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Research on three-dimensional coverage for wireless heterogeneous sensor networks

Abstract: In order to enhance the 3D coverage capability of wireless heterogeneous sensor networks (WHSN), a
3D deployment method based on Improved Honey Badger optimization Algorithm (IHBA) is proposed. Firstly,
Combined with the adaptive fruit fly optimization algorithm, the random search ability of the algorithm is
enhanced, which is convenient for the algorithm to obtain the global optimal solution. Then, the strategy of
replacing the worst individual is introduced to avoid adapting to the low individual to occupy the population
position, improve algorithm convergence speed, while introducing new individuals to improve the population
diversity and avoid the individual prematurity of the algorithm. This algorithm is applied to the coverage
optimization of wireless heterogeneous sensor networks, and the network coverage is improved by 18.1%
compared with the standard Honey Badger algorithm.The simulation results show that the algorithm converges
faster, can effectively improve the network coverage capability of wireless heterogeneous sensors, and the node
distribution of the whole network is more uniform.

Key words: HWSN; honey badger optimization algorithm; adaptive fruit fly optimization algorithm; replace the
worst individual strategy
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Table 1 Experimental parameter Settings

Experimental parameter Value
Population size 20
Number of sensor nodes 30, 10
Node perception radius 3.5
Maximum iterations 500
Regional volume 20x20x20
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Table 2 Comparison of coverage probability optimization

results
Algorithm  Coverage/%  Effective coverage/%  Time/s
IHBA 83.0 77.0 52.1
HBA 64.9 60.2 49.4
PSO 67.9 62.9 46.6
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Table 1 Experimental parameter Settings

Experimental parameter Value
Population size 20
Number of sensor nodes 55, 45
Node perception radius 5. 8
Maximum iterations 500
Regional volume 50x50x50
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Table 2 Comparison of coverage probability optimization

results
Algorithm Coverage/% Effective coverage/% Time/s
IHBA 80.5 80.3 1 480.9
HBA 63.0 62.8 1422.5
PSO 63.9 63.7 1367.9
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