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Analysis of Novel Array Structure and Performance Applied to 2-D Angle Estimation
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Abstract : In order to improve the direction of arrival (DOA) estimation capability and accuracy on condition
of low signal-to-noise ratio, a new conical multilayer uniform circular array is designed based on cylindrical
multilayer uniform circular array. The array elements on the element of cone are equivalent to a uniform
linear array, and the linear array received data constitute a new array manifold matrix. Compared these two
kinds of array manifold Cramer-Rao bound (CRB), the result shows that on conditions of low signal-to-
noise ratio and high elevation, the new array can get higher estimation accuracy and the probability of suc-
cess relative to cylindrical multilayer uniform circular array. In the simulation, the superiority of the array
in the multisource is verified by using the algorithm of the two-dimensional multiple signal classification (2
-D MUSIC) on conditions of low SNR and high elevation, and the effect of the spatial angle on the per-
formance of the array DOA estimation is given.

Key words: direction of arrival (DOA) estimation; array manifold; uniform circular array; conical multi-

layer array

Wis B H:2015-07-24
HEEWMAB EEKARF=H4 (61372033)
EER N BB (1993 —) 5 2B M A, 3 8N TR IR 8145 5 AL BRI 58 . E-mail : geqichao927@163.com

SIAER:E R KA. THH . AT ARG T A EAZHREEPI]]. ZFETBAFFHR: AAFBF K, 2016,17(1):60-
65. GE Qichao, ZHANG Yongshun, DING Shanshan. Analysis of Novel Array Structure and Performance Applied to 2-D Angle Estimation [ ]].
Journal of Air Force Engineering University: Natural Science Edition,2016,17(1) :60-65.



%13

IR S T AR A A T B B A5 4 K TR BE A 61

WL 4K, Bl % % 35 77 1] (direction of arri-
val, DOA) Al 1553 0 58 A BT IR, B 3 236 1) 1) 1
TR R DOA it 4 B 5 & i R 2 — B 2
W 37 5 A P A0 5 38 3 5 R AT EE R

SCHRLL RS A B B 31) 45 A 1 228 15 350 1 1)
T AR 28 Ak, B3 T Bk e 36 B R (Cra-
mer-Rao bound, CRB) [ K/IN, 15583457 4 e i
K BE . H L RE 4R IS — 90° ~ 90° i O 7 A T
BRI e DA S B8 4 2 3l ) A s BR A T 7 S B
s N . XTI R, BRI b AT LA SE O 6 4
25 Sl 1 AR BE A D ELAE 2R N P e oA 4 B R 2k U
SR 32 R C120° AN 5 o 8 88 B 41 45 #f
F 38 O RN 2 T e A e i ] AR BRI 1 S L
Y57 [ B REH A5 D7 16 360° 1 42 28 S 75 L (H 2 7E R
FFRES AL THLRE ) EAFAEAR R .

e, SCERC1T~ 12 42 5 TR A IE 2 2 14
(5] R i s i AH T BE S A T AL RE D L EAEE 2 2
P4 5 [T AT oA it e oF R 5 18 LE L g 25 KA A 1 0 T
{8 DOA 7145 B2 22 19 Il B

BE R R A SCH Hh — Rl B S TR 22 2 24 5) 3]
W 32 A0 e 7 =, 22 2 X 5 T8 [ 4% J2 8] [] B A
S 45 2 RE A R R TR R — Sk b A& R R
Wi 2 A2 AN [) S B A B 20 A ol — A B 302 19 2 )2
G o TEAL BRI K 0 15 5 1 A ) B 42 19 [ o0 45 0
AN TR L B, I LAt Ay A5 R A Sl O 3K A5 5 0 42 AU I
HY T[] 26 [ 5 30 3K 5 1) 22 8] A7 7E S [R) 1Y) 3 ) e
1 PR IT SRS B 22 i e B A5 R 4 A AR AR R L
1 2 KA I T XHE I DOA Ak 1K B Al 3 1
I,

1 HEIE 2 )2 332 [ A 2

BBEAE M KA B I 05 U8 56 5 5
BEMITTEN N H& 1 FEER L2 R IR 5 5
T BEB] AR B B 51 v AN A7 7 B 0 I AH 152 25 R B 5
W EE ., B L =2 82T N =1 HIEL
EH SRR R E LA 1,

BT, (arspr) N ANE TR 5 7 180 7
P FAEAT S B R BAEREZR S 2oy ST I A 5 A
R 2 2RIt (6] B R B AR

1 HEIP 22 )2 35 [ [ 4
Fig.1 Conical multilayer uniform circular array
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3.1 FiREHXEITEENZm

e 1 &AM J5m 2k (10°, 159, (60°,
45°).(285°,30°) , fFME Lk ¥y 10 dB. &l 2 FIIEl 3 45
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Fig.2 Conical multilayer uniform circular array

estimation of 3 sources
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Fig.3 Cylindrical multilayer uniform circular array
estimation of 3 sources
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Fig.4 Conical multilayer uniform circular array

estimation of 10 sources
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Fig.5 Cylindrical multilayer uniform circular array
estimation of 10 sources
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Fig.6 Comparison of two kinds of array structure

estimation’s root mean square error
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Fig.7
estimation’s success ratio
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Fig.8 Root mean square error of azimuth angle estimation using

conical multilayer uniform circular array (¢ =40°)
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Fig.9 Root mean square error of elevation angle estimation using

conical multilayer uniform circular array (¢ =50°)
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Fig.10 Root mean square error of elevation angle estimation using

eylindrical multilayer uniform cireular array (o =350°)
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