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Abstract: The traditional Direction of Arrival ( DOA) eslimation algorithms require a large amount of
sampling data, which causes high computational complexity. To address this problem, based on the
compressive sensing theory, a beamspace based Regularized Multi-vector Focal Undetermined System Solver
(RMFOCUSS) DOA estimation algorithm is proposed, which uses the spatial sparsity characteristic of targets
of interest. The proposed algorithm maps the received compressed signals from the element-space to the
beamspace, which overcomes the flaw that the sparse reconstruction algorithm cannot be used under the
conditions of low SNR to some exient. Numerical simulations demonstrate that: 1) Compared with the
traditional Capon, MUSIC and [,-SVD algorithms, the proposed algorithm can effectively carry out DOA
estimation of the coherent signals with higher angle resolution and estimation accuracy;and 2) Compared
with the element- space based RMFOCUSS and [,-SVD algorithms, the proposed method has a lower

computational complexity.
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Fig.1 Spatial spectra estimation of noncoherent signals(10 dB)
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XW3 FEAASAELSF N 10°7 15°693F
HTES ., F%R A - 10 dB, 317 20 Y S5 RS
%. B3 N251RAH CAPON H ik MUSIC #3%.[,-SVD
%A BS-RMFOCUSS Bk a9y il fh it Xt M
B 3 ATLLE i, EIR(E MR L &4 T, {UF BS-RMFOCUSS
BIRREB I/ HPIME S, T CAPON Hik MUSIC &
%M 1,-SVD Bk RERH — R 15, Tk 5
MRS B3 RUTREEERGR LAFL TR
HEA B E T .

-20

-40
—607 | — ps-RMFOCUSS

2316 /dB

&

-100

10—

fﬁ% /("2(; ®
B3 -10 dB B IR S Mt
Fig.3 Spatial spectrum estimation of noncoherent signals (—10 dB)
KB4 FERDAAESHI 10°F0 15°693F
TS, [FH A 10 dB, AT 100 M A5 %
5. A4 A551K A CAPON B ik MUSIC & ¥ .[,-SVD
$AA BS-RMFOCUSS #ikAY DOA flit 3 iRIREME (S
B AR L LRk . B 4 FTLAE ), TR BRI
RN TR RIAZ W] /KT CAPON Hik,
MUSIC 370 1,-SVD Bk, HEEFRILAE R, &E
ERFTRIREMSIE R T RRE. B4R, K
FRLLEANGT , TiREER AR ARMGTTIEE.

——MUSIC
CAPON

e

4-SVD
—=—BS-RMFOCUSS

vk RRZE /()

0
-10-8 6 4-2 0 2 4 6 8 10

=%t /dB

E4 JEHET(ES DOA M RiREREFR LR R &
Fig.4 RMSE of noncoherent signals DOA estimation versus SNR

XWS FEFMDTAAESF N 10°F0 20° K46
TES.fF%R LA 10 dB, 31T 20 WML RFF R P L
%. BES5 A% 51k M CAPON & % MUSIC B ik.[-
SVD 5% BS-RMFOCUSS 5 3% #9 25 i A v th %t
. MBS ATLIE i, CAPON 5341 MUSIC B iA7E4H
FESER T, AP T E SETERA R
i, EPFFE L A 35 AR X B , T B R 38 3k A0 1, -SVD
BEAERBFARMETES. A TEEANE,
HTESHEET, REERL L SVD BERAAEEN
FEMERAFR. S RAFTREEERFSHTH
B0 R R ER B A TR B a9/ o
HrEEST

-60 40 -20 0 20 40 60

Jibesa /()
Es5 MTESHEEEET

Fig.5 Spatial spectral estimation of coherent signals
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