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Abstract

Space electromagnetic environment is increasingly complex; all kinds of interference cannot be
avoided, to promote the development of anti-jamming technology. For the bipolar pulse modula-
tion system, this paper mainly uses various filtering algorithms to weaken the influence of pulse
interference on the modulation signal, further optimizes the signal waveform, extracts the wave-
form characteristics, and finally uses SVM classification algorithm for demodulation, significantly
improving the demodulation performance.
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Figure 1. Time domain waveform of bipolar pulse modulation signal
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Figure 2. Bipolar pulse baseband shaping signal, modulation signal and power spectrum
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Figure 3. Anti-jamming system

E 3. bR TR

BT K R T AN S S S
100 T T T T T

50 ‘ ,
)

0 1 II]II] |I|||.|‘. I. ":"‘ T 4 I' I|' M "".'l.

-50

_100 1 1 1 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

LR RN & GE N AR i
1 T T T T T T T

0.5

0

-0.5H

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

-1

Figure 4. Superimposed pulse interference modulation signal and the
limited signal after median filtering

4. BMTBORFIEVETIES ARG FERKERENES



KK, RRE

DUBRER (S 5 PR A5 (b, e S E BRI T LMS FE RN s, LI AL S x(n) il
o BT IR AR S S y (n) S IR d (n) AT ECBE, TRIRIRELS S e(n). I
LT 3o 1 3 7 S0 D S B B ATV A e (n) BT (AL

3.3. SVM 433

SVM 598 PR T S R AEAT AP0, T LR AT L S R R WA I S\
) e R 3 ey R A B R 2 R B T, AT 5492 R 22 W R T T e A
AEHEAT AR A T O T R o 2T 50 S AR M, TR 22 1 R 40 B, 225
BB R AL, R R A D TR B MR A — 2 L

4. HEERE 5

HI TS 5 ke F PR R RENLIEBOR, R B eI R EOA R SIS M A, A ReA Rl &
SRS R AR IH S A TR AR KR PE, P DA 0 HeE AT IR, A SR PR R 1 0 8 1 T B
KAER) 1.5 4, ACBRES R 4 AT WL, X Bk of R By W &

VR 5y HROBAR IR S A ORI H0, (HER D AT 12, BENLVERORFRAR,  TRIRT BURI Y
ANEITTIRZE(LMS) FE N JER AL B, RS BRI, JF HXHR S et AT I 2R AR 2 & B IE B 42 5
e, BRI FH N ZRGF 0 I 2 2 HORXHZ S 5 BEAT EB AL B . h 141 5 7 B m] ISR IE B AL

FIE SRR G, BRI S hom I 5 2= A K, U iR A HEG e A AN T P4 W . 2
FEARFIZARE T IR LR T BB B RE IR, [EEENE S, WK s AEPTR.

i KEIERY], ZIRNUE SR EEONNIE, Wlsl 5 ZEEIFs, wT LA UG HC A R S 52 ) D g 1 o
R DR eiaBEpLYE, SRR, NIRRT HERISALFD, 10 SVM HI P aTHRE fy A RS 7o) 3
FEPTCAF AT 7028, FFAN TR BN UG AL R B, PR 58 4] DA R K T DU BE AL A5 R AN 2 1

5. &

K6 A R A AR W], ASCHR 3R T 0O ik b R ) Bk DU A G HIVE ST, iR
PEREIL T ULHCUE S 2 dB, Tl 2 DI U7 S0 T Kok TR ML REWT A RERLZE o 1207 SRAVUA RFEAR
TRk, ENHL PR R ESROCIR A, A BRItk et T RE 1. & 1 Bl s, fE

ERERNALEE R s

55 2 1 A IR GE JE R

0.8 0.4
0.6F 03}
0.4} 0.2f

0.2 0.1f

0 0

02} o1l
0.4f 0.2f
0.6} -0.3f
0.8 - L - L L L L L I 0.4 - - - L L L L L .
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Figure 5. Adaptive filtering output signal and low-pass coherent output signal
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Figure 6. Receiver waveform eye diagram and bit error rate results
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Table 1. Demodulation performance of impulse jamming system
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