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A Keyword analysis on the RFID research papers
Byoung-Hak Yang"

*Department of Industrial Engineering, Gachon University
Abstract

This research is a key words analysis on Radio Frequency Identification. Key words were collected from
Korean research papers in the electronic library DBpia. 700 papers published from 2001 to 2011 were included.
The number of collected key words is 1460. The trend of publishing research papers was increased rapidly
from 2005, reached peak at 2009 and decreased after 2010. Majority of key words were related to hardware,
information technology and standardization. Selected 128 key words were analyzed and clustered by social
network analysis to find a relationship among key words on RFID.
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<Figure 1> Annual nunber of research papers on REID

wA FAlE 8] fstel sl £ FR
olgjulo]~ A]2€lel DBpia (http://www.dbpia.co.kr/)
oA FAlolF RFIDES ¥3at 9 AT =859
MR ARE 2Z59cE o] Hx ARE 83le]
F7HX1¢] RFID - A0 tigh 538 2435k

DBpia®l| A FZ8 A7 FHE= 20019 %=5H 2011
ST7HA] gElol] AAE 7000 742] AT =EEC]lth
A AR JEE FAES AAEe] dEg WE
ojoJA FARE FAlO)7F et FElE 7] Ee] AU
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RFID %+ RFID system? #o] RFID #AHAE ojv]s}

o

A=)
AN
T

rr Lo

hul

= FAELS BA4A AUtk TR MIS,
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o] Tt FHEL shiE BUsigh
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o} =Re] wbel Srofl A 2001 N-E] 200553 7HA] ©] =
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1460700] FAo)S REF7F B2 A9 2070 FA|
o8 TASHH <Table 1>3 o) 7Pg o] AgH
FA|oji= Tag, Ubiquitous, Reader, Anti—collision,
Authentication, Middleware$ith. 20917 wye] Ao
52 WAL 113] okl 2091744 FAo 9]
A e 6613 ATE 209919 FA S B
Hl= 661350l 6911 FAlols5e] ARIEE 9
ShA 51964 = A A9 6709 FAlo7F AA A9
itk A & UL

FAlole] A4S AFHT] fE FAEY] HAS
st=do], 4R, 8, Basl To= ERSITh A
207 FA|o1% Tag, Reader, USN, UHF&} 7o] 3=
gofol #Agt FAle)7E 25 77HAAL Anti-collision,
Authentication, Middleware®} #2-2 AEo| sk F=4|
o]7} 670, Ubiquitous, Mobile, SCM3} 78 -S89
sk A7} 47), 1SO, EPCglobal, GEN 29} 22
st & FA7F 3 st=glofet FEHA,
I 2E 71EAQ J&ET #AAE FAlo7E wWel UEr
Uitk o] RFIDY 7149 TAE s
A77E Bol =L b= ZE o = Utk upEbA
RFID7} st=glolel Hu 7]=d zy
FE7E ol g AE 58 AATh

T8 FAe] A=l WIlE dolry] fEiA A
ole] 7} thFste 20061 o] %] 7 Aww A
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Tag, Readerot 22 st=glojo] w3k A7 = A
Amol A m2A A e itk 20104 o] Fol A
A Uehs FAlolZ: Mobile?t 43215 (Mutual
Authentication) S S 4 glom o]= RFID¢ FthA

I AEE A7 AEA SRk, 7171 Akl A
15 ol A28 AT EolR wlEN 9SS 2
u| g,
<Figure 2> Annual number of key words
<Table 1> Top 20 key words on RFID
<=9 Key Word e %4 =]
1 Tag RFID2] AR A3 wdr) =90 82
2 Ubiquitous AF2e 2% S8 71
3 Reader AR 98 di) 3l=g o] 50
4 Anti—collision AT FEUA AE 48
5 Authentication AF A37F FE0S g9l HHE 48
6 Middleware 717] B mXE 7R A X2 HHE 40
7 USN AA7F M2 AAE HEYT st=go 36
8 Privacy AH B K 33
9 UHF T Y =9 o 32
10 Security Hot K 28
11 Mobile o5, Tl 8 26
12 Passive RFID A58 F5¥o= dhilsh= 3 st=go 22
13 Active RFID 4135 &40 2asl= 4 =g o] 21
14 Mutual Authentication Az dF AR 21
15 1SO LA X7 T X3} 19
16 Antenna ANEE s 9] st=gof 18
17 EPCglobal RFID ¥+#7]4 ¥3} 18
18 Gen2 RFID ¥+ 244 X3 17
19 SCM TEAERE =& 16
20 Traceability F24 S8 15
EX) 61
5.2 A7t A3 A BA 2 2 Holx] o} MR Fr|don HI+= <Table

o)

i=o)
2>0| A AAGE FAof 2] Ll *MD} <Figure 3>
FAOIZF AAY BAS PajekS AMEEl] Aol o A4 AmE 7 FAlY dF FFE gl
BA3L A)ZtskE AAsktE WA 3 mRol A ARRH Hlj %] TrHo R fgiA|Ad TZJMA Ad #AE
FA1E Ay 50E VFow Ar Adw Fao] 4 el T Atk
o= AnE Atk ARE dlojE o] oA B
T =wodlA AREE FAe 7] AS FEskar HAS
of thZ FAo9} 23] o) AAH FAES A}
o] 12871¢] A7 A=Ak AdE 1287 Ao

= dupl M2 AE3k A3l <Table 2>¢F 24t}

A7gE FA|ofTtel ZF =Rol A BAl A8H 35
S 12871 FA|of7Ee
A& <Figure 3>3} 7th
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<Figure 3 > Relationship on key words
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<Table 2> Selected 128 Key words for social network analysis

Active Continuous Query Fuzzy Meander Public key SIP U-Commerce
Ad-hoc
CSS Gen2 MES Pulse protocol | Slotted aloha U-Healthcare
network
Genetic Slotted binary
ALE DDL Metal UHF
Algorithm etal tag Qfp tree
. Small
ALOHA DDS Hash Middleware QT algorithm UHF Band
Antenna
Distance bounding Speech
Antenna stanice boun Hash Function Mobile Query Tree . UHF RFID
protocol Recognition
Heterod: Streami
Anti-collision | East Asia FTZ CEODVTE 1 Mobile agent RCS caming Ul
receiver Data
Surface
Electro Textil High Readabl
AOP ecro Texdie & Multi-Channel ¢ Acoustic U-Media
Antenna Temperature Range
Wave
Indistinguish: Multi—he U-Sh
Application Embedded nas . S P Reader Tag aped
hility relay Antenna
Individual and Mutual Reader
ASK Embedded systx Tag Ant USN
m system special quality | authentication | Anti—collision e enna
Induced Read
Authentication EPC u Near field . .er Tag chip U-trade
Current collision
Automati In " T Wearable
utomatic ormation
ornat EPCglobal ) oD Receiver 8 RFID Tag
Identification Security cognizance
Antenna
One ti
BeN Equivalent v ed me Rectangular-S T Hecti Wire Bondi
[P T. m n r n
Antenna Model ando haped Feed a8 cotecto ¢ ne
number
. Tag
Binary tree E-Trade 1ISO Ontology Relay Attacks | . . Wireless
identification
. . . . Routing .
Broadband Flip Chip Bonding | Key exchange | Particle filter Tracking WSN
protocol
Business Frame Slotted Lib Passi Science trad
ibr: assive ade
Model Aloha a Technology
Performance
Cargo Framed and .
LNA f T SCM T
management slotted ALOHA © ag ranscever
Recognition
Framed slotted Low-cost
Chirp LO ramalohzo oS PJM mode Security Triangulation
Collision tree Free Tade Zone Management Privacy Simulink Ubiquitous
o - Singl —
mprf}sswe Matlah Protocol 'mg e Ub1qu1t.0us
Receiver window Security
PajekS o]g3sle] A2 SIS X35 Ay A9 ). <Table 3> =% &= A& HFs90H
207) FAAEL <Table 3>3 2t} <Table 3>l +20 209 Hrolgh= ouojth dlE 5o A Wik
AAE T4 9448 A9 FAIEH <Table 1> = 9= TagoloAwt A4 F4 &9 199
e Y] 207 FAOIES fARHAINE A® T Anti-collision®] 3L 12 T34 A9 570 FAl01¢]
2 FAEE Ao &9 dds] tE2A B4 Hmz)=

Authentication, Ubiquitous, Tag, MiddlewareS3th
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<Table 3 > Top 20 key words on degree centrality

=9 | dAFYHd FA o =T
1 0.141732 Anti-collision 4
2 0.125984 Authentication 5
3 0.125984 Ubiquitous 2
4 0.11811 Tag 1
5 0.094488 Middleware 6
6 0.070866 Gen2 18
7 0.070866 Mutual authentication 14
8 0.070866 Privacy 8
9 0.070866 Reader 3
10 0.070866 USN 7
11 0.062992 Active 13
12 0.062992 Passive 12
13 0.047244 Broadband +20
14 0.047244 EPCglobal 17
15 0.047244 1SO 15
16 0.03937 Protocol +20
17 0.03937 Security 10
18 0.031496 Antenna 16
19 0.031496 East Asia FTZ +20
20 0.031496 Hash Function +20
o FAlolre] wPAS dolns] 9 7 F
Aojziol 5 A} HeHg wtdsje] 7t FAlolTe)
ZAIRe=S 3}t A37F <Figure 4>°]t}
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<Figure 4 > Key words Clustering

en:
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/A@H\smn
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<Figure 5> Clustering on key words with

4 degree or more

= o F83 IS &) fEA FAT A
| stato] A NUEE
AlZkske g2 E AAds) BW <Figure 5>¢F Zth
<Figure 5>l 9J8hd =23 52 3371 FA7} 3
AN ez AAEY o 2FEA e yHA|
BN FANEL dEow FHFHY izl s
L& sl J—%‘% B FAEL <Figure 5> &
st At <Figure 5>0ll4 370¢] 5ol &g +
Ao 5L <Table 4> AeE o] ¢Jom <Tabled>l
A AYh FAolEo] <Figure 5> FHE A Z&
2 FAED #3S o]FA &= FAolEelth o
3 1ol &3 2770 FAOES te £ FAolE
o] M= AZu|o] Jlom 3 260 &gk 3719 FA|
oL AzE o] HAHH FAl) S 3] 3o
%31 37)9] FAO1E- Hl1o] 3 FTAoJ B

<Table 4> Three clustering on key word
i FA|
Trade, e-trade, SCM, Ubiquitous, UHF,
TAG, ISO, Tag collection, Active, USN,
Reader, Antenna, Security, UHF RFID,

1 Gen2, Passive, Anti—collision, Query Tree,
Performance of Tag Recognition, Hash
Function, Authentication, Privacy, Mutual
authentication, Low-cost RFID, Protocol

9 Ontology, Middleware, ALE(Application

Level Event)
3 Readable Range, Tag Antenna, Mender

< RFID opollA] A7t AT &=
S FEoke] FA0Re] AR #AIE A
WA Wl osA] A skE Alolth AL
ET2E Pajeks o]83ske] FAo7He]
HAlE A8kl 217248} ksl Aol =yst7] ¢
ste] DBpia®l 4101 Hlo|E o] ~E ARE-3F3IT
F=9 FAlol gk 71 A1 FA Al fJehH
el AxH AT =] g 20069 o]l wEsith
7F 20099 Ao R sk FA0lth FAlofe] HiE
TE A5k 4l 207 FAlelE FESIATE Rkl
A 239 0719 FAEL 2 Ft=dofel AHA|~H
of FA¥E FAoJEol ATtk RFIDS] + A+ #A4lE sl=
dlojel Ar7Eds & F A% &8& Foklxe &
TARERE] Fopt 7P B RNIETE Aok
RFID A% 22 =i A3 355 A4
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