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Exponential Synchronization of Discrete Uncertain Spatiotemporal

Networks With Topology Switching Characteristics
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Abstract The exponential synchronization problem of discrete uncertain spatiotemporal networks with topology switch-
ing characteristics is researched. Based on the stability theory, the Lyapunov function with exponential form is constructed
and the structural equation of the synchronous controller is designed, and then the synchronization condition of the spa-
tiotemporal network is obtained. Meanwhile, the unknown parameters of the network are identified effectively by designing
the identification law of the unknown parameters. Finally, we use phase-conjugate wave spatial expanded system as the
nodes of the network to simulate, and the feasibility of the synchronization scheme and the effectiveness of the controller
is verified. By constructing the Lyapunov function with exponential form, the synchronization rate of the network can be
adjusted effectively. In addition, the synchronization condition does not contain the coupling matrix term of the network,
which eliminates the influence of the topology switching characteristics on the synchronization process, and makes the

network synchronization performance more stable.
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