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Bifurcation analysis of abnormal oscillations in a class of
Parkinson’s disease model with time delay
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Abstract: In this paper, the theoretical conditions of oscillations in an extended subthalamic nucleus - globus
pallidus network (STN-GP) model with time delay were studied. And the stability of the model at equilibrium
point was deduced by Routh- Hurwitz theorem. Numerical simulation results show that the theoretical condi-
tions are valid, and the critical points of bifurcation generated by the model are in good agreement with the
theoretical bifurcation points. The system is in a healthy state when the transmission delay between neuron
clusters is small. The larger time delay makes the system have excessive beta oscillation. that is, the system
is in a Parkinson’s state. The connection weights between clusters of neurons can also affect the oscillation of
the system.
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