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Study of space-time distribution characteristics of
wideband reverberation and target echo
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Abstract: The traditional space-time adaptive processing (STAP) suppresses narrowband reverberation by utilizing the
distinguishable characteristics of narrowband reverberation and target echo in space-time plane. In the paper the
distribution characteristics of wideband reverberation and target echo in space-time plane are studied. Based on this,
the theoretical formula is derived to analyze the influence of bandwidth on reverberation and target echo’s
distinguishable characteristics. It shows that the performance of traditional STAP is degraded seriously due to the
overlap of wideband reverberation and target echo in space-time plane. And then, the possibility of cancelling
wideband linear frequency modulation (LFM) reverberation in space-fractional Fourier domain is analyzed by
integrating the space domain and the concentration characteristic of LFM signal in fractional Fourier domain.
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Fig.1 Frequency spectrum of wideband signal
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Fig.2 Direction-frequency curve of wideband reverberation and target
for side-looking sonar

LA 7 B AR T B AR A Y. 1) K
LRI, o 27N 17 (5 5 LA IV (1)
S INIE 28 117 R S (| I ot ) il )
[-B/2—f, . BI2+f, 1o SEHsR0 T 2 % 8
G D e S oA SR B ST R o e N o
IF, 5 VR R R H FRAE 2 I 1 4 S (W ] 2
JiR). EESFMEEES TR, 5. FHiss)
M. Hbr o, HEsfRmd SR Ea L. Sbr
NV AZAR M HARE BT AT SEERE T, 4
4% S I 5 IR S &

2 iy PERHE AT F B ] o0 R i

& w0 VT S P o 21 TP o 2 LR
BRAEAE ISP AT Oy S, MELLy HE. R T
BHAR A T AR I3 M 17 5 0T TR AN H A 2 I 2y Bk
(IR

P 3 DAy T Al VR M R s 2 B~ 1 0 AT 7 T
K, BORS AR T UG AL 1, £,], FbR o R HE A
o, HEsRREE Y, FREFEEY . W a 1A
VRm AR A f= £y, f=f+ 151 T £
I3 e T B AL, IR . HARIIE S
RN f,=f +2vich, f,=f +2vicf,] B o J7 1) I



6 1] XN 258 8T A T VR M A H AR 25 N 2 A RHE BT 491
ol T A g 3 ,
cosa ”rj‘ﬁ” if 'E;Eéi‘llﬁ } 25 |- _____i_ _______ i a=060° ]
I % e B | r=1s
J JL. W H )FT / : = 2 i v=20 kn |
cosay f 08 c>oc TN : b | c=1500 m/s

1 : — :I E br B ; ' |
0 JI:: f}" ’lr;.r: -!.:'E_Jlﬂill.—kr‘“my;i /,/J'{l fg,::f; f E 1t- __Er_______%,_______Er_______

i/ VK H ot : : '
Y 4 : / it 0.5 [ S S S
: "1— i atr B fL.lTl—"' ; ! —

e DR Rl ftm"]&ll\ilrfbﬂ—]_ﬂ

P 3 gty VR A 2 I T T 3 A7 75 = ]
Fig.3 Distribution diagram of wideband reverberation and target in
space-time plane
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Fig.4 Curve of target radial velocity vs center frequency
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Fig.5 Curve of target radial velocity vs pulse width
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Fig.6 Curve of target radial velocity vs bandwidth
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Fig.7 Curve of target radial velocity vs initial frequency
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Fig.8 Distribution of LFM reverberation in the fractional Fourier
domain
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