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Synchronization of Gibbs Electro-optical Spatiotemporal Network
Based on Sliding Mode Control Technology

GAO Li-yu, HAN Chang-hui, GE Lian-jun, LV Ling

(School of Physics and Electronic Technology, Liaoning Normal University, Dalian 116029, China)

Abstract: The problem of the synchronization for discrete uncertain spatiotemporal networks based on sliding
mode control is discussed. At first, an effective network sliding mode surface and a network synchronization control-
ler are designed. From this, the stability condition of the sliding surface is derived. Further the stability condition is
used to determine the range of adjustment parameters in the sliding surface, and the recognition law of unknown pa-
rameters is designed. And then, the unknown parameters in the sliding surface are identified effectively. At last, the
spatiotemporal network with the actual electro-optical spatiotemporal chaos model is constructed. And the feasibili-
ty of the synchronization scheme and the effectiveness of the controller are verified by simulation. The proposed syn-
chronization technology allows the topology of the network to be arbitrary, and this synchronization scheme does not
need to design Lyapunov functions. The network synchronization can be realized by adjusting the parameters in the
sliding surface.
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