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Fig. 1. Flow diagram of parameter switching algo-
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Fig. 3. Bifurcation diagram of unified chaotic system.
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Fig. 5. Periodic attractor of the unified chaotic system: (a) a = 0.565; (b) oo = 0.8615.
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Fig. 6. Phase diagram of the unified chaotic system with different cases: (a) the original one; (b) switching result

of algorithm 1; (c) switching result of algorithm 2.

50

40

30

20

10

-30 —-20 —10 0 10 20 30

K7 SRl RGAME

60

50

40

30

—-30 —-20 -—10 0 10 20 30

(a) & =0.55; (b) a = 0.58

Fig. 7. Phase diagram of the unified chaotic system: (a) a = 0.55; (b) o = 0.58.
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Fig. 10. Phase diagram of the Rossler chaotic system: (a) Periodic attractor (a = 0.25); (b) chaotic attractor (a = 0.55).
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one; (b) switching result of algorithm 1; (c) switching result of algorithm 2.
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Abstract

Based on the parameter switching algorithm and the discrete chaotic system, a new chaotic system based parameter
switching algorithm is proposed. The principles of parameter switching algorithm and chaotic system based parameter
switching algorithm are presented in detail by means of flow chart and step description. By applying phase diagram
observation method, chaotic attractor approximation of the unified chaotic system is investigated based on parameter
switching algorithm and chaotic system based parameter switching algorithm. It shows that chaos can be obtained
by switching two periodic parameters and periodic state can be observed by switching two chaotic parameters. Thus
the formulas chaos + chaos = periodic and period + period = chaos are proved to be workable in this paper. Chaotic
attractor approximation of Rossler chaotic system is also studied by employing the two switching methods. Two cases are
investigated. Firstly, a chaotic switching system is obtained by switching a chaotic parameter and a periodic parameter.
Then a more complex switching scheme is carried out. Periodic system is switched by two periodic parameters and a
chaotic parameter. So, the formulas chaos + periodic = chaos and periodic + period + chaos = periodic are proved to be
workable. It shows that the switching system is the approximation of the original system under specified parameter, and
the attractor is in accordance with the attractor of the targeting system. The outputs of the Logistic map based parameter
switching algorithm are more complex than those of existing parameter switching algorithm. As the distribution of logistic
map is not uniform, the approximate attractor does not consist of the targeting system and shows more complicated
structure. But approximate attractors can be obtained when the distribution of discrete sequence is uniform. In
addition, the chaotic map based parameter switching algorithm has larger secret key space since it has the initial values
and parameter of the chaotic map. Finally, the parameter switching circuit of Rossler system is designed by introducing
a square wave generator. Compared with the traditional switching chaotic circuit (switching between different systems),
the design of parameter switch circuit is simpler as it does not need to change the original structure of the system. The
output is affected by the frequency of the square wave. By adding an appropriate frequency square wave generator, the
circuit simulation agrees with the numerical simulation. It presents a theoretical and experimental base for the practical

application of the parameter switching chaotic systems.

Keywords: parameter switching algorithm, unified chaotic system, Rossler chaotic system, switching
circuit
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