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Abstract:

theoretically and implemented in hardware circuit. However, the main firing activities of this neuron are only affected by the lo-

Adaptive synaptic neuron model has two complex activation functions, which make it difficult to be analyzed

cal curve characteristics of the two activation functions and these local curve characteristics are completely different. In view
of this, a simplified mathematical model of adaptive synaptic neuron is proposed using two simple functions to respectively fit
the two different local curve characteristics. Based on the trajectory diagram of the equilibrium point, the evolution mechanism
of the equilibrium stability of the simplified model with the change of external stimulus is explained. It achieves the transition
between the stable and unstable equilibrium states via Hopf bifurcation. By means of theoretical analyses and numerical simu-
lations, complex dynamics of the adaptive synaptic neuron under different parameters is investigated. Finally, an analog circuit
is designed using discrete components and a printed circuit board is made. The motion trajectory captured by a digital oscillo-
scope verifies the feasibility of the simplified activation functions and the correctness of MATLAB numerical simulations.
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