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Nonlinear Delayed Feedback Control of the Small-World Network

LIU Shenquan,ZHANG Xiaohan
(School of Mathematics,South China University of Technology , Guangzhou Guangdong 510640, China )

Abstract ; Pathological synchronous discharge of braincan cause several neurological diseases such as Parkinson’s
diseases and epilepsy. To tackle this problem, a small-world network isconstructed based on the Izhikevichneuron
model , which consist of excitatory neurons and inhibitory neurons, and increasing the coupling strength can realize
the bursting phase synchronization of the network. When the nonlinear delayed feedback control is applied to the
network , the synchronization activity of the network quickly disappears. Simulation results show that the differential
feedback control does not destroy discharge characteristics of the individual unit, but only by changing the correla-
tion of neuron discharge to eliminate synchronization. However, the direct feedback control suppresses the synchroni-
zation of the network by inhibiting the firing activity of neurons, which is robust against the variations of stimulation
parameters and It is more suitableclinical need formild stimulation techniques.

Key words : Izhikevich neuron model ; small-world network ; synchronization ; nonlinear delayed feedback
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