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Abstract

In order to reduce external interference, the position of the UAV can be adjusted by using a purely
azimuth passive positioning method. By establishing a positioning model of triangulation and us-
ing a recursive algorithm, the problem of pure azimuth passive positioning of UAV in the plane and
its application in formation flight are studied. Based on azimuth data and recursive algorithm, the
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position of the drone is deduced for position adjustment.
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Figure 1. The situation with FY00 and FYOL1 lines as the axis of symmetry
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Figure 2. Four scenarios of selecting 2 drones from 9 to transmit signals
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Figure 3. Schematic diagram of three circular fixed points
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Figure 4. Proof that three drones cannot determine their numbers
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Figure 6. Distribution of drones in Table 1 of the question
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Figure 7. Schematic diagram of drone position after the first round of adjustment
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Table 1. UAV information in the new position after the first position adjustment

#= 1L BE-RMUEFEEMUETHEANER

H—IK FAL(m, %)
FY03 (96.5637, 82.2923)
FYO04 (96.4517 , 121.1670)
FY05 (97.5684, 160.2456)
FY06 (99.4796, 199.9474)
FYQ7 (101.3410, 240.4446)
FY08 (102.2041, 281.5295)
FY09 (101.5856, 322.6678)

B IR, FRIRERT R FY00. FYOL ZAMATC AN ALt — 22 5 R ARAL B I 7= e /N TE AL
5 FY00. FYOL HL[FRHES, H#& 1A, FY06 M BMmZER/D, WRIEQ)TEE, nTLAEEELR 7 42
TINIALE, AFRN—ASEITANGBN, Fr T AN B A5 B 2 Fras;  BRAL & anl& 8 pir:

Table 2. UAV information in the new position after the second position adjustment

#2 BERUEBEFEEHNETHEANER

IR B (m, )
FYO02 (99.9997, 40.0002)
FYO03 (99.8812, 80.0811)
FY04 (99.7003, 120.0991)
FYO05 (99.5418, 160.0463)
FYO07 (99.5418, 239.8486)
FY08 (99.7002, 279.7957)
FY09 (99.8811, 319.8138)
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Figure 8. Schematic diagram of drone position after the second round of adjustment
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Table 3. UAV information in the new position after the third position adjustment

# 3 BZRNEFREHNETHEANER

F=IR A7 (m, )

FY03 (99.9997, 80.0002)
FY04 (99.9999, 120)

FY05 (100.0004, 160.0000)
FY06 (100.0008, 200.0001)
FY07 (100.0009, 240.0004)
FY08 (100.0008, 280.0005)
FY09 (100.0003, 320.0007)
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Figure 9. Schematic diagram of drone position after the third round of adjustment
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Table 4. Cone azimuth matrix

4. RS RRER

Ui 11 12 13 14 15 16 17 18 19 110 111 112 113 114 115
FY01 0 0 00 0 o0 o0 o0 0 o0 o0 0 e 0 ) 0

FYO02 0 © 60 180 120 90 180 150 120 101 © 161 139 120 106
FYO03 0 60 0 90 120 180 101 120 150 180 106 120 139 161 0

FYO04 0 0 30 © 60 60 180 120 90 79 180 150 120 101 90
FYO05 0 30 30 90 0 90 120 150 150 120 131 150 180 150 131
FYO06 0 30 0 60 60 0 79 90 120 180 90 101 120 150 180
FYQ7 0 0 19 0 30 41 0 30 60 60 180 120 90 79 74
FY08 0 11 19 41 19 49 100 0 79 79 131 161 139 109 98
FY09 0 19 10 49 19 41 79 79 © 101 98 109 139 160 130
FY10 0 19 0 41 30 0 60 60 60 0 74 79 90 120 180
FY11 0 0 14 0 19 30 0 30 41 46 © 60 60 60 60
FY12 0 5 14 16 14 33 46 14 44 55 106 o 74 74 74
FY13 0 11 11 30 0 30 60 30 30 60 90 90 0 90 90
FY14 0 14 5 33 14 16 55 44 14 46 74 74 74 o 106
FY15 0 14 0 30 19 0 46 41 30 0 60 60 60 60 0

3.4. BEF=fAEMFTANG SR FEEMRRER KRR St %

34.1. EHBRMERR

(1) EIE 1 @RI 2 A F 3 73 VAR, 33 VA R o — A il A3 AR R TN T
B TR B ()1 1) R e 4449 B — P BRAR 5 SR DA o [ R, 7 ) 1 (3)FH )t 2 v, S I P i T LART A AH
REMRAF RN 7 SRARILF W R 7% 1008 1 (3) 75 ZEAN Wt AT R 1) 8 2R T0 A ML HR 3 tH — A P 2 53] ) s 2
BNITE NS 53 7 AR AL T AR B 1T AWLIE AR S5 5 J B e T ANLEEAT O B % W) 2
R ER W HLIE AN S E e A R — AR, AT A BN R AN A E R

(2) VT EAR TR A AL, RN E M FEEE HE KRR RIEH, AreleEit i/l ge
FEREITURIBE, KIEFE T E IR R, BRI,

(3) AT inl R 2 L5 r) 8 1 AARACAE, 0T el 2 ANANAS 15 x 15 BUFERE, EIARXS 15 x 15 (R
BEATEAR AT, ARG 1 — o o ALK B 1R AT R

3.4.2. {RBKHMTE
(1) “FIEHm a7 S R EEN R ITTR B IR — N b %
(2) —orsms: SR 7> sng Bk Jo AT TSN TR T+ A 2GR

STk

[1] TWH, sk, HRIKE, 2% AEN=DEMBEIRENSEENKHNAD]. Bot5s 720t E, 2022, 59(2):
441-448.

[21 ZEoc, oM Sl SE i RGUagEsLi[)]. 2FI18H 45, 2022(4): 61-63.
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