F146 52 M IR AR (P ) Vol. 14No. 2
202544 H Journal of Radars Apr. 2025

saiE) BT TETREFINBTEDOAM T 757

BeF? AEET RmstY g 10
Ok rafis A K F 0 T2 & LR%ME i 110136)
OEIFHERE AR EREAEE S ZHE i 110136)

R OO R AR TR IA T 2 B T U005 5 09 B ARE S XE CAER S TH I 8, 12008 7 —Fhi
(BT P8R 5 T2 2 P MR EOA TT R (DOA) M TH 7%, E5E, 3 R P B, M A B A
KAEFIIA B b5 S F SEE sl sm TP 5 E S s ket SIAZRE- P TIE SHAT M A5, e
AL TR B B 07 ZEAE R AL, A BRI SR s B, R RO I AR RIS AP 7 Z At i (SPICE)
SRR GUE S AT, 52 HE S IIDOA . (TR RN, 5 SHEEHE R T, %A U
XA S5 TS 5 R AMAR 58 HARE 5 AT WA EEIDOA R o 5 B 125 18] SR AN i A RS AR L
P FREAE BN B e B R B S m A TR BN 0 7

KR PORTT MR BREES BT TG Mmis AR 2 A T

RESHES: TNI1L.7 XEAFRIRES: A NEHS: 2095-283X(2025)02-0280-13
DOI: 10.12000/JR24175 CSTR: 32380.14.JR24175

SIMMER: BT, W, BRI, & sRAECT I TR TR P HRMEDOA T[], ik Rk (h3E30),
2025, 14(2): 280-292. doi: 10.12000/JR24175.
Reference format: LAN Xiaoyu, HU Jiyan, LIANG Mingshen, et al. Sparse DOA estimation method based on

Riemann averaging under strong intermittent jamming[J]. Journal of Radars, 2025, 14(2): 280-292. doi:
10.12000/JR24175.

Sparse DOA Estimation Method Based on Riemann Averaging under
Strong Intermittent Jamming

LAN Xiaoyu??® HU Jiyan*® LIANG Mingshen®® MA Shuang®?

®(College of Electronic Information Engineering, Shenyang Aerospace University, Shenyang 110136, China)
®(Liaoning Provincial Key Laboratory of Aerospace Information Perception and Intelligent Processing,

Shenyang 110136, China)

Abstract: Aiming to address the problem of increased radar jamming in complex electromagnetic environments
and the difficulty of accurately estimating the target signal close to a strong jamming signal, this paper
proposes a sparse Direction of Arrival (DOA) estimation method based on Riemann averaging under strong
intermittent jamming. First, under the extended coprime array data model, the Riemann averaging is

introduced to suppress the jamming signal by leveraging the property that the target signal is continuously
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active while the strong jamming signal is intermittently active. Then, the covariance matrix of the processed

data is vectorized to obtain virtual array reception data. Finally, the sparse iterative covariance-based

estimation method, which is used for estimating the DOA under strong intermittent interference, is employed in

the virtual domain to reconstruct the sparse signal and estimate the DOA of the target signal. The simulation

results show that the method can provide highly accurate DOA estimation for weak target signals whose angles

are closely adjacent to strong interference signals when the number of signal sources is unknown. Compared

with existing subspace algorithms and sparse reconstruction class algorithms, the proposed algorithm has higher

estimation accuracy and angular resolution at a smaller number of snapshots, as well as a lower signal-to-noise

ratio.
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