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According to the heavy computation of two-dimensional DOA estimation with 2D-MUSIC, this paper : B%’EML‘JSIC
proposes an RD-MUSIC(Reduced-Dimension MUSIC) DOA estimation method without conjunction search b ARALSEIR

or angle pairing. This algorithm decomposes two dimensional DOA estimation into two stage one R AEEZ A
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Abstract:

dimensional DOA estimation. Firstly, we use the rooting method to estimate the angle between signal bOECE

direction and x axis. Secondly, least square method is used to estimate the angle between signal

direction and y axis. Finally, the 2D angle can be obtained with the angle formula. Simulation results
show that the angle accuracy of RD-MUSIC is higher than that of 2D-MUSIC in the low SNR condition, F Article by Sa,J.J

and that they are equal in the high SNR condition, but RD-MUSIC has a higher operation speed.

Keywords: 2-D direction of arrival two-dimension MUSIC reduced-dimension MUSIC optimization
algorithm

Wedi H ) 2012-11-03 & A H 194 2% fi A A H 3
DOI: 10.3969/j.issn.1001-2400.2013.03.012
B g H -

EZK ARFLARE S I H (61072107); Hh Je m i S AR L 45 28 & T %8 4 ¢ B 0 H (K5051202003)
T HAE# 2

1 18 A 0 2250 Ah(1981-), &, WM, VEZEH FRHE KEELH9T4:, E-mail: jjcai@mail.xidian.edu.cn.
{E# Email: jjcai@mail.xidian.edu.cn

Zo
Zo

EEPEN

[1] Belouchrani A, Amin M G. Time-frequency MUSIC [J] . IEEE Signal Processing Letters, 1999, 6
(5): 109-110.

[2] chandran S, Ibrahim M K. DOA Estimation of Wide-Band Signals Based on Time-Frequency
Analysis [J] . IEEE Journal of Oceanic Engineering, 1999, 24(1): 116-121.

[3] Liang Junli, Liu Ding. Joint Elevation and Azimuth Direction Finding Using L-Shaped Array [J] .
IEEE Trans on Antennas and Propagation, 2010, 58(6): 2136-2141.

[4] KediaV S, Chandna B. A New Algorithm for 2-D DOA Estimation [J] . Signal Processing, 1997,
60(3): 325-332.

[5] Wang B H, Hui H T, Leong M S. Decoupled 2D Direction of Arrival Estimation Using Compact
Uniform Circular Arrays in the Presence of Elevation-Dependent Mutual Coupling [J] . IEEE Trans on



Antennas and Propagation, 2010, 58(3): 747-755.

[6] Hung C J, Chen C H. New Algorithm for Fast Direction-of-arrival Estimation Using the Shrinking
Signal Subspace and the Noise Pseudo-eigenvector [J] . IET Radar Sonar Navig, 2010, 4(4): 604-610.
[7] Zhang Y, Ye Z, Xu X, et al. Estimation of Two-dimensional Direction-of-arrival for Uncorrelated

and Coherent Signals with Low Complexity [J] . IET Radar Sonar Navig, 2010, 4(4): 507-519.

[8] Zzhang Xiaofei, Xu Lingyun, Xu Lei, et al. Direction of Departure(DOD) and Direction of Arrival
(DOA) Estimation in MIMO Radar with Reduced-Dimension MUSIC [J] . IEEE Communications Letters,
2010, 14(12): 1161-1163.

Lol VR, ML, Pk, 45, R Radon-Wigner B i) 4 iy mflivh [3] . d7 (5 B4R, 2012,
34(4): 997-1001.

Xu Jianzhong, Sun Hongwei, Sun Yeqi, et al. 2-D Direction of Arrival Estimation Method Using Radon-
Wigner Transform [J] . Journal of Electronics & Information Technology, 2012, 34(4): 997-1001.

[10] XEZL, NG, Eie. ARSI NI L deRA ML A Ak (9] . 4R, 2011, 39(10):
2427-2430.

Liu Guohong, Sun Xiaoying, Wang Bo. Joint Estimation for Frequency and 2-D DOA in Nonuniform Noise

[J] . Acta Electronica Sinica, 2011, 39(10): 2427-2430.

[11]  FEEENL X0, SR, 55, BT RRdem s 728 B 1) —4eREIDOAM T [3] . T 51 B4, 2012,
34(4): 832-837.

Yan Fenggang, Liu Shuai, Jin Ming, et al. 2-D DOA Estimation Method Based on Dimension Descended
Noise Subspace [J] . Journal of Electronics & Information Technology, 2012, 34(4): 832-837.

[12] xUkE, 5Kka8, sKAkik, &5 —MiE M TMIMOTRIA MR A —4EDOAf, T Jrik [3] . W%, 2012, 40
(3): 505-511.

Liu Nan, Zhang Juan, Zhang Linrang, et al. A Low Complexity 2-D DOA Estimation Method for MIMO
Radar [J] . Acta Electronica Sinica, 2012, 40(3): 505-511.

[13] Rad¥r, T, KEH. FREPOETT A THRIE [3] . 2B P RHORE 2R, 2009, 36(2): 263-
268.

Wu Jianxin, Wang Tong, Suo Zhiyong. Fast DOA Estimation Algorithm Based on the Multistage Wiener
Filter [J] . Journal of Xidian University, 2009, 36(2): 263-268.

AT R AL S

1. MR =B PN R B S Sk

[J]. Pz s PRI K54, 2007,34(3): 472-475

2. RGN ;0 = H . PR A S A (R SOV A B

[J1. Vi TR %244k, 2006,33(5): 745-747

3. EYER; ek REEVEE MRS R R 1 B S T N T [0]. P TR K 224 3R, 2011,38(3): 175-
180

4. SUE R ; BRI PV 5K /N B B0 0. PSORIG ATE B 41| 2 il ol AT H 1) 1

[3]. V5% FRHK 2E249], 2006,33(5): 797-799

5. VRS S . DEDSIRA S il i) 81 2 ARSI [0]. 7 2 PRI 24243, 1999,26(4): 448-452
6. ARMA; FFER; SRR INBUGE e U il 2% (K38 (3R R S AL S 9], T % s FRHBOR 24 243R, 2004,31(6):
886-890

7. SR FEZE R KB B 356 hr B A SV 1) S i LI I X A AT

[3]. V5% R 2E243], 2007,34(1): 34-378

8. Kk sKAEL AR E 4 AS VAL H A TR 2 5 R 8 IE - EMUSICETIE it

[3]. Fae PR RS, 2007,34(4): 577-582

9. K F ik L TMOGA / SOSIKH &G I 2 BIAAL 5503

[31. V5% TRHK 2224 9], 2007,34(4): 622-628

10. 3% EARA HOE; 5 s ] L TR B SR M T R B E BRI [0]. V9% il TR R %24k, 2012,39(4): 67-
73

11, ZESCTE XS s s/ T3 Bk o Motk S R AR SR B S A T IR F [9]. 78 2 TR 223,
2009,36(5): 835-840

12. 5 BRI SRR BT 5H 2R W 4 18 BPELYR R B S IRAL B AR T [9]. V& T RM K 22253, 2010,37(2):
33-40

13. 5K L BRAR AN R T R R BE A 10 B 43 M 5 28 4 [0]. P4 2 B PR K 22244, 2010,37(3): 496-501
14. MR R — FIE S M AHE R R UAIAI]. WU R4, 2010,37(4): 642-647

15. FERAL ARG MR SR B L SR 1) M- RS D B[R] 340 VR [0]. 7% L TR K 24243, 2010,37(5): 852-
861

Copyright by 7522 B FRHE 22244



