5 46 L5 5 1] E N E E Vol. 46, No. 5
2025 4F 9 H Journal of Telemetry, Tracking and Command Sept. 2025

Website: ycyk.brit.com.cn

ETZEFEN _ R E S5 ME+T DOAFE

FRN, T B, #A4ZE
(At i+ AR5 T AE 5T 100076)

WE: MAETATHRMERE KB B3, BRI ZFEMNGLEAEATREHR: HHKINRZETAETS.,
M9 LR RS RAE AR, SSHETFRETRAEMETZF S, Ak, KRILRE T*?’F‘%’%)ﬁilﬂ%zm 432 5
MUSIC (Multiple Signal Classification, % 425 5 %) ka9 =4 5 &3 9 %5 4F 125 DOA (Direction of Arrival, #|i&
) Ak, §ERBELEI RS, ARBEMETIET T RO DOARE TR, Lhmz, ZH-FHEER
FRBGET TR LR, AXREMTRETINRG T ZEERTREA; 45 6354 F7) 8 3 W52 HA
EHFMEAKZTENTY RAMILIEZE, AmiRF-DOAE T 5%, AR, &&= 4= -FF % kA MUSIC i %,
FEZ R AWM Lt T2 5 DOAN G, SREAY: W -FRTEALIPHTATETO TR, L=%14634
M9 B AR 4038 4 [E ) A8 B R TUALAE TR L #4009 DOA MG T AL, BAIE T 7 ik a9 A 2tk

KB SE-FR; %A 4¥H 4%, MUSIC; DOA

FESES: TNIS3 MERPRERD: A XERS: 2095-1000(2025)05-0142-09

DOI: 10.12347/j.ycyk.20250218003 CSTR: 32406.14.ycyk.20250218003

SIAMEK: AN, TH, RLE A TEE-FEO LIS HE MAT DOA L E[I]. EnlEiz, 2025, 46(5):
142-150.

Coherence-Resolving 2D DOA Estimation Algorithm for Two-Dimensional

Composite Uniform Array Based on Spatial Smoothing

WANG Qinchuan, YU Yong, HU Jijun
(Beijing Research Institute of Telemetry, Beijing 100076, China)

Abstract: With the increasing application demands for radar jammers, traditional array designs and direction-finding algo-
rithms exhibit critical limitations: excessive information redundancy in uniform arrays, restricted estimation accuracy due to limited
physical aperture, and significant performance degradation when processing coherent signals. To address these issues, this paper pro-
poses a coherent signal Direction of Arrival (DOA) estimation method based on spatial smoothing preprocessing and the MUSIC al-
gorithm, integrated with a two-dimensional composite uniform arrays. The method aims to overcome traditional array design con-
straints and mitigate DOA performance deterioration caused by coherent signals. Specifically, the spatial smoothing technique lever-
ages the translational invariance property of uniform arrays to effectively solve the rank deficiency in covariance matrices induced
by coherent signals. The two-dimensional composite uniform array adopts a sparse array configuration to expand the effective aper-
ture under the same number of array elements, thereby enhancing DOA resolution. Experimental validation combines two-
dimensional spatial smoothing with the MUSIC algorithm for DOA estimation of coherent signals on the composite array. Results
demonstrate that the spatial smoothing method successfully suppresses coherent signal interference, while the composite array
achieves superior DOA estimation performance compared to traditional uniform arrays with identical element counts, validating the
effectiveness of the proposed methodology.
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Fig. 1 The overall process of the 2D composite uniform array

coherence-resolving DOA algorithm based on spatial

smoothing
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structure
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Fig.3 Example of subarray selection in the two-dimensional

spatial smoothing method
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