Fe2t 3 ke EsE i CASRBARRD) (Fh3E30) Vol. 62 No. 3
2023 4F 5 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI May 2023

DOI:10. 13471/j. cnki. acta. snus. 2022B022

T AR e N LSRR 5 1
A, PR, BEL

1. P L XRFMEMRFR, T F IR 518107
2. PEMEAA T AR AR RE, LT 100144

W OE: AR ANLEREA RIS E OIS, 32T AR I A X E k. e, BT R
=M SRR R AR Iy —Fh JC A MLIE] A AT AR ok, R R /R 2 I B R e
BN E . BERESE, AR TC ANLEE M MM RS wn, NI TC AN R U ) O P RE
B2 R TRANY RE I FTCAML, ITFRAT = To AN FER 3 53 A0 15 O A TC AL 74 BE 52, )5 B
S5 ZAHLEAHXT O AT o] A ATt A TE AN & SRS SE, IR U 5 i JE AL A K
LR AHCRSHREE W ERG EZOR, BE TIZJNE T ATt . BeAh, LR 32 96 AHLECE: L K 43 807 i 1%
T, AT R S TC ML RS TR B

KEEIR : CAMUERE; MIXEELL; RPHI; P RR/RE R

RESES: v24932  XHEIFRERRE: A XEHS: 2097-0137 (2023) 03-0125- 12

Relative positioning method for UAV clusters
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Abstract: We proposed a new method for the relative positioning problem in UAV clusters using carri-
er phase as the observation data, which includes three features. First, an antenna configuration with a
triangular geometric relationship is designed to build a relative observation model between UAVs. Sec-
ond, the extended Kalman filter algorithm is utilized to calculate the UAV position and velocity state
parameters. The UAV attitude angle and its angular rate parameters are further solved. Third, to study
the cooperative positioning performance of UAV clusters, one master UAV is extended to three master
UAVs, thus obtaining the effect of the number and layout of master UAVs on UAV positioning accura-
cy. The simulation results show that the inter-aircraft relative observation model can effectively esti-
mate the UAV position and velocity state parameters. The further solved UAV attitude angle and its an-
gular rate parameters can meet the accuracy requirements, which verifies the feasibility of the method.
In addition, with an increased number of master UAVs and a decentralized layout, the method can sig-
nificantly improve the accuracy of the UAV's state estimation.
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Fig. 2 Diagram of master aircraft observing follower aircraft
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(x,] [«] [cos (y)sin () + sin (y)sin () cos ()]

ys|=|¥|-b —sin(y)cos ()

Lz;] Lz | cos (7y)cos () = sin(y)sin(d)sin(¢) |
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| E(w,w]) = 0,5,
Ko Q R R 75 T 25 5, FR L N v S BRI
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Fig. 3 Position error curves
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Fig. 4 Velocity error curves
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(a) IMA-1FA (b) 3MA-1FA, L=10 m
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Fig. 5 Attitude angle error curves

(a) IMA-1FA (b) 3MA-1FA, L=10 m
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