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Abstract: A node optimal deployment strategy based on the combination of Voronoi diagram
(VD) and moth flame optimization (MFQ) algorithm is proposed to solve the problems of high
energy consumption, high cost and node disconnection existing in the traditional random
deployment of large-scale intelligent agricultural sensor network communication nodes in 3D space
under the background of 5G. Firstly, a hierarchical communication scheme is designed based on
the high bandwidth of 5G communication. Then, an optimal deployment model of hierarchical
nodes, a communication energy consumption model and a full connectivity model of sensor
information transmission network are established. Secondly, a guided search algorithm (VIMFO)
based on 3D VD is designed to overcome the defects of MFO in the randomness of population
generation and search undirectivity. Finally, the deployment location of communication nodes in
sensor networks is obtained by optimizing the relevant models. Simulation results and a
comparison with the classical MFO algorithm show that the proposed algorithm improves the

optimization speed by 37.89%, and reduces the energy consumption of sensor communication

WA HEA: 2020-04-03,  FEFHFE A XNRAQ95—) B M EA;GWHECGEEESZ . B WML @&, XE&mH:. LUK
48 I RE BRI R B35 B (201701D221124) 5 111 7548 & S0F & iR % B35 B (201903D221025)
[0 £ BRI T] . 2020-07-07 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20200706, 0839. 002. html



46 [ . ]

Ko

1 554 &

R

network by 6.9%, and that the lifetime of communication network nodes is improved on the

premise of ensuring the full connectivity of farmland sensor communication network nodes.

Keywords: intelligent agriculture; communication node; sensor network; node deployment;

moth flame optimization; Voronoi diagram
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