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A Fast Tag Prediction Algorithm using Extra Bit in RFID
System
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Abstract

RFID(Radio Frequency IDentification) is a technology that automatically identifies objects
containing the electronic tags by using radio frequency. In RFID system, the reader needs the anti
collision algorithm for fast identifying all of the tags in the interrogation zone. This paper proposes
the tree based TPAE(Tag Prediction Algorithm using Extra bit) algorithm to arbitrate the tag
collision. The proposed algorithm can identify tags without identifying all the bits in the tag ID.
The reader uses the extra bit which is added to the tag ID and if there are two collided bits or
multiple collided bits, it checks the extra bit and grasps the tag IDs concurrently. In the
experiment, the proposed algorithm had about 50% less query iterations than query tree algorithm
and binary search algorithm regardless of the number of tags and tag ID lengths.
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Fig 1. The operating process of query tree algorithm
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Fig 2. The operating process of binary search algorithm

a8 2% oA M duYES ARl 8 HIE Blass
Adste e Holgth o A ZxelE(Binary



RFID A 2Ho|A 37} HEE o] &3k

e B g duels 257

Search Algorithm)< #g] Eg] gae]E3 o] i3]
Ql Eg] 7|9k daelF F shutelth(1). o] £ AolHe H
g Ef] guE]Fo] B1E o] FE LA ARE A} ke
o whale] o7 HA dmeFe H|E 7] FE A oRE
A s Holtt, 1A o N FEo] WA vES
NEor ﬂ%fi Hho 2 Zof AW 3 S 7l PtA Ack6).
FnelEe] A2 o7t 8 (<11111111D)%
A AlAth dEws 111111112 8 vE

AE 7HE 2 groltt. Fule] 2 9 e
Ha2E2 94 HEo] AFg e AU G 9} 2[A19] ofolr]
£ Hlwslo] ZAY 2 olo|t)E AR & H 1= 2TelA
SHITE wE Ao 2 wHde BE gt s
Al =2 o]uf %%ol WS ©t. Bl 23] flsiA

F50] WA A WA HIES 00 uhE F oA HjEe
A 24 WHe BiA H1, ol 4ol ahel b1
399 W e, i) Bt el o 8

g Foll= Add HaE HEA e ddele] el 2

A el o ol Sk Wtk olst Be Mes B
N A EELE CRERERES
HESEAR

BE 4] S W G4 QaH
J ol

o

SELIE
& o= 149G o] BE EaE wad AHE 5
AE F7} HIE(extra bit) & |23 WLE |1 o= L1z
F(TPAE) & Akttt 7129 dag|gol Bl1E 2Esp]
Sl £ AlAel shte] Blagte] SHIFEE sh=d Kt
o, TPAE ¢xg|E 1 7ol SEc] FAYsh= HIES] ¢

2AZE 7R3 B2ES AE3it), TPAE ¢aglEe 8]
WA e H|E9] $ro} Hl1 ofo|t]e] 19 45 Al 4
Wit} o]&A o' TPAE ¢iz]Ee B2 ofojt]e &

€ ]E FE WA G S5 Bt HL ofo|tE
A /~ o]

Sa DA

3.1 DH;‘(-I|¢E—| ‘5}2} HlE 7F°I %% 7:1%

s JieE ¥l Hskd wiA|2E Y33 (manchester
coding) & AHgeiTh WA ~E REsle 7 H|E F7lofA
9ol Weke BgeE HE ke AR H1](T7)

Ha11

1 1
I I
I I
1 I
H { : § =
I |
1

EEEPELER

ke
B

7 2 (3EVIE)

032 3. WHAE F55E S5t Y HIES| BE AE
Fig 3. Collision behaviour for Manchester code

a9 304 gl2lel 4 2= “1011001070) 2 B2
o] 2ld =71 "10101010°Y wl, 2jtje] 24 Az F )
T ARl olo|t)E Elulof At F el 3] $1/de]
2 H|EE(HE49} H|ES)L o] Hgle} S0 W3y} A
2 A 9] WA ke AdE7L & HE 71t Bt
A&, o3t el WAAE F58) AlxmlM e 54

f

F

HA gong oRE ddely, FER AR olAd Wl
A2E Rzolg Agat 7 vE MR 8 oiE PE Y
2= 0]

T AT

32 F7+ HIE

S0 oo 1o

02| 4. 37HE|EE 71l e ojo|cle] 7=
Fig 4. Structure of tag ID with extra bit

AGHE QelEE B ofolt] e 37t HES) ofolt]
HETH EE T N5 Agetel A
3% 4 A GRES AT T oleltle] 7ES
HelFe), AR S AL olelde 1 MEs
ofolt] HIER YL ololt] M=t Hlae] 4
% ololt] WES Ageke Fiolrh b HEd @
ofole] HIES] 1] A5E 22 i Bols] D Unix 3

- i

g3E oy 2EY



258 ﬁ? 74 E1 ]:Eéﬁ‘!—‘El uI'HI)LwL (2008 9)

ofck. 1% 7¢] of¢of|A] ofe]t] HIE g 001101022 @
£ 59 01'oln] @e Teleh UeiAz} B D ool ]

Eo|| t)at B4 wljg]E] hol 541;} o] B3} VA2 o] g3}
o] ofo|t] HIEQ] ‘19 N5 & 5= Ut

F7} HlEE ojold] WES] RE HIEV 19 795 #Y
& 4= Qlojok R F7) H|ES] Zole tge FAoR
7 5 9l
Lextra pit = Uogg(ngID - Lextraﬁbit)J d T ereeeerens )

]/}'FJ'LHD% Lextla bltL
E EEEREER

Liagn® Bl ofelt]e] XA Aol
1] 21 ki, oS

Lok GMIE U W 54 (1) BESHE 371 vlE) 7'01
(Lextrafbit){_ 301]1] o]’ ]‘:] ]—‘——5—4 7\':'. ] 601 5]"4' H
o v 2E 54 4E 5
= 2[G= BT 00[C|e] E|ake| HIE0IM ool HIER QI
A2 Metoz R|E| BIE(D 9IADE MY UM AE
Bt
= I§2[E| HIEZ} 0R1 2E0F 10 2SR LiF(0] Ef00]
Q1A nIFO| RIHEICY,
33 2lHe] ¥ e SH

| 28
Agret duelEe 2lH9] 834 (request)d B9 $H
(respond) S ¥HEA oz o gy RE g2 A3
=3 ﬂ‘ﬂ“ 250l ZE|PAE ISR 7 84 AlS
£ AEett "o e Zejg s ARl ofelt gt
U= ]0}* 2 S = S =
a8 5= Aokt dug]ZolA glde 247 gl o5

o] o8/ 1Y HEAF mfn} 3 WA BEelA elre
2 WA ZE|E s el QAR ()L HaSelA Bdt gal

o) BE "t S8 513} ZHE 7 A WHeo]
A Zejg gl 08 Adah Zejg vt dxde Bl
3} e 127k St glvle AE aE|EE o8t |
a1z EH:LZ—E— SA1 AP s At Al AA HHEA Ze

2 2 1S A Zeld vyt x5 g3, B4, |
157} w\gfzsn:} o] o x]]?_,_ Sae] FS o] g3te] A

e ez
) 23(e) ¥ 1:010 110011
) n
A A &S B 72:001 100001
Y0000 ¥ 73:101 100101

S5 (000 XX0XX1)
g=21: 010 110011
g]=22 : 001 100001
8123 101 100101
e =24 : 101 100011
ej =25 101 000111

S4(0)

¥ 74:101 100011
B 75:101 000111

T s
0XX 1X00X1

T 7hel gl

<% (0XX 1X00X1)
€71 010 110011
#~72 : 001100001

234(1) A ANe) B el

=% (101 X00XX1)
B|73: 101 100101
B|74 : 101 100011
B|75: 101 000111

T2 6. 2jHe| &0t ejao| S&
Fig b. Reader's request command and tag's response

34 A
A FaFe B ool A8eh] Aa vlas
o $9 A5E BA, drit g8 Azl dhal Bl

* Ng = Ol0|C| H]E2] 12| i

* N, = H2[E| HE

= Ny = O0|C| H|E0A 2IEl 12| %=

= No = 0f0|t| BIEOIA S=El H|EQ| JH

F N Neoll Zgts]ofof 3= '1'9] /(8
ofnjgit}, Bt 919 4714 2 FRE 7}21
Tk N7k 291 013* to] F&

= o—rOﬂ NidE
o3 ol 1'¢] 7H’\E F531m "/}-r o] ezt

A, 2ush BaE A @ 5 e A9t ted §

o‘l"—

) 7t H|EOIM m2|E| H|EDE QIME HP
= N; = 0: 00[f] HIE W] 2= HIESO| F20] gl=
422M, elHel 230l siue| Bt S
B 29022 2lCie Sl BOE AEE
== ek
n AA
= No = 2: 0j0[C| HI LH°| S=El HIES| #7} 27121 &

SEM, 4 (2)2 035101 EiOE A/HeICL



RFID Alz#lo)x F7} H|EZS o] &8 wE

2 A ) 259

?]

fd
oy

(N1 + N ) %2 =N, ( Ny (3) e (2)
N0 1 21 A<

- 27le] B= HIEM O ot 10 BiO K=

- 27l B= HIEM 1" 102 B o=
N0l 0, 2 o1 A<

- 27le] B= HIEN 'O ot 0° B K=

- 27l B= HIEM 1 2 B o=

2) %7} vl TAE elAlE 2P
F7hUIE AAE ANF Fo Ny, % 4 (DE ol gt

o 3,
Nir = Ny

baIEo affel 1" ok N -
= Ne 7Hel BT ol

= Niy = No - 10 S20| 245 g=E0 N, - 1 7He] “1'n
‘08 Zelok= N, 7Hel BT 0%

rOI‘

“ Np = 10 B50] u

A9 F 7R 791 D3 2) o]9le] Ag= o] Byl
730tk Aol Brlsshd Bltie A WA FEe] TAg HE
o0, 1< dA Zelgxo Fvlska o Zojzl Zejul g oA
Bl5lA] Aojght, APdo] 71sd wi7lA] o] g wHEgt

a8 62 ARk duelFe] RIS YERILE o & &
o], 7t HIEddA] F4F9] gk B EQ] defE] B|ERE QI14E 7
Fole Fdrt s $9eZ 0X0101X0101X Ales
ok, o] A% 2l HlEE 0°](N, = 0), T5X)
o] WAg H|E9] =7} 2(N, = 2)7} &1, olelt] H|E <]
gl 19 7= 37H(Ny = 3)7F Aok Ag7kA] 2l
| 2 19 M5(Ny, = DE 1e]8kN; + Ny %
Ny (Niy ¢3) > (1 + Nip) %2 =0 Ny, € 3.

e N, o slhue] 1 ghe] 23 2719] glas
tH000101001011, 000101101010).

F7HHIE AAE A A9l o7t Hlasd] SHe
2 10101X0X0X1X 255 ¥k, Nig = 5, Ny = 2,

_IEFU

ot

jﬂ

N

.

rO

Al
2]

Ne =4, Niy =3 = Ne - 1oJthNy; = Nig - Ny —

5-2). Nil @& N - 1 = 3 o ek

o ASE N, -1 4] T 2 shiel 0 & gk N, A
o] §aE <14% 4 Jrh(101011010110, 101011010011,
101011000111, 101010010111).

Reader
Begin
Initialy 8= <&£>M=< >
Nid < count_bit(IDbit); //extra_bit=parity + (number of 1's>>1)
Ne¢ < collision_count(IDbit); // collision_count of IDbit
N1 < bitone_count(IDbit);// number of identified '1's to IDbit
N1r < Nc -N1; // number of remaining "1's to IDbit
Np < (N1 +N1r)%e2 (NL1r < 3)// parity bit of IDbit
Fcb « first_collision_bit{receive_RESPONSE()); / /first_collision_bit
while{stack is not empty)
S < pop()
Broadcast q
if{(Fcb< Nid) &8& (Nc == 2)) // collision_count of ID_bit = 2
switch(N1r in ID_bit)
case 1: put 0 and 1 on collision bit position of Idbit
put 1 and 0 on collision bit position of Idbit
save the tagIDs in memory M
break
case 0! put 0 and 0 on collision bit position of Idbit
save the tagID in memory M
case 2: put 1 and 1 on collision bit position of Idbit
save the tagID in memory M
break
else if((Fcb>Nid)
switch(N1r)
case 1: (collision first bit position =! Collision end bit position)
put 1 on collision bit position and
puts 0 on remained collision bit position
collision bit position increment
save the taglDs in memory M
break
case Ne-1:(collision first bit position =! Collision end bit position)
put 0 on collision bit position and
puts 1 on remained collision bit position
collision bit position increment
save the tagIDs in memory M
break

// first_collision_bit > count_bit(IDbit)

else
QL= W1Wai Wi 0, G2= W1We. . Wi 1
8 <« Push(ql, gq2)

Tag
Let W= W, W5... W\ be the tagID
Begin
if (g =€orq=WiWs.. Wy
the tag sends string w to the reader
End

J2) 6. Hielet YmafEe) EDs
Fig 6. Pseudo code of proposed algorithm
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