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Research on Double Weight Parameter Anti-collision Q Value Algorithm in RFID System
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Abstract  One of hot research in RFID technology is Tag anti-collision algorithm, which is the key to high strength and

large-scale application, Firstly, this paper analyzed the characteristics of the Q value adjustment algorithm recommended

in the EPC-C1G2 standard anti-collision mechanism. In order to solve the Q values adjusting algorithm problem,a new Q
value of double parameter adjusting algorithm, called ODWQA algorithm, was proposed. The idea of algorithm, the

process of operation and the key parameter determination method were introduced. In this algorithm, by splitting the

single parameter c into two weight parameter ¢; and c; to deal with the case of collision and idle respectively so that the

number of collision slots and idles slots can be controled. Followed by laboratory analysis, the value of the best weight

parameters under different Q values was determined. Simulation results show that the proposed algorithm can not only

decrease the number of collision slots but increase the system throughput and fewer time slots than previous work.
Keywords RFID, Anti-collision algorithm, EPC-C1G2,Q value

1 58

T8 545 81 (Radio Frequency Identification, RFID) J&
BEYHIRNEEMZ RN XBHER. SRBREMHL,
RFID BA AR R R KA BAA B R 5 1, 7ERE
RBRASE , T AT R R B R ANEEAR ., £ RFID &, iAW
P A A A RIAH R, B EYE , Y AE RS
BT & 3% & B RN, MRS R B A RE B RESE
HTFHABEIR, X BE RFID HA K474 piE &Y . RFID
PR TR ) R R S IS, 4 B E L R B RFID R KA
7R O UKL

HRT#RR RFID AR % R M B 55 AW R, 45 0
FE M ALOHA 858, Hyw2EH g k8o 18, T
ALOHA BB AR RIS HER. ZRE DT HRER B EW
/N S R AR S, Bk ALOHA B #:78 RFID 478
BT EZNAB. ALOHA 2% ¥ 4§54 ALOHA, B R

PR H M. 2013-04-17 RMEH 9. 2013-08-14

ALOHA %2 i Bt ALOHA B.5:0%) fgh A e B ALO-
HA & ¥: (Dynamic Framed Slotted ALOHA, DFSA)(®:6:7:9 |
WS B ALOHA 8 RGP EARS B 25 R T sh A
BB ALOHA, 7EShASBIRBR ALOHA B b, B8 MrEhE
Pl % 3 — B BR R 26 B WO 008 LA sk G i 9 , T A0 /N AR
SHRENRENRERAEXEW. shADE BRRE 4
A BRI BL R T — MU B i TR B B BRT A A
HEZRRGRE W EE, B E 72l W S arh s R
23 RS B RAG T T IR AR S 3B, Ntk F—
L3y A

EPCglobal 32 1 #§ EPC-C1G2 B3R FB i By Rif 4 2 v mi)
QHH:(QA,Q algorithm) ¥ | & AR B 27w 89—
ANEHBREEOK , XRE R BN EET YirSNEEE
MFRETATMKAER, TURR RS NEREE. QA
B RFHE—SBORE QE, 18 QEMABAERE. 4
HEAR, ZCEE T —M R E QH B (Optimum

X RITH AR TR E (BE2011339), PR BB AL £ HESHAE

(Y0201100080) , TLFH & FHE L # 1H RIE AT H (BE2011398) , VLI 4 Tl FH B P L BT € 0051 93 B (2011CSZ1, 2011CCZD BB
FEFRHA977—), B, B, B, TEMR TR VPSRN A TE 8 W1988—), B, B 44, TEHR N H K RFID BREN
BRI R (1963 —), B, 18+, 882, EEW ST 10 A RS AR , F-mail: huanliangxu@njau, edu. en,

* 256 -



double weight Q algorithm, ODWQA) , ¥4k T iZHE 5: 8
B EHEsHRBENXRSEMES . TRSRER K
B H: BR S 5 AF) 2R B B TR R AR 2 2 I AR D IR T 1 L B B
WRARBH T RETHF, BT RAE,

2 BEXEPC-CIG2 BN %

EPC-C1G2 £ i i) QA B RAESIARPR ALOHA B
B FYGEMATREENLE . EPCCIG2 il 1t ERRH
T 3HABEFMBIAEMNS KT HIFEH, L9 H Select. In-
ventory Fl Access #8/E, R HREBEEMNE Inventory #4E, B
¥ Query.,QueryAdjust,QueryRep, ACK # NAK #4-,

Query 184 BT 7 J3 %7 K & 77 (inventory) B, 3§ 4 b
SEEIHESE Q A THEHRS A R AF A HREILLE—
ANBTBRAE RSB BR . S5 R AR S R 7E[0,29 — 1 )i
W= —ABEHLE IR H B A B S ud BT 30RE (Slot Count-
er,SOF, RESCHEN ONBREASHNEERL X
RN16(16 LM BETLEBOE AR EFE B . Bt Query fida iy
B3GR REE mEEEmEEE.

QueryAdjust 1§47 RN % Inventory #:4E H A5 H
MET.FUSHQMAEWQ,.Q+1,Q—1., BRIiZ&GSH
FARSEKEREL, 22 -1 =& — M. E4E/M
2 0, M Zhr8 ¥k M —~ RN16,

QueryRep -S4 TR S RA FBEILI A B, B8 17
B BE 0, AR S HE F—4~ RNI6,

M BB BT BEHTEE 0 /T, LS R AR, 24
TR BZE O . RN, WHIEEREAFH%

BERiE, A 1 BR.
Query(Qg )

[Qy=min(15. 0, +0) | [ @y = max(0. Q4 -0)]

| Q=Round (Qy ) ]

QueryAdjusi(Q) Y S changs>

A1 QANKNIANE

DERERMR, RE QueryAdiuse(Q+ 1) BR L,

K% QueryAdjust(Q— 1), MK HMERS .

2) &% QueryRep SEER TG SR AR5 .

TR, AEMETH AN, RERHF RS THRR
QueryAdjust(Q+ 1D &, QueryAdjust(Q—1), B A E BT
22 AEt R A RIS P Ak UL BT AR R R
B9— WM ZEB AT R H A BB M RTAR S B BN T Q M
FRULRATH N, B LR Q ERKRER > c. B
RQAUZESHE AR QHE. BHMITM KNS T—
A DNEWTXRER:

Qi1 =round(Q: +c(S.—S,)) Q)]

H, S, #1S, 55278 R LAy b el e PR R R e

N, round(2) HB x B BE R,
3 ODWQA X%k
EHEEFERET T —i B A4 TN R/

F23 R AT BRAHE SR, W7 — T ot BR S B BR A MBI T
ZSPRBIBRAY L. 7E QA BBk, X & A ab A B 023 IR B
B R SR c R Q (B, B Rt 18 st Bt Fn 25 R PR )
B AMFEBEOSFABREORS, BKAHTRES
RERH R AR T,

3.1 ODWQA Mk

ODWQA BRI FI A — BB S c HEIFHANE
B8 e Mo, REKRGTAE QB ARFTERN:

Q11 =round(Q +caS.—c:S.) &)
Hefyo fle; ANESE o FIRABBENBRET Q) (Q
HIR B BYE o FAIRBBSHAERT Q. WE.

ODWQA 58 5 F5R 25 PR B B A 4~ BB R/ T ol 8 B Bt
NG WA o<a, BRE Y QEM/NT o M o BBUEA
LI FH%, EPC-CIG2 HHUEEEN c X 0. 18 0.58
TAEEGEIESE o Mo FHBYETEREN 0. 1<K6<a <0. 5,
3.2 ODWQA HiET{EiRiEE

ODWQA B TERBME 2 fiR, SN 3 5458
I AW AR 45 1] 5F A B AR B SR B, EARZ I S AL B,
ODWQA B =8 T BBV 58K . Floor BRI Ceil 3K,
SralAb BRI As HBTRVE L. BRMERRBNT.

=]

Reply>1 Reply=1
Detect Repl

Reply=0

[ Qs = min(15, @y +C1) | [ Qp =max(0, Qg ) |

[ oFoor@y) | [ oCeil@y) |
[ |

No

Yes
| Quryadu@ |

i
r QueryRep l

B2 ODWQARBTHWRRE

DB ERORER K% Query 184, FR—F
HIRFRAN. Query B4 P EHHRITESH Q B Query
WA ER B0, 22— 1B N £ — M BEVLREA B B8
SCH#,

DIMRARE B B SCHEN 0, MZGEHREREESH
5 RN16, FRIRFFIIR.

DREVRERFHEHEE, WATsE4 B 3 AR HE
o, ER

DREEE, IEENHRE MK TF . BN Q&
FH Qpp +c1 , M Floor R¥UE FREHKEFHQME. £ Q
AR, W K% QueryRep 354,38 BB 2) BkEE IR FIM &
W& BERE B R EEEH QEA QueryAdiust #4-, 38 F
B DG PHBARE .,

b IFBES, B MRS MR AE —~1. WH QAR
REZAL, RE K% QueryRep 154,38 BT 2) Sk4E IR H
Rpir%s.

OFMEE MRAERSEWEE., W Q, EHHQr —c»

o 257 -«



R Ceil sRB0_EBURRBUN) Q 6. & QERZ, Wik
B3 &% QueryRep 54, B RIZ R D BRERHNBRGE B
MR X EFH QHM QueryAdjust 54, R BT 2)gk4ER
BIRERBE

OELETE AL, ERFA KRR, B
B,
3.3 WNESNMESE

7£ ODWQA HE:H , AESH o, M . WBUEHK X RFID
RERETERBEREW, o o WERETUFERETHE
TR

EQAREP, QESE S MREXRME 1B
3. 4 QEME AR, c HAR AN,

£1 WKk QEBH  KIBREXE

Qi SR W% c W
1—-2 2,4 0.5
3—4 8,16 0.4
57 32,64,128 0.3
8—9 256,512 0.2
10—15 1024 B UL E 0.1
15 ODWQA Bk, o il co B0 2 40 F AU
(Dey >maxlcscy 13

(2, WAETE c B T8
(3)0. 1120, 5,
R AER— QE , NESM o Mo, SE—SH BN

TRK:
1 :k1 +C,k1>0 (3)
C2 :kz +C,k1>kz (4)

Kk Fl ke ﬁ%ﬁ%ﬂi%& a e BRYET.

A SCGE A PR O B, R B R G LR A N AR
M HERXGO XD I NESHAERT & M L HHE.
RGEBMRE LN

_ slotus
sLOt wra

H,S HRGEF M H, slota, HIRB BT AR BRI B B £
B s slotwa FRH BTA VR BT AR B AT BB

FI A ODWQA & 3% , 7€ Matlab 7,4 BIXHHF QT i
RE by Fl R, HBUEH A HTHE, BRIHX NN ESHET
WRGEER, FI Q=8, A& &N 256 Af iy ff KA 3
B, 24 by =0, 07 b, =—0. 02 B}, ¢c; =0. 27,¢, =0. 18 £b &Y
SEER, RANFHRER., HY Q=8 , BRILNEM
A1 =0.27.c;=0. 18,

(),08’\~\K_//’*fom
ks 005 ~006 k2M i

B3 Q=8 HHXE c; flc WELLE
&t Matlab 05 B, TUBRAEAR QET,. HHHTF
ki ke ﬂ%ﬁ%ﬂﬁ%ﬁ €102 B@ﬁ?ﬁni 2 Fﬁmjo
o 258 -

F2 R QUM R HBRAEAE

Qf ky ko Y ¢
1 0 0 0.5 0.5
2 0 0 0.5 0.5
3 0 —0.05 0.5 0. 45
4 0.08 —0.01 0. 48 0. 39
5 0.12 0. 01 0. 42 0.31
6 0. 08 -0, 05 0.38 0.25
7 0 —0.08 0.3 0,22
8 0. 07 —0.02 0.27 0.18
9 —0.01  —0.06 0.19 0.14
10 0. 03 0 0.13 0.1
4 {FEXE

BB AN T RERBDIESR R B F L, T
BYSERASER BB AR MM 100 KiRE
SEHER R,

4.1 fEXE . REFMEFIRIE

B EMET GREM 100 3] 1000 BB, %
ODWQA BB RHIRZE AN F R EECRER HRAE
HR5LFHLHEN ALOHABE QABEREBRB R (c=
0. 8/QiHAT . H FSABRMBHKBEEN 128 M1 256,

M4 BRT ODWQABEERFMME QETREE
HREEL. NEFITUBRERRNTGE QETARALER
R G KIBE RS, B ODWQA H 3L 7 LB E
BE o Mo BB FH AR QMHE, LRI AT RMME,
SRR BB BT AR 25 $ B A U e 1 3 % A B B TR 5 IR
E-

0365

036

FoLE/%

0355

0.35

07TI00 200 300 400 500 800 700 B00 %00 1000
HEHBRE A
~—6— ODWQA(Q=4) ~—+ ODWQAQ=5)

e ODWQAQ=6)  —o— ODWQAQ=?)
B4 ODWQA BB Q (HE M REF k3 ik

EEsERTILAARIRMEEYREIRGIN ZE, FSA
BB EREE MRS TR, EEEHSHME, T
ODWQA B8 B FIR BB . g 1000 B, ODWQA
B REE 2876 A5 B8, 47 B0t 18] tb LowerBound B 8:
(33397 QA B B:(3012) A HIFER T 13. 8% 4%,

= {
3000 ‘
) ]

& i / =
2 el
< 1500 ,'A/A
=l

1000 P

0

00200 @0 400 H0 600 700 8K 9w 1000
HEHFE A
oo FSA(N=128)  —a— FSA(N=256)
—~#— LowBound —8—QA ~4— ODWQA(Q=4)

E5 ODWQA Ei:5HEER AN LR L

B 6 Bon FLRARBRMBEERNRES R, WA
WRERE . FSARERFUREMR, LRABBEERES L



B 3420, T ODWQA BB Q=4 i RAEMIE T
RELEBHREE 5. 1%L,

04

035} S Ak

% 00 200 300 400 500 600 700 800 900 1000
wEABB/A
FSA(N-128) ~4-FSA(N=256) -+ LowBound
—~ QA -~ Cx08/Q —+— ODWQAQ=4)

B 6 ODWQA WS HERERAFHRMN L

4,2 {FHEXB 2. MHBIARX

B 7B AHEMBRERT BREREMN 100 3
1000 1331k , ) ODWQA F1 QA B Fh A R Bl B Rt 48
FHBR S. Fizs RETBR S. ISR,

B 7 BN TR S, 4%k, ODWQA B kM Xt
QA B B/ TREER R S, #9N0, EME M QER
B, R PR A Bt A ST R D . AR R R 1000 Ayt
18, QA =4 S, 24 910, ODWQA B (Q=0 ¥ H /3|
789, AT 13.3% ., MR Q=6 1 Q="T78, S HI T
F] 763 1 738, tk QA HLHIRRAR T 16261 19%.

1000
90 b

800 4"/};
700 B
2

HUHBRAEA
g

. e et s .
D 100 200 300 400 500 600 700 800 SO0 1000
wE R E R/ A

-4 ODWQA(Q=4)

it ODWQA(Q=6) —e— ODWQAQ=7)

H7 ODWQAHEHE:Y QAERK S. K&

B 8 ®/R T ZRRTER S. &9 4. ODWQA BkFHEH
DA A 38 R 25 BRI At B B8 A0 2 B e B 1)1, T
EEE QARRTEZ N RA MRS, SRS
1000 B)BHB, QA =449 S, ¥ 1032, ODWQA ik (Q=1 7™
AH S, 91070, MIEKEIIE QB S A EBEZ K.

1200 *

——QA

1000 i
800
600}

400

ZRERM /A

200

0

G0 200 30 400 500 606 700 B 00 1000
W PR

—e—QA st ODWQAQ=4)

@ ODWQAQ=6) s ODWQA(Q=7)

B8 ODWQA Ei:h QAHNEK S K&

HRIE ALAEHTR EPCglobal-C1G2 Ji i 8 B ¥ E
LR T—F ODWQA H¥:. ODWQA B4t QA B
ARSI QERARRE, A T —MHK QE
FRTTR BERNE—ARBSH c FRAFWNESH o
1 co » 533 AR X REZS (R AR HESX PR AR AR 00 . BT ALK
FERALBE T AR Q A X B i B AR A E S BURE.
ODWQA B A 7T UGB i B A S RE A RO AR Q kKR
DUIRPIKX RERBAE R W, BR, #7TRHANR

XE, R ER, 5 EPCelobal-CIG2 () QA B ¥ M I,
ODWQA B ARG A it & R B8 R fn kgt 77 AR A 1R
KRR FIANFERR S B N 1000, 40146 Q 2% 4 Byt &%, ODWQA
Bk QAEER T 13, 30 HREERTER , IRFIRTE L QA H
ERRART 400, BER G B BAERFE 35, 1 4L .

FEARBHERUN T ABET A QEHT R
WRESE 1 1 o (B TREEEWEIBIRET R FHRE
PLE= 1, 5 SEBr D FRFNSR A — B BE B, BB F — 2 4%
IR A LR P IR 35 D P RN B R PR BT 5T

2% XK

[1] Finkenzeller K. RFID Handbook: Radio-frequency Identification
Fundamentals and Applications (Second Edition) [M]. Eng-
land: John Wiley and Sons, 2003:1-10

[2] Schoute F C. Dynamic frame length aloha [J]. TEEE Transac-
tions on Communications, 1983,31(4):565-568

(3] Vogt H. Multiple object identification with passive RFID tags
[C] // Proceedings of IEEE International Conference on Sys-
tems, Man, and Cybernetics. Hammamet, Tunisia: IEEE, 2002,
1-6 .

[4] Vogt H. Efficient object identification with passive RFID tags
[C] / Proceedings of International Conference on Pervasive
Computing, Zurich, Switzerland; SpringerVerlag, 2002.:98-113

[5] Floerkemeijer C. Transmission control scheme for fast RFID ob-
ject identification [C] //Proceedings of the 4th Annual Interna-
tional Conference on Pervasive Computing and Communications
Workshops, Washington D, C. , USA:IEEE, 2006 :457-462

[6] Floerkemeier C, Wille M, Comparison of transmission schemes
for framed ALOHA based RFID protocols [C1// Proceedings of
the International Symposium on Applications on Internet Work-
shops, Washington D, C, , USA:IEEE, 2006, 92-97

[7] ChaJ R,Kim ] H. Novel anti-collision algorithms for fast object
identification in RFID system [ C] // Proceedings of thellth In-
ternational Conference on Parallel and Distributed Systems.
Washington D. C. , USA; IEEE, 2005.63-67

[8] ILeeSR,JooSD,Lee CW. An enhanced dynamic framed ALO-
HA algorithm for RFID tag identification [C] // Proceedings of
the 2nd Annual International Conference on Mobile and Ubiqui-
tous Systems: Networking and Services. Washington D. C. ,
USA:IEEE, 2005, 166-174

[9] Chen W T. An accurate tag estimate method for improving the
performance of an RFID anti-collision algorithm based on dy-
namic frame length ALOHA [J]. IEEE Transactions on Auto-
mation Science and Engineering, 2009,6(1):9-15

[10] EPCglobal. EPC radio-frequency identity protocols class-1 gen-
eration-2 UHF RFID protocol for communications at 360MHz~
960MHz [R]. version 1. 2. 0. Oct. 2008

[11] Lee D,Kim K,Lee W. Q--Algorithm; An Enhanced RFID Tag
Collision Arbitration Algorithm [J]. Ubiquitous Intelligence and
Computing; Lecture Notes in Computer Science, 2007,4611;23-
32

[12] Maguire Y, Pappu R. An optimal Q-algorithm for the ISO 18
000-6C RFID protocol [J]. TEEE Trans, Automation Science
and Engineering, 2009,6(1) :16-24

[13] Fan X,Song I,Chang K. Gen2-based hybrid tag anti-collision Q
algorithm using Che by shev’s inequality for passive RFID sys-
tems [ C]//IEEE 19th International Symposium on Personal, In-
door, and Mobile Radio Communications. Sept, 2008 1-5

* 259 »



