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Abstract The wireless sensor network (WSN) coverage of data sensing layer has great significance on the quality of sensing
services. In view of the problems of coverage redundancy,coverage void and premature convergence of particle swarm optimization
caused by the randomness of initial deployment of wireless sensor network,an adaptive virtual force particle swarm optimization
algorithm based on binomial perception coverage is proposed, which optimizes the effective coverage of the network. By adding
mobile nodes to the network, the algorithm performs the redeployment distribution of position scheduling, adjusts the inertia
weight by calculating the degree of population evolution and the degree of relative aggregation,and ueses the threshold of fitness
variance to judge whether the intergerence of virtual force strategy is needed in the current state. This paper focuses on the analy-
sis of the impact of the initial deployment category and mobile node proportion on the redeployment coverage performance,and
gives the corresponding implementation algorithm. Simulation results show that compared with ACPSO,DACPSO and DVPSO,
the improved PSO has 98. 33% coverage and high mobile efficiency,which fully proves the effectiveness of the algorithm.
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Table 1  Setting of WSN simulation parameters

Variable Value of parameters

L 50m* 50m
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Table 2 Effect of virtual force strategy corresponding to

different moments

Average moving

Moments_1 Coverage rate

distance

0.2 0.97 70.08
0.4 0.98 133.75
0.6 0.99 179.77
0.8 0.99 260.17
1 0.98 367.99
1.2 0.96 475.01
1.4 0.94 571.06
1.6 0.92 662.31
1.8 0.9 752.03
2 0.88 839. 84
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Table 3 Setting of AVFPSO algorithm parameters

Variable Parameter value
Num 30
CpCy 1;1
Wmin * Wmax 0.4;0.9
vlimit [—2,2]
xlimit [0.50]
Th 0.0035
gl.g2,g3 0.630.2;0.2
Th_dis 1.4 %7r
Maz_step(grid and sensor) 0.6;1.2
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