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Abstract With the rapid development of Internet of things technology,radio frequency identification(RFID) system,with its ad-
vantages of non-contact and rapid identification,has become the first choice to solve the problem of Internet of things. RFID net-
work planning should consider multiple objectives, which has been proved to be a multi-objective optimization problem. In this pa-
persan improved grey wolfl optimizer is proposed, which uses Gauss mutation operator and inertia constant strategy to realize
RFID network planning. Through the establishment of the optimization model, on the basis of satisfying the four objectives of
100% coverage of tags,deploying fewer readers,avoiding signal interference and consuming less power,this paper makes a com-
parative analysis with particle swarm optimization(PSO) , genetic algorithm(GA) and monarch butterfly algorithm(MMBO). The
experimental results show that grey wolf algorithm performs better in RFID network planning. In the same experimental environ-
ment,compared with other algorithms, the fitness value of IGWO is 20. 2% higher than GA,13. 5% higher than PSO,9. 66 %
higher than MMBO,and the number of tags covered is more,so the optimization scheme can be found more effectively.

Keywords RFID, Network planning,Grey wolf algorithm, Inertia constant, Gauss mutation
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Fig. 1 Flowchart of IGWO algorithm
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Table 1 Parameter settings of IGWO algorithm
Parameter Settings Value
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Fig. 2 Experimental results of 99 random tags by GA
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Fig. 3 Experimental results of 99 random tags by PSO
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Fig. 4 Experimental results of 99 random tags by MMBO
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Table 2 Result comparison of of four algorithms with 99

random tags

Algorithm  fitness coverage balance inter ference
GA 0.614 0.768 3.749% 107 0. 649
PSO 0. 650 0.727 3.339%10 7 0.827

MMBO  0.673 0.838 1.256 %10 ° 0.768
1IGWO 0.738 0.879 1.296x10 7 1.0
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Fig. 6 Test results of 30 random labels
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Table 3
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Fig. 7 Test results of 50 random labels
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Fig. 8 Test results of 80 random labels
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Result comparison of IGWO algorithm with different

tag numbers

tags Sfitness coverage balance inter ference

30 0.8 0.8 4.630X10 ° 1.0

50 0.758 0.92 3.100x 107 0.96

80 0.75 0.9 5.062x10 1.0

99 0.738 0. 879 1.296x 10 ° 1.0
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