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ABSTRACT

In this paper, we suggest a modified slotted ALOHA algorithm for fast tag collection in active RFID system
and implement the reader and tag operation using CC2530 chip of Texas Instruments Co. to prove the
performance of the proposed algorithm. In the present international standard related with active RFID including
ISO/IEC 18000-7 the reader sends sleep command to each tag after successful obtaining tag’s information.
Meanwhile, in this paper, the tags decide to sleep after checking the second command from the reader resulting
in enormously decreased tag collection time. We tested the proposed algorithm with 30 tags over the range of
0-3m and the results showed that the tag collection process was completed in 400msec at average. And 30 tags
are collected in one second with 99.7% and the collection rate is 100% in 2m distance between reader and tag.
The collection rates are 99.94% and 99.7% for distance 2.5m and 3m, respectively. The average collection rate is
99.91% over all range and it is concluded that the proposed algorithm is enough to apply to real fields.
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Table 2. Test results
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second
%) (ms) [sec)

~1.5 30 1500 100% 367 81.8
1.5~2.0 30 1000 100% 359 83
2.0~2.5 30 3500 | 99.94% 365 82.2
2.5~3.0 30 2000 | 99.70% 373 80.5

ro,

1, 2.5m oWl 7399} 3m o]l 73
214] glgo] 747t 99.94% 2} 99.7% itk Aa]
ol wpz} thi: QlAlEe| HolAu Sl 1B
e S A 7 6319} 30319 2577}
RAOREA 5 gv)7] AMS- T Bhlo R Het
b 7S Aol x] SA] AR 5 Qe eI, A
A7ke] Zi3te]elA = "l 7ke] 7HAe] o o
SR Qlse] A3 7Hie] AHelA &

FHglom
]

o)

>

[

X

(B SL R
nﬁmic’

_Il}lv

5

(

28o] o= 7+

H’nﬁém

)
&

Bt ew TF 400ms o]3te]w, €
Z23070E B ¢ 2 1.5~2m <l A9} 7
Agkor, 0'5] % 15m oJuial 7497F 2.0m oW =
= 2.5m oWl 7A-g-Hr} vha AA vehgdh o7l
o] 544 z%ﬂl £ #A 1A Ayt 34
o wle} oha Fep - 9leS 104%

Ao B =ellA] Aljkgl dare|ES RS}
oq AA| A ~Ele F3lsle] Ader A 1= o]LH Q1A

Eo] 471 Azle] A$-= FHitsto] 99.91% % Ve
o2 dAell A8 7FeshE Ak AlRket 2y

7] 4 e 10 3|2 <kgsiel oF uhA] 7|ee] St 5
o0& vmix] 0.09% 5 HekRH 100% $PHE 5%
3 RFID Al28le 73 4= 9l& Zlo= Algxl)

9= A7hE

1= A7)

H =RxEe 7129 ISO/IEC 18000-72] Frame
Slotted ALOHA <w2]&S A3l /MAlsEl 423}
dye]ES Agksty, olF TIAR] CC2530 #He
UHFY-ell, 22| LFA1%-oll+= MICROCHIPA}S
MCP2030%}-& 27+ ARg3te] e e} 2|t]7] Zb2ke]

7158 F33led AJE3te 7 o AHASS Zrsiach
7]E&2] 553 RFID A &5 59 44 A8t
A9l Bl A Ldare]SellAE BHr)eh Bl

B4l0] 258 F etk 2 el ageld) e &

604

g o
aEe] A £ RE=E 213

o

Z

Rl

f

S, 3 3

N o

29719 "l £ A7 i A 2y
o} B 22 F3sle] A7 A=) 30709 e} Hi
400 ms OMMV 2 QlalElglon]) 1 X oujdl] <

AElE A E 99.7% *&" < Flskolet. o]e}
e 7§J/}‘ETE1 AlA Ak FAbellA el 7kE 2
oluf o= BlY7] 55 243 }— 7% 100% A

B 5210 AP5AS nelr)k B T Bl &)

o v =

S22 AE3e 7ol Heshd, WY ee] AR

=

1]

[2]

[4]

[5]

[6]

[7]

& AR A3 ARk] RP S, 9 olel
75l

| A3k el Aol dasjot

References

Valueadd Co., “RFID(radio
identification) market trend,” J. Electron. Inf.
Center, KETI, pp. 1-18, May 2013.

W. J. Yoon, “Improvement of an identified

frequency

slot scan-based active RFID tag collection
algorithm,” J. KICS, vol. 38B, no. 3, pp.
199-206, Mar. 2013.

W. J. Yoon and S. H. Chung, “ISS-TCA: An
identified slot scan-based tag collection
algorithm for performance improvement in
active RFID systems,” IEEE Trans. Ind.
Electron., vol. 59, no. 3, pp. 1662-1672, Mar.
2012.

Z. Luo, Y. Shen, H. Wang, and J. Jiang, “An
adjusting frame size in
anti-collision algorithm for RFID
system,” [EEE ICCT, pp. 328-332, lJinan,
Sept. 2011.

H. Wang, C. Pei, and B. Su, “Collision-free
arbitration protocol for active RFID systems,”
J. Commun. Networks(JCN), pp. 34-39, 2012.
C.-S. Lee, D.-H. Kim, and J.-D. Kim, “An

energy efficient active RFID protocol to avoid

approach  of

active

overhearing problem,” IEEE Sensors J., pp.
15-24, 2014.
J. H. Joo and S. H. Chung, “Implementation

of an efficient slotted CSMA/CA
anti-collision protocol for active RFID
system,” J. KICS, vol. 37A, no. 12, pp.

1013-1022, Dec. 2012.

www.dbpia.co.kr



/2% B FAE 9

o
=
2o
)

[8] S. R. Lee, Y. W. Lee, and Y. 1. Joo, “An
RFID tag anti-collision protocol for port
logistics system,” J. KICS, vol. 38C, no. 2, pp.
202-207, Feb. 2013.

[91 ISO/IEC 18000-7.2, Information technology
AIDC  techniques -  Radio  frequency
identification for item management - Air
interface, Part 7: Parameters for active
interface communications at 433MHz, 2008.

[10] Administrative Rule, Design and assignment
regulation for complex transfer center,
Ministry of Land, Infrastructure and Transport
of Korea, 2013. 7. 20.

2 X| Ef (Ji-Tae Kim)

198311 2 : AL sk
e ArAksalEiEEh

20074 29 AeEr]edEt
L A E A

2007 39~EA : A&
Sdfsta TR
!

20001 84~2007 54 ()AL A7

20074 64~2011129 (FF)alc]ell~ A47

20123 19~3A : () Fe] <] Adrolat

<FHAEel> 12154128, REID, FAAK W ES

Z+ ¥ A (Byeong-Gwon Kang)

198611 29 : At %7
ER e CuR)

19881 24 : Ak A17]
F3IHF4Ah

19931 2% : dAdsta 217]
F3IHF3Ah

199313 34~1997\ 8 : 3=
AAEAlATY ol s Al |edr Addrd

2005 84~2006'd 74 : wl= Aol HHE W

19974 9U~A . sk AR FAlgs) W

<l 2 AR, AAFAAAE, A9
AlG Alz=gl, A o]5-54], RFID

0] Z+ & (Kang-Won Lee)

1980 24 : A&t Ak
F3HE3Ah

198213 2% Ak 4kyd
F3HF3Ah

198541 2% : Kansas State Univ.
Akl st -shaah

19824 129~1985\d 124 : H]
= Ak TR lshal QAL

1985 129~1989d 1294 : F=FAAEAA T Al
ddd

1989 149~31A) : A&y e st S2H g3t
gt

<FEol AREAL FA 2 A=A, OR, AA
o o]5-54l, RFID

605

www.dbpia.co.kr



	고속 태그 수집을 위한 개선된 능동형 RFID 시스템용 프레임 Slotted ALOHA 알고리즘 구현
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 제안된 고속 태그 수집 알고리즘
	Ⅳ. 실험 및 결과
	Ⅴ. 결론
	References


