http://dx.doi.org/10.13067/JKIECS.2013.8.12.1891

b

= NS AR FEUA
SanA R

* *k

- R4

RFID A]2=¥] 912]

o b

e

by

Anti-Collision Algorithm for High-Speed Tags in Active RFID System

Ik-Soon Kim' - Chun-Suk Kim"~

ABSTRACT

In RFID System, one of the problem that we must slove is to devise a good anti-collision algorithms to improve the efficiency
of tag identification which is usually low because of tag collision. Among of the existing RFID anti-collision algorithm, BS
(Binary Search) algorithm, though simple, has a disadvantage that the stage Of times used to identify the tags increase
exponentially as the number of tags does. In this Paper, I propose a new anti-collision algorithm called Multi-collision reflected
frame which restricts the number of stages and decided bit.

Since the proposal algorithm keep the length size of UID and density of total tag when have 100%.
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Tag Mean 900/?‘ 9(.)'9%
Reliability Reliability
2 150 ms 350ms 500ms
3 250 ms 550ms 800ms
4 300 ms 750ms 1000s
5 400 ms 900ms 1250s
6 500 ms 1200ms 1600s
7 600 ms 1500ms 2000s
8 800 ms 1800ms 2700s




RFID A28 & NS 93 584 des

2) &% ALOHA 7%

ALOHA <arg|5ell wlsf Hlals <
#HAskalr] 99 E v 7% £% ALOHA 4
glFolth &% ALOHA ¢ag|solA Bas
H ARAS Atdew gad §7] 1 AR

o WA HES A S

4 o
)
'ﬁ e
kD
R
o
1o
m
rlo
L
2
rlo
ot
4
a2
o
k1
el

5 TDMA (Time Division Multiple Access)
ZAA g & 5 vk £% ALOHA ¢

Z°]

%
2L
[&l

WHASHE 713 Collision
ALOHA €igl$s AH8ds 2% 2o Hd v 4

doly #3719 dol7t FYste] sdd d
£ zZtetha 7Hdste ALOHA WA=
g7k T<T2t Hel guz oy sizl& dFsta
A shE AE FEC] HASHA "tk &%
duglFol A= HolE #{Flo] F7] ® Ao ARt
34 F Jdernz FEH(Interval)o] T=12 &
th AxFog &% ALOHA Z2AAAE A
S

=g e AN e 2t

ol i e

S=G "9 (5)

4@k AEZFE AR sl l$ ALOHA
A% &% ALOHA 49 Aege e
19 49} 2k

0.4 T T

0.2
3 0.2
= -
2 0z
i
g 0.2
fn
- 0.1
n

0.1

O -
0 05 1 15 2 25 3 35 4 45
Offered load G
% 4. ALOHASE &€& ALOHAZtS| Xz|zk
Fig. 4 Throughput of ALOHA and S-ALOHA
I3 404 HE wkel o] &% ALOHA ¢
Zol M= AAIE H3l Gol tste] A 368%<Y
g AgF SE 4& & doh. a8y 2 sjYuloly
gFlo] FAl AFHATpH FEo] WA HY 3
vl Bzt v g B wEvle] ¥ 7hrte] 9)
g g=7]e o e ANsE JAES $ glenz
T2 dojy A3 52 #5o] ofgA Hr} o]#e &
S WA E I Capture Effect)e}ir shn o]} 7o
A5 A oa 2o
550

S=( e o 17 ®)

714 =
(Threshold) boJt}. o] g2 dlo]E szlo] =217]e]
o

247

fNSg = by | =2 0 = 1 =
zvar Q= ol JHel ek sAlel oy HAlE
Aste 45 T2 Ps= vE A&
olgste] Bl1e] LFMIE AtE TlEelth =
TEo] WAY Ay SHske "Had FE
Ao o FEE WASE 7lEold
oA Fag|Fel= 7EelZA

= Zl
Binary Algorithm), &Z&o|3 A dugs
|

amic Binary Algorithm)®

1895



JKIECS, Vol. 8 No. 12, 1891-1904, 2013

1D = Sr
TAST FEo] AT A9 W=D 0, iAW)
E2 12 uBske] WE g olshe] DF 2 B
FEIL o9} e AL nE Has HA urt
A wEste o u shiel B1E AX4s] A%
B 94 geAs 2R B Sl w9 05
S T8l ZAlsHE 29 4-59F 26171,
log(V) « N=H1F
LN)= 0) +1 wh,ere,{ . I(N)= ‘?l';i;p}]\‘? (7)
. | | | |
4.2
57 4
E g 3ie
=2 2]
g o 2.t
0
s
1.5
1
0O 2 4 6 8 10 12 14 16
Number of
Tags

a8l 5 7|2 olZAHM Ldne|ES 0| 35t0] St
Bf3E olAlstr| 28 whE Al

Fig. 5 Number of repetition using BS

= dlole el S7keHAl Ha A Azt

g s
= EAgel Tk 7% oA daeEd vel &
q FAdoz 1887 skl B Hof Mysw
T3t Atk anEe DE 2 H 44E J1E o
AR dnelEe ol g3l AT B B
$4e g 63} 2}

AR olhA FaeEAA A A WA
#5717h 94 Qedue] B H1e DE SEea
FE ARe PAA o 49 BE Hae D HE
2 vasds W dAs Ve glone BE]
= RE WEAA FE(9] WAE Ao BFa
A5/ FE] WA A9 WES 0, YriA W)

—_
o
O
(@)

XX Tag |

rREQ< X101 Mrea<t o0l oot
Yioi 0101

1010

A101]10 1011
[REac)-§os *REo<] »or]

a8 6. 7|2 o|THM LnE|ES ol Bl
oAl TN
—_ 1 o

Fig. 6 Tag recognizing precess using BS

12 W33l REQ <= 0111 ©¢]3le] ID HIEE
B8 &3 A o] &0 S9ste v
0010, 0101 ot} g3 F+ 7N Bl2E Hwshd
, 3, AW HE BT ZEo] I 1 ER
S A9 HEE 0, YHA HEES 12
o] REQ <= 0011 °]&te] HIEE T&Ft} o
A FE glol shtel Bl 0010¢] &
t} wheke] Z= §lo] shute] vl IDE AHEE
7]+ Select H#H& AFst] HAEd g1E HH
ol AdeE Bae 74 glo]l w57l ogt HlolH
o ¢i71/2717} 7VsetH oE H =
7b ¢i71/2271 W (READ DATA)M Q
Z43] t7)gd da 27] 53S
+ Unselect HHol| oJ3s}e] ¢43] w
I 29 Request W#Hol| O o]

rie

Nrr N (m

o

ol
—_-

|
o}
H

=
rE oo foir B oy

It

il
oo flo

do pob gl pol me v
ol
of
-

)

[r o

o o
KRN

e

wo
-

o,

ﬂlﬁ oX,
2 r
¢

A

oL r‘?i',
ox o

oo —
ol
ol
o
D)
o I

I rlF
£

v
o
N
=
d
|
H
ot
e
ot
o
it
o
rE
e
ol
2
o
> &
ol
)

%ol 37} 3 Hx
ofux Ameel ek EAMel WAHT A
NP FALZHE B WP SmelHe] EA

e Bgsty] fal i daesolh M 4
= = + Valid Bit(VB)&
F7kete] Bl1E sEFTE VB FEo] T HE



WA v EZL O,

HA =i 5 HE

9|

A

A

A H1E 5

3}
=]

Uepdth 9=7171 VBe

=

=

o 914

il

3%

oA HEZY B

24
o

27 HEE A9fF e

ol
=

=}
s

+ol

o)
S
B 0% 19 F aFon ol

ezt =

H

wEs} A WA w

[

S )
H

<

L

=
& 31 2] Z(Bit-by-Bit

(Slotted Binary Tree

=

3t

=,

Z]

Binary Tree Algorithm) ©] LtHS].

28

shtel B7t S 8l

S
5T
E

JE

+ol

o] Request H#Hdl| ©f ©]4

o e

VBel whet 49 %
b,

A

S

°

=)
g dag

L

L

B2
Y F

sha ej1e] JuE
stet. et ElolH 9

[¢}

]

=
9% % A%olEE

i

}ong VB=2Z

o] e 19

EllcRs
o
=
A

Unselect 5 &0l 2|

=2 X
=
el

S

©

o

=

3
2.2.3 °]

g5 ¢
Algorithm)¥} H]E® 9]

-
T
A

ol

55

fol b H
Ef 2

ol B

Rl

©

b

S
of

A

0
(=

=3

< A B
<=

3tz o

1011

1010

0010
0101

Tag [

4
5

}

ES

ol ek ek

10
101
2l&g ol

=

=

s 3

0
0

<=
=
<=0
Al

]

= 171

1
[RE[Z10

[e)

=

XX 01 | XX
| RE[{( [ re[{d> 1om

01
10
1
1
XX
%ﬁ
10
101
\1%10 9
1

4
Y
A
Y
A
Y
A

Cre [

Y

=1
=1
Fig. 7 Tag recognizing precess using D-BS

<
<

[RE [¢—
[rE [

1] Wl B
boh. thek o] wgelN VB

A% wlolE o] 50% Hasl
S

o

~
o

S
#49)
1897

o

p

L

B2 7]

HE dold

p

L

l

ol:ITS

shute] e 17b
o &

[

=
=

3t

5

e

L

t}lo.
H=

KN

3 % Ao el E A n|

HA BIEZF 0%
B} 7(0010, 0101)

o}
H

KX
[

L

L

3

A

3}

S

9l
o

474 Bzt

Ik

w

5
ps

¢

T

i
A AT W o] HRolA Habgl )
19
A

il

o x

t} o 7|14
|
HE 0&

o



JKIECS, Vol. 8 No. 12, 1891-1904, 2013

HMERE 3
Hra o)A o
AR A R ERR L

2} g

2(k—1)(—=1)*
[1—p"—1(1—p)*]

n n
Lpper =1+ E (k)
K=2

S o & ot o
(N

u 67 2l 17 84 Hi= wpe}
A4 HEE 7Eo2 0 1T 1802 U¥F
A ok 09 1ES MEstA =HE T
3 *&EHE—_ 7] &7 "t

z HEZF ‘0 Z1Fol

o 2 m o K ode

HE &0 Ois) F ) ol et +
oA 0 TaFoeR FEE 0 1F +
1 aBe n @Al A7t o9 e wAlS E
o stte] ©2(0010)7F AEHW v A wAe) &
7189 &8 F HA SRAA mEA e 1S
SR A H12 7430}}1] ot &% oREY ¢
T EL 25 BAXHNA Do 1FS Hego
24 AAEYE Févks B0 3F I5E =

9

&

Q% 9

U?“.',

il

LEW 2 BE 395
I3l o

e
it
Ak
lo
M o
ol
=
N

ofx

>
o X
[mome 2L >

of
ol
ox rlr
o
i
o
Je
oot +
o fu
fil e
= it
o o
= f
o =
Y S ﬂl\ﬂl rlr
Mot o Fo =
L FFIHF o im
2 )
> E —_ kS
o N o 2
= frﬂi 1 e
o o |y
ooy T g o

1898

Ippr=nxj )

#=719] 2ol oM BE Hae Al 3 |
7 BERE wpAe HEZA] R e s sy A
STk FEol WA &2 HES FHe R
At o HIE g a8 "vh dEvle 9
= 09 #e 7HE Banks dEsta 19 ¢S
s Has dAA R ndgst Al F %1*“?4
HIEZL 09 Bja5e] F+ WA HES &3t &
A FEo] MY gvle 0 Hddstal 1S ¢
st AR osh e IS B ID HES]
olRkE ¥ A Eﬂz D sye A3 A%

Fotal 1] dlolelE A%
L}UW sl ofsf A&
st <1 doquel BE "o

14_
et > I P

ox

_O,L
g
oy T

¢

-,
o Eop
E mlm

=,

8

rl
2

o=
4

il
i
2

X
i) JBI

sk

P EFS Zo]— T\;_]—;G H/H

L= IR
FEA G vEd

] 2
derel 0 T 2
Q

r

o |m
o
ofy [H

Bui )

oy mlﬂ
ot
>
1o
fd
oy

Lo 3
|
U rlo o

At
&
oot
(o
fru
3
o
)

ST
=
d
ff
fol
£
ﬂ?
=
o
Slot
&
1o
o\
N
-

0

olof

lo
oo ol Y
: o

e
>

RFID AA| Alzele] v&S Zo) Al7|A 9. 7]&
o] oA dmEFAA Bl1E EE HID HE
Z #57)0 ByYg, F B FEo] dojuyA i
dojut AJHoZREH o HEE HAsE Aol o}
Yzl ASHE thA RE HEZ #AsA "o

]_

wetd B D] FEe] Qolyt uESY



RFID A28 Q1445 )4

tjo

AT FEA dagE

B2e] D HIE 7k nd W B2 DS] o7} Bl
1A} 8= DO Aojrt} st wkE o ZojA A #
ok 2ge B D dolsk dejAw st H
% Q48] S8 Asaor s dolE %] F7t
g b opet shte] BlaE Agdhe Al SR

el oA 22FS S7H71= Aads 72t

M. 0% el &= 24X 42|E Aot

R

A B FE WA GaeFe FOF BERE 7]
& woluie] AA(Binary Search) A12el BER (Bit
Error Rate)& 7A4317] SA3kel % 7} oo ez
DE 2o AH8A D FE A% T wy A

52 Zolt d Ao a4
o 3% 4% = b A% 958 Fol] 9
sl Hel A% Aol weh AHgA DS A
23k 71918 2AZe] AsolAck Bl 71E BS

Adel FE PA AuFE B WH H5%
[e]

gl

AGE 7|24 07 Tree-Based 5= 33 WAlS A
43lal 9lo] o] VNte g E 3y dagFol A
el A}, i o]§ 7hee Bl A4 W
I 9EAS F5 4HER A HAE FoeR
7} eH9I[10111]
L o
0101
1100
0,
)
a8 8 YdutA el BSHY Tree-Based2 12| & 2|H 2

Ef 1 AtO|E= 4H|EE JIH
Fig. 8 TB Algorithm with normal BS

2 27 BS7|8F Tree-Based AN %=
= A AR we glar)
A sl WA otk [4]
TE387] fl8l sk
2 o] go] 7hEgt zRale]
o} wjmatc} o] FA W

Nl olete] Ee] 9145} olgmi ulmso}xn]
Blse] Wmee] AgEolA Ak BiEe] 1y
= E Aole] FEol WS e o Ha
20 e e vl A4% F g wES
238 Hrh 2o FEo) A iyt 0 E

QL
T
S
=
X
il
ro,

912137 eHSI[9]

interrogator Responses from transponders
t0 : broad cast
t1:send 0 recetve 0000/0010/0101/1100 (XXXX)
t2 *send 0 receive 0000/0010/0101 (0XXX)
t3 :send receive 0000/0010 (00XX)
{4 - broad cast |[receive 0000
t5:send 0 recetve 0010/0101/1100 (XXXN)
t6 1 send 0 receive A010/0101
{7 : broad cast | receive 0010
t8 :send 0 recetve 0101/1100 (X10X)
t9 : broad cast | receive 8101
t10 receive 1100

a2 9. 712XQl Tree-Based 24 =
Fig. 9 Search structure of basic TB

5 WA k. Al HA "] A HE
o 7l t2eA E=A 0 EUWE t2¢] 0
Y F WA HEE 9A FHoh 3] A0S
Bl F 54eA Fyrle Agow g o 2
HEl '0000'Ss GA "k yH =] 81 <l
A7) YA E (0, t1, t2, 3%+ ZS AL wl
t0~t107b4] 11 AIE WHE3lo] XHF 4HE o] &
S BT dAA "ok 99k 2 7|2 Tree-Based
39 HA Fxo HA 45E F o9 =07 9§
Query Tree A &ag]Fo] Ats] A Th
9 102 Query Tree &ite]ls $74 daks B

olEt

DA S R

S oy
i R

1899



JKIECS, Vol. 8 No. 12, 1891-1904, 2013

interrogator Responses from transponders

0 : broad cast

t1:send 0 receive 0000/00100101/1100  (XXXX)

12 : send 00 receive receive M00MO10/0101 (DOXX)

t3 : send 000 receive receive 00000010 (DOXX)y

4 : send 001 receive 0000

t5:send 01 receive 0010

6 : send 1 receive 0701

t7 receive /100
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