56 1 S F oo Vol. 52 No.6
2024 46 H ACTA ELECTRONICA SINICA Jun. 2024

BRI - 22385 - JBE B JC PR A IR
BRIV R VAT ) A R7S

mo#HU R, E F L E K]
(1. H ] RS2 s S48 T AR B AR K2 il 5 B b AR 24, T RE A 450001 5
2. RN R CAE 32738 BN, T R KIS 45000153, mf LA BAFACAE 78090 #BA , VU] LA 610000)

OE: Ao A R IR A I E -2 - A R 32 Bl B bR 6 R B T — R T
ERE RS A A B, Bk T I R R 2R B R VR 2 R S ve hE S X B BB RGN . 1 4 B e v I B RA
B RKAER AR T ) L, 30 4 5 | A 4l B 725 8 7 ) A A S i 249 SRR A B/ — SR AR 1l L, 8% S (7 FH 2 1E 7 A st
AR B Ak SR 2 1E i MR T AL, 2R P9 s v o2 ) AR A A5 30 B B A B AR T . i T Ak I A e R e A
Fff Il 4 SR R A, AR SCHRR LA A0 4 JRy sl . 0 B4 SR I, 5 B0 R AH L, A SO 9 8 6 1R 25 48 30T 7
e N A e KR 22K (158 A0k BRI v T3 2

KR A MIMO B3k 1 B 5 BT 225 80003 s 2 1E e RA S,

HEEWB: EZERARPAIESE (No.62071490) ;T4 HARFFHAETE 5 4F 34 (No.212300410095)

FE4ZES: TN958.97 XEkFRIRED: A XEHS: 0372-2112(2024)06-2091-12
B F % 3R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20221276

Convex Solution for Target Localization in Passive MIMO Radar Using
Delay, Doppler and Angle Measurements

YANG Jing'"?, LIU Cheng-cheng"", HUANG Jie', LI Xia’
(1. School of Data and Target Engineering , PLA Strategic Support Force Information Engineering University ,
Zhengzhou ,Henan 450001, China;
2. Unit 32738 of PLA, Zhengzhou ,Henan 450001, China;
3. Unit 78090 of PLA, Chengdu, Sichuan 610000, China)

Abstract: A convex-optimum localization algorithm based on semidefinite relaxation is proposed for moving tar-
get localization from time delay, Doppler shift and angle of arrival measurements in distributed multiple-input multiple-
output radar. This algorithm alleviates the threshold effect that the positioning error deviates from the Cramer-Rao lower
bound (CRLB) when the measurement error is large. First, the localization problem is formulated as a maximum likeli-
hood estimation problem, which is reformulated as a weighted least squares problem with constraints by introducing
auxiliary variables and then a convex semidefinite programming (SDP) problem by performing semidefinite relaxation.
The SDP problem is solved efficiently by using the interior-point method to obtain the target position and velocity esti-
mates. Since the local optimal solution of the convex optimization problem is the global optimal solution, the proposed
algorithm has good global convergence. Simulation results demonstrate that the proposed algorithm approaches the
CRLB, and achieves higher localization accuracy and robustness than existing algorithms at relatively large measure-
ment noise levels.
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