4% 3 finas TRt R Vol. 14 No. 3
2023 4E 6 A ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Jun. 2023

XEHS :1674-8190(2023)03-069-08

7o A AL B B 5 U A 3T

AR AR 45, B8, & L
(VL HLAL T AT GEHF — 6, I 712099)

O LGP A SR T e IO ASE A TE vk X 2 4% 0 T N AL B AT A R O T A A e A
MUHL BT (14 F0000 F 50 38 8 % AN D AL AR i G o S T A L RS b TOUI I A ML e T L 2
— i TAT i) B AR A LR I T i o AEARAR M RE B S T 5 SR T AT MR S Y T B 1 2R 25 (DBSCAN) 77 i 4
FLAEAT B ST H e T v 25 AN TE ML 2 500 5 4R 5 3 F 40 T8 S50, KT T8 WL 908 2 T SR 30 30 2 A A T
o J SR R O A Y0 U AT FRT SR TUI L 5 TR I 2 (LSTM) W 4% 5 i fF A7 &2 42 Bl i i . 45 SR 2 B
AR SCAR 0 T8 AL 3 B B0 T 5 ik v T 5% 2 378 /N T AR AR R e U Ok 0 T 54 2% , L TR0 B ] T
AR T LSTM R 45 J7 2 T0I0 (10 BF i), 77 L2 458 Ay o6 Ayt 0 300 e 70 v AN i) SR 70 G WL I, RE % R J2 T A HIL e T
ki fRERES Y,

KR O MR Bk f0 ;B R 2RI LSTM M 4%

RESES: V279; V249; TP183 XERARIRAD: A

DOI: 10. 16615/]. cnki. 1674-8190. 2023. 03. 07

Research on trajectory prediction of UAV drone swarm
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Abstract: The trajectory prediction model of traditional weapon control algorithm cannot effectively predict the
complex trajectory of drones. Besides, the single UAV is usually considered in current research on complex trajec-
tory prediction, which has huge amount of calculation. To predict the trajectory of UAV drone swarm quickly and
accurately, a method of trajectory prediction for UAVs is proposed. After obtaining the trajectory of drone swarm,
the clustering is conducted firstly based on DBSCAN (density—based spatial clustering of applications with noise)
method to judge the category of each UAV in drone swarm. Then the trajectory complexity of UAV is judged
based on fractal algorithm. Finally, Kalman filter is used for simple trajectory prediction, and the long short-term
memory (LSTM) network method is used for complex trajectory prediction. The results show that the prediction
error of the proposed trajectory prediction method for UAVs is less than that of Kalman filter, and the prediction
time is less than that of LSTM network method, which can predict the trajectory of different swarm UAVs in
drone, and provide scientific basis for anti-UAV swarm calculation.
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Fig.1 Structure of UAV swarm
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Fig.2 Trajectory prediction method
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Fig. 3 Grid counting algorithm
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Fig.5 Drone clustering
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