HA3E S M
2021 4£ 10 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol.43 No.5
Oct. 2021

doi;10. 11887/j. ¢n. 202105016

http://journal. nudt. edu. cn

HSBMIMET AT AN EECMBRUEE

BRO7IE, AR
(b BeFHREANG Hut—FRI, Lk Fl 266555)

B NI AHUAE S A R FR ST A0 [ 5 (07 [, 4 T — R T 3 A5 1 3 g SR 1)
SE AT AL o LA R AL Fisher {5 BUREFEAT 51 5 0 i % L DA v DU, 76 b 2l 2548000 3 8 e/ sl P g
B SIS SPGB T S0 115 SEAR K0 16 R 57 A0 38 010 A A Ul £ 58 1) B0 S I S U 9 J 3
X222 BT (8 A1, T A5 5 s 00 R e/ 3l B e 0 S5 X 0000 A0 328 ) 2 W, 3 ok 9 2l o SRy A2 G
MU o (5 A SRR, B $ 07 12 REAS (5 J0 AL A7 A5l sl 7 0K A0 Jl ) A R M3 B 85 v e/ o e i
PR 26 PF T DRUEXT s 14 o 32 D 1 5 31, A ik bRl 25 AR BT (9 B2 T0 A LI i 7 O ) RELERAXE 13 A
SRRIR) - SIS T 135 5 I i 5 37 s M 5 78 R 7R 2 I Fisheer 5 SR

HESES TPI3  XEFRERE:A

XE4HS 1001 -2486(2021)05 - 137 -07

Trajectory optimization of single UAV for bearing-only

target localization in dynamic threats

CHEN Fangzheng, HAO Shaojie
(The 41st Research Institute of CETC, Qingdao 266555, China)

Abstract; In order to solve the problem of bearing-only target location for single unmanned aerial vehicle in the dynamic battlefield

environment, a new trajectory optimization algorithm based on dynamic window approach was proposed. The maximizing determinant of the Fisher

information matrix was set as the trajectory criterion. In the dynamic battlefield, which consisted of dynamic detection radar and fixed/moving

obstacles the criterion, based on the idea of dynamic window approach, was extended from the traditional single-step optimal principle to the

evaluation of multi-step predicted trajectory. At the same time, the effects of the detection radar and fixed/moving obstacles on the predicted

trajectory were also considered. The optimal heading of unmanned aerial vehicle was chosen by the moving horizon method. And the numerical

simulations show that the algorithm enables the unmanned aerial vehicle to ensure the high-precision bearing-only target localization under the

condition of effectively avoiding the radar threat and fixed/moving obstacles, which provides new ideas for solving the problem of single unmanned

aerial vehicle bearing-only target localization in a dynamic battlefield environment.

Keywords: dynamic window approach; bearings-only target localization; trajectory optimization; extended Kalman filter; Fisher information
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Fig. 1  Ilustration for bearing-only target localization
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Fig 2 Illustration for one-step optimal maneuver strategy
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