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Abstract

In the RFID system, multiple tags respond in the process of identifying multiple tags in the
reader’s interrogation zone, resulting in collisions. Tag collision occurs when two or more tags
respond to one reader, so that the reader cannot identify any tags. These collisions make it hard
for the reader to identify all tags within the interrogation zone and delays the identifying time. In
some cases, the reader cannot identify any tags. The reader needs the anti-collision algorithm
which can quickly identify all the tags in the interrogation zone. The proposed algorithm efficiently
divides tag groups through an efficient separation to respond, preventing collisions. Moreover, the
proposed algorithm identifies tags without checking all the bits in the tags. The prediction with
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efficient separation reduces the number of the requests from the reader.
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Fig, 1. Reader Collision and Tag Collision
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and seqguential assignment)

3204, x&& B0 N, yES Zo g & o,
HE g a=Ay/AxE AR, E40 w2 e 2o 3

(¢
O

FE "9 At ksl 37he] duElEe Bl A
Gl ZgHgle] A S7HEE RS B $ Stk CTTAC
H|3) ESA-TAE 9F 0.2, ESACAE °F 0.5 A= H#F &

o A5 2

B el =9 uEydrla=pk) ERS
LAE =

a} 10 | 500 | 1000 |5000 |10000 | 4

=z} | CTTA | 090 100 1.00] 1.00| 1.00]1.00
ESA-TA | 050 | 0.50| 050 ] 0.50 | 0.50]0.50

2 | BSACA | 0.30] 0.25] 0.25] 0.26 [ 0.25[0.26

@i | CTTA | 1.90] 2.00[ 2.00 ] 2,00 2.00]2.02
ESA-TA | 1.30 | 1.56| 1560 1.53| 1.52 | 1.61

29 | Esaca | 060 0.79] 077 ] 0.80] 0.79]0.78

F 32 AFd e Hg 2] 35S Wwd Aot ¥




o) Ha|= 5l = o} =
RFID AlZglefA E&2Q1 288 o8¢ 5 WA duds 95
10° : : . T r : : 5o 10" : : . ; T . T T :
o CTTA : 000 0. CTTA
*-- ESA-IA o e? - * ESA-IA
A-- ESACA 5 e PR T A R A-- ESACA
— o 004
e e e T TIPSO TR Ti0-A30 T HIL S
o - aAono B ool g R A AoAAAE
8 107} [ RETTRRIP R Ko AT 18 o QI E PP Aa
5 L Y- Slussb 5 o *® A
3 . LA g e A
Z o A El o el
s 9 1% .2 * oA
2 VN 18 4
£ FRETy € A
o il 4 s [
£ 10’ 15 @
1wt
E:S
4
100 1 1 L 1 1 1 I 1 1 1OD 1 L L 1 1 L 1 1 L
100 200 300 400 500 600 700 8O0 900 1000 100 200 300 400 500 600 700 800 900 1000

the number of tags

Ef12] 4 - 10'~10° (2%} i)

(a) The number of tags - 1O1~1O3 (sequential assignment) (b)

10° - - T T T T

the number of tags
(b) EfT2| 4= - 10"~10° (2Hekeh
The number of tags - 10'~10° (random assignment)

o

the number of tags

(c) B2l %= - 10°~10° (=t g2

10
) r r T T r T T
0 CTTA &0l e o CTTA
*  ESA-IA PR R * - ESA-IA
A ESACA FOE-IE 1 A ESACA
Lo W * :
5 . ¢
B . s
e e BT TEIE - SE- LN I
o L AR o © T IE
@ o N AA Y g 10 5@ (s} e o 4
2 . Lo : AA 2 BEoR e A A
g * s g o e R S
3 o » A El B AA
o B - T o L% el
- . * LA . L LA
> 10 - A n s At o AH
2 W g 2 e A
3 AT 2 R AA
£ » A& £ | A
2 3 A 2 A
2 E T .
al &
&
10° 1 1 . . . 1 ; L 1 L . 1 . 1 : . .
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

the number of tags

(d) el 4= - 10°~10° (2Hed =iz

(c) The number of tags - 10°~10° (sequential assignment) (d) The number of tags - 10°~10° (random assignment)
=l 8. el e 2lcie} e 7ie) He| i
Fig. 8. The number of query between reader and tag in accordance with experiment

4ol A5 CTTAS W3l ¢34 2] 2% BSA-TAE

T SrE

ok 0.5, ESACAE ¢ 0.26 H=9 Hit 49 355 2]
W dg g@ge Z$e ESA-IAY A= o 0.76,
ESACAS] A%+ 0.524% Hit 49 345 Zole A
& 5 9k

V.

RFID Alz=glellA 2lefe] Adge vl o< 7He] B
7F EAZ 7B5ollE o 7Ae Barh SAl 2ltie] Ao
~‘%o}7ﬂ HER X FEo] s B ol#id &
1 Bt 2 slolg P A S Wellshe 9]le

%‘:}. o s 9499 Yo RE gas HH].E_;" o]/\l—;gl,b

=

\__

FE WA o] Bashh AL FaelFE BEAY
$oIS B £ BT Il 18] oIl el

o RE HI2E Meke dudseltt. 71E dxsd

ESA-TAS] #A

A% dY &

@—% Zelg 27} Skl a»# el

% 0l S5<& 3P Hol & ol Y

 EEE A %61*— Aol Slch. 74 BE et ﬂ%
TLolelt)e] 1Y MG AP A EF 12PN &
o] WhslE EAIZ A1 9t} o] ¥AlE ESACAS 1%
o] Zelgx gg e 0 e 1S Hu £3% 998
af e Rels B dFoR A= BAE AT
T Atk gl xﬂom nz]Ee ESA-IAY A%
ok 0.769] Hi A LS 0.52744] Fo] Z<in}. Ho| 2
FE e A HOE QAERe AR Eole &22E )
A 2t} o)y Z&HQ REE B3 HaE dSete] HA
Ao FE FdogH A% A= dFe] 7] wZoltk
7h gEel] Uigt o AEm sl Aleld dME EAbERl
Wog g3l AlEEe] Al AN dueEe At



96

Journal of The Korea Society of Computer and Information November 2013

W owe B2 Q4] Fhselth B AR A
A0 Z2 shslolo] 48] Al PN B A
Zalo} sk @77} Wasi

1]

nEL
(1) C. Law, K. Lee, and K. Y. Siu, "Efficient
Memoryless protocol for Tag Identification,” in
Proc. 4th international workshop on Discrete
Algorithms and Methods for Mobile Computing
and Communications (DIALM'00), ACM, pp.
75-84, 2000.

R. Want, D. M. Russell, “Ubiquitous Electronic
Tagging,” IEEE Distributed Systems Online, vol.
1, no. 1, Sep. 2000.

S. Sarma, D. Brock, and D. Engels, "Radio
Frequency Identification and the Electronic
Product Code,” IEEE Micro, vol. 21, no. 6, pp.
50-54, Nov. 2001.

(4) K. Romer, T. Schoch, “Infrastructure Concepts for
Tag-Based Ubiguitous Computing Applications,”
Workshop on Concepts and Models for Ubiquitous
Computing at Ubicomp 2002, Goteborg, Sweden,
Sep. 2002.

D. W. Engels, S. E. Sarma, "The Reader

Collision Problem,” in Proc. IEEE International

(5]

Conference on System, Man and Cybernetics,
Hammamet, Tunisie, Oct. 2002.
(6) K. Finkenzeller, RFID Hand Book : Fundamentals
and Applications in Contactless Smart Card and
Identification, 2nd ed. Chicester, Sussex, U.K.:
Wiley, 2003.
F. Zhou, D. Jin, C. Huang, and M. Hao,
“Optimize The Power Consumption of Passive

(7]

Electronic Tags for Anti-collision Schemes,” in
Proc. The bHth International Conference on
ASIC, vol. 2, pp. 1213- 1217, Oct. 2003.

J. Myung, and W. Lee, "Adaptive Binary
Splitting: A RFID Tag Collision Arbitration
Protocol for Tag Identification,” ACM/Springer
Mobile networks and Applications, vol. 11, no.
5, pp. T11-722, Oct. 2006.

(9]

(10]

D. Shih, P.L. Sun, D.C.Yen and S. M.Huang,

Taxonomy and Survey of RFID Anti-collision
protocols,” Computer and Communicatios, vol.
29, pp. 2150-2166, 2006.

S. Kim and P. Park, “An efficient tree-based
Tag Anti-collision protocol for RFID systems,”
IEEE Communications Letters, vol. 11, pp.
449-451, May 2007.

EPCglobal, EPCglobal Tag Data Standards
Version 1.4, [Online). Available: http://www.
epcglobalinc.org/standar-ds/tds/tds 1 4-standa
rd-20080611.pdf

D.H Baek, S.S Kim, Y.H. Kim, K.S. Ahn, "A
Fast Tag Prediction Algorithm using Extra Bit
in RFID System,” Journal of The Korea Society
of Computer and Information, Vol. 13, No. 5,
pp. 255-261, 2008.

S.S Kim, Y.H. Kim, K.S. Ahn, "An Inference
Algorithm with Efficient Slot Allocation for
RFID Tag Identification,” IEICE Trans. on
Communications, Vol. E93-B, No.1,
pp.170-173, 2010.

P.S. Jeong, W.S. Jung, C.Y. Yun, Y.H. Oh, "A
Study on the Performance Improvement of
Anti-Collision Algorithm for RFID,” Journal of
Korea  Information and  Communications
Society, Vol. 34, No. 6, pp.149-155, 2009.

X. Jia, Q. Feng, C Ma, “An Efficient
Anti-Collision RFID
Identification,” IEEE Communications Letters,
Vol. 14, No. 11, pp.1014-1016, 2010.

S.W. Choi, J.H. Choi, J Yoo, “An Efficient
Anti-Collision Protocol for Coping with the
Capture Effect in RFID Tag Identification,”
Journal of Korean Institute of Information

Vol. 38, No. 6,

Protocol  for Tag

Scientists and Engineers,
pp.476-482, 2011.

Y.H Cho, J.G Kook, "Energy Effective Tag
Mobile RFID
System,” Journal of the Korea Society of

Anti-collision  Protocol for

Computer and Information, Vol. 17, No. 2, pp.
207-214, 2012.



RFID AlZ=glojA Z54

Ao

R

27

Ll

(18] J. Shin, B. Jeon and D. Yang, "Multiple RFID
Tags Identification with M-ary Query Tree
Scheme,” IEEE Communications Letters, Vol.
17, No. 3, pp.604-607, 2013.

(19) D. Yang, J. Shin, "EMQT
Enhanced M-ary Query Tree Algorithm for

A study on

Sequential Tag IDs,” Journal of Korea
Information and Communications Society, Vol.

38B. No. 6, pp.435-445, 2013.

I |
IR

2002: e-3@gln
AfelBe) B}

2005: &gt

2012: 735deta

el

A: el
RHlelge 24
Wk v= Al2Hl, HHES
RFID , AIX HEY=
Email : ninny@ikw.ac.kr

sk
1337 TRt
i)
B33t 3t
St
1337} Fehuat
Z3& 3t

ok Qt= A28l HEES
AX vES] R
Email : tjyun@ikw.ac.kr



