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DOA estimation of wideband signal based on Keystone transform
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Abstract: Direction Of Arrival(DOA) estimation for wideband signal is one of the hot issues in
wideband array signal processing. Aperture fill effect is an important factor to affect the estimation
precision of wideband DOA when wideband signal range resolution and wideband aperture are comparable.
On the basis of the linear coupling characteristic between spatial domain and frequency domain of
wideband array signal, Keystone transform is adopted for decoupling. Then the decoupled data is used for
DOA estimation with coherent accumulation method. The results of simulation show that the precision of
DOA estimation is improved remarkably by eliminating the effect of aperture fill effect. The proposed
algorithm is an effective method due to its lower computational complexity and higher DOA estimation
precision.
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(c) spatial-frequency domain decoupling model (d) coherent accumulation

Fig.2 Decoupling processing of LFM signal
2 RIETIE S T IR AL 2T



N = 4 5 y
768 AFZEBEZEBFEEER %11 %
0 ST
I 25
-5 Sl
10 A IR ] 20
- i
& > il 15
Q
2 -15 5 it 10
=} -20 53 (el i il o) 5
5 = 1
g -30 £ el K
< i |
J‘F -35 “f -10
el -40 77777777777777777777}77 -15
-5 -3 -1 1 3 5 00
t/(x10° s)
(a) spatial-time domain model (b) spatial-frequency domain coupling model
o3 FEEE TR ] s 05 T S
o U p bt i e e R e e O A e i S 2
0.3 (LU g Rl O o b f 2 20 03 A S i L R 65
: [ [ .3 [ syl i e o e G
2 L T T S T i 15 § ,,,L;J,,Lj,,J‘,PLwLL;V
g R I I I 10 g A e 4 fsR I 55
El 0.1 [l it i i A et g G T TR & 0.1 [l R s, A Sy e A i e
3 Rt L i e Y A AR 5 o e | R A
& T T I i 1 0 = gt o AP e s e 45
R bR B ol
% ——‘f —Tf————:————‘k———i‘f—f -5 E YI——\LLUIprff\ffA——J.f—f\Lfv 3
5] ‘ - [ e [T | I I I
-0.3 e e S b s Rl e A 10 -0.3 [ i L s A e S i e
77%777%7777:7777}7k7+77 15 TP L RN L Y Vo e B T
R il A 1 e T
05 L L L I Seyglibe | 20 205 | P e el (RN T {' %
-200 100 0 100 200 T2 -1 0 2
fiIMHz t/(x10 s)

(c) spatial-frequency domain decoupling model

Fig.3 Decoupling processing of NLFM signal
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Fig.4 Decoupling results of LFM signal
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Fig.5 Decoupling results of NLFM signal
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