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ABSTRACT

Spread spectrum communications have increased interest due to their immunity to channel fading and low probability of
intercept. One of the limitations of the traditional digital spread spectrum systems is the need for spreading code synchronization.
Chaotic communication is the analogue alternative of digital spread spectrum systems beside some extra features like simple
transceiver structures. In this paper, This paper was used instead of the digital modulation and demodulation carriers for use in the
chaotic signal in a digital communication system among the chaotic modulation schemes, the Differential Chaos Shift Keying(DCSK)
is the most efficient one because its demodulator detects the data without the need to chaotic signal phase recovery. Also
Implementation of Differential Chaos Shift Keying Communication System Using Matlab/Simulink and the receiver con decode the
binary information sent by the transmitter, performance curves of DCSK are given in terms of bit-error probability versus signal to
noise ratio with spreading factor as a parameter and we compare it to BPSK modulation.
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Fig. 3 Simulation result of Tent map Attractor
using Simulink

A'd2 AWGN(Additive White Gaussin Noise) 3
Aeolth, Fal7le F21719 22 CSG(Chaos  signal
generator) S50 FAETE wEkA $21719 CSG
oF 2 7tex 2EE whETh

O

rﬂ
o

Tent-map simulink

05

Constant

Subhact Abs

Subtract!

Abs1

H(O)]

XY Graph

3% 4. SimulinkE 0[&¢8t Tent map A E
Fig. 4 Tent map block diagram using Simulink

568

'

sssssssssss

38 5. SimulinkE 0| &3t DCSKA| A" S| FME
Fig. 5 Block diagram of DCSK system using
Simulink

V. AlZ2f0|d &zt

2% 6% SimulinkE ©]-8&¢ DCSKWZe] Al E¢
oM Aveltt AEAE, e WE Fo AF
otk AEALe] A B ALs AT c(t) 7
AR D 0Y S Fhes A5 iF] Hel s

o] —c(t) A& &A% 4 vk

% 6. DCSK &417| &£
Fig. 6 Simulation result of DCSK transmitter output



DCSK 7he.2 Wz o] &9 tAd T4l Al=ge] A7

M
t
(@]
rl
%
2
E-
=
u
2
o
ot
o
@
2
=
&
BN
o

oJH Aolth AENE, e WE Fo| A% &
otk AFARe] 19 BS e A %
}‘]E/]'j “O”OE] 76_!_(,)_ X

7
of —c(t) AL &A% 4= ek

& 7. DCSK
Fig. 7 Simulation result of DCSK receiver
output

A|7| xed

D} ZH A7l FHela (e 41719
°ole &H Alsmlv} of W A&T 5= 15dBel
o b Qak pE 10002 sk i a2y 79
@< (& Fsted &AL = ARl Sz ed 5
AR DA As Eel & 5 9dn

BER performance of spreading factor

W

5
SNR(dB)

a2l 8. =t QIXjof wE BEREA
Fig. 8 BER performance of different values of
the spreading factor

% 82 AWGNEH A DCSK7FS. 2~ Al 2=El9]
g]-)‘\} g_x],ﬂoﬂ w}a BER /H‘:.o]q_ §]—}\}- o] Z]'-/] 37]
= BER4 o] dstdt. it s 71 Al
How 1 Ad7re] 2 FolEAN N7 HlE A

2 Z71sl7] wjitol BERS] dsrh dojdtt.

B ERAE ofe] 1 shos B4 Asd F
o B

71 w2 DCSK%&% ol&fﬂ L= 7)o ¢

2 K

Jot
i A o

r‘O

R

o,

)

(e}

|

4

Jfu

o

hirod
rlo e

o
TR o D fob oY

X,
olf

ol
>
%

N

FPGAT-@3to] st=glo] F=|o] <f o
gde] Aded g iﬁéﬁ‘r%‘% B
stz o ot}

References

[1] W. M. Tam, F. C M. Lauy, and C. K Tse,
Digital with  Chaos:  Multiple
Access  Techniques and  Performance  Evaluation.
London: Elsevier, 2007.

[2] E. C M. Lau and C. K. Tse, Chaos - Based
Digital Heidelberg,
Germany: Springer, 2003.

[3] M A. Farah, A. Kachouri,
"Design  of

Communications

Communication — Systems.
and M. Samet,

secure communication

digital

systems using DCSK chaotic modulation,”
Design  and Test of Integrated Systems in

Nanoscale Technology, Tunis, 2006, pp. 200-204.

569



JKIECS, vol. 10, no. 5, 565-570, 2015

4lH Cho and G Yim

Protocol
Unidirectional Synchronization of the Chaos
System,” |. of the Korea Institute of Electronic
Communication Sciences, vol 9. no 10, Oct 2014,
PP.1125 - 1130.

61 Y. Kim, J. Kim, H Kim, and J. Kang
”Comparison of DCSK Receiver and Enhanced

“Encryption

Communication Design Using

DCSK  Receiver with Synchronization Error”,
VIC 2006-spring IEEE 63rd , vol. 5, 2006, pp.
2261-2265.

[6] ]J. Lee and H. Ryu “Anti-Jamming Performance
of Chaos Communications SystemUsing DCSK
and CDSK Modulation Method” ]. of Korea

Institute  of  Electromagnetic ~ Engineering — and
science, vol. 4, no. 24, Apr. 2013, pp. 417-425.

[7]W. M. Tam and F. C M. Lay,
“Generalizedcorrelation-delay-shift-keying

chaos-based
communicationsystems,” IEEE Trans.  Circuits
Syst. I, Fundam. Theory Appl. vol. 53, no. 3,
Mar. 2006, pp. 712 - 721.

[8] S. Hong and E. Jang, “FPGA implementation of
digital transceiver using chaotic signal,” ]. of

scheme fornoncoherent

Korean Inst. Inform. Technol.,
2010, pp. 9-15.

[9] Y. Bae “Chaotic Phenomena in MEMS with
Duffing Equation” ]. of the Korea Institute of
Electronic Communication Sciences, vol. 6, no. 24,
Oct. 2011, pp. 709-716.

[10]S. Arai and Y.

correlation-based

vol 8. no 8, Aug.

Nishio,

communication

“Noncoherent

systems
choosing different chaotic maps,” IEEE Int.
Symp. Circuits Syst(ISCAS 2007), May 2007. pp.
1433 - 1436.

[11] K Han and G. Yim “Design of an RFID
Authentication =~ Protocol ~ Using  Nonlinear
Tent-Map” |. of the Korea Institute of Electronic
Communication Sciences, vol 9. no 10, Oct 2014,
pp. 1145-1152.

570

XA 274

Z2%(Eun-Young Jang)

1998'd “Fopelita AAlesta &
JFeh

20001 gobistar skl Ak
b Z<(FEHAh

2008'd Fobstal Wik At S4(FEhAh
20143 ~32) Algfhska Fabofsl Axjasly) 2w
¥ FAlFof - FAFEAIAAEL 5G] TEAl A|~E





