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Introduction
Motivation

Main Goal

The resolution of two or more closely spaced sources with

high precision from very few snapshots and the mutual

coupling effect between the antenna elements are two

significant issues involved in the DOA estimation method.

Tackling the super-resolution and the unknown mutual

coupling problems simultaneously in fewer snapshots and

lower SNR condition.

System Model

Implement
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Fig. 1 Uniform linear array

Consider a ULA shown in Fig. 1,

the received model for multiple

measurement vectors (MMVs)

under T subsequent observation is

where
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X FX = FCAS + FN = CAS + FN

= AS FN

By analyzing the structure of mutual coupling matrix C in

equation (2), we note that the center part of C is cyclic.

Thus we construct a selection matrix F = [0[M-2(P-1)]×(P-1)IM-

2(P-1)0[M-2(P-1)]×(P-1)] such that
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Then the set of atoms is

The noise-free measurement matrix of  isX
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The corresponding semidefinite programming (SDP) for-

lation of (11) is
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where ,T TW T(u) is a Hermitian Toeplitz matrix with
( ).  M 2 P 1

u According to the Caratheodory theorem, T(u)

is decomposed as
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After obtaining the optimal solution T(u), the standard ESPRIT 

method is utilized to estimate the DOAs.

Based on (5) and (12), the final SDP problem for MMVs

model is

Simulation

Algorithm

Step1:  A new clean steering vector is obtained based 

on  the banded symmetric Toeplitz structure

of MCM;

Step2: Atomic norms associated with the array stru-

cture are generated, which achieves super-res-

olution estimation problem by directly worki-

ng on the continuous parameter domain;

Step3:  A semidefinite programming (SDP) method

is derived to solve this atomic norm minimi-

zation problem;

Step4:  The standard ESPRIT method is applied to 

T(u) to estimate the DOAs.

Summary
Algorithm

Fig. 2 The RMSEs of SMV and MMVs.

Fig. 3 The RMSEs versus snapshots.

Fig. 4 The RMSEs versus SNR.

Results

1) An gridless DOA estimation method simultaneously

considering about the super-resolution problem and

the mutual coupling effect is proposed;

2) The proposed method achieves the super-resolution

and demonstrates a superior performance over

existing methods in the case of low SNR and fewer

snapshots.

Future Study
In the future study, the property (such as the

noncircularity) of the signal can be exploited to enhance

the performance of the proposed method.
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