56 11 2007 11 Vol.56 No.l11
1000-3290/2007/56 11 /6270-05 ACTA PHYSICA SINICA ©2007

November 2007
Chin. Phys. Soc.

N
510641
2007 1 31 2007 3 19
DCSK .
DCSK DCSK
DCSK
PACC 0545
1.
12

chaos shift keying
CSK ** differential chaos shift
keying DCSK ° . CSK DCSK

DCSK
CSK . DCSK
CSK
67
frequency o)
modulated differential chaos shift keying FM-DCSK *
DCSK
9 1 a l bl
DCSK Rayleigh . o w )
+1 1 l
DCSK
Sk
X k=21-18+1
T b, k= 20-18+1
o DCSK
* 60572025 ! ! NCET-04-0813
04205783

F . E-mail fengjc@scut. edu. cn

DCSK
DCSK

20-18
208

105137



11 DCSK 6271

N *k
B R AR
e
ERB X
by
Si ~| >
- LN e
1 [ &) R
EB & MIRAYR — b,
4 Frey N A
(b) (©)
1 DCSK
Xy 2[? . Raylelgh X a,ka_g + azxk”_ﬂ_r + Ek+}/—,‘9 . 5
1b B
Sk S, + a8, _ . a, 2
. > e =0 ¢
a, Rayleigh T k= 2021 pal
28
i 2, 2 2, 2
Rayleigh ¢ =~ 2 wy, aybxy_p + arbxy 5,
k= 20-1 p+1
208
r, = a; 8, + a,8;,_, + Sk 2 + A W, a %, g + aZxk—ﬂ—r
e, AWGN k= 20-1 Bl
x & + b&_
N,/2. "w s
4
e b wigd,
k= 20-1 Bl
28
2 2b 2 Zb 2
+ Wy 101Xy yy-p+ Q20X )y p o
k= 201 B+l
p 28
2 1
+ Wy Q@ Xpyy_g + Ay Xpyy_p
¢ = 2 Wiy + Wy Thylhey-p 3 k= yz_;,en e e
k= 2021 B+l
0< w wzsl Y X Sk+}/ + b1€k+7—,‘?
203
l
+ Z w, Sk+ }/Sk+ r-p- 6
R +1 ¢ =0 k= 3021 g+l
bl = | <0 4 9
- C .
Eclb=+1 = w +w Ba +a E| x|
3 7
var ¢, | b, =+ 1 = wl + w, B af + a; var x
+B al+a5 E x, N,
— 1
BER . O0<7 y<2p 1 3 + ZBN(Z) 8
208 E - var -
¢ ~ w, a bx_ s + aybx,_ 5, + . 1 1
! k:ﬂz;ﬁ”l Pk 208 + &) logistic E «x, =5 var X =3 E, =2BE
X Qg+ % g, + & p X%
28
Ecl|bZ:—l Z—Ecllblz‘l‘l 9

+ Z Wy, a b,ka,ﬂ + a; bzkafﬁff + &y
k= 20-1 f+1 var ¢, | b, ==1 =wvar¢ | b, =+1 . 10



56

6272
. al + a5 .\ 4N, 28N, 10000
Caitay B aitay By ai+a CE) 1 E o
=E a; =0.5 B=50 =2 w, =w,=1. Y=
BER :%Prob ¢ <01 b =+1 123  BER E,/N 2 2
1 E o) =23 E a5 =
+ 5 Prob ¢, =016 =-1 13 =50 t=2 w,=w,=1 y=123 BER
| f( Eoe b =+1 ) E,/N, 3 2 3
=2 2var ¢l b =+1 Y BER 9 B
2 2 -1 =50 £ =2 E & =E &2 =0.5
=1erfc([(Lw22) T ) 11 ) ) ! :
2 Wy + W, E o =23 E a5 =1/3
Prob - 4 9
DCSK 4
9
BER, = %erfc G 12
1 w? + wg
- 1 11 12
2 S w, + w,
DCSK
DCSK . 11
(7))
BER 5 erfc > w,
= W,
N BER o ‘ | | .
1 T\ 0 4 8 12 16 20
fenrc( (N) ) N=3  N<2p. (Ey/No)/dB
erfc
2 y BER E/N,
B=50 t=2 w; =wp, =1
1 (“’2)2 0
w% + w; _ + w 10 '
w1+w22_1+2(72)+(&)2 [ -
wy wy
w, 107 F
wy v
m
& m
w, 1072‘_:,::,
4.
1078 i : ; ;
0 4 8 12 16 20
MATLAB (Ey/No)/dB
logistic
X = 1-2x7 x, € -11 13 3 7 BER  Ey/No

B=50 t=2 wy=w, =1



11 DCSK

6273

N, = 18dB.

107 =

BER ¢

w, =1 w,=0 0<o<l

4 . 4

c=1

DCSK

1073 i i i ; i i i i
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
[e2
4 BER ¢ B=50
Y=t=2 wy =1 wy=0 E,/Ny=18dB DCSK
- DCSK
dB 1.6 x 1072,
3
E o =E a5 =0.5 B=50 =2 y=2 E,/
1 Pecora LM Caroll T L 1990 Phys. Rev. Lett. 64 821 7 Feng J C Tse C K 2007 Reconstruction of Chaotic Signals with
2 Wu X ] Wang X Y 2006 Acta Phys. Sin. 55 6261 in Chinese Applications to Chaos-based Communications  Beljing Tsinghua
2006 55 6261 University Press  in Chinese 2007

3 Dedieu H Kennedy M P Hasler M 1993 [EEE Trans. on Circuits
and Systems-11 40 634

4 Sun L Jiang D P 2006 Acta Phys. Sin. 553283 in Chinese 8
2006 55 3283
5 Kolumbdn G Vizvari G K Schwarz W e al 1996 Proc. Int.
Workshop on Nonlinear Dynamics of Electronic Systems — Seville 9
Spain p87
6 Lau F CM Tse C K 2003 Chaos-based digital communication 10

systems Heidelberg Springer Verlag

Kolumbéan G Kis G
Fundamentals of Electronics
E81-A 1798

Xia Y X Tse CK Lau F C M. 2004 [EEE Transactions on Circuits
and Systems 11 51 680

Bottomley G E Ottosson T Wang Y P E 2000 IEEE Journal on

Jaké  Z

Communications and Computer Sciences

et al 1998 [EICE Trans.

Selected Areas in Communications 18 1536


Absent Image
File: 0


6274 56

A delay-combining reception scheme for DCSK communications
system over a multipath fading channel”

Chen Hong-Bin  Feng Jiu-Chao’ Hu Zhi-Hui

College of Electronic and Information Engineering  South China University of Technology =~ Guangzhou 510641  China
Received 31 January 2007 revised manuscript received 19 March 2007

Abstract
A delay-combining reception scheme for DCSK communications system over a multipath fading channel is proposed. BER
performance of the scheme is analyzed theoretically and simulated. The results indicate that in comparison with the original DCSK
communication system the one with delay-combining reception has better BER performance. When the delays of reception paths
are different the BER performance are almost the same. When equal gain combining is adopted for the reception paths the
scheme achieves the best BER performance. The theoretical upper bound of the BER performance decreases with the increase of

the number of reception paths.
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