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Improvement of RFID Tag Anti-Collision Algorithm
Based on the Dynamic Framed Slotted ALOHA
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ABSTRACT: In this paper, a DFSA (Dynamic Framed Slotted ALOHA) based anti-collision algorithm is
described and a performance improved algorithm of DFSA and FSA is proposed. The proposed method makes use
of expected values and has merits in operation speed by estimating closest value of the number of tags on a single
operation. The algorithm compares and analyses number of empty slots and collide slots in accordance with the
number of tags, which enables estimation of actual number of tags. we simulated the proposed algorithm and
compared it with conventional methods. Results show that our method needs average 18.8 rounds to identify all
tags. In case of less than 1000 tags, an average of 18.2 rounds is necessary and an average of 19.2 rounds is needed
to identify all tags for more than 1000 tags. The proposed algorithm improves processing speed by 3.1 %
comparing to DFSA with cancellation strategy, 10.1 % comparing to DFSA, 37.5 % comparing to FSA(Framed
Slotted ALOHA).

Keywords: Slotted ALOHA, DFSA, RFID, Anti-collision, Estimation of tags

PACS numbers: 43.60. Dh

= olulis 7| & B A hake A Fom AT 4 9l
Aol Yikez shuel oz T4
RFID(Radio Frequency Identification)+=IC % of] U%}F RFID €10 RS AAste] 28 thato] Bzt
H RS FAFuRE o] goto] H Al o= & 9= 7)o gl RFID 2]t S 5 A RS o]
- At}
‘TCorresponding author: Hyoung-Kie Yun (mist098@naver.com) e
Department of Information & Communication Engineering, Hoseo RFID A|~”Hlo] AL g 19} BAIEH7] Y3t g

University, 20 Hoseo-Ro 79Beon-Gil, Baebang-Eup, 336-795, Republic
of Korea
(Tel: 82-41-540-5378, Fax: 82-41-540-5693)

126



Dynamic Framed Slotted ALOHA 7]8FRFID 8] 71 %5514 oti1e] & /)4 127

o, EA4ol F2lE o] £4]9] of g AR E A4t
U= B A|AELS AR 02 Alofstar 4=4l%E
BlLo] HHE A sto] oA HEh= W-Ql
L A]H(back-end server), 2]t 9} 174 & o] 2|7} A
S AEE Ao W-AqE AHoA HAFdt=
2T A HA AR 9 Qe U LA ey dRbd o2
UHF tfj ¢ (Ultra-High Frequency, 900 MHz t}} &) RFID
A|&E>o| A= A 711 53 Bl L7 AR E U L E
ol wj-- AlgtAoloj A thE Bl FAS T
4= AL e =R FAlo] stttk 2= A A
g 3oto] 242+ 15T T4 sk, e
g 10| 2E7t Bl AT E Ao BHA = g
tof A 8 8h= HE atoll = gtk o] off 5}
o] 2|7} s Aloll SEE o 7S] B 1 E 214
sfjof st A7 A ST o] & B L 5=l 2kal
o, o] &2 Q1B L Q14] &= A 5LE Hlo|E A
L7} ashA Flk o] 3t ZA| = of 2 7)o B
25 A5 QiA=L S5 EAE sl d sk
S| gag|Fo] Fasictl

7% FSA % DFSA S=9A4] 411e]Z0] A9, 1]
| w22 A Aglof] Aokt A o 2 A wkE B 7L 74>
F4o] 7hsshd Bl 7F Boldars 54 Wt
71H %k Akl 2} @27} A= T o] glom, F]o]
= AT v e 7 g QskE = v re]of A ool
U AlAE oA = ARgo] o P ©ido] Sl
o] 7 Tl & Hekslr] §J8f) 2 =l A= 22 9
Za| 27|%k
Fo] w e vhS ARS-S B L 4 22 F el 71
DFSA *HA)& 7|Rke &2 7 MH F= WA galels
of thsh A Fstek

I o

01-);

o

Il. Slotted ALOHA 7|

eVa|E

rc
of
in
oz
A

READER | REQ | Slot1 | Slot2 | Slot3 | Slot4 | Slot5 | Slot6 | Slot7 | REQ

STATE 0001 | IDLE | 0010 [ 0100 | 0011 | IDLE | COLL

TAGL(0001) A

TAG2(0010)

TAG3(0011)

TAG4(0100)

Collision|

TAG5(0101)

TAG6(0110)

TAG7(0111)

Fig. 1. Recognition operations of FSA anti—collision
algorithm.

Frame Size =7

U2 © 2 slotted ALOHA Y112] 52 &2 ARE-
AT AR E = T Y] A7]of whet FSA A,
DFSA 4] 50 % 53 4= 9lt.

A FSA 4] o2k 2| el ol A g g2 L Hfar of
1 AS7HA dlol e 7 g s = 2| Y o] 27
1A 5| o] Ql=slotted ALOHA ¥-4] o] T} FSA W4
oA 2ltls HasA THE £22 9 &3
Adelo] tigt AEE Algste A Fk 7t
ID A% 255 shd B e A4

Aeisto] glolel & Agatn, o] wf A &
A B 27E Sk S T HeER A

4= Atk Fig. 12 2|E7h 7719 &35 7HE o 2l
ol it 2 B 150 S dHE ol
Bl stho] wof Rk 2l 4 &3 uhE A E A
91218ttt 12Ut Slot 29} Slot 62 2}41 9] DS
3t 17} 9l S22 IDLE AFEl| 7} . Slot 70| 4
TAG 59} TAG 7°] IDE §A] o]l H581517] wfzo]
AdE glolE 1t FEo] WSt Bl 150] At

HlolelE g7l Hek. 2 el 5ol AT TAGSS}

o
I‘E
9‘14‘
Ir
[
o

> Jo
fr ob fu

=

TAG7°| thsfj ThA| ID W& 275 2AYA 7o, A W
A D AE 875 RS Hot g2 4oz g gl

e e L

7 WA 2 DFSA 4] 2 2| Ujoll A B 12} ID

o
o
£
[k
)
i3
1o
u
N
i
i
Ar
2N
o rir
ok
1>
s
i)
[
ot
N

o

o] g0 Q1410] Hssieh. M2 o] Zrjel v %
o] WAIF 5% 59 ¥l& €, B FolL0|E o]

goto] Bhte] GAA FEO WAT B9

The Journal of the Acoustical Society of Korea V0l.33, No.2 (2014)



128 Hh 7

C _ ]DScoll
rate 1- PSs uce
1 1.,
=== =(=—) !
= lim 1 - =0.4180, (1)
n— oo 1_(1_7n*1
n
1
Clogs = = 2:3922

o] uf 3 2= o) 5 3k 3Lal| ol Yol A FEol W
AT &SR0 5 o, ol2bT 31 24 Bl o1e) 4
Test % /'\_](2)7]— %E}-

n., = [2:3922xa,]. )

of Aol A Lk | =k e} &7} e 2o A5
oulgie}. oi7]of ng B1o) 42t shul X 13}
=9 9) 27]= A(3)7} 2k,

L(}pfi,nl,al =n. (3)

B0 A4 M e A 5 4 W
Hol glom, 7|th ghe ol goh W 24 st

enlE) 2 o 851z Wl 0w TR 4 otk

0, = Nx B(O):N(l——)”, )
a, :NxB(n:N(l—i)H, ©)

o, = —N(l——)"—zv(1——)m. )

&

=48 sketolel gl /g 7be 219 g 7
L0 52 B L b R e A
WA o 4] mhE szl el o] 7o) gk ]
B2 Y] B 48 2t Yo =M 2
of 7Pk 71eh gk 2 B S A Hlo] 22
ol g3 Zob}/] el #7148 WA 3
obd 4= QIAIEL, ElolSe A% Wmelst P ast
B2 uju o) A 2R oA ALg T 4 gick
F Atk B 2 ol e 4
FAsHe Yol o] Wy
SN

71 {sfiAl of 2] ®ef diks

Ir

i

Of

5 0
of 31710} wmelel] dloEj7} A Hps AL &
w7k LA Tio) lek 71 gk ol get e
G378 RO 2= Vot A bR B 4 3
#Jo] glek.
(% &
min
Cpd = n [SJ QJ 5 (8)
a‘c O(?
AN e,z TR L0 C, L G e E
RESTYSAHL VLR R AN LR FE



Dynamic Framed Slotted ALOHA 7|4} RFID 81 S534] ¢ a3 74l 129

&5 Sl that 710 2k UEhATE A1) o] 851
Al shebulej o] ogt 71d) ghak 24 gre) 2.4 3
A wtEl g s globdin), 18U A 717
shefulelo] gt 7]d) 7S mE Faor shm 1
2% bl B wdo] gtk

w
N
n

1l SIAS S5t BT T4 S

—_ —_

e

O

=
AL B3 €L A g el
[e)

T ]:'Hj
H 1_4} R A = A=A Bt

ol
Er-‘l

his

WH L CER R ECE PRI
o] GUek BT 4 e, B SEOlE B}
G4 77k Aehe 714 stell AATE Rlolm e &
HE B A Mg uidth ol ¢ -
NG+ .2 Isto] el o2 A0S 9
% 9l

euis = C,H2C,=2N-2C,~C, <2N.  (9)

F 9 e FE0] WAl o] Skl
Gt B L 77 E Aol A Al gER 2.392271 )
2 o) ga) A L A2 2T Aoz, 74
S B = v 41003 o) Hok

n=C,+2.3922x C. (10)

Al §1A B2 B T ol IE RIS A]
H S35 7 gk o83 W olth A=
A(6) .2 o] A efstar, Au|A|Z HFAle] &
A P"% 71t 8kl a;, a, HAl ZAZE G, CE Y5}
of A(1DE B 4 9.

C

n= (N 1)a_;:(N_1)C£' (11)

ool oL Al 2 WS A8 &% 715
of Wl £ 0] vl 8 ol gafo] o)L A4S 34
Sho 24 gro] 27 gt Aol zkel H B
A7L Sk ol 41 &5 A7 ol ¥l £
o) A7} FAetHE & Ajole] u]E o] 51 =)

v 2 gre] HEETE 34 g o] A7) 42
WA 57] o olck,

IV. M|2t=l DFSA 7|dt Ef 1 SEHIX|

o
gnalE

71E B e 4 S EHlolE glel 5
A S F3l7)ol| £E7t AstE T o) 919l
t}. o) 3Ly 915k o AN E T AR
R i B R Bt
Mol 2= A7k 919k whehA] 2 =R A= o] 2]
&A= 7H*dﬁ}7l %’48}1 T XS S gl A
|0l &2 ]85k 2

N
2}
filo
i)
o
ol
i
I
l

i)
ot A

>,

G

Ll

17

1)

)

:

o

o

k)
=
M
2
N
>
—_)‘4;11
=

U
o
i
ox
=
Y
fu)
&
10 qn B oy

)
o,
O@
=
>,
A
o
)
N
K
g
i
|
U
_>E
z
S
o
\l
my
o

n:ln 1—i :ln 1—i . .
o] )

n| 1-—"— &
ln(l—ij ln(lf ! j
N N
Frame size

Fig. 2. Flow chart for proposed algorithm based on
DFSA using estimation the number of tags.
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