55 39 45 6 4] o 5 A OB E O Vol.39No.6
2017 4£ 6 A Journal of Electronics & Information Technology Jun. 2017

SRR b S T B % R 15 S B FEIE DOA {3

BRAT TR BT FUAY
VEEMEFR KX 430019)
P(REAE 04969 3N i 200040)

B F: IRAIREMR AT RN KGEE S DOA MTHREEE, %308 2T WK RO A MERG B2 > 10 98

DOA vt 7510 1% J7 VL Je Rt ARk ) 75 22 JEBEREAT % s Al AL SR SE IR BB i, A5 8 15 5 e B e (5
SR F B PR 4 B o 5 A Wt 75 T ) B R TG, X W 7 ZEAG TR ZE AT T AR BE, 036 T8 5 T I T &
JE L T AL AN TR S I B B S ORI A% SR B S B0 DU 07 2 IR AR, HE S T RS TR S50, WS RIS 300
IR ARIE I AT T IR X o BARG T, ST AT e 30 A5 R, S G Aol 1 R H0A % e fg gt 75 R 1
o, BRAR T WA RICRT DOA A THIGEEM,  ZEARAEE LA AF N HAT S K DOA Al vhRE BERI 3 #3175 BL S SR B0
TEITE A

KHEIA: R fAG TR ARERE LA KOEE T PRRRC: S/ MaikAR

HPESES: TNILLT SCHRFRIRTS: A XEHS: 1009-5896(2017)06-1340-08
DOIL: 10.11999/JEIT160921

s g
DiNGENIE]

High Accuracy DOA Estimation Under Low SNR Condition

for Wideband Underdetermined Signals
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Abstract: In order to improve underdetermined wideband signals DOA estimation accuracy under low Signal to
Noise Ratio (SNR) condition, an off-grid sparse learning via iterative minimization algorithm is proposed. Firstly,
the novel algorithm vectorizes the covariance matrix in frequency domain to realize visual array extension, as a
result, underdetermined wideband signals are transformed into overdetermined signals. Then linear transform is
used to eliminate the noise contained virtual array elements, whitening process is utilized to the estimation error of
covariance matrix, as a result, the interference in signals is suppressed. Finally, a Bayesian structure containing the
joint sparsity parameter of different frequencies and off-grid parameter is built, the minimization sparse expressions
of joint sparsity parameter and off-grid parameter are deduced and corresponding parameters are learned
iteratively. Compared with other methods, the proposed method does not rely on any prior information, suppresses
the inference in virtual array elements more efficiently, reduces the effects of off-grid problem, and gets higher DOA
estimation accuracy and resolution under low SNR condition. Simulation experiments verify the validity of the
novel algorithm.
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