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Abstract

In this paper, the 3D chaotic system and the 5D hyperchaotic system are synchronized via the
center translation method, where the variable coefficient in the nonlinear part of the 3D chaotic
system is taken as the uncertainty in the synchronization. The center of the state variables of the
response 3D chaotic system is translated to the assigned state variables of the drive 5D hyper-
chaotic system, such that the model of the error system is the same as that of the response system.
Thus, synchronization of different systems is converted to stability control of the error system.
This method can effectively simplify the design procedure for synchronization controller, and it
can be applied to the study of drive system with uncertainty, so long as the synchronized state va-
riables of the drive system and their derivatives are known or can be estimated by state observer.
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Figure 1. Lyapunov exponent spectrum of the response sys-
tem (2) versus increasing H
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Figure 2. Sub-Lyapunov exponent spectrum of the response system (8) ver-
sus increasing H
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Figure 3. Error and synchronization curves of the corresponding state variables of the response and the drive systems before
adding u, and u, to the response system: (a) Error curves; (b) Synchronization curves
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Figure 4. Error and synchronization curves of the corresponding state variables of the response and the drive systems after
adding u. and us to the response system: (a) Error curves; (b) Synchronization curves
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