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Abstract This paper proposed amulti-reader channel resources allocation algorithm based on Whittle index for the
problem that how to allocate the correspondence between tags and channel resources in the environment of Radio Fre-
quency Identification (RFID) system with multi-tag and multi-reader. The Restless Multi-Armed Bandit (RMAB) mo-
del is established and the Whittle index algorithm is adopted to solve the problem of RFID multi-reader channels alloca-
tion. According to the previous state of channels:idle or busy, the readers achieve one trust value for every channel
based on its idle probability and use the current trust value to calculate the Whittle index for each channel. The tags
choose the one with the largest index value as a possible sensing and accessing channel. Then, the trust value of the
channels is dynamically updated based on the successful or failing data transmission in each time slot. For the collisions
that may occur between tags during channel allocation, the method of reselecting and accessing based on the identified
feedback information after waiting for one time slot can solve it. The proposed algorithm is compared with the typical
DiCa algorithm and Gentle algorithm in the following two aspects. Firstly, the system throughput varies with the num-
ber of tags to be identified under the premise that the number of readers is fixed. Secondly, the system throughput varies
with the number of readers to be identified under the premise that the number of tags is fixed. The simulation results
show that the system throughput of the proposed algorithm is superior to DiCa algorithm and Gentle algorithm in both
cases. The throughput increases by an average of 150. 34 % and 23. 98% respectively on the premise of fixed number of
readers,205.01% and 43. 37 % respectively on the premise of fixed number of tags to be identified. Moreover, with the
increase of the number of readers and tags to be identified, the advantages of the proposed algorithm in terms of system

throughput are more obvious. Therefore,the proposed algorithm can be used to reasonably allocate the limited channel
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resources, thus effectively improving the recognition efficiency of the RFID multi-reader system.
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Fig. 1 Flowchart of RFID multi-reader channel resources allocation algorithm based on Whittle index
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