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ABSTRACT

In RFID system, reader collision happened when multiple readers try to read the tags at the same time. Because
reader collision reduces tag recognition performance, it is required for RFID system to have reader anti-collision
algorithm. In this paper, we propose reader anti-collision algorithm based on hierarchical structure, where a master
reader controls the slave readers to avoid the reader collisions. It is verified through simulations that the proposed
algorithm enhances the performance in terms of reader collision probability and tag reading time.

I.M B e S8 ookt @A6A ARSI gk o]

o} tigel 5 =T fuEldEx AFE B 7

RFID Al2"gd "z dXe $33s 3d ¢ A% 94 rleRs B WS U Yo
(Reader)o} AbEl ¥3=] 33 Alee] AJHE F WA o)} & RFID Alzglellis 4 Akl
I e Ha (Tag2 748 74 B4l A2EE 2ti7h el2e] HEE A3}y wEel] el ol
gt oleldl RFID Al&dS 7|E d¥lE= gAY §x7 RFD AxHe] A58 HA3)
(Barcode)9} 722 MIAEA AFF <A Al2Ele) H € 7P $83 S48 28t AT theee g
g ol& A AF U A=dezZH 2R, ¥ ot B2t EAste A Aa" A 84

R L x84 Alehed FHAREAME: 10544)” 2] o] o]FeiA A
* pAdEn G HEAHAFEE (myoo@ssuackn)(®: ZAIAAY, ** BeAHRAAE SDEY TXH
E=EHE KICS2008-07-320, Hardzh:2008W 79 179, FHF=F44dAl: 2008 94 26d

885



PFEAI3] =5 °08-10 Vol. 33 No. 10

b FEE Qe " JAE 2 Ha A &=
7t AstEe FAe] ARl

YubH o2 RFID Al&doA] BAsl= F52
A ¥z 3% (Tag collisiond =] FE
(Reader collision)2 F2dc}. HlZ FE& od
g7t B4 2t AE 8A 6 ol U Azt
o & o2 o/l dd Hase] HRE
A = gle ASE Wit ofgt Bla =2
a2yl Bl ARE AR ZBlelr] J9E
of T el ARE ARAA =i, o] Q&
B QA AR Fvke B el AAEY A
7} eplHe FAIAE 7R3 Qe ol B &
T TAE sAsk] sd od vy daEE
(Binary search algorithm)®, &% <23} <dz2F
(Slotted aloha algorithm)™* Fo] A|gk=]¢ic).

ge S5 o9 =t g sk F
Aollx 2} glcle] 1A dHe] FAH] H& A
<+ doHA WAt o’ By FE& A £
Aoz QAT =uEe] FAHl FUL FIeE
AHg3le] sk ke M AR o]RFE #
5] Aol SUd 2 JAEEE o i
sh= o 7oz FREct

AqA, Fop M A9 e BuEe] AR
e FuleE AH3le sy 2 £E EAE d
A% 4 olck ze B U7 BlaE QA
o] dhlsle Bl R EAle s EAlsA
o} ole} ] ez 7M1 A o9 =yrt o
2]e] A7}k (Random backoff time)S X ¥ Aol
Alg Azsles wbHs TDM WAldl ojel 8oE
AxFFezy =Y FE FAE 43 F slch
At 1)} At Folx %3] =Y FF §E
£ B, $E0] ASAHE HAE s da
A Azt F7Pt ErbstA] €ck =3 TDM
HAS A4 A MR OE da Y Az
g3sly] s =e 7 AZE 5718t wkEA|
Fasie, AR QY A7k o] Yzt 35
slod AMS3EL] wlEell BgAdo] HelRlcks A
< k3 gtk

olof] ¥ =M= thee] 2lvie} oie] dl
7} EAlsks A3elA RFID Al2He] s &
A% B Be FF A G EE AR
ol £ =2l Aljtse By $E R daelE
< I Y A #H, ¥x 1F 7H 33, H
2 N FHoz A, olF T #e vy
2z =g 2ke] AlFAH] F25 A =3 H

886

2 QA ARE FR3Pozy EFHQ dHz Q4
o] b3l el AAES] FHi9} Bl 14 AR
9 a EHE 4& 3tk

B =Y AL o 2k 14 [AAE
RFID ZFchile} 7]&e] =FollA Ak 2] &
Wz daelEs AR T, A e & =El4
Aeksle 2l S5 w4 du2Ze) 3 dAxjel 5
AL ¥t olo] NA oA =ojAly] AxE B
Aty vl VA AES Hech

II.

1o}

2 oty

2.1 RFID EZ0lAMQ| 2| & Ux| dn2|F

RFID Al2glel gt ZE3E APtz sle
ISO/IEC 18000-6”'3} EPC Global®] EPC Class 1
Generation2®ell A& 2|t{Eo] sh}e] Fas g
W o] s AR FaleE HAs, o] E AR
me}l Ao WAsA "2E A= FHSS
(Frequency Hopping Spread Spectrum) M-8 7]
wteg & 2y FE uA daelEe LEsiic
ole} tjEo] e ETSI (European Telecommun
-ications Standards Institute)oll4}& 2+ 2lti7} A
o] AHEeIRE 73, Aol Hle] e AS )
I e Alxsta, AR AT o Ad=
#W7A3e LBT (Listen Before Talk) &wel&e
Alkstgict A FFNA AARE F 7HA] 2y
FE WA dzEEd =Yz Fabk Ml 9
g FE A AT F o, "z 7l o
g 2o FE EAle 433 dekaleh

o]¢} o] RFID FF TAolA AA’E 2] &
= WA vy oldld] ZixEe wbAE st
|28 7 A= WAE HA313he 24 RFID
] As 7k FF FE& AaAA 2y £
ukx)sl= whHel LLCR  (Low-energy localized
clustering for RFID networks) &i2lZ®, elvie}
Hrt AL 8 Agshe dlele] A o]l
MEZ 2 il BAle] rbed Aol S AN
3] RFID MEZA s & dF
(Hidden terminal) ¥AIE i3] ¢ S Al
AIRF B (Pulse) Z2EZP, TDM WAlE 7|uke
2 2 WA jlele] &% e 58 A=
e Bl Y A7k AAE 2y 55 WA
&= HPHel DCS (Distributed color selection) <}
Colorwave HHA!!lo] zjet=igic) o]e} & =i
F= A daElE FellN £ =Eelide Al &




=4 {RFID Al 2~#g

g AZA Fz e 2y FE A d3elE

zelEa fAkEHAl Az 2elg Fe XA
gz 2lA]g $8sl= DCS2F Colorwave dizlE
S v dre 2 AAsisic

2.2 DCS 12|53

DCS el £2 (Slon o2 T4
¥ =8 (Frame) WHold shie] £3-& Addsto
B2E °1*—1?‘{¥2£4<1 ] FES WA= 7ol
& FEo] WA @
= 7ﬂ°t XW°1 *}—%—%}Ed &3 AAE g =
HolM e fRI3ka, FEo] WA Hole 2H
o] AlgEl &%o HXE WA FEo] VA
& £ 9= 7]’6"‘§ 2 Z9lich

DCS 432lE& Hr} zpAE] AHEA ot
Zch "iA], %‘%01 L e I e e
Aoz zHAle] &2 Y& fAlsk, F5E
A Hole o ZEddA vlE 58 def
a4 "ok olw FE& AP FrldA SAWE

Fojsle] FEo] AT =tle ohg ZHYellA
AR 3-8 vlE defsla, e E P
oAl HExsAE walow AHpgick S ol
HBE $AG FH 2UEE AAlY] @t dloF A4
Bel AR &% ARE uv|wsle] FUF H9
£ ARe €38 wAsl 3585 WAsky, A
9] 75t e Sl WA UA gt ol2H
FE5& 79T e g ZdYddd &2 &
B& 4 glenz okdE H1E g 5 A
2k a8 12 o2’ DCS Ywe|Ee] B4t HE
el gl

WA, 7 2e "o dAg 93 &% 5ot
22zl Aejela] zPile] AlSE &3-S A€ok
agellA] dE ule} o] =AY Zr|vt 4709 &
Fo2 AR A4, gY] IRDS 58 3, ¥
o 2R2)= &% 2 23T Y 3R3)S &% 3%
Adslget ool wet 2l 2+ ok e =uES o

Collidion

Ehmehe=

[T

s ITTITTTITTT] e T ITT

SINENEEREEEER]E AN EE EEE 0R
®)

(a)

O 1. DCS 2xelZe] F4 o

2 &3¢ Adsialy] diel FEo] HASA o
i a‘o‘:l Bl elije] 7besdich a2 2l 1
3 32 FUdY £F 3¢ AHsY] dEe B
Aal Al FEo] WA des 2H 1% 32 &
¥ 3% 11]94 e £%5 o Zegel A=t
2 o1& F 2ltellAl Afshd, 2lv] 2& #lz <l
AE AR a9 3% o g ZH e o
ofgel. olw] I¥ ()= FEol T 2 19 3

o

| ok zadel Bl 29 &89 of e €55 A
93l9i7] diol] 2E Ere AdEd 8 94
o] 7bsdr ¥mElE B2 dE HeiFa glend,
ols} &) 23 (b)elMe A WA ZYelA 35
o] uhggl 2] 30] v} 298] &2} FUd £F
< Adslsdy] d&el 2o 271 Yol 339 A F
% 93] 98 A £ 5 vl 2e 3
A oFrsly, t}E £Fo2 WAk duElEy
4 g voiFm gjch

ol2i3k DCS dxelEe =&Y =77 24
o] glo} F&o| u$ Fdslche AHE K2 Q)
o} grire) Fabel| wet % AMe] 584 ¥
A7L gt & G 401 &% o 5UE A
4 B2 A8 5848 SR 5 sick

2.3 Colorwave 212|&

Colorwavetr 7|&2] DCS &xz]Ze] 7z 9l
t 34" Y 2§ AHEe gt e
Wl SEHoZ Uy & e EAHEE N
g 2 ‘?E‘ Wz gzelEoelr)t &, Colorwave
Hani E]t‘lf] FEHE o=t £39 Hd
zHY 5 HATeRN ¥t A& Bz 2
A& 7]—‘3“71] gt} o]& 93 Colorwave ¥1ElH
dlxde ohet 7ol Aejd 4719 slelule]E AlS-
gt

. UpSafe 222 ZY ZHEY] 2715 ST
= 3E 5

o UpTrig: 54 =tlge] xR =& Eot &
zAjlez WAY o, Ale] ZHQlE U
e 55 F

s DnSafe: 222 AR =] 018 ZFAAT]
= 3F 95

s DnTrige 54 2riEe] A1) =e9] Br} %

o2 WAHE o, e zZHde Z

2A7E FF

flo

887



PEEAEEE=FA] 08-10 Vol. 33 No. 10

Colorwave ¥2l&e] 7]¥Aql F=-& DCS9}
FAsARE, 7 el 2Rle] 2E HES AR
slo] ARl glend A3l wel Zdql 77]
o] Ao JFslc) Eole 2] FE FHEL A
A8l UpSafe ol’de] = o] =AY =Z7|E 1
&% Z7WIF13, DnSafe ©l318] 5 TEe] UA
3 FHd =] 2718 1 &% AR ol
tEe] 5% AV T EYEY Y =
Hd =) At § Afddle 25 $E5E &
st UpTrig oldeld A4l 2d =] =7
£ 74 i) g =AY =2o)9k FdsA St
A71a, 55 HAA7IE FE EdEe] g =
HAYd =P AREG 2RE Hfelle A =
FE5 #Ast DnTrig olsleld Al A =
A Z7lE 74 Erle] = =19 U3l
ZraA) et

o]2i3} Colorwave L E]&HL #MAl9 5 FHE
of me}b =gl 2t ARHEE A HellA
EFo] ugEE F717F tE2A "ok g 99
9] gt =g ol 0] A e €55
sl sldele ZHqle] ¥hEglel wel FFol
WAE 4 gl ol8ldt 258 oiA] ZH Y =]
W3S opy]sla, o]2 d FEe] uhgAe® L
A 5 ke FAAE 7Aa 9ok

% 2% Colorwave ¥xe]Ze] Exb o8 e}
Uz glel 24, 7 gt DCSeF FdsA Az
5715 2E F AMle] ASE &£F-S Alddlth of
o 55 A¥ Uy 19 32 ohg zZHdely
Hd =44 =271 M7, o8 £F% 4o
gt B 29} 4= FE5 AP ke mE o
5 ZHQele U3 £79 YAE it F
WA xHYlelMs BE Yrt AR o £55

—
Frame size =4 ,

e s i

Frame size =4 Frame size=5

A r—————
Frame size =4

,mf;]l[]ElllDll[i

Frame size =4 Frame size=5

 HlE NN EEE BN

Frame size = 4

12 2. Colorwave &72Ze) 3} o

888

@ : Master reecier

© romervader  (7) MerbarRoatr  [F] Togteg=1) | (3) :Saverender () :Morbar Foador
T3 3. 89 gy AdE W BEx OoF 74 399 A

3 el S AR sty Al WA =
el TUTE <32 AAE Rt o2 Qs
of 2jv] 29} 32 FEo| WAL ol MY F
= FE me} ZHY 2PF 2H =, ZeH sl
RhE F7)7F A2 th2r] el wEx g9l
2tizh ARle] =z o FE0) RS e €
& A3l o s o Fuele] 5]
7b @A ol 8] AT = e sl &
A7}, oje} o] =] Hbg F7]9) F717F %A
B2 AdellMe 2le 3] ASHeE WAy,
oldl me} = =77t Alg S8 €% At
49 284 AT opl¥t

. ASH FZ 7lge] 2] & Yx| guzlid

2 =Fdi= 7€ gy FF A daelEe)
FARE sAs] o8 ASH T ke 3=
WA dae|ES AR

a3 3L & =Tl Agkke ASY 7R 7
2] 2y FF WA d3ElE 8l sleiA e g
v A% A} B2 2F 7 $HY dF =
3 9tk ©]F xr} A3 Asr, 12 o g
Bzt Al Bl QIAE X Edle] FEe] Alsk=
A3}, 2+ el #lv] 9 (Master reader search :
MRS) WAAE Assha, A =] &4 % 5
o}, 3& I =vie} Bx 2y 2§ AFA<
T27F ARE A 2 o8 AGedMe] FE EA
Al wx]e 2 gelide 36l EEo] WA =
Heo] 2/ BE aF0] Y FE A Y =
< gojgel AZA F2E YA HAHE =4




2 /RFD A29¢ 9% A3A 7

Z 7] e $F WA dxels

&t qlck 19Jr7r=}£ AZH 7= 7 ‘D‘M%E
uhA] & +8317] 8 et 2L Fs
Bl 7]%e]] EH“& 71Ael deslH, 18 4= B =
FollA] Aljlehe dare]Ee] oat Z=F vehlin
Atk I E 4 glRe] hrz=e 3 Y
A% 4 (Master reader election process), B3 7L
Z A A (Slave group construction process), L
2]l gz 91A] A (Tag reading process)e 3714
A% A(Sub-routine) 0.2 A EH, Zt Ao
g AAgE AL o83 2

« ZE e 2E 7lF =YY

o Z} e & He A4 Axd shie] Hag
A4 g

» e FvlE oY HRE 5 F gz wn
gie] x4 oo FHE AT

o djz slze W Fd (Flag)7t AAEA S
34 s glaoe Hel =oist dAsdES o
olgh (e 2] EA of % &l

o "lavt RE2oAAE g o3|z FH RE 9
o7l #AE S 5

Proposed Algorithm Subroutine 1 — Master readers election process
‘When tag reccives the MRS message
if flag= 1
- transmit response message to reader weluding master reader information
o

- Do responst
- after Rand m Buckoff Time, re-search process starts
« After re-search process
if response message is reccived
- slave group construction process starts
clse

- master reader ~ current collision reador
Proposed Algorithm Subroutine 2 — Slave group construction process
» When tag receives MRS message from collision reader
- transmit response message to reader including master reader information
- request sync into and slave reader sequence number to master
- among collision readers sclect one slave reader and make other readers be member readers
Proposed Algorithm Subroutine 3 — Tag reading process
« After hierarchical structure formed
- master reader perform tag reading process with given sync
- every member reader and slave reader obtain tag information by monitoring the reading process
between master reader and tag
- after master reader completes tag reading slave reader with the lowest number becomes master reuder

a2 4. AgY daelEe] orize

3.1 & 2l ME IRy

AZA Fx 7e e € WA daElEe]
+&E e WA, FE 49 Wd 38 BE
ZE 2vlE FellA shtel e A E AEsiedor
gk o]E 8 FE =lvle o e #e
o A% K-S TP

%% Hde a9 AdNE Axs] A B3
2o & {78 Hlsp] A3 el 2vE F
gk oF 3 FE vie B2 v A o
AAE Apile] 4 vl BoE FI HEssia
E ez Aot ofF =l v Y wAA]

e e ARl sme) W Eela AR 4
o oo chee] Eake s old Eaal]
Ao gl o] 4 & Aok

o o

e

o ZY} AAEC] e AS Flag = 1)
dlzo] Eelorh AdAEe] ke AL F
o F Furl EAltcls A& ovigich
2h4 dae e oyl EAgce wAA
BRoAE gpo g HEich

¢

i 31

. Bl el UA e A (Flag = 0)
el Sl AREe] QA e ASE
ot olmah SRE a4 ke olF et
A M3 2ol 9B Aol A F AR
e ]

HRondom Backoff Time=nXt,, mn

ojuf, nd 0xr}t 2 e A, tuv HI
17}H A AZhE rldket qleje] Az B
9 F 2 e B2 ddE Agdsta, &

2 elcle] &4 50 @} e B 49
s Wk % B 2% AR} Al A

& AR Yk

= 2 Aoyt EA (2 35D

A A d2 2ur ST A 3
Zlvle B2l 2jdled o3 3¢ 2x aFe] o
feoz F3pdct

= g Pt &4 8 (Bl Vg
e A3 B9 Guirt 2AEA BE A
Aol Bl elriel SUe S

3.2 Bx= OF 74 oHH

2z 2% 74 3L 3 vrt 5 EuE
AFHeZ “*ﬂ?ﬂ?] s sl FAAgolrt olf]
g ¥ 282 3 /e ¥z 2lv] (Slave reader)
o}t “3“1 2l (Member readen)® 74 Ert
ol& A3 FEo] WY e A e
H AE AN Ze| Fe g 24 vAR
Agsta ol Fd T oo HEE FEIL
ol% ] =ojelA] Bv] Al Bz =ie 8
W3 E A% oy Bz Bl &4 Hie ¥
5% Y% FE Y 5 7B A sAsks
FE gojdA Yol deld B2 2] &4

889



E A543 =53] °08-10 Vol. 33 No. 10

W37} e guEsd 9y sy FeiA =
3, 2E aEe T4 AAE f483 F iz 94
H3-& 3l

3.3 B2 914! TpH

= =y AF #HFH Bz o§F 4 /e
4 Ay T2t 34 F e eve Adde
57] Az "l QAE Axd "o 4] 3
Aolld 71 F83%F AL e oyt "l g
A= o e ejrlel g e £l doelE
Bz 2jrige] e sl D eize] AHx

él%z} drhs Zoltk ol e #ust =
3 ez el o S5 HXAzE
HpA 02 o] RojAlts HollA] ARER
7i°lv}. ml-EH e giet B dAE vz g
25 PG F HxY EHJ A
A] -‘+ %M %"4 o7t 5]
853 5 ik

A #2] 2leide] g2 AdXF 5 Qe A
g 7R3 9l7] dEd FF Bz gz 3dAs

52 2] sl olv] <A’ ef2Ee] o

T ARE 53R 4 ok o= FAE s
2 e e "z A $HE 2F el & &
2] 2ole) AYe ohe €% HEE SR nE o
tlollA] ookl Wile] Fasich old w3 WIS
£ 7F 1A 34€ 2z g 2§ Bx By
oAt Toiilt} tﬂram e ole] G o)k
e ux A 23 e W’
A& A]Evm wl~c 1 ARE vE oL F
g €3 HEE /iR B2 ey @2 2oy
g9 °l°ﬁ;¥t} olzigt e rje] A o]k
e AHe 58 e Qelaa s
"z Xéi% uE AZE o]l 2% #5374 9]
A Ak 23 s ol vz A4 FH AF
ZAE gk

Jﬂ._l
4

a3 5. iz 1] FH9] o

890

o]} o] AFAH Fx 7lH Y FE WA
de|Ee e Py AF I, B2 2F T
4 zefa gz Q1A AAHE B B wEA|
Bl QA F3)e] slesid, Bt vt Foisked

& & 97 W
ol 2 A7 W A " Qo] sbsside
AHe 73 sl

V. BoJAIS

2 =EA Alksks AFH 7= 7Pk Ed
F= WA daElFe A #HE 99 =d o
2 o] WSl wWhE 2y $E 2E, 9 Y
Az 233 FE S5 58 vla B ik o)
£ 9% =AY 3L 19 FepleE AN
Rom, C++ AAE 7MEeE THFHA ols}
tige] A% vl diege M ATlA

A= DCS¥} Colorwave & A1A
1. 24 eivle g
Parameter Value
Number of Readers 2~10
Number of Tags 100~1000
Number of slots in frame 3
Slot interval 1ms
UpSafe 0.2
UpTrig 0.15
DnSafe 0.05
DnTrig 0.1
FEMF
= s 2
Pla= gaggsrseags <0 @

a3 62 "o & 10002 JHEsE |,
gy ¢ Wl o 2y FF &E5& v|xgt A
olch. old Bt FEF FEPrCDS A 29 ol
Al agels B 4 g1%e] Colorwavest
DCS ¢xElEe] A4 2uld] 47t F7ijtd o=}
g 2F 8] F83 RS 4 5 ok
£3], DCS dxzelEe] A5 2vle 471 370d 7
5 7SR FE B0 43 ke A&
E 4 gled, ole 2 7AE =4
9] &3 4 Hr} 2lve) gyt el o2y
7He] FF HAe] Flsh] dWEelch

w3 Colorwave ¢3ElE9] 7% 7zt el
=85 el =ZHIUe] &F ) WHEHERE
DCS ¢xe|Zhchs IR Aeg nol7l six|ut




i /RFD A9 f1% ARH 32 A0 el $E 4 dueld

—u—DCS
—a&— Colorwave
—8— Proposed

o

="

o
@
1

A

e
I

a
@®

Reader collision probability
N 2
h

—s

o
o
L

T T * T T
2 4 3 8 10
Number of readers

a8 6. P & Hsl] 4E $E HE

;
500 - | —A~ Colorwave a
—m—DCS
450 | —e— Proposed
T 400 /
g o
¢ 350
E
]
o 300 "
£ e
@ 250 /‘ '/ o
£ s—eo—27 .
2 200
-
150
100

T Y T T
2 4 8 10

6
Number of readers

Tl 7. =] 4 sl ok ez A AT

Azle] A =gl WY &% 7 B wA
skol o)A xe|ollA] FEo] WA Wts =]
tetx o]3e] =HgloAd FEol HAE + U
Ago] whAslr] el e 4 Fviel we} 2o
FE #8o] vk ze} B =FelA] Aldds}
£ AFH 72 /e gy 2E WA d3eEe
% FE P £ e s} ¥z 2ur AR
A FRE Y8k, olF fel 2iviel] 2siAut =
I QlAe] 7hssl] i FE BHEL =Y Y
Z7ll= wW3lEo] ulg o} A3l Bl A
o] beshe g & & AUtk

a3 78 2¥ 63 FUT wojAY AN &
Ak o A4 Azk WEE veplla qloh 23e]
A B 4 g)5o] DCS2} Colorwave diEl&e] 73
$- 2ule] 47} Z71 det Bl A ARl
FAsH4 F718k ole Y 4 SUIERE g
o 2E 2Eo] Vsl fort BlaE dAshe
AlZko] RA4ds]7] wFelck DCS daElEe] ¢
grie] =2} 2] 71 2A =HE A 8

¥

Q1a] Al7te] UAH oz FAB ZEL B 4
L o] 2oyl Bl2E QAR £ e HA
$4o] FAE7] wlfolrlk o]e} d=] Colorwave
odw2]Ze] #A$ DCS Yxe]E: ®r) & E$E9
FEE Bt QA AR Y w52 B 4
e, ol =Y WY & v Higel ot
Az F717F DA o} o) =eqlelA] FEo] W
AslA] eigkrlle Eo] Ao =Y =
717} F7ksted Bvrh glaE QAske Alke] =
ofvke Aok

et ARk e $F WA daElEY] As
Bl F713ke wet 2l g 9l Alx e
Z7keh} o F718e] vl zbol =jn]| 49 W]
A G3E ¥A UL UL HAF 5 9l o]
£ e e 2z 2oyl ARA] F2E ¥4
T F 2z 2ltSe] "o oA FAHM s
F2] oie} dzzie] 441 WARE ZYEd
slod ad el HHE FEI) wielch olF
Z3) whE el qlie] shEsled w1 A $E
A7k FEA7E EAE 7UE 4 ik =23 A
A9l F2 A & g $F gEe] FFAast
o ez QA XA FA7E HAEA] 7] dEell
A "l 4] Azke] FviEe] vl 2R 7
< ¢ F 3tk

o9} 72 AnE FHE w, Ash= AFH
7I8ke] 2le] FE 9] daElEe € gy FF
ulx] ot3m2]Z¢] DCSY Colorwave Uiiz|Eel| v]
3 lole} Bl o] Folel i WA W B
o} Al "l QA A7hE BAE 4 QleS
viehdct,

a3 8L o] 4 sule}l =yl W &% 8 3
22 AT el el 52 wslel] o 2|t

10000 5

j_Jpcs
{CZ2 Colorwave
| Proposed

1000 4

Number of collisions
=
(=1
1

3
saa0l

500
Number of tags
T8 8. "o 5 Wl ;e FE S

891



PFEAE3]=F =] 08-10 Vol. 33 No. 10

2] FE 35 A A HIE vepd Aol o
Hollil £ 4 Re] 7€ gy FE WA ¥4
2]Z&<el DCS¢} Colorwave dxe|Ze] A-$ ez
7t S7K v} $F ek solve AE B
£ oloh T3y B =Rl Akl 2y EF
2| dae]Ee] A4, g vF RblE B
33 ST lpells A W] e AE B
ok A 23 63 7oA A3t nlel o] e
2loie} Bxev)e] AFH TR AR s
g F U= A ¥ F ok

v.d &

RFID Al&gloide oipe] ejash oppe] 2y
7b FHR) diel 2HE e FE e 9Y
& g Al olzfdt 2l 52 o INE
2 Q4 A AsHE olsle] RFID AlxHe]
AL A7) F8 89le] Aok o]F 2
t FE FAE dAstaAt £ =velxie 3
e} ¥z 2dE A" ASH 7= 7 Ed
= WA daElES AkkElsith

Ak dxeEe] s Wk s 2edde
s, 2 A 2 o} " v} Sk
5 3] Hviet Bx uiRe AFH TES ¥4
gozx 2 FF 8o A IR Wt &
BHeZ o ql¥e] rhsditke AL Hlsle
o, ol¢t viEe] e erie} BE rie o
AN AR FTRHE BT ez Y XA TAE
st 2] o Frld= Erslz AQl
B2 QA A7k #REd 4 QS-S S

ole} & AAE EdIE RFID Al&Rle] 84
< 2 £ ge A7 71EE HE 4 U
ok "R Al RFID Al&F #7Hel & =+
i A 2d FE WA duiEd H83
e o AT 5 e BAIE o AR A R
A3t AFH FE2E TFH A HE 5 A
€ Ad 809} sf=sold ulge] Sl i
T FF d7E AYY AReld

o8
(1) 324, AFH, 235, “RFD A2=H 7|2, ¢

FHATE AAI|E=ER], 152), pp.
21-31, 2004.

892

(2]

(3)

(8)

(9

(10)

(11]

&3)8), »3)<;, A4, “UHF RFID 7|47, A
AEAESREA] 20(3), pp. 67-80, 2005

K. Finkenzeller, RFID Handbook; Fundamen
-tals and Applications in Contactless Smart
Cards and Identification, Second Edition, John
Wiley & Sons Ltd, pp. 195-205, 2003.

K. Finkenzeller, RFID Handbook; Fundamen
-tals and Applications in Contactless Smart
Cards and Identification, Second Edition, John
Wiley & Sons Ltd, pp. 205-219, 2003.
ISO/IEC 18000-6C, Part 6C: Parameters for air
interference communications at 860MHz to
960MHz, Jan. 2005.

EPC Global, “EPC Radio-Frequency Identity
Protocols Generation-2 UHF RFID protocols
for communications at 860MHz-960MHz ver.
1.09,” EPC global, Feb. 2004.

ETSI, “Electromagnetic compatibility and
Radio spectrum Matters(ERM) Frequency-
agile Generic Sort Range Devices using
Listen-Before-Transmit(LBT),” ETSI TR 102
-313, Vol. 1.1.1, Jul. 2004.

Joongheon Kim, Wonjun Lee, Jieun Yu, Jihoon
Myung, Eunkyo Kim and Choonhwa Lee,
“Effect of localized optimal clustering for
reader anti-collision in RFID networks: fairness
aspects to the readers,” In Proc. of IEEE
ICCCN, pp. 497-502, Oct. 2005.

Shailesh M. Birari and Sridhar lyer, “Mitigating
the reader collision problem in RFID networks
with mobile readers,” In Proc. of IEEE ICC,
pp. 6-12, Nov. 2005.

D. W. Engels, S. E. Sarma, “The Reader
Collision Problem,” In Proc. of IEEE SMC, 3,
pp-6-9, Oct. 2002.

J. Waldrop, D. W. Engles and S. E. Sarma,
“Colorwave : A MAC for RFID Reader
Networks,” In Proc. of IEEE WCNC, 3, pp.
1701-1704, Mar. 2003.



=¥ /RFD A28E AT AZA 7z 714 o 5 WA d3F

2 & M (Jung-suk Oh) A5
2005 29 FAIHEA A REF
AR ER- AL
2008 24 AN ARF
. AVAZZEY AR
L 2008 39-8A] P RA~
¥ SD ¥} TXH
<HAl¥ob> RFID system, Sensor
network

2} & 5 (Junbo Hwang) A5

20041 249 FANEE AHRF
AlAAFgsHY- gt

2006 249 ST HRF
AAAZEY- MAL

20061 9YU~&A]  FAIELL
A REAAAF - 2

<¥AlBol> OBS, Optical Access

Network, Network QoS, 3G & 4G MAC, RFID/USN

2 % & (Yuchol Kang) F39
s 2008d 2¢ SANL AHBE
ARA B T
2008 39 AT HEF
ARATES Ay
<A Hol> RFID system, Sensor
network

0} A 3| (Junghee Lee) F314
2008 29 PAILTHER AHH
FUATRE )

20089 39 FAHSE HRF
ARyt Al

<A Eol> RFID system

T & 4] (Myungsik Yoo) 11354

1989 29 w{tjEta AR
AR} AL

1991 29 are{cist Az
s} 432}

2000 69 SUNY at Buffalo
Dept. of EE ®}A}
- 2000 9Y-&A FAUNI

ARZAAAZEER Fg

<¥AlHol> Optical Network, ,0BS, Optical Access
Network, Wireless MAC protocol, Ad-hoc routing
protocol, RFID/USN, CR network

893



