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A Collision arbitration protocol based on specific selection function)

Chinese Journal of Electronics
Vol.26, Nod, July 2017

A Collision Arbitration Protocol Based on
Specific Selection Function®

SU Jian'4, REN Yugin

(1. Nanging University of Informalion Scrence

. YANG Ying®, HAN Yu? and WEN Guangjun?

echnology, Nanging 210044, China)

(2. Nanging University of Science and Technology, Nanjing 210094, China)
(3. Chengdu University of Technology, Chengdu G10059, China)
(4. Umwersity of Blecironic Science and Technology of Chine, Chengdu 611731, China)

Abstract — Fast and effective identifications of a large
number of items are required in many Radio-frequency
identification (RFID) applications. Simultaneous responses
from multiple tags are corrupled by collisions and thus re-
sult in low identification efficiency. To address the prob-
lem of low identification efficiency, many existing tag anti-
collision algorithms try to schedule the identification pro-
cess Lo avoid eollisions. A novel anti-collision scheme based
on specific selection function is presented., in which tags
pick a slot according to a selection function instead of be-
ing randomly assigned to slots within a frame. If collision
oecurs, the reader sends the eustom command SETBM ae-
cording to the collision information. When probed by the
SETBM, the tags apply the selection function to its partial
1D} and send the mapped result to the reader. According to
the mapped resull, the reader assigns the time slot to the
tags. All tags collided in the same slot will be identified by
the tree traversal scheme. Compared to the most of exist-
ing anti-collision algorithms, simulation results show that

into two categories: ALOHA-based®? and tree-based
algorithms!® 5],

Dynamic framed slotted ALOHA (DFSA), which
belongs to ALOHA-based algorithm, has been widely
adopted by some RFID standards such as IS0 14443 and
EPC C1 Gen?2 to deal with the collision problem' . In the
DFSA, the channel is bounded by multiple frames. Each
tag is allowed to pick a random slot within the frame and
transmit its ID/7, In case of a collision, the tag repeats
the random slot picking procedure in the next frame. The
DFSA is an intuitive solution, but it does not appear to
be scalable. The efficiency of the protocol is highly af-
fected by the number of unidentified tags. Compared to
ALOHA-based algorithm, the tree-based algorithm is tag
gquantity insensitive because the system efficiency is kept
Thie
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Idle Slots Elimination Based Anti-collision Algorithm for UHF RFID

SU Jian'? ,XIE Liang-bo™ , YANG Ying' ,WEN Guang-jun® ,MENG Qing-wei'
{1 School of Computer and Sofiware, Nanjieg University of Tnformetion Science and Technology , Nonging , Jiongsu 210044, Chiinog
2, Behool of Comnumications and nformoenon Engineering  University of Electeonse Sciencs wnd Technology of Chinge Chengdue Stehueen 0117310 Chino
3. School of Management Science , Chengdu University of Technology , Chengdi, Sichuen 610059, Chine ;

4. Iformarion and Navigation College Air Force Engineering Undversity, Xoin, Shaeect TIO0TT, Chine )

Abstract, Tag collision avoidance is a eritical issue in RFID system. Tn order to further improve the performance of RFID
system and reduce the computation complexity,an efficient idle slots elimination anti-collision algorithm based on binary splitting
(ISE-BS) is proposed. In ISE-BS ,one bit control flag signal is introduced to ransmit before data exchange , where tag collision
can be informed by control signal and the unnecessary data exchange between a reader and tags can be further avoided. Since the
idle slots during BS algorithm are eliminated by ISE-BS  coordination transmission time of identification process is saved. Simula-
tien results show that the proposed 1SE-BS algorithm achieves throughpur of 0, 4065 and time efficiency of 0. 3247 ,outperforms the
existing anti-collision algorithms. Te the view of implement , we compare the floating point operations{ FLOP} cost of various al-
gorithms, The results show that the proposed algorithm significantly reduces the systemsS complexity.

Key words: radio frequency identification ; anti-collision; throughputy time efficiency




