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Abstract  For low cost Aloha protocols, there exists a hunger phenomenon that the reader
cannot identify tags within limited times. This phenomenon will cause a serious problem that the
reader misses tags in mobile RFID system. It is an effective solution to this problem to improve
the identification efficiency of the Aloha protocols. Therefore, this paper proposes an efficient
anti-collision protocol based on the reservation of slots allocation considering the capture effect of
the RFID wireless communication system. In this protocol based on the capture effect, each
identification round is divided into two steps including the reservation and the identification. As
results of the reservation, it avoids collision frame slots by using the detection mechanism when
reservation collisions occur and empty frame slots by using the reservations of frame slots before
readers allocate the frame slots. Furthermore, the optimal bit number of reservation random code
and the optimal number of reservation slot are given to achieve the optimal efficiency. In addition,

the tag estimation method suitable for the protocol is also proposed considering the capture effect.
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Performance estimations show that the average efficiency of the protocol is about 92. 6% and it

significantly outperforms the existing anti-collision protocols in terms of identification speed,

communication complexity and anti-interference. Therefore, the protocol is fitter for the mobile

RFID systems than the existing protocols. The RFID prototype system adopting the proposed

protocol was developed, and the results of the physics experiments based on the prototype system

show that the protocol is effective.
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