View metadata, citation and similar papers at core.ac.uk

<
brought to you by .{ CORE

provided by Xiamen University Institutional Repository

2R 9miS: 10384 NRE R
5. 23320071152164 uDC

B R

T e S VA &

BT [E 455 B8 se R 2k DOA fh it BiZ it et

Study on the DOA Estimation Algorithm for Smart Antennas
Based on Compressed Sensing

Ak

FFHIFHL: B HR
+ L o2 M BELHEEELEEAA
WXRZAH: 2010 & A
WX LR 2010 &£ A
FAIZ T AR 2010 & A

EWMBEREER:
oW A

2010 ¢ 5 H


https://core.ac.uk/display/41427911?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

B ITRFAAL R IR G = B

25T AL S, A NAEFITR T SIS T T Tk
Ko ANAERICEEH ZH T HAAN NEEEARTITTOER, PIAE
SR LA T AR o AR N 52 RS I i Sy A2 AL
AATIAES

PN (BE44):
# H H



JE 1] R E2 208 SCEAVERUE F = B

RNGER TR TR A SRR AR A S » TR
A RUER B IF 1) [ 5K 3248 BT ) B S HTUAA I8 A2 18 3 (R 4% Wi AT H
T ABURE S AL SO T AR H B D8 D fevRe G N
R B, AT BORE 22 A8 ST P 2590 A AT R E T R TR R
ALK 27 AT V8 SCARR R AR S 2t R o DR 1) 52 18 DA A i I
AR E «

RN SCE T

1. k% C D, 7F AR 8 A A

2. AMRE C D

CHEL_ AN HE S AT “ V7))

((EETF H Y- = H H
FIMLEA H Y- = H H



Jii 2

mE

i A 50 ™ 3 I e AT 70 22 AR TC el 25 IR B, A8 A5 o B A b 55
FEIRTE N, I AEAS AT PR 1 TR YR AN IR N e 2l A5 oKX —
P E H a2, SRR, BRAR TR Se R 2 M A e v, 5 ek
S AEAR R R A B ARV NG P DA 2R MRS 5 B R BOR RS 5
RGHRIERE . B REREA NG S AEtq )y 7 B2, R R sl m] IR
(R RIE R 5 DX TR e R BR PR AT BRIV 5 D B e shIEAR R4t
L SRR RERE P LU B MU TR L S fs T SR ST 37 KTk
B rivu L PARIE A DR, BOREAE PR .. B R C O S =AU
ANIEAE IR 2 — o TLrPipdk Jy ) (DOA) fiti vl 2 B RER Ze T i) — N A
7%, BUATEwR R AT Z S 08, o MrEFErEBoops, xS
DOA BEATHS ORIt v, 0 R A8 BE R 2 e BILAE T UA A T B 4 1o

WICHSERGE T2 DOA A5 TESEY, o LBV S BN, v P REHEAT T 20 #7
AELES, F Al T PR 25 5028 (Music) HIEHEAT T 4B ATERE
PO o BEXTEE T TR AT R R 2, ANBEXS AT 5 LR HEAT DOA Al vH S5t
SHEATECHE, Bt TR TSR ORI DOA Al V155 o T VE MO — A gESE,
BV I AR 2 AR AR TE IR 545 5l DA — 4TG5 SO 1 P2 PR e 6 J LA
JE T I Z ML AT AL, T AR B S IR AL AL R o TR I S B
T FESE 5w B DCRC I S A T, B D57 g, AT 7 242 B8 1 11 6 s 4 0
Rz, XA BEA T CS SRR . XS B uhEN DI A5 2115 5
A FLB BRI E AL 5 o A ERASHE 5 5 EEPRE, ARG
DOA ¥l 75 it o A FHVC FCIG B2 SA 3K 5 B SIS 5 e UL i st 1, BE A
FUNGHE 51K DOA Al o A1 vk 51 Jt 7 22 i K5 1t 1) oH S AR 2% Pl SR 11 T
SEH ST AR 7 AL TR SR SO S . R BT R, B TR T
s 45 A ORI DOA Al T 3% 1A R4k e T AT 1

R FRENL, BaLTrfhivt, aafllk



Abstract

Abstract

With the rapid increase in the number of mobile users and the emergence of new
multimedia wireless services, the wireless communications services become larger
and larger. The limited wireless frequency resources and the rapid growth of personal
wireless communication demand became more and more conflicted, and in the mean
while, the transmission environment of the wireless communication is complicated
and uncertain. So the transported signals are declined and worn down, especially by
multipath effect. All of this severely restricts the performance and system capacity of
wireless communication system. So it is necessary to propose methods to improve the
performance of receive antenna system. Using different transmission directions of the
transported signals, Smart antennas can adjust its directional pattern adaptively and
distinguish the signals with the same frequency, time slot and code. The smart antenna
technology is an effective solution to significantly improve the SINR, to take good
use of the frequency sources, to extend the coverage area of base stations and to
promote the capacity and the service quality of the communication system. The smart
antenna technology had become one of the hottest research fields of 3G. Among these
techniques, direction-of-arrival (DOA) estimation is an important part during the
research work of smart antenna. Both the division of user signals in uplink and the
alternative emitting in the downlink, the DOA information of user signals is necessary
to realize the aimed emitting of smart antenna.

In this dissertation, we firstly summarize the classic DOA estimation algorithms,
then analyze and compare the principle and performance of each algorithm under the
same situation, especially the representative sub-space method MUSIC(Multi Signal
Classification). Aim at the drawbacks of the Subspace-based method, for example, can
not directly estimate the DOA of coherent signals and require a large number of
sampling points under the same precision, the DOA estimation algorithm for smart

antennas based on compressed sensing (CS) is developed. The proposed approach



Abstract

relies on the fact that array signal through a single-path or multipath channel can be
approximated by a linear combination of a few atoms from a pre-defined dictionary,
yielding thus a sparse representation of the received array signal. The key in the
proposed approach is in the design of a dictionary of parameterized waveforms (atoms)
that closely matches the information-carrying array signal leading thus to higher
energy compaction and sparse representation, and, therefore higher probability for CS
reconstruction. In this approach, from a set of random projections of the received
signal of the referential sensor, the Basis Pursuit (BP) algorithm is used to reconstruct
the incident signal. Together with the array manifold, this reconstruct signal is
subsequently used as a referent template in the dictionary. Then we use the Matching
Pursuit (MP) to identify the strongest atoms in the projected signal that, in turn, are
related to the DOA of the strongest incident signal. Dictionary are excessive large
under high-precision, so computational complexity increases. To solve this problem,
we propose the "After the first coarse fine-tuning" algorithm and the improved
algorithm based on genetic algorithm. Simulation results demonstrated the

effectiveness and feasibility of the methods based on compressed sensing (CS).

Key Words: Smart Antenna; DOA Estimation; Compressed Sensing
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