5 414555 3 1] e 7R 2l R Vol. 41 No. 3
202446 A Journal of East China Jiaotong University Jun., 2024

=z = _ _ _ 1
X E4RS:1005-0523(2024)03-0082-08 E ; E

EAEESMNEREMAENS HBEEMNT o

WL RS, R, X F

(ARSI AR B TR B, 1194 #5 5 330013)

HE (AW ALIEBAXFAEESE ML (HWSN) Z 4 F L4 H 60 B 69,32 8 T —F K T2t B AL % (IHBA) #9
REFHIERB MG Z R E Tk [Tk bk, 46 RBEAT X & ke AL R R 12 T HEF2 45 RK
fi R UG Bl N R 2 AR o 38 5,38 R AT AR A MK B B AP BRAL B 4R & LR MGk L, R BT SINBTANMAIR S AR BE S AR
R EAART R (GRS ZEELR TAREFIERBE ML EERA, AT B Ak, LM% E £ 5374 18.1%,
(R )GAZREN, ZHAERSGEE IR, TURARXRZAETUER RO ML R ZRN, EAMBGT E0H AL Fin
B4,

KPR R AT R B ML B F ok A B R F ok B R £ MR Rk

B 43S TP212.9; U495 XERFRARAD: A

A AR HRS,RFA, B, 5 A REFMIERERNEG ZHE IR A ARFFIR,2024,41(3):
82-89.

Research on Three-Dimensional Coverage for Wireless
Heterogeneous Sensor Networks

Huang Dechang, Cai Fanglong, Huang Zhaodi, Wu Zhang
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Abstract: [Objective] In order to enhance the 3D coverage capability of wireless heterogeneous sensor net-
works (HWSN), a 3D deployment method based on improved honey badger optimization algorithm (IHBA) is
proposed. [ Method ]Firstly, combined with the adaptive fruit fly optimization algorithm, the random search abili-
ty 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 the low adapting individual to occupy
the population position and improve algorithm convergence speed. In the meantime, new individuals are intro-
duced to improve the population diversity and avoid the individual prematurity of the algorithm. [ Result] This al-
gorithm is applied to the coverage optimization of HWSN, and the network coverage is improved by 18.1% com-
pared with the standard Honey Badger algorithm. [ Conclusion] 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: wireless heterogeneous sensor networks (HWSN); honey badger algorithm; adaptive fruit fly optimi-

zation algorithm; the worst individual strategy replacement
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Tab.1 Experimental parameter settings

Parameter Value
Population size 20

Number of sensor nodes 30,10
Node perception radius/m 3,5
Maximum iterations 500

Regional volume/m’ 20x20x20
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Tab.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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Tab.3 Experimental parameter settings

Parameter Value
Population size 20

Number of sensor nodes 55,45
Node perception radius/m 5.8
Maximum iterations 500

Regional volume/m’ 50x50%50
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Tab.4 Comparison of coverage probability optimization results

Algorithm Coverage/% Effective coverage/% Time/s
THBA 80.5 80.3 1480.9
HBA 63.0 62.8 14225
PSO 63.9 63.7 13679
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