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Abstract

In order to intuitively represent the relative position of each UAV in the circular formation UAV
cluster, and to facilitate the solution of subsequent problems. We analyze the geometric rela-
tionship between drones, the ring on the ring is divided into four categories, and establish a pure
orientation passive positioning model, with three transmit signal drones connection between the
string, direction Angle to determine three circles, the three circles in the intersection distance to
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test the shortest ideal position, is the actual position of the UAV. Then, in order to clarify the gap
between the ideal and actual position of UAV, we establish the deviation index to realize the de-
scription of UAV formation positioning error. And in each adjustment, we choose the UAV with
less deviation as the transmit signal UAV. Finally, we used the improved iterative method based
on the genetic algorithm. After 14 adjustments, we found that the average deviation value of the
UAV overall changed very gently, so we thought that a better adjustment scheme had been achieved
at this time.
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Figure 1. Schematic diagram of a formation of circular UAV
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Table 1. Polar table of the initial moment of the drone
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TNV RS HBARDR(m, )
0 (0,0)
1 (100, 0)
2 (98, 40.10)
3 (112,80.21)
4 (105, 119.75)
5 (98, 159.86)
6 (112, 199.96)
7 (105, 240.07)
8 (98,280.17)
9 (112, 320.28)
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Figure 2. Launch signal UAV possible location relationship
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Figure 3. The possible positional relationship between transmitting signal UAV and receiving signal UAV
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Figure 4. Angle and distance relationship between transmitting signal drones without deviation
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Figure 5. Geometric features when the positions of the transmit signal UAV and the receiving signal UAV are sandwiched
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Figure 6. Geometric features when the positions of the transmit signal UAV and the receiving signal UAV are adjacent
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Figure 7. Initial UAV deviation range
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Figure 8. Further optimized UAV deviation range
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Figure 9. Possible circular schematic
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Figure 10. Possible circle intersection situation
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Figure 11. The circle was determined with OA as the string and the corresponding circular angle
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Figure 12. Schematic diagram of the UAV orientation information
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Figure 13. Flow chart of the genetic algorithm
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Figure 14. Flow chart of iterative optimization algorithm based on genetic algorithm
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Table 2. Standard test system result data
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1 1. 2 8 1. 7
2 1. 3 9 1. 4
3 1. 4 10 1. 2
4 1. 6 11 1. 9
5 1. 4 12 1. 6
6 1. 5 13 1. 3
7 1. 6 14 1. 8
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Figure 15. Line plot of change of deviation mean
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Table 3. The drone’s final adjustment position table
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TGS RAEFR(m, °) TGRS ARAEFR(m, °)
0 (0, 0) 5 (99.97, 159.98)
1 (100, 0) 6 (99.87, 199.99)
2 (100.02, 39.99) 7 (100.02, 239.98)
3 (99.81, 79.90) 8 (100.01, 279.97)
4 (99.97, 119.97) 9 (99.87, 319.89)
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