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Abstract: Aiming at the problem of low positioning accuracy of the traditional distance vector hop
(DV-HOP) positioning algorithm in wireless sensor networks(WSNs), a 3D-DV-HOP positioning
algorithm based on improved whale optimisation is proposed. The algorithm removes the isolated
nodes in WSNs and adds a correction factor to the calculation of the average hopping distance of the
anchor node to correct the average hopping distance; the Tent chaotic mapping initialisation popu-
lation as well as the optimal neighbourhood perturbation strategy is added to the whale
optimization algorithm(WOA) to enhence the global search of WOA in the WSNs, and the greedy
strategy is used to determine whether to keep the generated neighbourhood position; the improved
WOA is used to optimize 3D-DV- HOP positioning. Simulation results show that the average posi-
tioning error of the proposed algorithm is reduced by 29% without adding any additional hardware
devices.
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Fig. 1 Random distribution of nodes in 3D network
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Fig. 2 Effect of anchor nodes on the mean positioning error
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