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Research on Tag Anti-—Collision Algorithm Based on Dynamic
Frame Slotted ALOHA

SHAN Jian—feng , XIE Jian-bing, ZHUANG Qin-qing
{ College of Electronic Science and Engineering, Nanjing University of Posts and Telecommunications,
Nanjing 210003, China)

Abstract: In RFID systems, the collision resulted from tags has been a major factor affecting system performance. In order to further im-
prove the identification efficiency of tag anti~collision algorithm in RFID system, it proposes an improved packet dynamic frame slotted
ALOHA algorithm based on the analysis of the existing ALOHA algorithm. The proposed algorithm uses a new grouping method to im-
prove the reader’s identification efficiency of tag. When the number of tags is larger than 256, the algorithm can effectively reduce the
reader’s recognition time, improving the efficiency of the RFID systern. Simulation results show that the proposed algorithm reduces the
system slot time by 43% and 39% respectively compared with the basic framed slotted ALOHA algorithm and dynamic framed slotted
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ALOHA algorithm when the number of tags is 1000.
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0 5 &

51918 5 F R (Radio Frequency Identification,
RFID) & — | il S 4308 {5 SE BE A JE B i) B 3h iR
AR, RFID FERAAHBUN HHERK . EFAL
T EHERXGERNEENSEA BE ZHTY
W HlE O A REERFERS TR, — P HE
ISR R A E B = K5 PSS B 2R (
BRE) UERESNBEEERS. B TRERANR
BRZAREHEHERFEETER, S IMHER
B 5 RS AT EEN , ENZ ENESHE TR, 5

A A3 :2011-03-27 ; 451 H #§:2011-06-28

EETAR B RUIRAL KB HEAA R 30T B (NY207024)
{EHMr . IR (1967-) , 55, 18-, BIBUR, TR 5 R R SR
WHBA TRERREPHESLEER.

EREXENEM ST ERBAN, B, T8
B 1B R SR AR R 4 22 1 A X 5 B W R )

H AT, B i — AR AR 4 2 A (TDMA) ¥,
FELRFE . BF - HANEREENET
ALOHA W%, ALOHA B R A H 5 L AEHR
AR N ST B % —. T ALOHA MRk
N4y H4k ALOHA B3 Wil Bl ALOHA %7 (Basic
Framed Slotied ALOHA algorithm, BFSA) . 3 7 i 6
B ALOHA % 3:"**' ( Dynamic Framed Slotted ALOHA
algorithm , DFSA) . i FRAER, 78 FH B R
2 8 LR EIT!, REMIK R AT 256, Y%
PR AT 256 B, B R B A B R IRORBAE, HELL
RS AR, Hk, HARE T 24835
At B2 ALOHA % 3:'*") ( Advanced Dynamic Framed
Slotted ALOHA algorithm, ADFSA), X% ¥:3# 30



- 40 - HBIWHEARASER

21 %

REMERB ST AP ERE, E—ERE L
fRR TR ZH A, HR, XFEBERFER
BV 2% BRI R MR o SCAP TR 43 4 4 B 2 it
Bi ALOHA H ¥ iR SR I T — R FT Wtn 28 0 75
B, WA SO /0 T B S8R BIR 8], 325 T RS
MBI

1 AR ALOHA &%
1.1 4 ALOHA &%

4 ALOHA Bk B — R SR B s %, v R
—FpET TDMA BREMEENEARE ., RAWRER
RE"HH R, B8 F AR A B B2 A IR 5 78
B ETFRESASMRRESREACHID S, &
EEREIMREE BB PRS0 ER B, B4
B2 S HUE B bR, R A B IE 7 b IR BIAR S
D&, HHA B TFRELREEH, iS4k
WFH IR IZBE FRENER . ZREEMEERS
BT TREREERBNATERN , BREEME
), Tl B8 BRI , S AR T B, {BAR
BZREIREFSPROBRRK , REN RN TR
Ko BREABBEABCRN, XHALNEEAHE
HAE 18. 4% , R M L PR py i P AR A A F R
2o
1.2 BFSA &%

MRt B ALOHA 8 55 J& —Fired 43 BE AL &8 a1k 7 =X
EREEE SR 2 B8, B — D T B4R,
BB BRIE L% — B R 8. BYBRAY K /N B 2
PN e, BRI AT R AR A R 2. X
FHIRAI ARG, BT Hr% R RBZEALE i [ 25 B B Y
EREEA, B TREENRLE R Eh. &

Pt Bt ALOHA £ b, B4 0 B R £ 2 S BRIN

AFHa %15 B, BT LA 55 4 ALOHA B B # b, BFSA
ByhREEEE, RS T REMHE, RERER
KikF36.8% ", FEARSE D mE, BFSA B LA LA
R BT HIHRE
1.3 DFSA &%

FEFEAWIRT B ALOHA B, bid K B B 2 R
A, BY:5 T, R FEEBTS RisE" .
YhRa 28T 0N, RERMRBK, A YL
BRI R BOEET , RABEA BBIL B Bt AW
BRE AR AR B A ETBR S H A R AR B R
HokYeE Wi B, MPREBOR T o B g 28 ik
B, 25 R B AT 25 i 4 /T B, B A e
PR B BB UE MR R SR S B EM L E R G A P&
HERFEE,

B B AR R R ERE N E R n, BT IR

o NV, R O R 0, AR RER G
O (E R —TBR B 1/ A r By
PR — R
m 1y 1y "
P(x:—’):(r) (W) (1_W) (1)
IS —BUE RSB RSB
Paspx=D=n()(1-H)" @
BB WO BEA (k) T LA

p(k)=Pl,1v(1 —P],N)lhl : (3)
BRI — R B PRI AR - B BRECY E[X =
kY LR

Eu=ﬂ=g@wh@—%f” (4)
S AR (4) 5K G T LA FHE B BTV 94 s
d _i 1 l—n_
GEX =kl = (1-5) =0 (5)

L N=nitf, REMBCREEN36.8% . B145
BT MR 5 RERERY LR, LIRS ECR MR KB
HEN RARBEBIRATHE,

04 =16 M2 64 =128 (=256

0.35

2 4 8 168 32 64
i

Bl MiksA%dEXE

AT IRBIB M RGO, WU B B3R
HEA SRR, Wik, BRSO
st AR AT i Bk . Scak(10,11 ] HART
— PR AT OT

N,.=2.39 xC, (6)

K, N, REMITREHRE, C, RRE—I
oAl B R B o AR T LUAR A M A T AR AR
R 8
1.4 ADFSA Hi%

FESHAS WIS PR ALOHA SExk, th TREMF LR, b1
KEHKHE R (max N = 256) , YR % HO8 20t BT
BRK RABIAE] 256, ZRIEWELHOE KT 256 i, 3h
Wi B ALOHA B0 Brif iy BREUR IS B8 n . 2t
3 AU Bt ( ADFSA) B 358 i 8 R B4R 20 4L 1Y

128 256



511

VS BT oA S DIRT BT ALOHA By REREF BAF 5T 41 -

T K B 45 U0 B AR A R . 24 B 2R 91
Y5 FE N AR B BOR T 256 B BRI 40 4, B KR 51
i A A — HARE WAL HRIRFPERADF
256 it , BRI ST B ALOHA B3GR & . &
B Y B G B B B A 2 0 6 A Tk B A, AR K AR
B EBET RGN, CPERXNEENEER Bl
WS AR R R IR ER

2 Mi##) ALOHA Hi%

fE ADFSA B3k, AR B R R Ku R A &5
HP TR RBIRE. HIESERESRETH, AR
— 4 — ARSI R FE g — 4 b, IR SR A
AW AR K E, B — AN 2FIRE A
1k

SCHBGH BB B SRR S S T,
RGBSR HAMNRE RER—8, B EHPEE
R EER S o0H, HERIENRERR DA 2
FiRo SCHF It AL F ADFSA Bk FEX FIA .
ADFSA BEAEE NG iR /- HEBCR B E W,
SCH IR H BB AR 0 41 B FT DL AR (B s ADFSA B
HEEPGE RS, MRS AR, SOPREKE
WA BRI KT 256 B, MK R ASHAEN,

TR

]
FAARBYET

E)
AT ?

B
T

RS

| A
DFsa 531

TRREA4H » BT
<, EERRE-#

'

BFET
Sl 2 7

B2 Heain
2.1 REMEESWH
ADFSA By S ndl G, 8 — 4R R
B B A BRI — R S L S EF B R R R
B A AENKEZERIE X —-HANTERE,

B-ANEER LRNHIIRE, EREFLEFER
BREER, FHRAARRARBRE, CHRHKK
PEH Bl A O 8, AR R K F 256 B
B AR MR AT U, T 1524 T B 2 48 4L BAR
B BWEE,RZE T RENBE.,

BREVIIRIEIRE 2 M 4, FT LIS B3R A ADFSA
B ASCPE TR BB PRI B 5 R -

Nowss =M 3 bp(B) 1)

Nys =M(11-fp(:;(k)) + ;kp(’f) (8)

MAK(T) (8)FTUAF H, BArS BB Kad, 3
BB TR E A BB e ADFSA BE:E /D,
2.2 (HRSKR

FI ] Matlab SF5E45 E, 10 AR E R AR B BN
100 % 1000 30 B 45 B 7% B A BT BR . iR I Ah
BRI R BE S 256, T BE A2 4 B AT AR 2 2
HIRER

A BFSA B3k \DFSA B3  ADFSA B 3k i3
BUHE TR IR BREL, G 3 TR : AT RS R AT A
A SCP B N B R SRS BT A B B R
BHMMKREERRE M. BRS8N T 256 B,
DFSA 3 (ADFSA B3 F ik ok 0 35 B 7 B BR UL T
—FE, X R B AR/ T 256 B, B3 B 1 ADFSA
BHREASBRESH , RBIZ M DFSA B —H,
MRS HORIT AT 256 B, BBk BT T B Bt R
/b ,ADFSA B K2 ,BFSA i, AR 3 mTLL
B MR R 1000 B, Sk 5 Bk e BFSA B u: .
DFSA B g F1 ADFSA B %: Fr Fl B BR ¥4 1w 2> T
43% 39% M 19% . BT RHFHEEEREHKT 256
B, WA K B B 3hilR , AT 45" R a8 i iR 31
AHER , O B 45 R 5 HI BURAART

6000 :

=—+=BFSA | \ | i
== DFSA ‘ ! ! ! ! ! !

-+=aDFSA | iy SSL
00 g

Y00 200 300 400 500 600 700 800 900 1000
WEX

B3 AR
(F#%45 %)



B % . —FRT Chord BikA MANET ROMLALIAERS | .45

B
=0, ZEE LR MANET S5 F B0 Rd, [3] The Gnutella Protocol Spec. v 0.6[S/OL]. 2003-06. ht-
HARE MANET P45 BE 33, tp://tfe—gnutella. sourceforge. net.
4100 - [4] Stoica I, Morris R, Karger D, et al. A scalable peer—to~peer
-
lookup service for Internet applications [ R ]. USA; MIT,
3504 —&—MA-Chord 2001
--4- DSR :
o 3004 A --o-- DSDV [5] Ratnasamy S,Francis P,Handley M, et al. A Scalable Content
»E: 504 @ N —Addressable Network[ C]//Proceeding of ACM SIGCOMM.
§ - New York; ACM Press,2001;161-172.
e 2004 [6] Druschel P, Rowstron A. Pastry;Scalable, distributed object
g 150 location and routing for large ~scale peer—to - peer systems
>
< [ C]//IFIP/ACM International Conference on Distributed
1004 Systems Platforms. [ s. 1. ] : Kluwer Academic Press,2001 :329
50 T T -1 T Y =7 -350.
1 20 40 80 160 320 400 ~
time(s) (7] BRR, B M, SR NERAETICRIHAER ],
HE LR S8k ,2004,21(2) : 54-55.
B2 #5000 0 A A S A 5% @
[8] #® . ET DHT ) Chord BEAFFE[J]. MERLER
SR ,2007 (11) :44-46.
$ETKK:

[1] C-NET NEWS. Napster among fastest—growing net technolo-
gies[ EB/OL]. 2000. http://news. com. com/2100 - 1023 -
246648. html.

[2] Clarke I, Sandberg O, Wiley B, et al. Freenet: A distributed
anonymous information storage and retrieval system{ C]//In;
Workshop on Design Issues in Anonymity and Uncbservabili-
ty. [s.1. ]:[s.n. ],2000.

[9] % &, 2K A4FMEREWHE(I]. EEEHR,
1999,14(9) :56-63.

[10] Z¥Ei. B3h 5 HE R B B 5 i d il
[M]. Jbx B2t it , 2009.

(N1 x %,530%. Chod Bkt RMIAKMEHTII]. it
BHL TR S5H8H,2008,29(21) :5454-5463.

[12] BR 7K. %54 P2P Ri%% Chord BIRIRFFT RS AT ],
BRI, 2006(4) :18-19. '

B e s a2 a2 L S e e e S S R s e ST e

(L8% 41 W)

3 HARiA

JCHAHT T RFID RGBS 3 % A9 ALO-
HA B35 BB AT T ADFSA B ER B T
—MEH T AR, RERERERERKRT 256
B}, BEE AR AT E UMK, i 2@ SR A 4 3K
KA EAPRRERER, AR A T RS L4E
REFTERMNE, SIS HRERN, KE LR
RERENRFKE,

$EIIW :

[1] FEEY. HHRI(RFID)FEARIM] XA, & #3
. 65 BT 0k 3 A A , 2006 : 160-164.

(2] 3 i, % & RFID RED RSB Bl ]].
H-EHLRLF , 2008 ,28(8) :2141-2143.

(3] #3CH. BB, % & Yokhy RFID 3175010 Bt ALOHA
k()] BB RFER( BABERR) ,2006,35(6)
14-16.

(4] BRHR,E %, IT84% SUERIWRYE ALOHA BrpiE
ERIT]. BEBEHAR,2008(3) :50-54.

(5] #BEE,E%%5 3 & #TF Aloha BHRMMKRIFEK
BOHBEE (], THEMLRLAE ,2008,28(3) :588-590.

(6] # B, ER,2 £,4 ETH4A305WRBEY
RFID BB 8 [J]. B HL T, 2009,35(20) ;267 -

269.

[7] Wu Kaixing, Liu Yuankun, Chen Xiangguo. The IDFSA algo-
rithm based on multiplying factor and grouping theory for anti-
collision in RFID system[ C]//2010 2 nd International Con-
ference on Signal Pmcessiné Systems (ICSPS). [s.1.]:(s.
n. ],2010:192-195.

(8] LeeSR, JooS D, Lee C W. An enhanced dynamic framed
slotted ALOHA algorithm for RFID tag identification [ C]//
Proceedings of the Second Annual International Conference on
Mobile and Ubiquitous Systems: Networking and Services.
Washington, DC;: IEEE Computer Society, 2005 :166-174.

[9] Vogt H. Multiple Object Identification With Passive RFID
Tags[ C]//2002 IEEE International Conference on Systems,
Man and Cybemetics. [s.1. }:[s. n. ],2002:6-9.

[10] Schoute F C. Dynamic Frame Length ALOHA[J]. IEEE
Transactions on Communication, 1983,31; 565-568.

[11] ChaJ Y, Kim J Y. Novel Anti—collision Algerithms for Fast
Object Identification in RFID System[ C]//IEEE Proceedings
of the 11th International Conference on Parallel and Distribu-
ted Systems. Fukuoka: IEEE CS Press , 2005: 604-609.

[12] Geng Shuqin, Gao Daming, Zhu Chao, et al. An Improved
Dynamic Framed Slotted Aloha Algorithm for RFID Anti-col-
lision[ C]//9th International Conference on Signal Process-
ing. [s.1. J:[s.n. ],2008: 2934-2937.



