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Detecting Method of Targets Direction with Pair Null
Beam for HF Ground-Wave Shipborne OTH Radar

WANG Xin, YUAN Ye shu
(Institute f Eledronic Engineering, Harbin Institute  Technology, Harbin, Heélongiang 150001, China)

Abstract:  In the HF ground wave OTH radar, the movement of the radar brings about the spreading of the first order Bragg
lines. It is difficult to pick up and measure the ship targets of the cover up in the spread first order Bragg lines for the shipboard envr
ronment. In this paper, the causation of the spread spectrum are fistly analyzed, then i is suggested to use single null beam to pick up

the ship targets and use pair null beam to detect targets direction. At last the method is simulated and the validity of detecting method

of targets direction is attested for the HF ground wave OTH radar.
Key words:  OTH radar; antenna; target detecting

( Bragg ).

(Bragg ) - ’

l

FFT ,

12000 12 29; : 200+ 07-.15



306 2002
0~ 180 , Eo A
22
” 9 (1)
(2) :
, , , g~
, 180 .
(3) r G~ 186 ,
. 180 ,
, Eo(A), Eo(A)= 1.
, Ro 0~ 186
., V=0 0~ 180
, ) Vo, Vo
. Vo= g4 (5)
cg=98(m/s) A
. 180
0~ 180 ) U+
Uy 2= {exp/ = 2k( RyE Vyot) ]
N , 180
© Dexpl — jk(Vst= D) cos A]] (6)
) A=0
Vs= 0
2 180 180
Dexp/— jk(Vst— D)cos A= Y expfjiDsA]= Uy (7)
> A= 0 A= 0
) ( 1) kD . Uo . (6) :
21 Up+( Vs= 0)= Uoexp(— 2kRo)* exp( T2kViot)  (8)
Ro , .
Ry U
Rr= 2Ro- Dcos A (1) Uy= Uos + U= Uexp( = [2kRo) [ exp(J2kV, o) + exp( = [2kV,51) ]
1 = 2Upcos( 2k Vot ) exp( — j2kR o) (9)
Vs, VsZ0 . (6)
'_ + 180
Vs= 0 T Vo, U, += Z{exp[— jk(2Ry— DcosA)]
A=0
’ exp/ — jk( X2V, 0+ VscasA)t]) (10)
( Vs#0), Vi U '
Vi= V- Vs cos A (2) -
- : Us= Us + U= Dyesp[ = jk(2Ro= Deosd )] { exp[ - jk
_ + i =0
Ri=2(Ro= Voot )+ (Vsi= D)cos A (3) (2Viot VscosA ) t]+ expl— k(- 2Vt Vscosd Jt]) (11)
U+ : ,
U+= Eoexp(— jkR:;) = Eofexp/— j2k( RoXViot)] 1 .1 D . d
cexp/— jk(Vst— D)cos A]} (4) .
k= 2/ A A , Eo , , (4)., 1
A E, , , Uo+, Ui+



307

012
Un+
Us= Eof expf = 2k( RyE V1) ] exp[ = jk( Vg= (D= d))cos A]}
Unz= Eof exp[ - j2k( RoEVot)]* exp/ - jk( Va— D)cos A]}

Upt= Eof exp/ = 2k( Ry V1) ]* exp/ = jh( Ve— ( D+ d))cos A]}

(12)
0~ 180 ,

(11), L,

U U U

w

(13)
Ui Soexpl = k(2R o (D d)eosd )] foxpl~ Tk 2V, Vs cos A) 1]
A=0

+ exp/ = jk(= 2V,g+ Vgcos A)i])

180
Dexpl— jk (2R~ Deos A )] fexpl — jk (2V,g+ Vs cos A )]

U, =

1=0

+ expl— k(= 2Vt Vscos A J1])

18
U= Zexp[— Jk(2Ro— (D+ d) ws A )] {exp[— jk(2Vio+ Vs cos A)

=0

t]

+ exy — jh(—= 2Vio+ Vscos A)t]) (13)

, (12) (13)
3
FFT
(9) (1) ,
0. 789 Uy N = 256, FFT
256 s
0. 789s X n
(n=0,1,2...255).
FFT
;2 .
FF¥T n s N
=25 127, >
50~ 200 Ve= 0

180 ,

s Vs= 5m/s
(4)
, (9

FFT
3 Vs=0 V= 2m/s

, s#0

G ~
(12)
U10+ Ut2+ 5

0~ 180

Utl+
(13)

Uso Ut Upo.

3x256

FFT

180° . )
2 ,
5, Vi=2(m/s) A= 110
Vs= 5(m/s) R
5

5f.



308 2002

110

> 6
7
51°,
i._ e e e : =
il \ ! 1A Iﬂ ‘ :
il i i g =
- l | =
e J | ' ‘i '/ ‘ w
L =8 85 N S e
| o2 . T N |
¥ FURL ) L,

3 V=0, Vi=2m/s

. " ) g “ Wi i i 40 3 o i 20l i i b -
iy iy .
2 -
» L
Mo tTHPHEErRRE ® BENVSAR

L
R

i .'4.-"ﬁ1'.kifrifi'rf
L1950 6

1977
(Bragg ) .
- . 1993

OTH

' h 1951
[ 1] Barick D E. First order theory and analysis of MF/ HF/VHF scatter L . 1978
= ' =t . 193—1994 Leeds

from the sea[ J] . I[EEE Transadions on Antennas and Propagation, Jarr
uary 1972, AP-20:2- 10.
OTH

[ 2] ) [J].

L1998, (2): 30- 36.

[ 3] ) , .
[J1. ,2000, (3): 5- 8.



