EHAER 20104F $£20% % 8 #1771 ~777

doi: 10.3772/j.issn. 1002-0470.2010. 08.001

ETFHREMITHISRAESSZERTHMEREZEC
EERO K2 H¥
(AREASEENEHAREE RELFBEERSFALBERAEREALHE S 100871)

W =

st AR A (RFID) A AW B S 2 X R(DBS) F 3%, - U T — MKkt o

RENXBEER REBRIAS QP XEERRARFERN AN 2 H T ER LXK EWIHE
Fik, HEAREMEIT TR, BEATHARNR S 2 X% Z(DOMBS) At £ %, BEib o7

FusLief E R A, 5 DBS HA b, A %

DOMBS fFai#EH xR kB RD £

HP B W, DOMBS £ 3t 2 4R 5 3 £ 3K 58% , T DBS £ 3% 3 R4 % 50%
A, BERAEE T R G —F R, DOMBS E W R LB *—-FEF,
Rt HHRA(RFID), Ba#EHN, i AZ 42X Z(DBS), £40X, HEMEH

0 5 %

B3R B (radio frequency identification, RFID) &
FIR SRR LA JE B kX B SR BIE A, g
ERATHEL PREE . FELMNCHEHSR
. RFID R4 FEBinS L, LA E—
RS IR EEER L, BEEH SRS T
REFE , R BRI E B, B H
PIRGZR. h T sh=ng i &R 8, 2o
REIEE AR, RS Z R RS, X T e
RHfEig S8, SR RS XIRH K 2455 [F i
AR B BEER , Bp AR R I . AR REE 5SS B A
HpsR, R RERETA RS R, EEERIR
BB FEIR A 5 B v 21 | R B R R A o 4
i RFID RGN BRI REFAZ —,

B #i, RFID BEREIE M EE W2, 45l e
T ALOHA HyREIFATHE R AER, BT ALO-
HA #9255 B 49 & 1S0180006A T IS0180006C
YL HORAT AR 70 WA ML G B8 A4 Bk B v 8 35 8K
B, Z A HER, RBBPBG REER K
B4, A AR T B A K R A EHR A, 53
FE T ALOHA 2 EI M B a8 Bk M b 2R A
RSB , R T AR 8L B SR U0 BE R/
gkl SRA T XA TR, RAEHIIR B

@ 863 11%1(2006AA012278) K BITRH ,

MBERKER. ETHERNEBNDUCE
1SO180006BM A v 1 45 b I 2 1 B i 1125 & g
EE, {H ISO180006B #nifE 2 — 46, ER TET
PHERB LR, WERIFETUES
“BRETR KIS, BB TEIRBIPTE K ID AR, B
USEBKRNIED, S50 2T R R I bR
Bk KA R F3& =4 X # &K (dynamic binary
search, DBS) ¥k : MR K AL b4 i, R 4% 1
PR T I REDLE SR M — R iR S ID KR N 22
B, WX B4 2 LR R AT IR A,
FRIXEBEZT—NEIRE, M5 X gk g
T150% , FEE W IR BER 3N, 23 BIE-4r X L RFRaE i
R, BF T R E—— ARSI, BT LAY
HIRA, i &, BZE A FR S 7R B 58 5
SCER[16138 i, SR AR BB E N3 X (N >2)
MAFETHYRKESRAEWN R B E, 6l
SCHER[ 1713 1SO180006B AR T & 43 X2 M B i , ¥
HEGIN B ENY 34.8% B BER 3% L4,
ER[ 19 BT BRIV AT B B, B RE
LT B, BRANRE R RBERK
BE. SZH, &304 % DBS Bk, AT —F
£ 43 18 & (multi-branch search, MBS) F B 3 B ¥,
BN RGEIRARRN T, A T B X B
MRS, S AR T, BEARR TS
Bt & 43 % #&K (dynamic optimal MBS, DOMBS) &

@ Z,1973 A A BT R RARRE B S RAL, SR AIER s R A, E-mail: cui _ ying _ hua@ sina. com

(5 B 4 :2009-04-03)

— 771 —



BHEAREIR 20104£8 H £203% E 8

o TRGREFW, AJCHE H BB ki REIRA
BEEAKMT DBS Bk,

1 R XERHE

AR AR (DBS) Bk B AT R R B
ALY RIS Y B S5 BT
TR R IRIRS D B HER SR E
BMRERAE—RIRF ID B TFEE {0,115,
KH LADDERE, BhERSEENTRES
A Q= {P(IH Py, Pt HP P = Pa Pt Pasl
HREARE, | < L0 KR BRI, KR
Moo, Fn, S0 = (P, Pl
L RIS EEREN YIS P: = py po Pu
Q EECRQ = i Piyr,oo- | DBS HEH 251 (A 1L
BN RS RERD, RiER0 RS RS H 4
FIRTECS . t4% D 4 50 AT I AT, W) &%
INY:UECIE R i g A Rty W aE TSR
[FIRTHEEE , B[R o B e 7 R Rl , i AR
fa i B, & EE AR B2FE LK
R E RS — T REE 5 A, MR
WA B 89 E A Pil Pz Pie Pilesd) Pilxa2)s™7s
Pilx+j-1) 0 Pit Pi2s """ Pix Pilas1) Pilxs2)»""
Pitasj-ny 1BAE] Q W, BIEHEW Q = {pa pas
s Pix Pi(x+1) Pi(x+2) """ s Pi(x+j-1) 0, pir P>
Pix Pi(x+1) Pi(x42)» """ s Pi(x+j-1) L, Pi+1a"'%o

(G SRS e 1 1l 2 gl

AR TS NEERERAD | L2an X+, Y- Xt
BE1 PFEiEsEEE XIS E  AFEETE
IR E & X5 ID b4

DBS Bk H A TAE SR A #R T .

(1) FiEaFminERENMEES Q PHIZIT
.58 Q WEIHRE A&

(2) HZERIMERNIISS 8 CHRE D
FHVCACES, R RIS E R AR D s Ek
WRES R & BRFTARE R EHLEENRE
1ID;

(3) UMb, FEEER SR B =R : (a) R
FHA—-MrEEE, MR ZRE, FREER();

— 772 —

(b) BB A PR E S, ME BB (1) 5 (o) Kl
FhrseaiE, MRS — I REE A E B EAFS 07,
1K BATTE PR 75 IR T LB BT BT R B T RIS
£8 0B, FHF T —REMMER, MBBE).
B FEEMMAEES Q THILR, HER
Q M= TR AREPIRATEE
HE R , DBS J 3k B IR B AN 18 2 FR o

ikl

|| FEARESESTE MEHO— &) |

I

| i || || R R S ||-7
[ l
| T AN S R R DR TS |
22 J?—é-\d
/ ﬁg&\?
A TEREE S &
ATt B A O P A
[ |

B2 EAMELERER

2 FXREHXERHEHR

&4 DBS Bk E R E N — /0 SR FEITIRE
TME, AR HETBOE, ' lf T —M3i8 £ 53X
##R (dynamic multi-branch search, DMBS) & 3, H B
AR T  HREBEMRS X E N N = 2Y, 3F
A 10,---, N - 1} RFIRAL PR AT R RS Q. X
B M BUE R IEREE PRI SOT RIS R R M
frgmAse) N FpAE A8k T, FEEHBRIERS
DBS BLHFET . XM Y THAFERNRES N N
AFRE, BXHER T8 AN DBS Bk, Bk
WA 3 i, BERETENIS X552
S BB BAT o0, R R BRI Z 0
% E , PR AR IR B S RN E X HER
(DOMBS) ¥k .



BEREE AT IREMTT RIS RS 0 R R

O )

1

Wi, AR TR W,
[ 58 ) 0 B A R S O

| | P R TS %
I
L L pa——

_ _ S
FESEEEEE | o =
q0° . G117 EiEm | BFRERE ]
FEACER o e PR

x
| &k
[ #¥E )

B3 RESHIMEL

3 WX AXEHRISIoXBEREE
ik @2
AT E L BIR AR AT T . BAIHIE
BEMRBRIEREURN RBER, RABRE
HESCHI T
3 BEANE n
M ¢ = FHIIE gy i
BB IR EREEMIRAN R
518 LBRRA n Mg, B0 AR
BIETRARREE , AR AR F 3ME
Equery_time( N IN=2’ n) = Equery_time(za n)
=2n -1

(1)
3.1

(2)
TEBA :
AT H SR IER
(1) ¥ n = 10, Eqey ime(21) =2x1-1=1;
(2) B’& n < I BHATERAL ;
(3) ¥ n = IB, &2 —RKEAG R4
REAE, 7% AN 4 BRI BR TR, I BEFH
HERENEL, I > 0,

i =

B4 I MHRESHE

EILEEINEY Epen ime(2, 1) = 1+ E(2,17)
+ E{2, I - I},

HMTFO0< ¥ <I,0<i=1 <[, ZATALIED
Epers it 2,8) = 1420 1420 F)-1=2{ -1
(13,02),03)7M8 E ey el 2. 7) = 20 - 1, EEE.

B, ATE3) DBS Bk gcse Yy

o i3 _ i
DB = F ey el 2,1} 21 — 1

A n HedESoRt, DBS RISEEER S0%,
DEESEEREZRIRAHE

HORE BRI By BIEE n MRS, HEN
SECE ¥ AT NEE & MREN TR
BB E, fFA WA, I F TR .

Ey = Ey o (B) = NCp)H(1 -2 (8

H—HBRNTLBE T 58

G538 2: BIRA n Mrg, w8 N = 2" T
(M BIEEE) ,MEH N 2B X n MR A
HRECH

Equery_h-me(N, n) =2E,+2n - N

(3)

3.2

— 2N(1 -%)" +2n - N (5)

IEM: BT E(k =0,1,2,-,n) BEE kM5

BHFRABBIERE , BT FRAL

OXEy+1xE ++nxE, =n

.
o+ Ei++E, =N

XX N AFRE, ¥4 A DBS BkfEd—

BN, MR 1L, RITA
Equery_time(Na n) = EO + E Equery_time(za k) X Ek
k=1

(7)
K YRAK(T) T U]

Equery_time(Na n) = EO + E(Zk - 1) X Ek (8)
k=1
BH15
Equery_time(Nan) = EO + zzk X Ek - EEk
k=1 k=1

(9)
£ (4) . (OAK(9) T H

Em._m{ﬂ'_, n) =2E,+2n - N

_ 2N(T - %}“ +2n - K

ik
B L, R R T 2o Bk Ee g
DMBS = Equery_timr:( Na n)

— 773 —



BHEAREIR 20104£8 H £203% E 8

n
= 1 R
2N(1—N) +2n - N

HRG)TLUEL, Y n AN BER, E, 8/,
HRREELD, BE RAERE DS MHN, 4
REE TR ERS, FTUEERRSR, ZER
BRIEFER D S SHE . W LS ERAH
P& ID BB FE: REISE ID N TaglD =
X1 Xy Xy, B5R B R —T ZF BT 30 7 #F 24 [F]
B, MG 34 A0B R HSHE, B EE N
TaglD' = XX =+ X1, BRET AR B H R4 ID 5
HIBCR -

4 FRAaIXEEWHTERGISRMLF
A XERH

HRA (IR AEZGFXBEEP,4XHBE N
REMESRNEZRNR ., A HIEARILEZSX
BEHMAEMNI AU TR L, W TEMER 3
LWL 4 i

25 3. BRIAE n M, Hing D X540
Mo MEBEBEIREL Equery ime(N, n) (N =2Y, MR
EBYOBDHER A ZHREEE N = 271,27 5
2112 < n < 271 ) EUAG,

IEB: TR REEEE, AERARSS
AR E/MEA . TEXE, RITRARIEFTEFRIE
/28

(1) 37T n = 3N, HA(S5), RATTLIEH
E query time{ N> 1) = Equery 1ime(2N, 1)

= 2EN,,L(0) +2n-N - (2E2N’n(0) +2n-2N)

= 2EN,,(0) = 2E,y,,(0) + N (11)

R (2 RAK) AT
E query time{ N> 1) = Equery 1ime(2N, 1)

(10)

Lya 1y
=2N(1 - 3)" = 4N(1 - 55)" + N

_ N[1+2(1—%)"-4(1-ﬁv)"] (12)
PHIBRLL N, W LG 3R]

Equery_time(Na n) - Equery_time(ZNa n)
N

:2x(1—%)"—4x(1—ﬁv)"+1 (13)

BT (1 )" > 0, Fikk

Equery Lime(Na n) - Equery Lime(ZNa n)
N

— 774 —

>1—4><(1—%V)" (14)

¥ n=3N,H

Equery Lime(Na n) - Equery Lime(ZNa n)
N

l:&N
;1—4x(1—2N)
12N3/2
:1_4x[(1-ﬁ) ] (15)

T (1- )V REFIIEHE, Tim (1- 3" =
1 1.v 1 1, 4.2
o B (1-5)" < <0.369, W [(1 - 39)"]
< 0.369%, FFLA

Equ.ery time(Nan) - Equery time(ZNan)
N

> 1 -4 x(0.369)%?
~1-0.8966 > 0
M n = 3N, LSS
E quory time{ N3 1) > Equer, ime(2N,n) (16)
(2) FE,XFn<N, A

Equery_time(Na n) - Equery_time(ZNa n)
N

N 1 \a
:2><(l—N) —4><(1—2N) +1

(17)
BT (140" < (1 - 500", Bkl
Equery Lime(Na n) - Equery Lime(ZNa n)
N
1., 1.,
<1+2><(1—ﬁ) —4><(1—ﬁ)
S 1-2x(1-55)" (18)
BT n< N, L
Equery Lime(Na n) - Equery Lime(ZNa n)
N
<1—2x(1—%V)N
1 172
= 1-2x[(1-5p™] (19)

BT (1 - )Y RAFBHA, HIES N > 20,

A (1= %)N > 0.5, | (19) 715

Equery Lime(Na n) - Equery Lime(ZNa n)
N

<1-2x0.5=0
LA




BEREE AT IREMTT RIS RS 0 R R

E quecy time( ¥ ) < Equery ime(2¥, 8] {n < N) 30 T
- :
v 2300 _
Ehjiﬁﬁj‘fﬁ‘ﬂﬁﬂ]: & 200 I|II_
a)¥tF & = 2% > 2T 5 n, BAEE(20), WG g 2100 .
HERKERREE ¥ B R TIRARY, B 5 2000, |-
} N . L9no !o-

E uecy time L ¥ o1} > Eqmr_r_ﬁm{fvﬂ-] LS00 !

S ey E . 2T+]‘ L7T0o0
ey e (27, ) 1600 N !
T 3 4 = 6 7 8§ 9 0 1l

B §F = 2% <« 2T < 2T < n, RE
A (16), TG H AWK B REEE N K3 KB
Ky, Bp
E query time( N> 1) > Eguery 1ime(2N, n)

> > Equery_time(zT_lan)

RAELL BT, WA E A REL E query_time( N, 1)
B/MENAET N =2"1278 2" (2" < n < 27!
Yo BN RN B ET 27,27 F 2™

H50 4 Equory ime( N, n) EHB/NEI N {H, B
B A5 323 N, TTRAH T332

Nop = argmlsn{Eque,y_ﬁm(ZT_l,n)

(21)

Equery_time(zT’ n) ’ Equery_t_ime(2T+1 ’ n) %

IEHA : 4510 3, (PR A8 B 4538

Ha(21), ¥R &EE A 100 3 2000 A, K5
Ay ST HANE 5 iR, S8 % E % F 1000 A, 5
BEE R AAFE 2 8B WA AR B E 6 s, H
BB ZHh N =22 =512, 5 5 BRIERE—

GO

= -
=
—

=l

-]
-1 ln o ln v s
-—

TS -2 Ty

05|

|

6 n n n n
0 200 00 500 BI0 1000 1200 1400 1630 1800 2000
T

B 5 100 | 2000 I ER=A ST

r-:ﬁi’*%%f }
FERE X 1000 PMEEHRITFARN S R,
R AR iR

E 6

B Q. BAREN N NN . (KB MBUENIER
B, MIRHETR TR IR R M A4S N FA
FNFE R B ), 2R )5 B DBS Bk & —1
ARG, B ERES 7 50, DOMBS &
B AR HERRE, N LR R RN RS
Ly &
AICRAMREM T RS IOR[21], B
{8 A3 DBS B LR B AT m MR%, RIS IS E
AR Q = {Py, Py, P}, HEIBKERAH L,
Ly, Ly, WERAX m MrE R DL Tt

"

po1- 4 (2)
T B RAE Y

n' =pﬂ (23)
AN E 25 T D RO 4 MR
SIHER,

BRESERRRITREE O n, BT m RS
AR M, IR SRS 808 ' - M,
H 3 i 43 SN BN N . MIBCRE IR T L 5 R
I RGRERN

]

© TM 4 Epery ime N2t — m)
fl

M1 2Np(1 - )" 4 2n - m) - N
Nopt
(24)

5 WRERMERLEK

FESLEEA b, AR E T ST RME 0 TER
(DOMBS) 3% , HRAAT RN T - B Sefb it An gL
H,BREMEHNTREHRERIAZRLI XN =
2%, R0, N — 1 IRINIGIL B BRI TSR 4E

AF7E A MATLAB {5 E T EXT s & £ 532

R AL (DOMBS) I3l — o X R A ¥ (DBS) 1
— 775 —



BHEAREIR 20104£8 H £203% E 8

7T HiR B

BRiHrE ID K EET 30 HEHRAY 5557,
K 2000 MRE R 22,2, ~ 2104003, R4
KOOI RGEHR G LR REER LEWE 7
Bimo. GiRGREW TRESHEREILTFESR
M 7 HBET LR, 1503280 2'° = 1024 1, %
SRR LR R, X ES5E 6 PHIL ISR,

%N \e
Fos
—— DCMBSEBE I'\

0.2 —— DCMBS{AE \ -

0.1 \ .

D:, + 6 & 0 12 4 16

TiA =T
E7 sAKBATFESZY, A DOMBS BiZHitE

s HELLEE

&l 8 &SR % B M 100 T 2000 BB AL, HAR
T DOMBS H55 DBS Bk R WIS E M
HH, HPEBREREHERINGRT, B
HRFIE 8 MR B RER E , BREMTT
HEREEHET RS XITE. SEREHE 100
WELY, FEEREUN TREHBE S HH
DOMBS #1 DMS P # {5 E {8 5 it (6 #R R & 3k,
DOMBS ] RGEAERTE 61 % 7574 , T DBS ISR N
50% 4. HTREMITTHEE S H—SERRE,
[Fad iR 2 a8 B B X B iRz, Fik
& B BARGIRA RN D EHR K, BRERE AT

0.62

DJS-W

——DOMBSETEE

—e—D-:JMBa&%i:a [BE AT NS RE

054} —e— DOMBSE ST =EfEif A ]
——DRSEHE

——DBS {5 AL

ol e dr—k e
To0 200 400 500 SD{I 113(]01"{(}140!}[6{(]]&])"'003
FREA

B8 FXASZMA,454ER DOMBS 1 DBS & ikt
EMGEEUEEFSMAITH DOMBS (TE L E

— 776 —

Fet % B 43 X ¥ 89 DOMBS B i 1R I 3 457
58%ZcHh LT DMS Bk, E A 1T I ik se g
— {4k, DOMBS Bk A W] LB R .

B 9 B THrZ%E M 10 B 100 BB R, 7T LA
B, YRS EMR/N n < 100, RERES
DBS By EAMFE, X2 H FRAITFE AR 8 Mrk
FAE RS, S E RN, RENEEE
BRER,

062
4 W

—— DOMBS RS
—4— DOMBSHE SN E SUMEE TN
—e— DObBSHE SEH faRT FIRKTAE
——DBSH 'S =l
——DBESHES

10 I 30 40 50 60
REESET

H9 XARMSX,236EHR DOMBS 1 DBS & ZaIHE it
EfRFEEUEFEREMGITE DOMBS (i E LB E

0B 90 100

6 % #

AXFET DBS Bk, A T —F 20 XBUHN
S IR T R4 BB AR, i T &
BB E T &, ARSI TR Y

TSR £ 5 3 K (DOMBS) iR B ik .
S TR RS RN, 58 X RER
M, R AR, RE B ERE.
18t DBS Bk 50% 19 R GEiR 5|34 2 , DOMBS & %
BRI L 61% A A . L5 ARSI
SRR , B HBCETIE T DMS Bk, KK
BET REMREE BIR0E .-

xR

1] Shihk DH, Son PL, Yen D C, <t al. Taxonomy and surver
of REIDF anfi-collision protocols. Cempeter esmmamicntions ,
206, 29:2150-2156

- 2] Tmbrmation techmology automatie identification anc data eap-
re echmques—Radio frequency identification for ftem man-
agement air imedface—Part §: Parameters for air intedace
commumcations at #60-960VHz, 2006

L 3] Myung J, Lee W, Srivastava J, et al. Tag-splitting: adaptive
collision arbitration protocols for RFID tag identification.
IEEE Trans on Parallel and Distributed Systems , 2007, 18
(6) :763-775



BEREE AT IREMTT RIS RS 0 R R

[ 4] Park J, Chung MY, Lee T J. Identification of RFID tags in USA, 2006. 6
framed-slotted ALOHA with robust estimation and binary se- [12] Klaus F. RFID Handbook: fundamentals and applications in
lection. IEEE Communications Letters, 2007, 11(5): 452- contactless smart cards and identification, 2nd ed. John
454 wiley& Sons, 2003

[ 5] Tao C, Li J. Analysis and simulation of RFID anti-collision [13] EPC radio-frequency identity protocols class-1 generation-2
algorithms. In: Proceedings of the 9th Intemational Confer- UHF RFID protocol for communications at 860Mhz-960Mhz
ence on Advanced Communication Technology, Korea, 2007. version 1.0.9, 2004
697-701 [14] Draft protocol specification for a 900MHz Class O Radio Fre-

[ 6] Huang X,Le S. Efficient dynamic framed slotted ALOHA for quency Identification Tag, 23 Feb 2003
RFID passive tags. In: Proceedings of the 9th International [15] Law C, Lee K, Siu K Y. Efficient memoryless protocol for
Conference on Advanced Communication Technology, Korea, tag identification. http://www. autoidlabs. org/uploads/me-
2007. 94-97 dia/MIT-AUTOID-TR-003. pdf: MIT, 2000

[ 7] Tong QL, Zou X C, D S, et al. Modeling the anti-collision [16] Hush D R, Wood C. Analysis of tree algorithms for RFID ar-
process of RFID system by markov chain. In: Proceedings of bitration. In: Proceedings of the IEEE International Sympo-
the International Conference on WiCom 2007, Shanghai, Chi- sium on Information Theory, Cambridge, MA, USA, 1998.
na, 2007. 2504-2507 107

[ 8] Joe I, Lee J. A novel anti-collision algorithm with optimal [17] Yeh M K, Jiang J R. Adaptive k-Way splitting and pre-sig-
frame size for RFID system. In: Proceedings of the 5th ACIS naling for RFID tag anti-collision. In: Proceedings of the
International Conference on Software Engineering Research, 33rd Annual Conference of the IEEE on IECON 2007.
Management and Applications, Busan, Korea, 2007. 424- Taibei, China, 2007. 40-45
428 [18] Cui Y H, Zhao Y P. Mathematical analysis for binary tree al-

[ 9] Peng Q S, Zhang M, Wu W M. Variant enhanced dynamic gorithm in RFID. In: Proceedings of the Vehicular Technolo-
frame slotted ALOHA algorithm for fast object identification in gy Conference, Singapore, 2008. 2725-2729
RFID system. In: Proceedings of the IEEE International [19] Chiang K W, Hua C Q, Yum T-S P. Prefix-randomized
Workshop on Anti-couterfeiting, Security, Identification, Xi- query-tree protocol for RFID systems. In: Proceedings of the
amen, China, 2007. 88-91 IEEE Intemnational Conference on ICC 2006 proceedings, Is-

[10] Woo J S, Jeong G K. Partitioning of tags for near-optimum tanbul, Turkey, 2006. 1653-1657

RFID anti-collision performance. In: Proceedings of the IEEE [20] WEE. THESHE, JbEREBER,2004. 97
Wireless Communications & Networking Conference, Hong [21] Popovski P, Fitzek F H P, Prasad R. Batch conflict resolu-

Kong, China, 2007. 1673-1678 tion algorithm with progressively accurate multiplicity estima-

[11] Bonuccelli M A, Lonetti F, Martelli F. Tree slotted aloha: a tion. In: Proceedings of the Discrete Algorithms and Methods
new protocol for tag identification in RFID networks. In: Pro- for Mobile Computing and Communications ACM Workshop on
ceedings of the 7th IEEE International Symposium on a World Priciples of Mobile Computing, Philadelphia, PA, USA,
of Wireless, Mobile and Multimedia Networks, New York, 2004. 31-40

The tag estimantion based dynamic optimal multi-branch
search anti-collison algorithm

Cui Yinghua, Zhao Yuping
(State Key Laboratory of Advanced Optical Communication Systems & Networks,
School of electronics engineering and computer Science, Peking University, Beijing 100871)
Abstract

Based on the dynamic binary search (DBS) algorithm for radio frequency identification (RFID) systems, the paper
presents an improved multi-branch algorithm, then gives the method for calculating the optimal branch number through
the analysis of the system efficiency of the multi-branch algorithm, and finally proposes the dynamic optimal multi-branch
search (DOMBS) algorithm with the combination of a tag number estimation method. Both the theoretical analysis and the
simulation results show that the DOMBS algorithm has the prominent performance advantage compared with the DBS algo-
rithm. The system efficiency of the proposed algorithm is about 58 % , while that of the dynamic binary search algorithm
is only 50% .

Key words: radio frequency identification (RFID), anti-collision protocols, dynamic binary search (DBS), multi-
branch, tag estimation
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