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Abstract

Aiming at the problem of azimuth-only passive positioning of Unmanned Aerial Vehicle (UAV)
formation flight, the cross-location method is used to locate the position of each UAV of different
formation types through the angle between the signals transmitted by different UAVs and the re-
ceived signals, and adjust it to the correct position. According to the azimuth-only passive posi-
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tioning model, first determine the shape of the overall flight, and then renumber, and then use a
side to create a new triangle, and let the nearby points move to the target position to complete the
adjustment, and so on, all UAVs can be adjusted to the target position.
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Figure 1. Schematic diagram of circular UAV formation
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Figure 2. Schematic diagram of the direction information received by the UAV
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Table 1. 6 groups of UAVs sending and receiving signals
= L6 R RIESHEANSTE

4 NPT 1 TIN5 2 TIN5 3
1 FY00 k FYO01

2 FY00 k M2

3 FY00 k M3

4 FYO01 k M2

5 FYO01 k M3

6 M2 k M3
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Figure 3. 6 sets of circumscribed circles
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Figure 4. FY00, FYO1, FYO02 the triangle formed
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Table 2. UAV initial position
=2 TANARAE

TNWGi 5 W ABFT (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 5. Initial position chart
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Figure 6. The overall position chart after the second move
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Figure 7. The overall position chart after the third step of movement
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Figure 8. The overall position chart after the fourth step of movement
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Table 3. Circular UAV formation adjustment scheme
= 3. AR ANRNEES R

AL BT 17 (E) L 2zilice
FYO01 0 0
FY02 35.112259 2.007449
FYO03 261.959354 12.006267
FY04 294.763595 5.019951
FYO05 166.826503 2.014575
FY06 19.626503 12.000227
FY07 61.469728 5.001567
FYO08 271.729728 2.021453
FY09 142.611804 12.01114

2.2. $ERRBABY TR E AL o) 2

SEBR AT, T ANUERE AT DL HoAh gm BA BN, 5 A6 T2 G BA A T2 (L 28 b AH AR 15 22 6 A AL a] R
), w9 Fiw.

DOI: 10.12677/aam.2023.127335 3372 IR Esid


https://doi.org/10.12677/aam.2023.127335

PURTY L

Figure 9. Schematic diagram of conical UAV formation
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Figure 10. Schematic diagram of the angle after receiving the
signals transmitted by the three vertices
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Figure 11. Geometric relationship diagrams of the original and tar-
get positions of FY01, FY02, and FY03 after numbering
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Figure 12. Diagram of constructing an equilateral triangle simultaneously from
two known sides
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Table 4. Assumed original coordinates 15

4. BRIZHIRALHR 15

AN HEA bR hALFR
FYO01 81.1 32
FY02 0 50
FYO03 0 -50
FY04 —90.8 95.8
FYO05 —86.9 4.9
FY06 —81.9 -111.1
FYO07 —166.6 157.7
FY08 —178 442
FYO09 -170.9 —45.7
FY10 —178.5 —154
FY11 —271 192.5
FY12 —269 91
FY13 —266.7 —4.6
FY14 —264.4 —96.8
FY15 —270 -207.9

FFM AR AT HEE, [RGRWE s Prox, RPR3hT7 R FY01 5 FY05 kil i £ 714 .
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Table 5. Conical formation adjustment scheme

=5 HERHEINARSR

AL BETTH() o
FYO1 329.819876 6.365371
FY02 0 0
FY03 0 0
FY04 45.017333 5.937901
FYO05 273.473937 4.90902
FY06 112.960056 12.055036
FY07 229.376918 10.144806
FYO08 50.419113 7.525374
FY09 241.805786 4.878873
FY10 37.068901 6.635975
FY11 33.825993 13.472912
FY12 44.394137 12.864674
FY13 33.719298 8.286428
FY14 325.130961 5.597316
FY15 37.778867 12.895526
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Figure 13. The adjusted image
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