudedoyalnd uazdidudoyasvdesinnulige uoneni
Passive Tag finazfidyuuioinlldeuludaniadendifidyyrmuwiudnlaiisuniugedndae
weifiaiUSpuiiisuivdosiiands Passive Tag Wuiiisuninnitludessiaign uazengnasldeu
agndliisnda

21Wh 3 Passive Tag
A dortudaasuanudwaantanalulagorsiowleduneuszmdlng (2560)

]
¥ a

2.3) Reader 30 Interrogator @9 Reader wiadsudoyafidenissunduingdoyaiidann
91 RFID Tag wdinnisasiadsuainuiawatavesdoya sanvineasiatoya uwazindoyaiululd
golu §iReader AldpaiszuuTasiumgnisniniseuitvesdoyaifoniisyuy "Hands Down Polling"
Tas daReader 92d1% RFID Tag wganisasdoyalunsdifiamgnisal RFID Tag gnansiivegly
viaanuuimdnluifeglussornisdu-dedeyannlinissunIesudeyasin REID Tag d10g)

\Soeqliduga wses1eliutensdlonall RFID Tag agluvsnuduuwimvanluiwsousunaedu vse
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58011 "Batch Reading” 61 Reader A259¢AINNAINISONIZIAA16UNTIS1Y RFID Tag uaazdale
(dontudaasuanududamianalulagensienleduisdsemdlng, 2560)

DOLE oparo
RFID Reader/Writer
ISO 15693, I1SO 18000-3

www . dipdesign.com

WA 4 Reader w59 Interrogator
a LY 1 a @) a a o’ a 1
e dordudaasuanududantanaluladensiedleduvivissmdlne (2560)

g ¥

2.3 nsysanisimaluladnissrydaaudisaiuingidonloeasswis

msysaunismaliladnisseydiaudioaduing donlovasswas 1unisin RFID willilu
gunsaiaugaaeg luorans wagiiauwinudumediiaidonlosasswas diugunsaisudeyanse
wresa1eY W n1saugunstailaiadesdsuennidlueatsdaluddild RFID lunisoudoya
dvsutuiindeyanisiladainiossuonia amnsnseydaudldey duiinnan wazaldane uay
wasuillunisldeuaiossuenia annsngieyantuansalwuld Yuiy waasnanaliin
waluladdumefifindmsuasswas AiANNALNTIIUNSATI9AUTUAENAN T WIIAADY 1iDAIUAN
n1shIeuesgUnsol nieetaveifiutiuiindeyaildfuan esrusamdugrudoyavuialueg
wazinalulad Data Analytics AilAuasoludeadaesdainudaindoyaiiuaunin iieunld
dnsiiased duased wensal Meunu duaniadoniivingauegeiilssdnsnm (Tuig wa
As, 2559) Fedenndoviuauisoey Adwes uuneda n1saseszuuaIuAunIslFwa sl
aeluiesdineuseluidlasnisldmaluladnistadiawzdrsaduanuiingiioauaugunsailuii
fignandenisluresdnineuldfinaslfemul fosramune anduituudldauiuiesdine deualv
msldwdsanlwilumisenussauagiivszAnsnwaniu Raes uunzda, 2560)

2.4 wumnnsifimaluladnissrydrnudroaduingidonlavasswas

nsimalulad RFID uag loT ulduudunsunisianisenasdaasey ulweandu 3 awes
1dun imsegarsausd (Hardware Lager) FuaiilugunsaiiaSodldluiingneg Tudrineu wawosnis
Aoa1s (Communication Layer) #uiflun1sdeanssewing RFID Reader fuidswined udrdmifiudoya
adlugudoyavunanig glivuainisaisongieyanisideuniuaieastonwdus (Software Layer)
FadulusunsunTouonwdiadunldenlduugunsaisneg ldud aoufinees ansalvu uazuiuide
vuszuulguiinisaney leun i0S, Android, Windows uaz Mac lagdn1dasnssun1sdnnisenans
Saasvzdomaluladnissrydaudionduing Fouloasswas udaadunwi 4
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3. undsy
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Wit IUIarns e ue g iUsEAnSn Ny
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