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Abstract: Fast frequency hopping systems are widely used in military communications because of the good secu-
rity. But this system is usually jammed by hostile jammers such as multitone. To resist the multitone jamming for
fast frequency hopping systems, a novel receiver architecture based on independent component analysis(ICA) is
proposed. In this receiver, signals and jamers are separated using ICA firstly, then the hopping signals are de-
modulated by traditional receiver to get the trasmitted information. Computer simulations show that the proposed
receiver can gain lower bit error ratio than traditional receiver under same intensity jamming.
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Figure 1 Classical frequency hopping receiver
BEAR 2R SRR 5 AR 3k 1) LA AT A3 by B kA
e 18R LA Bl LR BE— N, PRk
WA GEREA R LU AT — A B LA BRBIE B . 48k
B LRI, FETIAE T BB, F5 i
KRB B) T —IRL T SEIGURER T
2T TR R A Bt LIRS 5, T M
A b, RMEAFIE RS, 0 O A
WAESE TP AT BEALE, AT RN TS, Tk
BB W AT
3 MISBESIHEFRE K FastiCA %
3.1 HEFEHER
FEMST oAb, AR S R AL, i
HAEEW HRRE, AR W IXA H bR
BT R AL, SEILR 5 5 R 4 3,
BB ME N, LR E )R, dn NS
(RIS B ARG R R
X=AS+n @)
:Tit(l) EP’ S?’Jﬂifﬂﬁgn/l\ﬁﬁ%y A?'\menﬁ@
WA, noyws, XOpEaSEREInE . —
FEOLT, ARBOEAE 5 S IS S ARO[, £
AAEAEEE W LIS AT IS 0L, XN H I 2 1
BERLAR -
X=AS )
AT 73 AT B H AR A AR R 135455 2 TS

FCAREFIST, A A RO AT,
FIAFUES BT

S_ WV _ Aly _ a-l
S=Y=A"X=A"AS 3)

MR ATA =T, WY =S, W52 T RS
it
ST T AR AR

978-1-935068-01-3 © 2009 SciRes.

Proceedings of 14th Y outh Conference on Communication

S=AX=U"VX (4)
3.2 FastICA &%

bithzd 90 4EACAK, Hyvarinen 25 A\ $72 H kT Ui
TR 2 AL Bk FLA TR e B
W, PIEFRCH FastiCA. FastICA Sy s Tt ab 34
W AHE AR SO B U4 B S
LB S s

FastICA Sy A B B K AL B I A AR 45
Sk, AT ISR . 5 R R 1 AR R 8
AW BRI, B, FastiCA AFiFRTEL:
TR R R ARG ALI FastiCA S0k, Fifi 5
T ST PR BRI FastiCA $13%:.

S RN S U PR (OB 3 R
P okurt(W'z)

oW (5)
—sign(kurt(W'z))[E{z(W"z)°}-3W|W|]

B R SR R . MR S LR,
Fa A, B |W] =1, &b, muoE
5T AR5 B i WU — b, S, SRS B ALk
BT A R0

W = E{z(W'z)"} (6)
EJERGEI PSS ANV SUSZ AP

W(k+1) = E{z(W' (k)z)°}
W(k+1) = W(|<+1)2 D
Wk +1)|
B, BET UL FastiCA B4
a. KOOIIE X b L
AR ORI, RIS 2
MR N IEACHEAE AR A
W WK +1) = E{z(W' (K)z)*}:
¥ & w2 H — o, M
W(k+1)=L+1)2:
Wk +1)|
R AT 43 B R 5 AU 4 5 1 R
R W WK+ WK)| =10, £k
s
0. fHCE RS y(K) = W(K)zZ .
FINGHII FastiCA HAERGERITERE, T4

b
c.
d.
e

—h



Proceedings of 14th Y outh Conference on Communication

M AE I AT 8 . FastiCA BLAE A& [l B b3 FH#E 22 1)
—ANEOV, SF RO R S AR BT R A b

( http://www.cis.hut.fi/projects/ica ) 7 LL F % 14 #5
FastiCA 7EWIKE ¥ 4> 85 T 2 AL DL K& — s RAE 1)

4 1= RSB E K S

H BRI 2 8 TP PO o FAT A 1R IR A0 A
gy, AAAEPE BRI, Hii 2T
YL B 502 AN A DUIT A (K, & 4
TRFEANE, BER A BAE, B, —#FZ
AL . B2 g T &5 5 B 2w T
(RO Pl S A P o

FEHES Mg

R ET IS
4000 15 - -

3000

2000

1000

a

o 05 1 1.5 0 0.5 1 18 2

i1

2
&
Et&ﬁf?%ﬁ’ﬁﬂi%ﬁﬁiﬂ?’éé

10"
BETFROEEAEFEE
10000 BOOO

4000
& 500 it
= = o
0 0
2

-1 AEI 1 2 -20 -10 AEI 10 20
7354 8

B2 R axsEs 58 S THRNTEERERA %

Figure Frequency spectrum and PDF of a HF signal and multi-tone

jammer
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Figure 3 Proposed receivr scheme
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Figure 4 Transmitted signal and received signal of the proposed
receiver
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Figure 5 BER of the classical receiver and the proposed receiver
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