%3055 5 W

2008 4

BT 5 fF B ¥ M

Journal of Electronics & Information Technology

25 H

D HEERERI RN

BER" 2 A"
Ve fes FLAZER A 230037 )
UpEAEHAKE SR AM 230027 )

OB ZCE e X T HULE R MUSIC Sk 0 R T E e b 38 TR, JRA e RIA . AR5 3L
PR AT, DA — B AL MUSIC Sk #iRe )1 @ 4T, DhEA B0 MUSIC S35 R )
AN 5 A S R ook, 1 SCETHE T IRA TG BECE. PRIECRI WIE S U577 ML S B A5 2230 .
KA 55408 MUSIC Hk; o FEae: FIEER - H 1R
HESES: TNI1LT SCERFRIRED: A

SBENEAR—EHX MUSIC &3

2 O > @
TxH #AF

XEHS: 1009-5896(2008)05-1088-04

Effect of Power Difference of Two Signal Sources on Resolving
Performance of MUSIC Algorithm

Cheng Zheng—dong® Ma Dong—hui®
(D(Electmmc Engineering Institute of Hefei, Hefei 230037, China)
®( Uniaversity of Science and Technology of China, Hefei 230027, China)

Luo J ing—qing® Fan Xiang®

Abstract: This paper defines the mean SNR/’s resolving threshold which can measure the resolving performance of
MUSIC algorithm, and deduces the expression of the resolving threshold. The data simulation show that the power
difference of the two signal sources can reduce the resolving ability of MUSIC algorithm, that the relative effect of
the power difference on the resolving performance of MUSIC algorithm has nothing with other parameters under
certain condition. This paper also discusses the effect of the power difference on the number of array element, the
number of snap shot and the absolute subtract of the two signal sources’ orientation parameter.

Key words: Signal processing; MUSIC algorithm; Resolving performance; Mean SNR’s resolving threshold

Vol.30No.5
May 2008

1 315

MUSIC SE RSG5 b B PR E 4 F S
— PR HHE RN S T k. —ANRIRM S PR R TR
LA SRR R SRR, SR P AME SR T
A RIRE )y . BRI AR RE— S R L G, b
AR H R S TR 5 T 2 2 o TERIR 5 IR
AR, HPE SR 2 — 3, SCIR[LE X T
MUSIC S/ MG L A H TR, U R
PRSI A LA, SCRR[2)45 T & Pl 45 M LR 15
M b2 T TR AL Rk e X T RIS S Th R A — S
, CERAJEAR N, HERENTE. UHESEIREA—
i, ASCRBUSCHER[1) 2 X T MUSIC 50955 91 BE 1 5 &
SPREMEELL TR, R4 T RS BEAR R %1
PREIA . B HOR B & B T 15 5 IR D) AR — 300,
MUSIC 553 Itk Re 1 52 o

2 MUSIC B0 REE S

2.1 MUSIC EZpIFikhitayiaE
B8 L JuH S IR ERE A R i 2 A

R

YRR

2006-11-02 Y F], 2007-03-14 /A

@[3]

y(t) = As(t) + n(t) (1)
L y(t) Ky L gEMIEH, A = (a(0)),a(d,)) F L x2 5k,
0,0, 9 P15 5 U I 7 BL B 8, TR a(6) = (Le”

N (1 =1,2), s(t)=
n(t) o L e

B M S S S A, HAD T &AM CMAT R 73
i, BT R 0?1, W y(e) (BT 22 R R A ) 7 2 B 4
D

5,(),s,(t))" A2 {55 1,

>

R=E{yt)y"(t)} = ARA" + 0°I (2)
R— %ij 3)
Hh Ry = B{s(t)s" (1)} MfE ST 2R, N him. 4o

W% R F R AEEAEAR AR, A0 R (RIRRE (B AR R [R5 1iF
FER A e, A >N >-> )\, >0, it R IEHAE R
N PR R AIE ) 1 N S\A»,é/« JEI_SuZS\QZ ~~25\L20 (k=12

L) e
/7\ ‘/E\‘ (637 )
S

) MUSIC &k 28 kv R 1A

=~ =~H

D) = a™(0)E. Ena(0) (4)



ER ]

FEIEAR S AR S I D A — B0 MUSIC S35 73 P RE I R 1089

N > 1, AT D) = B{D(0)} MIERE

ﬁi‘j [2,4]
Dw»—b—}ch+%>@—a%®q2—a%w%ﬁ
2 — 2 2
+ D @+l @ef) @)
HERLRIEL S oL/ N) « R a(0) = (Le”, -,/ E )T, L
N =N/ =), k=12 (6)

2.2 TSR AT IREIEX
TP S DR 80 S E A0 £ B et R —
S DA GO0 [1] ASRE st SRR LAY IR, ELAT I
7 785 ST 3588 e A TR
EX 1 BRI, HEGATT 7R S
0,710, (|0, — 0, D), HIDZAMH 1Ry (r>0), EX
Pl ST € = (14 1)/(20%) , W T
Dﬁ+@}>mm+p@) -

2 - 2

flydit /NI € B MUSIC SEH:R T W LA BT TR, 0k
& o

AR, & B, MUSIC S M1 S04 B kT
FET M LE AR N, AT MUSIC 17506040 HEPE Rk,
KL T4 e TR € T LAAE ) MUSIC 3555 B
R
2.3 TSRS PITRBFIER

YA L BRI T 2508 51K 6,0, B AT oA
9, BRI AR S, BT

10
RS = [0 r (8)
K r>0. T&R(Q)FALUMEE 1 I
ARSAH = a(gl)aH(al) + ra(gz)anQ) 9)

HT 0, = 0,, JiLh L i JiFE AR A" RATHANRREMEAES

il ARGA" 1A RAFAEAL A g, gy - A B AE 1] Y

e.e,, Hicda, =a(0)(i=12), Nf
Ml+rﬂtﬁ¢1—4d1—phﬂl+rf}

Mo = 9 (10)
€o = [L/hemal + (lh,z - L)aﬂ/cu (11)
Hrp
. L 1
o= 31115(492 - 91)]/[L 51115(92 - 91)] (12)
¢ =[(L-1)/2](6, —0,) (13)
012,2 = (Ul,z - L)QL + (2N1,2 - L)LQPf (14)
e, = %(91 +0), a,—a(6,), SHETH
2
al'e| = wirp/cl, i=12 (15)
lafe| = u2(u, — LP/(r*¢), i=12 (16)
2 Y P Y .
e = oL+~ DF/c i=12  (17)

Hor

P =

angugfqﬁ/vaniwffaﬂ (18)

FEEX 1, 42D,(6,) = Dy(6,)+ D,6,) , Itk (5),
3 (6)FIF(10) ~ 2 (18), A1 MUSIC HIEMSERIMF ML 4>
RS

2
&r=(1+4r) (/u’ldl +N2d2)+\/(ﬂld1 +U2d2) + 8d,(d; + dz)‘/(Sdo)
(19a)
Hrpd, =L- ‘arliel“z - ‘a:iezr (19b)
1 2 2 2
4, =~ (L -2)(|al'e[ +|alfe, | ~2(Z ~ D]alle|
Ny
+2L —2|ae,|" (19¢)
1 2 2 2
dy = N2 [(L *2)(‘"'1'—'62‘ + ‘%Hez‘ -2(L-1) :ez
Ho
2L -2 a3e12] (19d)

3 NERL—IF MUSIC &9 8t aEb 22

BAR, K@) r AL T WE SR MA—E, HRh
THHEIIE, T4y =101gr , XFEMMERZ — &~ 1
AN DL(AB) . T BB y 1B A IR MG S Th A —SU
FER.

3.1 ER—HXFHERE L 35 TR E M

M5, & BT 5 (Bl y)E 4, B5METH
L« PRANBN CARPIAE 5 I B S50 75 A0 = |6, — 0, A
K, NILAE & = &(7, LN, AG) o MGE L 1 ARHEFLAR,
&(, L, N, AG) BT SHFx, B

fT(’Ya L,N,AQ) = §T(_’Y: L,N,A0) (20)
KB R (9 S . TR AF IS v > 0 .

BT LN, AO X & #A M, AT TIHe 5 & 1
g, [fE L=230, N=1000F A0=0.03. HIEHE
* 1o

MR 10, BEA ~ N, & s, i E2 &K
W, & BEMAFARE . X UL MG SR R A — SO,
MUSIC ByEMa Pt N, IR ERBK, Syt
BzE. 2 Brelantt, RFENUE ST EA S, A
B TR R DB R I —AS, A KT Rl D) 2/
T—A~e MZEFRARKI, D3N —AME 598 L TR A
R E P NTTRS -85 L ¥ B N
3.2 ThER—HX 51 b4 ¥ TR AV X B2 08

AR TR B A FR AR, SN EE
BRI

k@LMA@:%%%%%% (21)
TR E(y, LN, AO) BT v WP TR & BIARST 2o B AR
E(y, L, N, AO) 53R L, N, A0 FIBR KL, (H i Bedh Bl i B



1090 mF5F B %R

%30 %

N X k(y, L, N,AQ) JLT-E&A W, 14
3< L <100

0.001<Af6<0.1

B, LA k(vy, L, N,A0) LT ¥ A (IE 2).

XUAAER(22) &M T, k(y, LN, AQ) 584 LT 5
SRR B0 MUSIC S5 P35 47 e b4 91T PR 1K 5 i
FERE, DPUEATERR k(y, L, N, A0) AR A—E00 MUSIC 5%
S PHERERI R R BR B, IR LC Y k() » B 1B AR
SRR AL k(y) ARILINZE, & k() R IA—F0 MUSIC
SRk BRI R T 2k

(22)

)

-2 -0 0 0 2

1 k() iA21E 2 ( A6 =0.03, L =30, N =1000 )

d B AT I, R RO A £ M L A T T BR 1R 52
WA R . AHERIL, M|y <10, X & MREmAK
K By > 108, ~%F & FRgmidE K.

i (21) 45

& (v, L, N, A0) = k(7)&r (L, N, A0) (23)
b & (L, N, A0) = :(0,L, N, A0) o RIFEK(22) 9 4AF T
& (v, L, N, AG) X T2 A Al 4y 235tk

2L >100,A0 > 0.1, k(vy, L, N, AQ) f{EE# &1k,
{HIXASE RIS HEERE TR, T ULEE ~ X & M2 K.
4 MERA—HFHEHMBSEWZ

SER b, BEICELL  PHABN RS HZE A0 # Y
My MUSIC HiEa#E e EE S5, RIbH »EHE v Xt

L, N,AQ [FF0
4.1 ~ 3 AQ BRI

LN FER, RLLy AR A0 BRI

I

&E(LLN,AO) =c (¢ WE—HE) (24)
BRI T AQ BE v RS T & (v, L, N, A0) f2& 13
BRAL A TR S, TLL y B s S B A g (W&
3 247). TS5 A0 H¥E I T MUSIC 5L 0 #E 4,
JITLA AQ 38 IR 7 HE R IR A
4.2 ~ X L 89520

RS RRAG r HE A, AT AR e L o [ 2 (24)
AN, fFy 5 L RBOCRA . HIb R RS
o HEINA BN L WML 3 58 34T). B TR MAAEN
B, BETCEARRRE IR 2, Rl T OB 51 R
2, METCHURARELUR .

4.3 ~ 3 N B0

A TCHOANRERG N, SOANREREAR /e, T R A b
HEN R 24) P AL, BUE v 5 N R R,
ARy BN FEUY N BN (WAL 3 55 44T) AR 24 BRI,
T I SR ECK CRAIE 7 A R AN IS

LR EPTR, Wy 3N G DR R RE I O, SalE
LN, A HEE—ASRERAEIE LR, FHELEEHIE.
B EAERIERE R RN, TR RVFRITE LN, AT Redsd i
METCHL. BETCHEfE o, ROPTRERE INRINEL. R SBR 4
AR S 2 1B, 1K KB FER %

Ak, R (24) Iy, L, W13 A0 5 N AR,
HIERRA TS N B A0 MRS 4 58 2 1T); [HsE
L), N, AL LKA, HICRA A
L Bl A0 R AF DL (N 4 58 317).

AL, A0 < 0.031F, AG MM/NELE S N, L (K]
PR, DR AR LR /NI, T B e e B PR ok
PER T HEAR AN T S o

#1 BE L N,AO B~ 3t ¢, M98

Y 0 2 4 6

10 12 15 20

&r 8.936 9.418 10.969 13.922

18.917 27.031

40.014 75.182 227.883

£2 k(v,L,N,AQ) BIEIIEIRE

k(vy,L,N,A0) v=0 y=2 y=4 vy=6 =38 v =10 v =12
A6 = 0.06,L = 10,N = 500 1 1.054 1.227 1.558 2.117 3.025 4.478
A6 = 0.06,L = 20, N = 500 1 1.054 1.228 1.558 2.117 3.025 4.478
A6 = 0.03,L = 20, N = 500 1 1.054 1.227 1.558 2.117 3.025 4.478
Af = 0.03,L = 30, N = 1000 1 1.054 1.227 1.558 2.117 3.025 4.478




555 M FRIEARSE AR SR A —F MUSIC 840 #k B 1 52 0 1091
%®3 ~ 3 A6,LN HIEM
v 0 5 10 15 20
L = 30,N = 1000,c ~ 8.95 A9 =0.03 Af = 0.0325 Af =0.04 Af = 0.0526 Af =0.0713
Af = 0.03, N =1000,c ~ 8.7 L=30 L=33 L =40 L =52 L =69
A0 = 0.03,L = 30,c = 8.936 N = 1000 N = 1421 N = 3650 N = 14780 N = 89280
R4 AW N LEIEME(y=0)
Af 0.01 0.02 0.03 0.04 0.05
L =30,c ~ 8.925 N = 148860 N = 5776 N = 1000 N =297 N =116
N =1000,c ~ 8.7 L =289 L =45 L =30 L =22 L =18
5 HZERE (3] PR PSS AEEAEE SN MR H R,
- - R s 2007, 2.
AGLEE AT TRE IR 0 Tt
. T . y arrier , Jeffries , an ardani R. eoretical
— B MUSIC SAD BHERERIE . DhaR ek, F , . .
B A IR, AT L . PO N R performance prediction of the MUSIC algorithm. IEE Proc.
AL % Ay, X v )
e PR PR L - F., 1988, 135(3): 216-224.
ZHUE A0 BB,
[EEREN PNy = Y AETS . W e
AT TAAME SR AMRITR, TR e, o, comtm, e, B0mmOu S SR,
s A5
ﬂ:/’ ﬁ'fﬂ‘lﬁ ﬁ/rj"l//l:\‘o P& {5 b
5 £ X R U, 1057 GE, R ST, BRI R
H5EEARE, 75 EE ST
[1] Kaveh M and Barabell A J. The statistical performance of SRR, ZRERXR
BORE S, S SO TR, 2
the MUSIC and minimum-norm algorithms in resolving plane BUORRe S5 1963 AR, MRS, BRSO, AL
L . a4(0Y. 231_s AME AR .
waves in noise. IEEE Trans. on ASSP, 1986, 34(2): 331-341.
- Sl & A 2 22 —/\””‘ EEI' s i Ay vl b . ‘\ él S
O] TR, R PSRRI TR, 001, AP T3 1978 S YR, BT REHATL, SAE R

13(2): 337-344.

Ab R



