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Abstract

This paper proposes and analyzes a Tag Anti-collision algorithm in RFID system. We mathematically compare the
performance of the proposed algorithm with existing binary algorithms(binary search algorithm, slotted binary tree
algorithm using time slot, and bit-by-bit binary tree algorithm proposed by Auto-ID center). We also validated analytic
results using OPNET simulation. Based on analytic result, comparing the proposed Improved bit-by-bit binary tree
algorithm with bit-by-bit binary tree algorithm which is the best of existing algorithms, the performance of Improved
bit-by~bit binary tree algorithm is about 304% higher when the number of tags is 20, and 839% higher when the number
of tags is 200.
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Table 1. IDs of the used tags.
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Fig. 2. An example of Modified slotted binary tree
algorithm.

a8 2 Slotted 0|7 E2f 2n2|E

H3 ide’del7t £A131A = ul, Modified slotted ©]
A g 217EL temary feedbackS ©]-8-3ed idle
£25 AAZ22ZA collision 312 HAE F ¢ #H=
A g 5 qd® 28 22 ® 14 Q& 449 Bag
QA4 8t7] 913 Modified slotted old Ed] 4xgE9
Ay EAE Ve

a9 208 2 19049 idle %] A= ¥
B3571 18] 08 A& AT 5 vk Modified
slotted 0] Ez] ¢xz)FA nle Bi2g 23]
& B3 F(Iuser)e A )F 2o

1) k(1+p)—1—p"]
[1-p*—(1-p)f

Lyspr =1+ E(Z} (_
k=2

, n=>2

@)

oluf, pE Basic slotted ©|¥ Ed ¥¢3gF} Y
3}t
3. Bit—by—bit O[Z Ea| otz |_§[e}—[81

e FA A, \’4137} °"5]‘§ ,\l%‘: ‘JH _‘?_E—
JE9A4 ID 5 93 bitd 1‘3}1 a3 =¥
BE gase dng aFd d@ $7ez 0 Bt
< A4 collisiono] LA 312 oW e H

ZHE e bits dEed A% F ohd bitE 8%
A Bk 28 collisiono) HAEHE o=
18 7H 3§ oA dagFdd 9a shte 2§
Adstn oS bitE 8AsHA "t} dE £, ozt
SE "adA Do kA
bit AE 27k 2713 DE 3/ J9 ZE "Has
& g g g3 sgez kA bitE AEsHA
Het glazsEe w8 pdAA bit7h collisione] 2AE
A kAA bits B AFE T ohe bitd]
42 o7&t} a8y collisiono] WA H Bz

0 ==

A

] o
4]

NE

N



50 RFID M2B0lAM2 B

X(0) (0) X(0) 1)

[ 1stREQ H 2ndREQ {~»| 3dREQ || avREQ |+ 000t |
X(0) © m (0)

l 18t REQ }——[ deEQJ-»[ 3rd REQ H 4th REQ [—»l 0010 }
&)} [(V] (1) X(0}

BN

[ 18tREQ H 2ndREQH 31d REQ MREQH 1010 ]

1) ) 0l o

q i 15t REQ |—+| szeoH 3d REQ Hﬂmec ]»—»[ 1011 1
a8 3. bit-by-bit 0|7 Ez] &12]F9| o

Fig. 3. An example of bit-by-bit binary tree algorithm.
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Fig. 6. The number of iterations versus the number of

used tags in bit-by-bit binary tree algorithm and
the proposed algorithm.
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