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Sea- Clutter- Canceling for HF Ground-Wave Shipborne OTH Radar

GAO Xinghin,ZONG Cheng-ge, YUAN Ye shu
( Harbin Ingtitute o Technology P O Box 338, Harbin 150001, China)

Abdract: For HF ground-wave OTH radar to detect ship targetsin the shipboard environment isfaced with a range of technica
chalenges One o them is that the greading of the firg order Bragg lines will obscure targets with Doppler frequencies within the
range o this reading. In this paper ,the properties of the reading are firgly analyzed with the aid of the synthetic gperture theory.
On this bad s the feashility of canceling sea-clutter and retaining target returns by the gpace filtering is proved. The experimentd re-
auts presented in the end further denondrate the dfectiveness of the technique put forward in this paper.

Key words: OTH radar ; sear cl utter-canceling ; syrthetic aperture ;target detecting

g Ay Ao

fa= % u@ib\o 2

Bragg

. Bragg
, 100 m
10kw 4 8MHz , , '
150km
— , Bragg

[4]

[ Bragg

W=t QI = £ [ m 1)

:1998-12-01 ; :1999-05-14



6 2000
AR
2 »x(n)
Bragg
[2] Bragg
Bragg Bragg Bragg
Bragg )
x(n)
Bragg Bragg ,
Bragg x(n)
? x(n)
x( n)
Bragg
. x(n)
30 300s. 165s .
18 (9.26nmV 9) . , L
1500m
SAR( synthetic gperture radar)
(3] .
L= JR, 3 Ve T R
R Ao Ao w T= JRo
Bragg :
Bragg
fo = BMHz, Ao = W T<
60m R >50km, JKO>1500m. »/Ko
0¢ L Ve TS »/Ko
0, 3
- 40B ,
8= Mo/ L 00f @ Bragg K
L=1500mA,=60mB,=0 HB=23.
’ Bragg 0. k
AR
{x(n),n=0,1,2, ,N-1} 0,06, 0, i)
N .SAR vr Bragg Vo= W @of 4T
x(n) Ay :
AR v+ VS0, = vy + VS, (5
Av=2vsoose—%lsine -29 (6)
Av
|s’n%| - 2v5(1)se_%e1 = %/\: 0
Av 00 Ve 1 Av=
(1) im's JA's)
1 IA's]
() vs(m/ s 3 4 5 6 7 8 9 10
M (°) 19.2 144 115 9.6 82 7.2 6.4 57
x(n) x(n)
x(n) 6, 0, M



3 7
0, 0, Bragg M J ,
, 8, J
Bragg : Bragg
, J
Js) , 0, , , o, J
0, Bragg ,
0, Bragg
1 VT
Bragg Vi = W ol 4T Av
Vs =5m/' s, Av=1m/s
M . {x(n,n=0,1,2, , 1z , 100m
N- 13 k ' '
N k=1,2, M. Av
M {y(n),n=012, 60s
N- 1} , BMHz m's.
% Bragg Vv Av <
‘ ' Bragg 1 s, Bragg .
1 \ AV
4
Bragg N '
6, ’ . AVICW, fo =
> 5. 283MHz, T=0.262s, 30kHz ,
5km. 10m ,
0. ’ HF- 430  1.6kW
7 5m ,
0, ’ ) 14m. Vs =517 s,
0, 7 , 7
o , : 0, '
976. 5625Hz
' 256.
2 .
: 5.283MHz, ’ 5
7 , 14m,
- 400B , - 10
2
8,() 1.0 20 24 30 40 48 50
(B) -36.7-30.7 -29 -27.2-247 -23 - 2.7




2000

8
) N S NXT
, L=NXTX .
{x(n),n=0,1,2, ,N-1} m
k ,k=1,2, 7.
N q{s"
(n),n=0,1,2, ,N-1}
7
s"(n) = ZWk' X (n) (8)
‘we - 400B
s" (n) R PTr— (a
CBEHYNR |
- Bragg @1
70
3
= 4
Mlog e T T 5
os  EU[EEEE T |
— BrggMIE®  §, |
. N 70 : : i
- 102 L
1(a) 250 ] 500 ~ 750
10247 B HBE SR Iu-—-F L HHE LT H512
. 1024
1 (a) ; (b)
0 1023,
512 . Ao =56.786m
vs=5m/'s ,402 495
, 529 622 ;
) 0,
7 0
8
w20
J m
40 [\ ]
{y"(n,n .90° o +90°
=0,1,2, ,N- PR PO M O FR ] -45°
1},j=1,2, ,J. 2
N = 1024 ,J
=94, A 1 - 79.82, -
74.38°, ,-0.5477,0.6663 74.82°,80.51°.
2 .94 402 495 529
622 A
0,
R gy or— T @
R
- 40cB 70
3 [
2100 TR @
= RLRBEE
94 - Bragg M1 K
70
4% 250 380

SRA L H ISR - F L BYEOLE H256

3 (a) ; (b)

1(b) 80km
A (O e @
4(a) (b) ‘
N =512
256 g 40
N = - ‘
B O wmmong e | ®
FETT T S
[ Brage Wi R
70F
L | N N\Mf\w\m
4, %o 130 200
L 256 N EH PSR IFAT-FLHHHITS H128
4 (a ; (b)
Bragg G
3.
3
N 1024 512 256
268s 134s 67s
1340m 670m 335m
] 2.4 4.8 9.6°
50. 71dB 54.57dB 59. 67dB
5
B.=2.2
300B ,
20dB
6B , 4B

1962

1954

.1984
,1994

1977
.1992



4 2000
, , [2] H.A. Wheder. Antenna beam patterns which retain shape with defo-
, s LS . 2 cusng,|RE Trans. Antennas and Propagation ,Sep. 1962 ,AP-10:573
, LS %0
LS [ 3] Henry W. Redein Jr. Moropul e Operation with Gontinuwoudy Variable
- Beamwidth by Antenna Defocus ng. | EEE Transactionson Antennas and
' Propagation ,Jul . 1968
' [4] Jiarrming Qu,Cherryang Yang, Shi-yi Mao ,Sheo-hong Li. A Misdle
1710 ’ ' Capture Sheme Based on Monica-Like Scan Method. |EEE Nationa
3.4 ' s Aerogace & Hectronics Mrference proceeding ,1998
, LS [5]
.LS LS .
, s LS ,1998:79 &4
s [6] G H.Q@lub,C. F.Van loan. An Andyss o the Totd Leat Square
<10 Problem. SIAM J. Numer. Andl . ,Dec. 1980 ,17(6) :883 893
W6 e :[;ESIIDEI 5 [7] G H. ®lub. Generdizing the Snguar Vaue Deoorrpostion. SIAM J.
ki S0 EiLTLS Nurrer. Ardl . Mar. 1976 ,13:76 83
g:ﬁ 4 ﬁﬁm 1.2 [ 8] S Van Hufd J.Vanewdle. Andyss and Proerties OF the Generdized
&g 2 £80s Total Least Squares Poblem AX= B when Sime Or dl Golumesin A
Jé ol J:ﬁ 04 are subject to error. SIAM J. Matrix And . Appl .Jul . ,1989,10(3) :294
I3 5 7 9 13 5 7 9 315
H AR B R R LA E B AR R & L r A E
/TR /10 /BEREE /10
3 4 1971 1994
4 1
LS
Frobenius
1S ,1989 1997
LS , JLS
LS
, LS LS 1935
) , LS
, TS
[1] Samud M. Shermen. Moropuse Principles and Techniques. Artech
House,Inc. ,1984
( 8 )
in Proc. Int. Gorf. Radar ,1987:89 96
[ 3] J.C.Curlander. Synthetic Aperture Radar : Sysem and Sgnd Process:
[1] M. I. Solnik. Introduction To Redar Sygtems. Section 13. 3. McGran ing. Section 1.2.2 John Wiley & Sons, Inc. New York 1991
Hill Book. @. ,Inc. New York ,1980 [4]
[2] A.M.Pondord. Progress In Ship Tracking By HF Gound-Wave Radar. 1998(2) :30 36



