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Fig. 4 The average frequency and the network structure of the coupled FHN system for the ER network
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Networked Non-Clustering Phase Synchronization
in Coupled Neuron Systems

XIE Yiding', WANG Zhengping’, LIU Shuai’
(1. School of Energy and Power Engineering, Wuhan University of Technology,
Wuhan 430063, P.R.China;
2. School of Science, Wuhan University of Technology,
Wuhan 430070, P.R.China;
3. College of Science, Northwest A&F University,
Yangling, Shaanxi 712100, P.R.China,)

Abstract: The phase synchronization of coupled neurons under different complex network en-
vironments (including classical small-world, scale-free and random networks) was studied.
Differing from the clustering phase synchronization in coupled phase oscillators generally found
and reported in previous literature, a novel non-clustering phase synchronization was uncov-
ered. The global synchronization involves 2 different dynamical processes: the frequency in-
crease and the frequency decrease, where the frequency increase is induced by the spike inser-
tion, and the frequency decrease is induced by the spike merge. Therefore, the neuron’s fre-
quency variation mainly depends on the change of spike numbers, and the usual phase cluste-
ring phenomenon cannot be found here. The findings could enrich the understanding of net-
worked dynamical behaviors including the phase synchronization and the computational neuron

dynamics.

Key words: non-clustering phase synchronization; coupled neurons; complex network; cluste-
ring phase synchronization
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