%31 B 5
2014 £ 5 H

T HERE XA
Control Theory & Applications

Vol. 31 No. 5
May 2014

DOI: 10.7641/CTA.2014.30791

SR T R R 2D P i LR AR T %

R, B
(AR K2 WIS IS 3 TRE2ERE, 9IRS Kb 410082)

FEE: W T A S ORI R G0 [0 36 1] 80 R AR 2045 7 Rih. EEANF i v R B —, fe T H)
FHRTE R GUR AL RIS R SRR SIS I AR, D98 TR R SRS 5 — 4R P A RF SRR 80 T 1
) 25 7 g e L. R 2R Gt S B B A AU B M, 24 TR R BRI S B 5 — AR S RS sh i, R Bk AR TE
D0 AR VR AT Ry B, NN I (A BAE T B AT — IR R R 1t B R AR N 5 i 5 A s 2 R) R E
A IE L LUINEAT 5V A5 (55, 15 SEBR AR 8 A5 15 5 B 58 52 2% 1% T e AR A 3. bAb, %05 %
HFE RN RS K% — B, BRDE 280, SEHPER . BUE RS o £ W 1Z% 7 £ 1A R AT 1
B DRI R A3 Y L

KBEIR: VA SHEE; R R A

FE S TN914. 2 HERFRIRAD: A

Chaotic synchronization with parameter perturbation and
its secure communication scheme

LI Zhen-bof, TANG Jia-shi
(College of Mechanical and Vehicle Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: The synchronization of chaotic system with variable parameters is investigated; the corresponding secure
communication scheme is also proposed. The main innovations can be listed as follows. First, the parameter perturbation
items adopted in this paper are not periodical signals but chaotic signals. This process can make a chaotic system present
more complicated dynamical behavior. Secondly, a unidirectional couple controller is designed to realize the present
synchronization. On the other aspect, a nonlinear superposition procedure is introduced to generate the transmitted signal.
In many existing chaos-based secure communication schemes, the encrypted signal plays the role of the transmitted signal
directly. However, in this paper, the transmitted signal is obtained by adding the encrypted signal with several chaotic
signals. This procedure enhances the security of the algorithm. Besides, only one signal is needed to be transmitted in
this algorithm and the controller is also simple; this means that the proposed algorithm is feasible and practical. Numerical

simulations and theoretical analysis show that this algorithm is secure, efficient and generally applicable.
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Fig. 1 The variation of the biggest Lyapunov exponent vesus

the pertubation parameter o of system (6)
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Fig. 10 The decrypted signal with using the wrong key
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