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Abstract 

Although simple neuron models like the McCulloch-Pitts model and its variants 

are mainly used in the present AI, spiking dynamics of real neurons is much more 

dynamical and complex. Further, nonlinear neuronal dynamics can be 

characterized by its bifurcation structure which typical examples are the class I 

neuron with the saddle-node bifurcation and the class II neuron with the Hopf 

bifurcation. 

In this talk, I review nonlinear dynamics, bifurcations and mathematical models 

of neurons as a basis for understanding the brain dynamics. I also explain some 

examples of neuromorphic and neuroinspired computations and hardware 

implementations for bridging between neuroscience and AI toward possible 

applications. 
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