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Abstract

solve this problem, time reversal matrix theory was adopted to obtain the image of scattering objects. The positioning accuracy of the

Image reconstruction using classic multiple signal classification (MUSIC) algorithms contains little target information. To

modified MUSIC algorithm and its relationship with array element space, signal-to—noise ratio, and difference of signal incident angle
were analyzed. Ipswich experimental datasets indicate that the improved image reconstruction algorithm realized better image
reconstruction, providing evidence for advantages of the algorithm and other algorithms in determination of the morphology of
obstacles. Comparative experiment on non—symmetric double-circle metal cylinder shows that the algorithm achieved better image

reconstruction in high frequency conditions, and the higher the frequency, the smaller the eigenvalue of image reconstruction, and the

higher the resolution.

Keywords MUSIC algorithm; time reversal matrix; positioning accuracy; Ipswich datasets; microwave

HL AL RE I, QR A A S AR B AR B 5 1 Bl &
A e R AR U, o B R U . BEE RHEAR
Vot 2 R e R, A B ORISR A T W S A T (R 52
B Y I ] 22 AR s I i T BeR T SR ALEOR , mT LA
TR R SR B BIAR 22 10 v 30 B R 45 R, L OF HLEA T IR AT o
HETTR HIRR A BB T BOR X S50l 47 20 1 DL 52 90 d5
Kok WfEE S ZEES SR (multiple signal classification,
MUSIC) 532 /2 20 th 20 80 44 Schmidt A4 Hi fy 3¢ 25 i)

T T L5 1986 4F Lincoln 5256 2 11928 T RST-DFT
S Roy BN 7E 1989 4 $& H ESPRIT (estimating signal
parameters via rotational invariance techniques ) 55281 T % H
P4 B R 58 B PR BCR Y 5 1996 4F- Siemens 5E A T HL 25 [A]5%
A5 21 20 47] Lincoln S50 2 SEI T 8 58 36 B 51 25 [l 154k
HRS, MBI G L MUSIC A FEa , REi 3 145
FHERE ) G , i ROOT-MUSIC Fk"™ e/ NEAH:
LM TLS-ESPRIT™ L4 . Forp 5 0 HIUN I OC LA 1RER

W AS B #1:2014-02-20; %= B #:2014-05-19

YH A B3k, DA, R T 6 A AR, & F 454 : liuyuyin197905@163.com
Bl AR 3 B35, K T 1a) Bk 4R AR ik 0y [ AR Y R B 6 A 2 1], ARk, 2014, 32(23): 33-38.

33



—t

www.kjdb.org

RS 2014,32(23)

SCIENCE & TECHNOLOGY REVIEW

PEWFSEAT 76 20 T4 90 AR A AT, Wang 6 R T —Fh i pie
T Born 5 Rytov I 8L 2 306 Hic 5 1] 58 i A5 Ak 0 i, B
J& Born A QTE FIASIE Born #5107, 20 tiE22 90 4EAR 1, Lin
BT T RS E N AR DAL B SRR A 1 5 B — Rl i
SOTEE  BENSH R 4k SRR LI AR 5O i, %Rk
A2 (AL TR A TR B, &2 (B Ak T e A
RIRZOTIE (R 20 4F X — 40 7E EL A i) S BRI H
N — R R R - 28 1k, 6 S s BRI R A
HERPE S ]

ARMIFFEEE TR BH L2 0K R 2% 14 S 56 % 1 S P9 kAl
5| R] 52 55 50 B PEA T MUSIC S0 A ek, S B hpoks o
FRARI R P SRR B i

1 SEGHER X RIS
1.1 BEREEENEIEER
i 0] 52 2 R A A AT T — A A PR R 8 ) 1) B2 e v
iz, BALPIMEE TS RUEMHEIER N . AAFEER
—A P R S R B g}, N
le} = [0 =r"0),60" =" 0), -+, 6" =1 o)

Horb G -1 o) J& “HERFOU T B PREREL, r 250 n AR
PIE . IR R SO LN B s o 2 5
B PR AL B AR, A7

D)= Z/. <{M}:L;{g},}>

Horpr, (i), FEm ST RROF (L 00 I 1A S R I T B ) it
PRI T R P 22 T S, SRR (R4 1%
xr'y= 1 —= L ;
POl S )@

e TR A TR R e = 0
1.2 BB RN ES

MUSIC 5535 114 3 A SE AR 2 XA 758 B 2 i s 5080 1) D
7 2R A TRRAE 23, NS 21 5055 40 FEAR X L A5 55
T2 RS (55 0 A IE S M 23 1], 5 1A 1.1 B[]
J T H R R B MUSIC B3 , B o R AR A T
1.2.1 Ei% DOA fhiti Ay INLaiE

& 1 A ekt MUSIC 5119 DOA (direction of arrive ) filiit
T B2 AT A S S, 45 A L 20° 7000 ] A SR A F]
W51 b 55 Z A A SRk, R TG 36, {5 It LL A2 20
dBo ZM S FARL A 5 T M T =2 ) 4 TR B AR
SPAA 24, TR IS 10,50, 100, BRAEE 200, 75 5]
{5 L SRR LT 1

AP AT, 25030 2 TR 25, (5 ekt MUSIC B33k T
L= IR A e, B ARt (4 T 21 AR5 50 H A B
Do EULIRIET, 34 fit AT b T 2 0k 57 A7 5 VR A DOA , #5545
R, O DOA (RS BE SRR H 5, fig ke T DA 1) 52 v

2

=0 (1)

N

Il 34

JEARMG IR, RS AR LR AR 15 25 18] B 22 4R IR
£ 73 = AR 1) 5 57 A9 VA B AR R T BB AR . e
TR 73 3R 1A B B AN AL RS A vy 14 M 1) v f 2 LA
LARUREE  RE I 22455, T HLHAERERR , 0R w0 A
AR i B 23 B AT LUAR A A 0 S BUAG A o A ket
MUSIC S5 AESCPRI H A 35 B2 L

AP (O)/dB

—60 ' ' L L L L L L L |
-100 -80 —60 -40 -20 0 20 40 60 80 100
i) @)

El1 DOAf&ITiaRl
Fig. 1 Simulation of DOA estimation spectra
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Fig. 2 DOA estimation spectra of the improved algorithm
with different array element distance
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Fig. 3 DOA estimation spectra of the improved algorithm
with different signal-to—noise ratio
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Fig. 4 DOA estimation spectra of the improved algorithm
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