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Improvement of Adaptive Interference Suppression for HF GWR
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Abstract: HF ground wave radar encounters intense interference and clutter during operation in ocean environment. This paper
presents an improved adaptive beamforming algorithm introducing clutter constraints which do not destwoy the natural temporal coher
ence of the firstorder ocean clutter after interference suppression and benefit target detection in frequency domain subsequently. Per
formance of presented alorithm for interference suppression is evaluated using data acquired by OSMAR2000.

Key words: HF ground wave radar (HF GWR) ; adaptive interference suppressin; subr CP1

(HF GWR) . , ’
[1.2 s
’ Bragg
[4 : «
3~ 30MHz ) , )
( ) ’
s OSMAR2000
(CPI) :
2
, « ”[3]. , t ( )
C ) . ’ , X(1)= S(t)+ C(1)+ J(1)+ N(t1) (1)
.S(t)=s(t)a(6) ¢ Ls( 1)
Ca(0,) = [1, PR/
JELE S dsinGg/)»]T d Y
. [3. 4] , 0 .C(1) t .
. [5,6] J(t)= A* j(t) t . JA=[a(0)),
’ (1(62)7 el (L(Q))],j(t)=[j](t),jz(t), ""jll(t)]TﬂT
: p [01,
92’ Tt Q’] [jl(t)7j2(t)7 "':jp(t)],ji(t) 1
.N(1t) t
12004 12 15; : 2005 05 10

(:\No_40106020203)



1668

2005
(SM1) . fst fu
) R(1) i, ) « » « »
1 T K ,
Rir(1)= 7 23 X1 Xi(0) (2) o
Xi(t) t k (
) ,T K ; Bragg
7H ) [13 2 ,
R(t) ; Bragg
. L ( L=13,
: (CPY) ) m-
? 1 m wm—l wm
¢ 7 wiX(t)= wil_ 1 X(t),
’ ( P ) i= Q_ L+ 19 Tty Qa R Q+ L- 19 Wi Iiwm (4)
M ( )s X(1) t ,
Q= P/M , 0 (
’ (3) ) , :
>
posan b N T WX () = s Wil aC),
(m=1, . M) t= Q= L4 1, ey Qy ooy O L= 1, Woo 1 Z W (5)
Re= S Swoxio (3) AR
T A A h t= Q=L+ 1,y Q, s O+ L= 1, W 1Z W (6)
, (4) (5 (6) cwLC(1)=wh_  C(1).
: ( ). t= Q=L+ 1,y Q, s O+ L= 1, W 1Zwn (7)
( ) * m ’ 2
Wmn, M= 1, ) M5 m L (4) (7) . (7)
cy(t)= whX L W 1
(t), t= O(m= 1), -, Om— 1, X(t) t ) W,
B Wn- 1 Wn

cwi= R 'a(0,)/a"(0,)RT "a(0,).
wm(m: 2, ~-~,M)

fo= % [g/
Brage .
fe=fs+ fo fs= 20/ X ,
’ Bragg
20~ 25dB™Y,
s . m
P,(9),
( 1 )t
I
AP (O ol B fi)Ta), A
0 T L Q(m
-1) <i< Om- 1. R Po(9;) m

. (W,
-whoycir)=o.
cCu=[a(0), X(Q(m-1)- L+ 1), ., X(Q(m-
D), - X(Q(m= 1)+ L-1)]
Gu=[1, Wh 1 X(Q(m=1)= L+ 1), .
Wi X(Q(m=1)), o, w1 X(Q(m- 1)+ L-1)]
( :
) (4)

. 1
m anIm Rm Wi

w
m

S.t. W,l;llcm: G,
m .
wn= R3,'C.[ CIR;'C]” "G m=2, ... M

OSMAR2000

7. SMHz, 16m
MAR2000 1

, [10] OS



1669

(112 5km)
184~ 190

( -40dB
Bragg Sb
,15Hz 1 6%z (
- 14. 0dB - 13 3dB,
- 13. 5dB,

5.2dB, - 1. 81Hz

4. 9dB. ,

3 4
3

256 2

1

ELHRTHE 107

00 50 100 150 200 250

P (B P51
Bl

2 90 1 2 3
A— LR Hz

m2

-
S o

Y3—{LTh 3 /dB
EEEEEE

:
4y
=

24 01 2 3
VEA—{LH%E Hz

A3

—_
[

58 68

1.5THz 1. 69Hz - 1. 81Hz
-22.6dB - 24 1dB;
- 25 1dB - 27.7dB - 28 4dB,
[4] )
, 3
-1

4 (112 5km)

2401 23
E—{LRE Hz

B4

- 29. 6dB

1. 5Hz

Bragg

Rt R K F & S 0k F K B3R Ak ag 92 4K

1.

[1]

[2]

[3]

[ 4]

[5]

[6]

[7]

[9]

[10]

RAFAAT K, BRIAN G, DESMOND P, et al. Target detection and
tracking with a high frequency ground wave radar[J] . IEEE Journal of
O ceanic Engineering, 19%, 19(4) : 540~ 548.
GEORGES T M, HARLAN J A, LEBEN R R. A test of ocean surface
current mapping with Over-the Horizon radar[J ] . IEEE Trans on Geo
science and Remote Sensing, 198, 36( 1) : 101- 109.
) , . [J1.
,2002, 30( 6) : 823- 826.
XING M D, BAO Z, QIANG Y. Transient interference excision in
OTHR[ J]. ACTA ECTRONICA SINICA, 2002,30(6): 83— 86.
( Chinese Source)
, , . [J1-
, 2003, 30( 4) : 442 445.
SUH T, BAO Z, ZHANG S H. HF communication interference mitiga
tion in HF GWR[ J] . JOURNAL OF XIDIAN UNIVERSITY, 2003, 30
(4): 442— 445. ( Chinese Source)
RAFAAT K, DESMOND P, JOHN W. Ocean clutter suppression for an
HF ground wave radar[ J]. IEEE, CCECE’ 97: 512- 515.
BENJAMIN R. HF ship detedion through clutter cancellation[ J].
TEEE, National Radar Conference, Dallas: 1998, 281— 286.
FABRIZIO G A, ABRAMOVICH Y 1, et al. Adaptive cancellation of
nonstat bnary interference in HF antema arrays[ J]. [EE Proc Pt F,
1998,145(1): 19- 4.
SHEARMAN ED R. Propagation and scattering in MF/ HF groundwave
radar[ J] . IEE Proceedings, Paxt F, 1983, 130( 7) : 579— 590.
FABRIZIO G A, Gershman A B,Twley M D. Norr gationary interfer
ence cancellatibn in HF surface wave radar[J]. Radar Conference,
2003: 672—- 677.
s s . [J].
( ),2001, 47(5) :528- 531.
YANG Z J,LKE H Y, WEN B Y. Waveform paraneters design for sea
state detecting HF ground wave radar[J]. J] Wuhan Univ ( Nat. Sci.
Ed.), 2001, 47(5) : 528- 531. (Chinese Source)

, 1976 3 s

s

- E mail: ddusa@yeah. net.

, 1960 11 >

’

E mail: haiyanshangisme@ yahoo. com. cn.

,1938 , s



