UUINY1RUNALULATSIVUIAASHULNE
RAJAMANGALA UNIVERSITY OF TECHNOLOGY RATTANAKO

Invinlag
AMZNTIUNTUANUABUIEEUS AMUNITNEAUTMIIN wasATUN1TIY

AMZIAINTTUANENS UNIINB1a8AlUladsIvuIAaSAULNEUNS

UszanUauuszunas 2567

aduililudiuniiavenanssy wanweuiseus vesnuyirnssumans
LINgIagwmaAlLlagsvuInasaulnaduns

67 NATBUARUNUSAINUNTNEA TSR UazA1uN1TIE



VAR AauzdfanssuAans Uszrleuuszunas 2567

a

syUasdnruinduuurufinan viieanfanssusaniufsuBeul

AMZAAINTIUAENS Uszandauussuney 2567

UNUI

nasatuil Wuwenansasuesdnnud lneiseusesinnisdnfanssuwanasuieus veq
AEIAINTINANENS Usednteuuseann 2567 Baidenisuanidsuissuiniiausluenalisatull
IgknunsAndoniiton1sdansanuatnAuensIunsuanUAsuS suSvIAMEIFINTSUAERS Lie

WauenuuasUesRauininanmsvifanssukandsuseus neusenaulsie 2 au laun 1.

a wa 1

PUNITHAN TR FD “ﬂ']i‘Uimﬁﬂ’ﬁ@’mﬂ’ﬁs"]@ﬂﬂQ‘HLW@‘WWUWUEU‘VIG]UﬂUJ;]UG]ﬁﬁ’]ﬂa” wag 2 AUNNT

Y

[y [

350 Ao “nsld Al iletslunsyuiunsive wavensydunanuivinisluseiuanasg1siases sy’

[

quagﬂaaﬁmmi“ﬁwLﬁU@ML@ﬂﬁﬁ@ﬁ’Uﬁ H9AUsEAtALNBLHEUNTBIAANS TkA YAAINT 813158
Wil fiReades waggfiaulanisusnangimnssumans deanansathesdemidananluujin
= ' = [ LY Y ! a £ a o a £4

vieresaniodunmsimuidludiuresnmsBounsasy (Funsuantgn) uasUsslonilugunms

IT809UAAINIINONTIEBUNTADNEALUITIAUNTTY (ATUN1TITE) NoUNITAINANUIVINITLING

=l

Afun visouauslunsUsyyaIvIN1eene

aavneANgy IAYLALToULTeaTRYa AREAIUANENTTUNITLANLUR sulTeusAMY

AAINTsuAIansUsEIUaulszunu 2567 ‘vr'j’qLﬂuaEmQadwc&”aﬁmwuaiﬂaﬂﬁmmi”aﬂ’uﬁ agle
Y

Usglond videannsahluliussloniifioimudenen luwumsigswaulald eliiAnusslony

AUEARDANEIAINTTUANANT YTD0IANTVBIVIN

wnansatuiiduenaismewns lnensdnvideinmsSeuBsuazauilomannunameyanieg Inefildlulduselemilag lums
a & = v o & & o = = a4 v v
A n1s, Wusaau viemagldannienansatuiiusednels uenaniivinteyalag deuRanainvieligniessznisla memue

H3nv1 waganuznssuNSWaniUdewEsus Jans1uendoun o il

U



VAR AauzdfanssuAans Uszrleuuszunas 2567

AZE[INYT UazAnleNTSUNTSUANAE UGS

Ugu KM mugiian1susziuaaninnisinenniely

FEAUAANANYT W.A. 2557

%4

“AAUNTN 5.1 N1SUSUISVRIAUELINDNISAAURANIUNARNS

MNRUSAY nauaaduLazianNanyalvatnne”

NUNNINTFIU: Vodl 5 (i 111)
“5. AUl URNANANI NI deg luiiyana
YNy iusEaunIsaing uasunauieuiaus mulssiau

AN 2819UBYATAUARUWHUTAIAIUNIINANTUAALAY AU

%4

a v < 1 [ 1 < [ 6
N13739¢ ﬂLﬂ‘U@EJ’NL‘UU?%‘U‘UI@EJLNEJLLW??J@ﬂﬂJ']LTJUﬁ’]EJaﬂUm

o3/

onwskaztunUsuldlunisufuiaeauase”




VAR AauzdfanssuAans Uszrleuuszunas 2567

Usziauaanad : sunsuantnudie
W an159AN13AN3  NMSYTAUNNTINUNEIEINg wile W Tdinn

UgjURganna

nuwdeange [Wunwldlunisindedeansaina aunsaldlunsiauinueslusiunie segnsls

6w A I

fAnnu dnannuaziineen1wdingwuasindneluauzdmnssumansdaiolaineglugaiaisuila

q

I3 P

USUUse uagimunlvng iy ieduaiuiasinunnmuilviuindny 9191305a0ueNA5719ERBY
Wauinvenen e iiuauesed allate envzanusnadesorinyslageAnug Iu8INS
aoaunsnArdnmaneaiialulnanliduidndnw ielidnAnwivessidifneninnisniwsinguly

NS BUAUNNWLNIIBTN

d1m5UNSTEUNTARUNIHISINguNHUTEANS AW UM INeIFEAITIAENENIA1¥IINgUNEl
AN WUNITHAUNINYES 4 61U Ao N15Tl8 N5NA 119811 WaENISWEY 819138 a0UAITH
nwen1189nquins wazldisnisaauinainuate urauls wuizanduindnw wazdaasulv

Y

UndAnwldnwseinguludinuszdniu

Uadenlinadanisieuinedinguvasinfnm
1. Yadeaelu laun wsegdla Viruad uazAuausameny
2. Tadunnsuen laun anmwinaanlunisiseu msadvayuatnaseuniuasdiny wavlonialu

nslgnwsIng wueItindn

nagnsn1saaun1¥IdengelutuEey

1. N9F8RIWUUHAINTIN WU MTAUTIUNGAN MILAASUNUIMNEANNRA

9

ada a

a P a ' v o v a ) a v )
2. Mm3seuslagldinalulad wu n1slddeiafiivy nsldueundmiunisseuianwidaingy

a Y a I [ & [ £ a aa [ [
3. NNILIYUZLYIIN mn%uuaamﬂunm'}amqw ﬂ’]iﬁi’]ﬂﬂﬁﬂ’lﬂi@LUUﬂ’]‘U’]@Qﬂﬁ]‘H

NAINTIULATUNANGAT WU N1TIAVUTUANITINGY N1TIANITUYITUNIINIYY UATNITIAAIY

AYIDINAY



VAR AauzdfanssuAans Uszrleuuszunas 2567

nsussidiunaznsivdayadeundy

1. msUsziiiuanuinng awnsevililag MsmeaaeusEAuANEINTe kaznsUsEiuNany
2. msbideyadeoundu arunsavilalag nsliduuzdndauin wagnisliduwugduients

UFuuse

ATWAILINNBININTWIDINE
1 < 1% 12 1 1 a
wUseenidu 4 a1u lawA NMsile Nswe N158711 warn15LTeu
1. inwensils lon nsilaiiedulamnuddny msitaieduneaziden
2. vinwgnsne touA nsualuaniunisalingg msdiaue
3. Minwen1591U tAuA NM91UINEANLLTNTA MTEIUNDIATIZALAZELATIZT

4. inweN5 ey LAk NSRIBUIIE9Y kaENSREUUNAINL

undsdayadmiunisiauineznmdingudmivinfnwuazuaains

fundsdayanuefitnAnvuasyaansansolfifieimuinuznundings wiasdeyamai
epHGN

1. wnAnende U mstigudnrvvdslsunsunimsanguiidnAnwianansatnsule Tnegud
AYIAITLEUBNANGATAIYIDINYY NANTTU Laru3n1sduq AeeliinAnuiiauinueniusnge
Y9I ULDY dnTuNvIInerdenalulagd vuerasaulnduns azdineinars Mudmaduius
(https://lc.rmutrac.th/) fireguaiisafunisiauiawvesdn@nvinazynaing tneluivledasd
UsgmeAn1saeu Exit Exam lasen1sdunisianniusinguisvesin@nyinasyaainsogaiiaue
uona Nt udsdl Link adstoaauinives Exit Exam warlusunsudndagudmsunisimunsines

AIBINGYYBINIYARINTINAY



RMUTR (KM) ANEAAINTIUAENS UssdnUauuseunal 2567

syuuaavaasau (EXIT EXAM)

ssuum@aodadouadaulau
(e-Testing)

A9 1 szuurdataaauaaulall Exit Exam U89 uns.Saulnduns

TlsunsunisiBausaisndenny

GPLUS

¥ LAWARGE L IyrEae

i 2 Wsunsun1sseusn1wsanguues uns. Saulnduns

lnglusunsunsiseuinesanguues uns. Saulndunsiulilddianmsiteudifewsvesindnw

Wil usiyaaInsveavTIvendenamnsadiluldauldiae

© ~GP! s LlUNgs=uu

dnsSuunains

aovziou

syuuindnen &

Contact Us a8

ot

SHawWu
AudnEuazimasuius
w5 02-441-6000 sia 2880,2890

SusHaru ?

A 3 seuvameldaulusunsunisiseusnwdange EP ENGPLUS



RMUTR (KM) ANEAAINTIUAENS UssdnUauuseunal 2567

WANNIUTUATUNITISEUINWISINGY EP ENGPLUS a3 ums.nulndunsdell ssuudanisiseu

nsaeueoulay M3133nAuludoves RMUTR Leamnext 497 atin@nwinazymaing a1u150ains

Y

AesalsudlUSsuiuyuinwenwsingulamenuies Welssuauaosawaziukuunageunlasuly

Y

Usznadnaay Tneaunsaldaudiniu https:/auth-learnext.rmutr.ac.th/login

2 auth-leamextmutracth/login #r

SignIn

Username

Password

RATTANAKOSIN

LEARNEXT

ﬂ']‘Wﬁ q isuuﬁﬂmiﬁaumiaauaaulaﬂ (RMUTR Learnext)
2. Buladgeunesange wu unay 1nud wazuuuilnge iulsdmanianunsadielfaunsa
Ansuinuznwdanguaessutesldluguuuuiiaynauy uazasafuausionis wu
- BBC Learning English (https://www.bbc.co.uk/learningenglish/english/features/englishinthenews

- Ted Talks (https://www.ted.com/talks)

- Duolingo (https://www.duolingo.com)

- Memrise (https://www.memrise)

v TED ¥ Rie
LEARNING y
ENGLISH duolingo RISE

i o 1 v & 3 9 a
AN 4 W'J@EJ']\ﬂaIﬂL?Ulsﬂma@uﬂ']wq@\‘iﬂq‘wﬁlaﬂuﬂﬂ

wonnns 4 Viulsdeenilsudmsunmsinduiinue merdinguiendedeunad Ssiivleand

& a [ = a a a & o Y
L‘L«!’eJ‘VI’]ﬂ’ﬁLiEJ‘Llﬂ’ﬁﬁ’eﬁ\m'ﬁﬂ’e}ﬂﬂi]‘UVIV]i\‘iUizﬁVlﬁﬂ’WW@ﬂLﬂuf\]ﬁuiu&ﬂﬂiu{jﬁ]ﬂﬂu



RMUTR (KM) ANEAAINTIUAENS UssdnUauuseunal 2567

3. waunaady Tutagtuiiveundinduunnunendisluimuinyen1wdengy 1w

- Duolingo - Learn Languages 34Rninwen1wigengulugvuvurasny anunsaldanulans ios waz
Android

Fr ™
e
bt

a ¢ A

- ELSA - Learn English Speaking ansnsarinvinwenisuaiudyaivseivg Hanunsalaneulmaiiouass

DAY <9

ansaUszliunseenides uasewn lugnunnTaanwineen suan1wdengulasnae

- LearnEnglish Grammar Tlunsilnuagiiunuvinuekazanusinesiuensuswaglensaln1widengy

@@ BRITISH
@@ COUNCIL

Tunsidenldueundinduilniinven1wsangy Asdesnansalmunglunmsieuniwdingy

YDIAULBINDUIRDINTHNYINEEAULe eI U 1nuneldlIfazauITaLaonNLaUNAATUNRTIAUANL

a

Aol tnedadeiiaasiiansaunde 1. iefimuigau 2. ssuudfuanisnsesiunisldau 3. 53304

a Y ¥

weldauunney 1Nidenvadeisianunsaveusulensell



VAR AauzdfanssuAans Uszrleuuszunas 2567

o/ o

m%"m (KPI)

1. Putnfnwiniunisaeun1w8angy (Exit Exam)

2. IueAsdgaeumhesdnnuiniaus ludnsldasa

o/

W vaeiadin
1. Pwrulndneiiniunisaeuniwsengy (Exit Exam) lulns@inen 2567 Aadu Sevas 60
vastinAnwiaeuluguty 9198ayanumINeNdy

2. Puuenssdeuniiasdnuinunaue lWgnsldase lnededs anwuuasuaiu Andu

Fowaz 30 vesyAaINTaeIvINStuAMEIAINTIUAEAS



RMUTR (KM) ANEAAINTIUAENS UssdnUauuseunal 2567

Usziaumanag : sunside

WUan153aN15AN3 : M3lY Al itetheslunszuiunsive wavensyeu

NAIUATINNS IUSEAUANNaD 19l 85T U

Uyaysehing (A) Maaldeuwdasismaidelunateaiv Yreliinideaunsariauliednad

(%
[ [y

Uszansnm 530157 wazwiiudunntiu Meds nslilganuszavg edieluawide dasd (2]

a1 msladygvseivgietislunszuiunsive wasenseaunaandnnisluseduainasgaiassssy

a

sunmaalaedeyayusedng (Canva) [1]

1. MITIVTMUAIATITdaYaA
- Jyauseivgtieniusiudeyanunawingg wu Luled ledualiie lonaismiaivinig way
gudeya Favhlasiniuasivsednsnmunniinssivsindeyasieileo
- Yy seRuginensendoayavunlg AUMIULUY kagdnseiyaldedn dailaeinmse
Jululdlddmsuuned
Y i a = a & o 1Y) a ¢ v 1
- dregrunieslatdyqruseivg dmiunsTIuTiniagiATIeiveaya Wi Google Scholar,

Semantic Scholar, IBM Watson Discovery



VAR AauzdfanssuAans Uszrleuuszunas 2567

2. N139DNLUUNITNAADY
- Uy U seAugaie00nkuunIsNaaeefvugay Na5antadesiag 1y dauds auie

f79819 WALITNITIANG

a s

- Jyey U s AngeiudnassanIunIsainigeg LeAIANTANAaNGI0INITNAADY

43

- feg1nIellolyyIUsesAvy @1USUNIT00NLUUNITNAGBY LWL Optuna, Spearmint,
Bayesian Optimization

3. NMTAATIZANANITNAADY

a s

- TyunUseRvgiielnmeinan1snaass manuduiussenindius wavasudoya

43

- YyayUsehvgiessyUiuunduden do1auestiulnenyue

[ Ag>] <3

=

- fegnuATesllataUsEAYs @rSUNTIATIEINANIINAGDY LU R, Python, SAS

g <3

Yanvainslidayyruseivgluauide [3]

Ussananavoyangudeu: Taanuseivitslunisusznanateyaniianududounazannunglalag

Y

3 o a a I3 A4 A dAa a a ° o a v Aa o Ao v
FIALLATUUTLANTNIN LUULATDIUDNUUTLENTANEINTUNITAATIENVDUAN U AN WL NYUYDU

Y

msaunukIAnlu: Jayaylseavgdislunsaunuunanlndlagmsiinszvideyatasnsivaeu
anuduusidudeuludeya viliAanisaieanudilalnivazanuslvdluaivisiieg
MsIeuaznITIATIEY: Jyauseavidiglunmsvinueuuiliuwaznisimseideyasg

AzdYn LYUNTNUIEHANTTNARBINIBNITIATILTOUANNITUNNE

a s

msvelunmsasiuazaaevauuiy: Jugyseivirislunisaiisuasnaaevauuigiulug loy

o

Y
a

mMsUsznanatayauazmsviuenaans ibinidedanudulilduazanugeioldungsyy

'
v o

mstelunisaummmevludaya: Jayanussavgiiglumsaumneurieanuduiusndudeuly

Jaua vinbraudduduntnlulunanen

Y

gNFBILazIINLTININTY
bhal 3

a ¥ I

Mdeyayszavgiidensetniveiluegnunn wisgdlsimulutagiunisldtygusefvgiae

A <3 <9

v @

Tuaidedativnan

[

AnangUTENg

Joannatun1sid Al Tuauide [3]

Toyanluiigananelumarzau: Jaausehvdeanisteyaiinmuninuasiissmelunsinlung
mndeyaliifisanerislivangay o1vihlilunalidanansalinadnsiudugvsegedala
Tovmnvedluina: lwwalya1Usehvg enalivtedndnlunisida wu msvihngluveulundeyaill

2 YR & = v A 1 o fala o v
willeufuteyanldlunisiln visemsldeuiudiugluanunisalifiannududeu

10



VAR AauzdfanssuAans Uszrleuuszunas 2567

AU mazn1395U7e: Jygusehvgureassanalinadnsyliuiugn nisliaiuisaeasuiela

a8 etnaY W Welinsinduladdgrsensimmeideyanduteu

a el

myuiuaieveddues: lunalygussAvgiienudndudesdmanuazysulssedrnaiiouiialing

<9

suatorutoyauasmeluladlyaly Ssoravilvimslfanueintuluuiensd
AunTedouarauasnde: Milityyiuseivg eraierdeatuligmanudedouazainy

Uaenszveateya wazdeyangnitlunsilindnyaussivgoradutoyaduyanaviedanudy
aundrlalunsruauniy. YygrlszAvsoralinadwiiuiug wiliawsoadreanudilaly

& LY [ o ' al [y 1% 1 & a
ﬂizmumsmammmmwaawﬂ@ ‘UQB’]‘QVIWImQJﬁWNWiﬁG}F"I’J’]@JNaa‘Wﬁﬂlﬂ’e)EJ’NLG]%J‘VI

[y

lupsAnu3l veundegndyguseivgn awnsaununyislunsyindelidiedu 2 deege el

<3

a a v a s 1

1. §43affn (Heuristica) 1Juunannesuiildlayayiuseivg drelunisiSouiuasidonvuueaiu

I Ag7) <3

¥
1 =

A Ayl susuagsiuniudeyalunsidededu amisaldaulans wagaiuisadneTuig

a vy

Fnaninlunisinauld Tneisnsly 813afnn duunaudie®) 5 Tunou Al [4]

1.1. aanzlouainslaeny @51aanm1niale Email

< c a heuristica/sign oo >0

= Heuristica =

Create your account

Email address

i 2 nsaazideulganugisannn

11



RMUTR (KM) ANEAAINTIUAENS UssdnUauuseunal 2567

1.2, BUNT U

LEARNING & RESEARCH
MADE SIMPLER

Al-powered mind maps and concept maps for visual learning, thinking and research.

E%%E% HB@@E@H@HHHHEE
[ERERELY

Used by thousands of researchers and students around the world

o o B universine
- ASITY : MICHIGAN STA
Université A‘\ u‘ NIVERSITY LD DoMINION th'h —
oF L i LAVAL o

de Montréal VAR

AN 3 NsesuAulgusISaRin

1.3. uidenmuLasaula

What topic would you like to explore
today?

Explore

awil 3 msfinsivdeiiaulaludisam
1.4. \FonANANYULNADINITUSINAUEIEYDI0

g fegeiuanadunisideniideiineanisie n1sas19a1ee1nd (Antenna Design)

12



RMUTR (KM) ANEAAINTIUAENS UssdnUauuseunal 2567

Heuristica-{: Featuresv Pricing Changelog Concept Maps Library

[@} Overview | Untitled Concept Map ]

Antenna Design };1‘

Example ] Researc

« %)

Controversy ] Implications ]

Significance ] Interesting ]

Explain .] & Questi... ]
Split ]
)

Edit ']

Join ]

( (
[ [
( (
{ [
EEZR
[ comaee )[ sy ]
[ [
[ [
[ (
{ [
( [

Delete Selected I
Save As .I 6 Save I
6 Export.l Embed .I

Submit Feedback ®

(%

Al 4 MaidenaudnvasNaulalugisasin
g &
1.5, @38

IULATUIIANTORANLULIBIAAINF BN LARINTILT W BINTS TTnasdumusanu
wann1seenwuy AUl deg1enisesnuuu waziiteauidelulagiu uenandusidaaunse

v 4 o a 1%

AuLsdengInumdensaulalaans e

13



VAR AauzdfanssuAans Uszrleuuszunas 2567

Heuristica = Featuresv Pricing Changelog Concept Maps Library

Knowledge v
& expertise QD

=)
)

[ {8 Overview | Untitled Concept Map ]

ngineering Handbook by John

nna Handbook by Joseph J.

ory: Analysls and Design by
alanis

il

MR 4 FegetoyaasunliaIngitanm

Ya o

& = Y 1 | A o = a v = v v = ! LY =
‘LJLiJULWENG]’JEJEJ’]N’]EJG] Adaue F99u3densemdeiisnaulaniainiuuananeiu 98798

Y

arnsastnlulgnulan https://www.heuristi.ca indesn15iAs o9l oinssusza@ns nmuindud 14

Y

annsaidludmnsalalaenisadasuuulianldang
§13aim lladusslemiuansoudnsoddowintu widuduasesdloassassAllentueen

¥ 1 ¥

FNAULTU ASATIAUNAIY UNAINUUEDN 138 Inadlatdeaiiife aag19d18n1e AaeANuaIu150

=

Ypad73annuNANLITeveTaunsanateuileviuraulalenielulafduag

2. OpenRead (latnusn)

AouwnanvlouesulatnldmelulagUgyarUssRvgiugs uintvenssiuuasUifuseauniseinis

<3
[ [

13 nglamuiaiiiliaetidue Ao Yreliaunsailailemladiedu freliminsendeyaidadnain

UnAaTeY Prsantuiin weulssloya wazdnn1stoyadnedslaegeliusednsnm

14



RMUTR (KM) ANEAAINTIUAENS UssdnUauuseunal 2567

Qlopenread ® ©e

Paper, has never been so
powerful

AlSearch  Upload

Trusted and loved by users from

g N W Massachusetts - NANYANG
EH?% ) II I I I Institute of W) Liiogen: @

Technology ¥ Sinoarone

29 5 wnannasusaulailomise

2.1, amzideuanasidau

@Opsnﬂead e ATrending ~ More v Signup  Signin —

Create an account

Welcome to OpenRead!

First name *
(=1

Last name *

Email address *

Verification code *

Password *

Gender *

Female

Education Background *

Bachelor
have read and agree to OPENREAD TERMS OF USE

would fike to receive mails regarding product updates. events. new blog posts. and case studies

Discover

¥ Oat
Sign in instead

B A AL s

A9 6 awmgdsudnlgnusnannasueaulallawmusa

15



RMUTR (KM)

AMZIAINTIUAERS UszanUauuseunas 2567

2.2 dnlnanunanunaula

Tusae813i voand198190191797u n159nluanunA11ua1In Open access journal Tuive

“Design of a Three-Dimensional Uniform UHF Near-Field RFID Reader Antenna” [5]

Rlopenread

ATrending  More v Q % A4

Paper, has never been so

beautiful

Upload

Upload other P07 @D Upload Paper POF

A i 7 snluranunanyluwnannesussulaillawmwise

@OpenRead ®

e 5o @ Hindawi

Research Article

Design of a Three-Dimensional Uniform UHF Near-Field RFID
Reader Antenna

Yuan Yao ©,' Yanl Xue,' Xiaojuan Ren,' Junsheng Yu,' Xiaohe Cheng,"
and Xiaodong Chen®

chool of Elecronic Engineering, Bejing University of Posts and Telecommnications, Befing 100876, China
#School of Engincering and Computer Science, Queen Mary Urivesity of London, Mile End Road, London E1 4NS. UK

Correspondence shoukd be addressed to Yuan Yao; yaoywbupteducn
Received 21 Aprid 2023; Revised 22 Augast 2023 Accepted 11 November 2023; Peblished 24 November 2023
Academic Editor: Trushit Upadhyays

Copyright © 2023 Yuan Yao ct al. This s an open access article distribated under the Creative Commons Attribution License,
which permits unresticted use, distribution, and reproduction in any medium, provided the original work & properly cited.

long the.

——

axis and avis dircctions, respectively. It reaches a uniform clectric fiekd in the = centrosymmetric fous branch

microsrp . The preposd anicors acices thee dissiondl dccion ml'mmly .hm.gu reconlpurable et The
<10,

ear fudd “The ok s

et i l71lﬂlwh(ncpw::qnd¢fmllycm he et sl show ha he proposed anicons three
e he near fekd
upi When the prew ok e e i b he tags

1. Introduction According to the different coupling methods, the W'
field RFID reader antenna is divided into a magnetic and

Recently, _ultrahigh-frequency (UHF) radio frequency electrically coupled antenna. Magnetic coupling antenna

Mmzmn (RFID) technology has been widely concemed  communicates with magnetic tags through alternating

Also,ithas  magnetic fields in the near-field region. Shi et al. proposed

#Trending

More v/ Q » A
Basic Information v

Design of a Three-Dimensional Uniform UHF Near-
Field RFID Reader Antenna

Yuan Yao, Yani Xue, Xiaojuan Ren, Junsheng Yu, Xiaohe Cheng, Xiaodong
Chen

https://doi.org/10.1155/2023/5545085

This paper proposes a three-dimensional uniform ultra-high frequency (UHF) near-
field radio frequency identification (RFID) reader antenna. The antenna achieves a
uniform electric field in the x and y directions by placing a single branch microstrip
line along the x-axis and y-axis directions, respectively. It reaches a uniform electric
field in the z-direction by a centrosymmetric four-branch microstrip line. The
proposed antenna achieves three-dimensional direction uniformity through a
reconfigurable method. The impedance matching bandwidth range of 5;; <-10dB
for simulation and measurement includes 0.66 to 0.98 GHz, which can meet the
near-field RFID operation frequency band demand. The isolation degrees between
ports are less than —24.6 dB within the UHF RFID frequency band (0.86 to 0.96
GHz). In addition, the antenna also has the characteristic of low gain in the far
field, and the maximum gain in the far field is less than -27 dBi when operating at
different ports. The test results show that the proposed antenna three-dimensional
uniform volume of dipole tags above the antenna is 99 mm x 99 mm x 20 mm, and

mm\d from obscurity into mainstream applications that
help speed the handling of manufactured goods and ma-
terials. It ks 2 well-known wireless application in traceability,
logistics, and access control [1-3.

'UHE RFID systems are divided into near-fickd and far
field systems according o the different recognition dis-
tances. Near-feld systems are generally used for recognition
distances less than one meter. In recent years, near-fiekd
es and intelligent
vending machines have become more and more extensive
[4-6). The performance of the near-field application system
‘mainly depends on the near-field reader antenna [4, 7-9).
Hence, designing a reliable UHF RFID near-field reader
antenna is worthwhile.

a zero-phase shift circular antenna to generate a strong and
uniform magnetic field [10, 11]. Yao et al. [12] realized
uniform magnetic field distribution in the near-field ngm
through two meandering open microstrip lines with
Corra. The magutic Soupling mckens 2 e & hm
distribution in the near-field area, hulmlowrtumadn
tance limits its application scenarios.
Hlectric:

designed in [13] can generate a strong and uniform E-field in
the near-field region. An antenna based on the EM coupling
between an open-ended MS fead line and periodic planar

the reading volume of the near-field tags is 40 mm x 40 mm x 5 mm. When the
tags are placed on a book, there will be a slight variation in the reading range of
the tags.

"@'3 22
& : International Journal of Antennas and Propagation
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1. Introduction

Recently, _ultrahigh-frequency (UHF) radio frequency
identification (RFID) technology has been widely concemed
because of its rapid identification characteristics. Also, it has
moved from obscurity into mainstream applications that
help speed the handling of manufactured goods and ma
terials. It is 3 well-known wireless application in traceability,
logistics, and access control [1-3).

UHF RFID systems are divided into near-field and far-
field systems according to the different recognition dis
tances. Near-field systems are generally used for recognition
distances less than one meter. In recent years, near-field
application scenarios like bright bookshelves and intelligent
vending machines have become more and more extensive
[4-6]. The performance of the near-field application system
mainly depends on the near-field reader antenna [4, 7-9].
Hence, designing a reliable UHF RFID near-field reader
antenna is worthwhile.

According o the different coupling methods, the near-
fiekd RFID reader antenna is divided into a magnetic and an
electrically coupled antenna. Magnetic coupling antenna
communicates with magnetic tags through alternating
‘magnetic fiekds in the near-field region. Shi et al. proposed
a zero-phase shift circular antenna to generate a strong and
uniform magnetic field (10, 11]. Yao et al. [12] realized
uniform magnetic field distribution in the near-field region
through two meandering open microstrip lines with reverse
current. The magnetic coupling antenna can read a large
‘number of magnetic labels through a uniform magnetic field
distribution in the near-field area, but its low reading dis
tance limits its application scenarios.

Electrically coupled antenna exploits alternating electric
fiekds for information interactive with tags. A meander
‘microstrip line loaded with a 50-ohm resistance antenna is
designed in [13] can generate a strong and uniform E-field in
the near-field region. An antenna based on the EM coupling
between an open-ended MS feed line and periodic planar

& Trending

More v

Paper Espresso ¥

Background and context:

Q A

The paper presents a novel three-dimensional uniform ultra-high frequency

(UHF) near-field radio frequency identification (RFID) reader antenna. Near-

field RFID systems have become more prevalent in applications such as smart
bookshelves and intelligent vending machines, where the performance of the

reader antenna is crucial. Existing near-field antennas often suffer from

limitations in terms of uniform electric field distribution and the ability to

detect tags in arbitrary orientations.

Research objectives and hypotheses:

The primary objectives of this research are to design a near-field RFID reader

antenna that can achieve a uniform three-dimensional electric field

distribution in the near-field region and enable the detection of linearly

polarized tags in arbitrary orientations. The authors hypothesize that by

employing a specific antenna configuration and feeding mechanism, they can

generate a uniform electric field in all three spatial dimensions, thereby

improving the read range and reliability of the RFID system.

Methodology:

The proposed antenna design consists of two single-branch microstrip lines

oriented perpendicular to each other, a centrally symmetric four-branch

microstrip line, and four rectangular parasitic patches. The authors utilize a

time-sharing operation of three feeding ports to realize the uniformity of the

three-dimensional electric field components. Detailed analytical expressions

are provided to explain the working principle of the antenna, including the

generation of uniform electric fields in the x, y, and z directions.

Results and findings:

A

The simulation results show that the proposed antenna achieves a wide
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