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Tiny Number of Collisions for RFID Anti-Collision Algorithm

Chen-Chung Liu*, Yin-Tsung, Chan
National Chin-Y1i University of Technology, Department of Electronic Engineering,
No. 35, Lane 215, Section 1, Taiping, Taichung 411, Taiwan, R.O.C.

E-mail: ccl@ncut.edu.tw, YinTsung.Chan@gmail.com

Abstract

Radio Frequency Identification (RFID) systems are widely used in
our current world. When multiple tags transmit data to a reader
simultaneously, these data can collide and create unsuccessful
identifications, hence anti-collision algorithms are needed in RFID systems
to reduce collisions (collision cycles) to improve the tag identification
speed. In this paper, we propose a one-time collision arbitration algorithm
(OTCAA) to reduce both the number of collisions and the time
consumption for tags’ identification in RFID. The proposed OTCCA is a
hybrid algorithm; it uses Manchester coding to detect the locations of
collided bits, uses divide and conquer strategy to find the structure of
colliding bits to generate 96-bit query strings as the 96-bit candidate query
strings (96BCQS), and uses query tree anti-collision scheme with 96BCQS
to identify tags. The performance analysis and the experimental results
show that our proposed OTCAA has three advantages: (1) the proposed
algorithm can reduce the number of collisions to only one, such that the
time complexity of tag identification is the simplest O(1), (2) the proposed
algorithm needs less memory owing to it only utilizing a register to store
identified IDs and the 96BCQS, (3) the number of bits transmitted by both
the reader and tags are evidently less than other algorithms (in one-tag
identification or all tags identification).

Keywords: RFID, collision, identification, Manchester, query.
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