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Abstract: The digital multi-delay smart jamming based on Digital Jamming Synthesis(DJS) is proposed
in order to improve the jamming capability against pseudo random code phase modulation fuze. This
method could improve the effectiveness of jamming against the pseudo random code phase modulation fuze.
Theoretical analysis and experimental research demonstrate that this method can produce multiple false
targets with different time delays, which has both deception and blanket jamming effects. This method can
make the jamming frequency in accordance with the frequency band of fuze, and the jamming signal can
acquire pulse compress gain of fuze. It can make use of the jamming energy efficiently.
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Fig.1 Principle diagram of digital interference synthesis system

1 B s B G AR
12 ERHNBFESHRETINES

FUHE TP R GRER GG K GHE S (R RAEEEAE 7 s(n) = 1(n)+ jQ(n) , Hrf 1(n) A RAEAY A [l 20, Q(n)
SRR IEAS o3t o 4 SR AR B 308 o A [ A Sk SR At L O R AT AR Ak BRAG B 5 A T R A R AE J(n)

I = Y Asn=i)= Y A[I(n-i)+jQ(n-i)] (1)

i A D9 SER Al S AR, 2R AR A A 28 B0n] LAFRAR AN [R] H ke IR RCR:
2 DAC Jii, ZAIRIEHUG f th 8 B HE 5 30

N-1 N-1
J) =D A[It—it)+jQt—it)]exp (japt) = D As(t—it,)exp (jayt) (2)
i=0 i=0
Ao tORIERHSL M IER B K o MBI AFE . RQUEBIS R TG 52515 & 55 5 1R 7 18R 5 ik
FEACE I (0 45 SR o 0 % 38 M 51 15 345 ik P kb B0 25 (10 7 v 50 A S SR P VG R 38, 4 0 T4 45 5 2t DG i
B RIS B S S s, () M
N-1 N-1
s, () =s, (1) *h(t) = D As(t—it)exp (japt) *h(t) = D Ay(t—it) 3)

i=0 i=0
A s, (O BTG S5 h(t) D955 H LAY DT IE I8 4% 19 wh i i 5 y(t) = s, () +h(t) v 2 5 Ak 51F 135
4 I D JE 8 O R L s (0 MR AR S ol aU3) T LR A B TR S 2R D R I A i 2
O3 FOMALE A R, L REO8 AT Dk vh TR 45 b BREE 25, RE SR JROA W) I SE A Al H bR o S SROMAL R B A SR BT
PP, B4 22 I SiE 53 15 M 7 gl B A B /N 09 P 20 R R ARAT AR [ 69 o T AR
ARG IR TT AT, SIS U FAR A5 5 DR P oA
PGloA®
(4m)' RL,
A PO RBEMEINIER; G NGHEEM KA o W HARMEU IR A N5HERFES WK RA
SUETEREE ; L A5IHE RGHAE.
SUE RGN T TR G b O 55, AUR I — 2 15 S BT B, 51515 5 30— & 115
SAbPRNE AF B A O A e (R L, DR S S b i AR S DR P, R
b - PGoA’D,
© (4n)’RL,
X D, WEMERIME S AL B 25, 25 ME X W5 S AT IERCuE o . AT ARG S A IR IS, RN S AR
T MR TR S PR AL B 25 . D, AR T AF B R B B A A AE S Ak 35 20T LA R W) B9 MOE . DR BE P
SR AR 5145 32 2200 0 SR AR DG AL BR A4 J7 3k, BEAT G 75 400 ) 482 w0 A IR e, DUAR W SIS i pT T RE T, Ak B
i 1[I 780 D, =BT , e B A OGS S 0498, T 08 BEPLIS A A1 .
R M A7 3, 5 i A R TR D T

J:LG:KJ'[LT (6)
Lj 41IRj

Kofr: PO TARBLIEE % G W TALILR LM 25 G M5l (5 KA AE TARAE B U7 MR 3 K, =B,/B, W
TIE SR RE AL, B NGHEHEWALTE, B A TINE S LS T Bise: RV TILALEISI
EMIEE,

P=

S

4

(5)



66 A#EMFEERTFERFER %13 %

FEFEHIF A, R R AR 10/, MR TR 10%, A T3 RE 0 A 50 il B 5 AR, 7248 % &
BReh BRI OLT , AT LA B B A (R T o 9 dB, B A5 B T ARALAI SR PO
Pl [4nRj ]2 PG aDnLJRJZ
P = = ) (7
8GG,K;| 4 327R*L,G.G/K;

25 It i 5 375 W 7 S B S i) G ¢ 0 /N T 5 1S A Bk o B S R 0E, DR AL B D 3R gl o0 1 B A A T
LIS A] 25 S8R P 2 DR B R A T ARG R D) R . T 2 R GRS o R G5 5 5 IR T

B RE S ARAT 51 A5 A9 15 5 AL BEME £, Ak 22 i i SR 379 MR 7 1 P45 5 76 51 {5 BEMOHL A Hh i 19 P 29 D 3 9 O

* 2

P.,G.G,D

D ®)
NL, 47R,

]

A Py A THEHLE A D5 N AE R 2 R
% I8 22 8 R TG T AR S 0 5IE 7 AR R T H0RCR , R 5 Z R T R

PNL, (47R,)" NPGZoLR:?
de = * = 4 * (9)
8GG,D, | 4 321R*L,GG,
PRI L W 7 40 15 25 o S SR 1 W 7 T 8 9 T P D) R e R T AR R T
A _D (10)
de B NKJ'

Xb TP PR AR S5 HAS 5 AL BEHY 45 RES A 3] 30 dB DL L, ik D, il R T NK;, I TERBETIBCR T 20t
JE TG TP F G 1 D RN T

2 fHESH

H T KUESE T DIS A A B L2 0 E TS S A AT AT R T P ROR R T LR AT T AR SRR E . [ 2
Y5 T m RS 3 R A% B 52 (Binary Phase Shift Keying, BPSK){& 5 B8 FiiE , o m FEoIK B 31 61, Bk
EE 124 us, W] ULl P S BPSK I il il ({5 5 i AT s A5 B R vE L S THUTHRRE S o W I T DIS A Ak
5 Z W IE TP AR 5 0 B SR SO AR WL 3, X R T P AR 5 AR B e B AT B U PR R, AR S (S R
AR AFARL 1 31 1% 45 4 "*“’@ZE@W%%LWM&?%%I%O

AR L),

0 0.5 1.0 2 -1 0 1 2
¥(10*s) f/(10° Hz)

o
o0

o
o

<
~

o
)

normalized amplitude
normalized amplitude

(a) shape in time domain (b) shape in frequency domain
Fig.2 Time domain and frequency domain waveforms of m sequence BPSK signal
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Fig.3 Multi-delay smart noise based on m sequence BPSK signal
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Fig.5 Multi-delay smart noise before and after the matched filtering
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