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Abstract

Neural mass model is a typical nonlinear system with rich and complex dynamics. Up to now, most bifurcation
researches of neural mass model (NMM) have focused on the influence of input or connection parameters between sub-
populations on the dynamics of NMM. Actually, the synaptic strength is varied temporally, owing to synaptic plasticity,
and plays a crucial role in regulating the dynamics of NMM. However, there are no researches on synaptic strength
bifurcation analysis of NMM, and how excitatory and inhibitory synaptic plasticity exerts an influence on the dynamics
of NMM is still little known. Motivated by this idea, the bifurcation analysis of excitatory and inhibitory synaptic
strength of NMM is conducted in this study. Firstly, codimension-one bifurcation analyses of excitatory and inhibitory
synaptic strengths are performed, respectively, through which the parameters regions of stability, bistablility, normal
and abnormal oscillation are determined. Secondly, codimension-two bifurcation analysis is conducted, through which
we can further gain an insight into the influence of the interaction between excitatory and inhibitory synaptic strengths
on the dynamics of NMM. Finally, the bifurcation analysis results is verified by the simulation results. This study of
bifurcation reveals two kinds of oscillation mechanisms: limit cycle oscillation mechanism and input-induced transition

between two states of the bistability.

Keywords: neural mass model, synaptic plasticity, bifurcation analysis, dynamics

PACS: 05.45.—a, 87.10.—¢ DOI: 10.7498/aps.63.140503

* Project supported by the Major Research Plan of the National Natural Science Foundation of China (Grant No. 91132722)
and the Scientific Research Foundation of Tianjin Medical University, China (Grant No. 088-201201).
1 Corresponding author. E-mail: wjsong2004@126.com

140503-10


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.140503

	1引 言
	2神经群模型
	Fig 1
	Table 1


	3神经群突触增益的余维一分岔分析
	3.1 兴奋性突触增益的余维一分岔分析
	Fig 2
	Fig 3

	3.2 抑制性突触增益的余维一分岔分析
	Fig 4
	Fig 5


	4兴奋性与抑制性突触增益的余维二分岔分析
	4.1 兴奋性与抑制性突触增益的余维二分岔分析
	Fig 6
	Fig 7

	4.2 输入对神经群振荡区域的影响
	Fig 8
	Fig 9


	5结 论
	References
	Abstract

