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Chaos synchronization is an important research topic discovered in recent years.
Since the focus of most research is on the unidirectionally coupled chaotic systems,
mutually coupled chaotic systems will be explored in this project. In genera, we do
not know the types of attractors and the number of attractors when synchronization
occurs. This means that we could not predict whether the behaviors are regular or
chaotic once synchronization occurs. Thus, new method of resynchronization is
proposed in this project to force the systems to have a specific attractor which we
want. So, synchronized chaotic behaviors can be applied easily. In our work, the
characteristic quantities of chaos such as transversal Lyapunov exponents, conditional
entropy and SRB measure are used to find out the threshold of resynchronization. The
stability after resynchronization can be verified by invariant manifold method. Master
stability functions can be used to calculate the range of parameters affecting the
resynchronization. The relations between K-S entropy and errors are researched by



symbolic dynamics. After resynchronization, MICM method is used to locate the
basins of initial values and parameters for coupled systems so as to clarify whether
these regions are fractals. Moreover, we use various nonlinear control methods to
achieve chaos resynchronization for coupled chaotic systems.

Finally, we will focus on generalized synchronization of chaos for coupled
systems. Degrees of generalized synchronization of chaos are explored via mutual
false nearest neighbor method and correlation function. Transversal Lyapunov
exponents and conditional entropy are used to find out the threshold of generalized
synchronization of chaos. The ranges of parameters affecting the generalized
synchronization of chaos are calculated by master stability functions. These can
determine the limit of parameters affecting the stability of generalized
synchronization of chaos. MICM method is used to locate the basins of initial values
and parameters for coupled systems while generalized synchronization of chaos
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