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Improved Beluga Whale Optimization for RFID Network Planning
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1 School of Computer,Electronics and Information, Guangxi University, Nanning 530004 , China

2 Guangxi Key Laboratory of Multimedia Communications and Network Technology,Nanning 530004, China

Abstract With the development of radio frequency identification (RFID) technology, the demand for its application is getting
higher and higher,and the research in reader deployment is gradually deepening. In order to solve the RFID reader location plan-
ning problem in the defined area,a mathematical optimization model is established with the objectives of tag coverage,collision in-
terference between readers and load balancing in the delimited area,and an improved beluga whale optimization is proposed on the
basis of the beluga whale optimization. Firstly, to address the shortcomings of the standard beluga whale optimization, which is
easy to fall into the local optimum and lose the suboptimal solution,an update elite group mechanism is proposed. Secondly, to en-
hance the exploration capability of the algorithm,an opposition-based learning strategy is added,Finally, the algorithm is applied
to solve the RFID network planning problem. By placing different numbers of clusters and randomly distributed tags in a certain
environment , the improved beluga whale optimization is compared with the particle swarm algorithm,the gray wolf algorithm and
the standard beluga whale optimization and the results are derived. Simulation results show that the performance of the improved
beluga whale optimization improves on average 21. 1% over the particle swarm optimization,28. 5% over the grey wolf optimi-
zer,and 3. 3% over the beluga whale optimization in the same environment,indicating that the algorithm has better performance
than the other three algorithms in terms of search accuracy,then,the effectiveness and feasibility of the application are verified by
reader optimization deployment tests.

Keywords RFID,Reader deployment,Beluga whale optimization, Opposition-based learning, Network planning
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F 1 AEBENAN 50,80,100 MRETE 4 M T A2 B4R
Table 1 Results for cluster distribution of four algorithms with 50,80,100 tags
o ] 3% 2% R 4 -8 Ty -8 Ty & Ty & FH
¥ & ¥ & ENE OENE O AEF O HEE THE THE f# 3 3

50 0.699 0.571 1. 00 0.91 0.00 0.32 4.88x10 6 5.71X10 6
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