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Abstract With the rapid development of radio frequency identification (RFID) technology.in a variety of special environments
(such as factories, warehouses, prisons,etc. ), the demand for optimal deployment of RFID reader antennas has attracted exten-
sive attention. In order to solve the problems in the deployment of RFID reader antenna,such as difficult deployment,many con-
straints and difficult to find the optimal solution and Pareto front,this paper proposes an optimized deployment method of RFID
reader antenna based on the improved multi-objective SALP swarm algorithm (MSSA). The multi-objective optimization deploy-
ment model of RFID reader antenna is constructed in advance,and the optimization target is set. The multi-objective tympana al-
gorithm is used to train the optimal deployment model of RFID reader antenna. The separation operator is introduced to optimize
the search ability,and the non dominated solutions satisfying the conditions are searched continuously through iteration,and the
Pareto solution set satisfying the conditions is constructed.which is the optimization result. The results show that the proposed
algorithm has faster convergence rate than the algorithms of BA-OM,PSO and MC-BFO without the prior knowledge, coverage
rate increases by 33%,28% and 20% respectively. Compared with the same type of hybrid firefly (HMOFA) algorithm for Pare-
to solution set,the load balancing is increased by 7. 14% ,the economic benefit is increased by 59. 74 % ,and the reader interfe-
rence is reduced by 34. 04 %.
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Table 1  Setting of optimized deployment parameter
Optimize deployment parameter settings value
Number of readers 10
Reader transmitting power/w 0.1~2.0
threshold value of reader-to-tag communication/dB —80
threshold value of tag-to-reader communication/dB —14
Number of tags 100
reader antenna gain/dB 6.7
tag antenna gain/dB 3.7
wavelength( frequency=915 MHz) /m 0.328

K2 FkBSHE

Table 2 Setting of algorithm parameters

Algorithm parameter settings value
Population size 100
Iterations 200
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Fig. 2 Distribution of Pareto sets when coverage f1=>90%
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Table 3 Optimal deployment of Pareto solution sets

S /2 /3 Sa

90 % 1.1430x 101 63.32 213.62
90 % 1.2140x10 1 83.41 210. 49
91% 1.1470X10 10 52.85 237. 31
91% 1.1360x 10 1 93. 14 261,12
92% 1.2840x10 ' 101.32 189. 35
92% 1.1620x10 10 75.64 225. 41
92% 1.8610x10 1" 68.42 221. 87
93% 1.4120x10 ' 133. 46 242.53
94% 1.1210x10 ' 50.38 231. 89
95% 1.0410x10 10 61.96 199. 74

R4 ORFIEEER R VRS | AR O 6 L
Table 4 Comparison of coverage,load balance,economic

and interference of each algorithm

Algorithm Coverage Load Balance Economic Interference
MSSA 0.95 0.104 0.062 0.031
HMOFA 0.94 0.112 0.154 0.047
MC-BFO 0.75 0.055 0.027 0.027
PSO 0.67 0.106 0.051 0.051
BA-OM 0.62 0.039 0.039 0.039
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Table 5 Comparison of time complexity of each algorithm

Algorithm Method time complexity
MSSA Pareto Dominance O(MN?2)
HMOFA
MC-BFO
PSO weight coefficient O(MN)
BA-OM
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