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Research on Usng Adaptive Nulling Antenna
Against the Fast Follower Jammer

QIU Yong hong,GAN Zhong-min L1 Quang-xia ,ZHU De sheng
(Institute o Communications Enginesring, ALA University o Sdence and Technology , Nanjing 210016, China)

Abdract: Inorder to dfectivdly suppress the fagt follower jammer from up-link in frequency- hopping satellite communication
sygems ,a novel jamming suppresson technique (AJDBFFH) of combining digital beanforming(DBF) with frequency- hopping(FH) is
presented. The jamming suppresson problem of sgna correlaion between the fag follower jammer and the desired sgndl is lved by
ud ng AJDBFFH technique. Conputer smulation results show this technique againg the fag follower jammer is very dfective and the
error hit rate performance is inmproved.

Key words: sadlite communications;dgta bearrforming ;adeptive nulling antenna;jamming suppresson

1
’ 2
(1 ,
[2'3] . ’ ’ )
141 &1, ,
(DBP) ! (AID) , A/D
(56 . ,
A/D .A/D
( Anti -Jamming of Digita Beamr '
forming and Frequency- Hopping/ AJDBFFH) . (AJDBFFH) .
,AJDBFFH 1 , K , N
, N L N-L
, DBF 1,

:2000-02-23; :2000-10-26
: (No.99120.1.1)



4 575
2: K i ,
AID ,
#i
#i
. #i
?
BT R AIAY F1 i R Al ' i
433 3% #1 ALETER #L , i,
#i
s e
s Chet A EE 0 W
Sy S, s , Thop , Tmajd Tmajn
1 AIDBFFH , s
) K ( . AJDBFFH ,
) , L , ,
AID ’ ’ Thop ’ Tmajd Tmajn
, ( Trgja + Train < Thop)
2 L
K M( K 2 M Z vvvvvvvvvvvvvvvv &:. ﬁﬁfﬁum% ..............................................
N) , , M
1 S e ey e
' o 2 e EERAM.
! S
: k | cammuamgn
(3
i (i=1,2, L), , ,
s (i ) )
) ’ Taid  Train
’ , , (DM1)
(4 (DOA) ,
M
) LMS RS ,
‘ L DMI , ,
| L-1 | N- L (
) .DMI (
3 ) o
[3] . s ,
AIDBFFH , , )
Y , DMI
, , AIJDBFFH ,
s(t), d(t), d(t) =s(t),



576

2001

,DMI .
W = R (1
N , R x( s(t)
j(t) n(t)) , I
X d(t)
. < Thop R
e
¥ HERS
?—i%“
&I Bk |
BRF
fme —[ it B |
Bl — P Ri% |
- — T, § MERENH
mia | B E |
H&g B
i —| Bl | W 2 i) 3 —|
el t Panps
HHES « Fib
3
DMI
D Trad  » (
, ), x(t) =s(t) +n(t).
. K P
M,
(2) Tmajn ’ P
, ,ox() =j(y) +
n(t). , 5
©) (
P, K P ,
, () =s(t) +j(t) +n(t).
4 :
AJDBFFH
, ( R=0.8710\ ,
) ' [1]
(1) PO <P, -F <P
, ¢ , 2.,2),
@2 2
(*,00:(2 A/ID
Q; 1MHz; (3 Ei,
E(E>1). [3]
B/ Es .4 E/E

1
10"
107
L wtr
R
10 + AJDBFFH A&
10° |
h 10 20 30 20
EJE.J/dB
4 E/ Eq
L |
| -_ g
5
5 , ,
Trgja = 1Q s, Tman =1M's, 5(a)
E =30B, E;=20dB, 5(bh) g =500B, Ey = 30dB.
(AJDBFFH) ,
AJDBFFH
:AJDBFFH
[91. ,1998 ,66

(2) :1- 12
Kesh Bakhru. Spatid acquistion of wideband frequency- hopping sgnd's
usng adaptive array processng [A]. IEEEMILCOM’' 88 [C]:23.2.1
- 23.2.6.

Fail Eken. Use of antenna nulling with frequency- hopping againg the

following jammer [J]. IEEE Trans. on Antennas and Propagation,

1991 ,39(9) :1391 - 1397.



[4]

Asao M S. A high-cgpacity ,anti-jam EHF* bent-pipe” satellite/ cenr

tra-hub sysem architecture concept [A]. IEEEMILCOM’ 95 [C] :722

- 730. 1964 ,1985 1988
[ 5] John Litva. Digtd Bearforming in Wirdess Gommunications [M].
Artech House ,Boston London ,1996.
[6] [M].
1993.
[ 7] Robet A.Morzng. Thomas W. Miller. Introduction to Adeptive Arrays
[M].John Wiey and Sns,Inc. 1980.
[8] .
[D]. . ,2000.
[9] -
[31. ,2000,21(7) :39 - 44.
[10] , .
[3]. ( ) ,2000,1(4) :11 -
18.
2001 4 Acta Hectronica Snica No.4 2001
( 206 ) (Monthly) (Series No. 206)
Published by the Chinese Inditute of Hectronics ,Beijing
China Irfonorld
Edited by Editorid Board of Acta Hectronica Snica
Chid Editor :Wang Shoujue
Director :Liu Li
16 5 Editorial Office of Acta Hectronica Snica (P.O.Box 165,
( 100036) Beijing 100036 ,China)
(010) 68279116 ,68285082 Td 86-10-68279116 ,68285082
(010) 68173796 Fax 86-10-68173796
Printed by Textile Fintinghouse ,China
Digtributed by
Domedic :Beijing Baokan Faxingiu ,China
Foreign : China International Book Trading Gorporation
Qubscription Office —All Loca RPogt Officesin China
1SN 0372 - 2112

" ON11 - 2087/ TN (

/ ) :2- 891/ M436 20.00



