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Abstract

The utilization of Unmanned Aerial Vehicles (UAVs) is expanding in various industries such as logistics,
manufacturing, and transportation. However, to operate a large number of UAVs, it is imperative to first plan
a secure and efficient self-configuring communication network for UAVs. In this study, we proposed a
method for planning a secure and efficient UAV self-configuring communication network using Voronoi
diagrams in the following three steps: 1) generating Voronoi diagrams using obstacles, 2) selecting obstacles
to consider for path generation, and 3) planning the optimal path and outputting the path. The real-time
feasibility of using the proposed method for planning optimal communication paths for a realistic number of
UAVs was experimentally validated.
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Table 1 Comparison of calculation time of
#Obstacle

# VD (ms) | VF (ms) | SPG (ms) | YEN (ms)

100 2.6389 0.2227 0.7649 1.6893
200 5.3014 0.5058 4.0082 9.6745
300 8.4505 0.6478 12.98 22.6192
400 11.348 0.9718 | 14.3943 | 21.3532
500 134868 | 1.0812 | 27.5284 | 35.0595
1000 28.6983 | 24319 | 166.2073 | 160.5784

2000 56.9503 | 4.7682 | 263.2461 | 190.8752
3000 926034 | 8.5201 | 647.5396 | 329.3368
4000 | 1257669 | 12.162 | 1144.221 | 423.8769
5000 | 170.5522 | 18.1709 | 1240.146 | 399.9002
6000 | 192.1613 | 184173 | 1817.425 | 431.6716
7000 | 246.5073 | 31.6734 | 2174.271 | 468.0636
8000 | 264.3781 | 31.2576 | 3616.811 | 665.606
9000 | 307.7969 | 35.6664 | 3889.568 | 691.7187
10000 | 367.1572 | 46.9974 | 4426.221 | 829.327
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Table 2 Comparison of calculation time of
#Obstacle ( Random size )

# VD (ms) | VF (ms) |SPG (ms) | YEN (ms)
100 2.3056 0.2236 1.1142 2.7318
200 4.6231 0.4802 6.3804 | 10.4176
300 6.8434 0.6984 7.7924 | 10.1172
400 9.7011 0.8955 | 15.6667 | 19.808
500 11.774 1.2484 | 27.5919 | 26.5883
1000 245194 | 2.1946 | 66.6605 | 12.2328
2000 52.34 5.0782 | 352.3957 | 174.3392
3000 80.8663 | 7.1901 480.491 | 166.6503
4000 108.4364 | 10.958 |639.1703 | 160.9541
5000 137.462 | 145103 | 1129.02 | 260.0568
6000 179.3178 | 20.7242 | 3129.698 | 635.4852
7000 246.5073 | 31.6734 | 2174.271 | 468.0636
8000 264.3781 | 31.2576 | 3616.811 | 665.606
9000 307.7969 | 35.6664 | 3889.568 | 691.7187
10000 | 367.1572 | 46.9974 | 4426.221 | 829.327
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