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GLOBAL BIFURCATION AND PARAMETER IDENTIFICATION
OF HR NEURONS UNDER ELECTROMAGNETIC FIELD
EFFECTS *

Xiao Ran An Xinlei' Qi Huimin
(College of Mathematics and Physics, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract In this paper, global bifurcation behavior of five-dimensional Hindmarsh-Rose (HR) neuron model is ana-
lyzed in detail under the interaction of magnetic flux and electric field variables. By means of numerical simulation, bipa-
rametric bifurcation diagram, ISI bifurcation diagram and maximum Lyapunov exponent diagram of the neuron system
are constructed, and it is found that the system has period-doubling bifurcation, inverse period-doubling bifurcation, pe-
riod-adding bifurcation and chaotic structure with "jaggedness" on the biparametric plane. In addition, based on the sta-
bility theory of Lyapunov and the idea of adaptive synchronization, the corresponding response system is constructed by
taking the chaotic system as a driving system, and an appropriate controller is selected to realize synchronization be-
tween the driving system and the response system, with unknown parameters were identified. Numerical simulation

shows effectiveness and feasibility of this method.

Key words Dbifurcation analysis with two parameters, period-doubling bifurcation, adaptive synchronization,

parameter identification

Received 22 October 2020, revised 7 December 2020.

* The project supported by the National Natural Science Foundation of China (11962012) , China Postdoctoral Science Foundation
(2018M633649XB)

+ Corresponding author E-mail: anxin1983@163.com



