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Abstract: In order to optimize the deployment of wireless sensor networks, we proposed a new 3D
deployment optimization method of wireless sensor networks. On the basis of enhanced gray wolf
optimization algorithm, an adaptive weight method was introduced in the outer position update
strategy to balance the search between the development and exploration of the enhanced gray wolf
optimization algorithm. Simulation experiments were carried out on the saddle-shaped curved slope,
and the experimental results show that under 50 nodes, the proposed method can achieve the highest
coverage rate of 97.58%, and the average coverage rate can reach 96.74% while ensuring
connectivity, which is an increase of 1.64%—3.87% compared with other algorithms. It can
effectively improve the coverage of wireless sensor networks and enhance the service quality of
wireless sensor networks.
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Table 1 Comparison results of connectivity and average coverage of different algorithms

%%ﬁ:@% Bk R A %ﬁﬂt@% Bk SERTES T
B LEE 0 o EEE I8

30 WTGWO  0.85 78. 81 40 GA 0.9 86. 24

GWO 0.8 78.24 PSO 0.95 88.67

GA 0.55 77.73 50 WTGWO 1 96. 74

PSO 0.6 77.70 GWO 1 95. 10

40 WTGWO 1 90.78 GA 1 92. 87

GWO 1 89. 20 PSO 1 93.17

R 1AL, 7830 MW AT . MEBIEEABREIEESE; £ 40 MW AT HAE WIGWO fil GWO
B RE R VEE , FERIEEE BT, WIGWO Bk B REIF; fE50 N HAT, Iig e s#he



416 O R R GE RO %62 %

TEETE , (H WTGWO Bk B 1 e w5, N7 SRAIE TC 2 A2 S 2 I 46 1 Tl A 1 00T, AR SOk ]
IR R A R, AT AR . A SOk el T o2 A% S I 2% 1) = 40

gr B RTA . S OUAe I s PR AL Tk 19 U RE T AR SCHE LA [ 07 B SR St P S AT A A
FI7E. HIE NACEE T vk n] AR A 3 AU B 0 I R RO A R /0N T A o Bk 0 e SR 1 K e
Ji, BE R R A R BE Sy, M RT LA BRI AL R TT A 5 MR Z R R I TR AR
i 45 0 = i B, SRR A B O i TR Ll b AT T O AL R A I 2 = A ER A Ay S R
S L R W] L AR SO AT LATE A [R5 5 (9 0 R PRAIE 19 2% 1) 7 T R L [R] I 3k B e KT A R AT 7E
PRAUE TG 2k A% TS 00 265 112 55 o o5k ) Sl -, 30K ) 38 AP DI 2 A JRAAe 1) 2% 30 28 JC A 1 H 9.

2 % x #

[1] YUJT, YUZ, DING M L, et al. Research on the Tenacity Survivability of Wireless Sensor Networks [J].
Journal of Ambient Intelligence and Humanized Computing, 2020, 11(9): 3535-3544.

[2] LIM, JIANG F, PEI C. Review on Positioning Technology of Wireless Sensor Networks [J]. Wireless Personal
Communications, 2020, 115(3): 2023-2046.

[3] CHEN X, WU T. Region Segmentation Model for Wireless Sensor Networks Considering Optimal Energy
Conservation Constraints [J]. Journal of Networks Software Tools and Applications, 2019, 22. S7507-S7514.

[4] CIS, TOMASINI G, BACCI M L, et al. Solar Wireless Sensor Nodes for Condition Monitoring of Freight
Trains [J]. IEEE Transactions on Intelligent Transportation Systems. 2022, 23(5): 3995-4007.

[ 5] ZRELLI A, EZZEDINE T. A New Approach of WSN Deployment, K-Coverage and Connectivity in Border Area
[J]. Wireless Personal Communications, 2021, 121(4): 3365-3381.

[6] HAOX H, YUEN K V, KUOK S C. Energy-Aware Versatile Wireless Sensor Network Configuration for
Structural Health Monitoring [JJ. Structural Control & Health Monitoring, 2022, 29(11): 17-1-17-21.

[7] CAOB, ZHAO J W, LU Z H. et al. 3D Terrain Multiobjective Deployment Optimization of Heterogeneous
Directional Sensor Networks in Security Monitoring [J]. IEEE Transactions on Big Data, 2019, 5(4);: 495-505.

[8] BHAT S]], SANTHOSH K V. Localization of Isotropic and Anisotropic Wireless Sensor Networks in 2D and 3D
Fields [J]. Telecommunication Systems, 2022, 79(2): 309-321.

[ 9] BHARANIDHARAN N, RAJAGURU H. Performance Enhancement of Swarm Intelligence Techniques in
Dementia Classification Using Dragonfly-Based Hybrid Algorithms [J]. International Journal of Imaging Systems
and Technology, 2020, 30(1): 57-74.

[10] DU Y Z. Method for the Optimal Sensor Deployment of WSNs in 3D Terrain Based on the DPSOVF Algorithm
[J]. IEEE Access, 2020, 8: 140806-140821.

[11] TANG Y F, HUANG D C, LIR, et al. A Non-dominated Sorting Genetic Algorithm Based on Voronoi Diagram
for Deployment of Wireless Sensor Networks on 3D Terrains [J]. Electronics, 2022, 11(19): 1-23.

[12] LIQY, LIU N Z. Nodes Deployment Algorithm Based on Data Fusion and Evidence Theory in Wireless Sensor
Networks [J]. Wireless Personal Communications, 2021, 116(2): 1481-1492.

[13] WANG Z D, XIE H M. Wireless Sensor Network Deployment of 3D Surface Based on Enhanced Grey Wolf
Optimizer [J]. IEEE Access, 2020, 8: 57229-57251.

[14] XUJ, LIUY Z, MENG Y Y. Analysis and Simulation of Reliability of Wireless Sensor Network Based on Node
Optimization Deployment Model [ ]J]. Journal of Networks Software Tools and Applications, 2019,
22 S7585-S7591.

[15] GAO ZJ. LIUZY. WANG L C. An Image Encryption Algorithm Based on the Improved Sine-Tent Map []J].
Discrete Dynamics in Nature and Society, 2021, 2021. 9187619-1-9187619-16.

[16] TONG R N, LIP, LANG X, et al. A Novel Adaptive Weighted Kernel Extreme Learning Machine Algorithm and
Its Application in Wind Turbine Blade Icing Fault Detection [J]. Measurement, 2021, 185: 110009-1-110009-20.

(SR # 5



