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DFT and Shift Reference Sensor Method Applied in
Coherent Signal Parameter Estimation

LIN Ting ZENG Xin-wu SUN Hai-yang

(College of Optoelectronic Engineering, National University of Defense Technology )

Abstract;  This paper concerned with high-resolution direction finding of coherent signals incident on ULA ( Uniform Lin-
ear Array). Based on the analysis of the reason of the classical MUSIC failure in the case of coherent signals existence, a
new coherent signal parameter estimation algorithm was developed. The algorithm estimates the number of incident signals u-
sing DFT ( Discrete Fourier Transform) , and then estimates direction of arrival by shift reference sensor method in recon-
structing power matrix of incident signals. Compared to the classical MUSIC, the algorithm performs well when there were
coherent signals. Simulating on computer were applied to verify the algorithm, and we found that; 1) the new algorithm can
be used to high-resolution direction finding of coherent signals without reducing array effective aperture; 2) it can estimate
number of incident signals accurately in low SNR ( Signal Noise Ratio) ; 3) The resolution of the algorithm becomes much
higher when the number of sensors increases.

Key words: ULA; DFT; high-resolution direction finding; shift reference sensor method

1 a= D35 2 A A B R SRR (B )
= MUSIC 902 4, BB AT O 55 o

AR, ARSI S AL B B R A I B K B 5 20 MUSIC B3 X AR DG A5 5 (0 W0 1) S8R AN BAH
JEGH  FURATY IR AT AE — SET7 [ 5 B IR AT, 1, LR T S0 i Bk AR B I K 2o T 2 TP 3
2 RACAEAE S R A5 5 M TR R HE B R EOR Fpilia, BRI — ik A R LB RRAE T RS A%
HE— 2R, SO B REABAR A A X — K PR A ESEERI T T ASHE S AN BOR 71

Wk B30T 2011-09-10; &M HI. 2011-12-05



53 1 R

A R LA S AR 22 M TR TR TR AT T 05 S Ak T P A R 405

JIr S B O H JCHE B E A — Tk LA S B

N TR D) TS IR R R B A R AR 3R
MBIAESH W ITCREE . AR ST B — S50
FATAF 5 0 ) 2R 2L, AT DFT IE 8 AG A T15 5
HRCH AN A MRS 8 AR I R4 R A 15 5 2
AAEFE T BRARSCRZ IR, X BEAH T A SIS SR i o
I 1 I3 2o )y S B — Bk

2 28 MUSIC Eix#ir R H&yath

MUSIC 5535 LAB2 AR 5 1 1 AH S0 [ Sk Atk D
FRWAF 5 2k 2 0] v 5 5 25 (8] R 5 255 [B) A B IE
M IEAT I A, X ULA M AR T i %
AR X (o) #-4T LA MBS A RS o X (M,
L) HWh oy 25 R o
R=E{XX"| =AE{SS"} A"+E{NN"| =AR,A"+R,

(1)

N

o Ry Ry, 55 W3 Ty 22 5 [ MR 75 P Oy 2 46 g, o
WEF TR o I MR A

R=ARA"+R, =ARA"+0’1 (2)

HASHE S A AE RO T 1, A A OCHE B R
RN T AGHE S BN, BRI B A T 5 5 A
MASECT BV Rt s R AEAE N A SR )
WP 23 ) 545 5 148 R FRE A, S/ MBI &R
TovE M B BHE 5 O A, X 5 B MUSIC 8 %

3 THEBETERMARIH
A SCHE IR B A5 A A 4 =

AR B A DFT A A S S 80H M58
T BRI A S T A S R A S B
) FEIRT A 2 45 S5 L T /N A48 2 A 380 A S5 52
BRI 1R,

vt A5t

AR

Fegl s 5
X(M,L)

NAHF
NitHe 5

B5%

BN

vt NGHE
SIThLH6;

BB B
MR

EX e

Mtk

ELAES

P Bk e AR A
Fig.1 The Flow Chart of New Algorithm
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Fig.3 The Spatial Spectrum of Incident Signals
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Fig.4 The sketch map of shift reference sensor
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Fig.5 Estimation of Arrival Angles of Coherent Signals
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