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Abstract

With the continuous development of the times, the traditional DOA estimation algorithm based on
uniform array has lagged behind the times, and the sparse array, as a new type of array, can im-
prove the degree of freedom of the array and reduce the cross-coupling effect of array elements.
Among them, the two-dimensional sparse line array has better performance and is more widely
used than the one-dimensional sparse line array. In this paper, we summarize the previous re-
search results on two-dimensional sparse arrays, and the main research contents are as follows:
sparse arrays are introduced. The spacing of the array elements of the sparse array no longer
needs to be the half-wavelength of the signal, which reduces the mutual coupling effect between
the array elements, and improves the array degree of freedom and expands the array aperture by
constructing a virtual array. In this paper, we first introduce the core theory of how to construct
virtual arrays and expand the aperture of sparse arrays, and then introduce the three basic array
models of least redundant arrays, nested arrays and coprime arrays, and expand the L-shaped co-
prime array and compact coprime array models, as well as the DOA estimation based on them.
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Figure 1. Five-element minimum redundant array element structure
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Figure 2. The position of the arrangement of some of the minimum
redundant array elements
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Figure 3. Nested array physical structure
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Figure 4. Two-dimensional nested array physical structure
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Figure 6. Physical structure of the coprime array
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Figure 9. L-shaped coprime array differential co-array structure

9. L BVE RIEFIE 5 S RELEH

A THRRTTE, SR xo y 1 ERIPIASERREEN 25 M 2oy Bo, Zlen 2 (v, 1™ N x i1 E T
WL AR A0S A . MON x B E RG22 v, 1™ 9 y BE TR e R B4 A
Botitr, M gy i b T R 70

LA Q MR A M B B L B IR Mk, DR, BESR 0 T-RETE K N 2B O MO

5151

Q
XZXLCA (k) - qzlaZfCA ((pq)Sq (k)+ nZ)ECA (k)

=A, s(k)+an (k)

LCA LCA

(14)

DOI: 10.12677/jisp.2024.133031 365 & 555 Ak #


https://doi.org/10.12677/jisp.2024.133031

KRR, $BEF

Q
Zca (k)_qZ:;aZ{CA (aq)sq (k)+nZ{CA (k) (15)
- AZ{CAS(k)Jr nZ{CA (k)

2n 2n . T
EEP, aZfCA (¢q)=|:1,e J/Istm(ﬂq"“’e JAVMXS|n(/7q:| G(CMxxl %%ZT_CAL¢¢1F@E@$@%%,

Zica - |:aZXLCA (¢1)’aZ)I(_CA (¢2),".'aZfCA ((DQ ):| < CMXXQ %%% SX Eﬁﬁﬁu{ﬁ%%ﬁl}i’ aZ{CA E AZ{CA la}i, %%Uﬂé
TR Loy b 0,7 I SRR TR, (k) =[5, (K),5, (K). 5 (K) ] € OO FmABHE B
4. B EE AR

W 310 i T DS o R R, 7 6 B 3 S R A DR f A0, B S R

AP, RS [ AT DA R 2 07 [ A fos L, 7 T e, AR OB . & w RoR &
ANBEFIRIIRBUE, W5 A B AT BAR 7R

F(0)=w"a(0) (16)
Horr, a(@)FRMEAIE S SRR, AT JFEECE BRIy 1 B, G0y 1) B AT b 3R 45 3 5 v 1 1
i :
N ()
G(a)_zolgW 17)

BUAE N EEB = Fh 22 SRR B K S B DI A PR RE T T i M e O ME— AR B A, SRECETT 1) IR &
B e M = 10, FEAIMEZ R0 4 10 .

2.5
. e
RS
: : : : : . LT S
2 .....-...._ .................. ................... h ° %/J\ﬁé%l’ﬁﬁu
1 G @ @@ @ @rrererrrenrreieibee@errereeeneiheeees eeserceeheetese@ererseee drrrtrteses @errers berenrearueteserasbenrentnnseaetenas
[ PTG PO PO @i @ereeieeeeaeaaann U SO UUE UPUUUTUU SRR
0.5¢ @ @i @i @ e @b @it PSR PP S
0 H : H H H : H
0 5 10 15 20 25 30 35 40

FETCALE  (BAfL A /2)

Figure 10. Schematic diagram of the array structure of three one-dimensional sparse arrays and
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