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Research on an improved FHN neuronal filtering model
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[ Abstract] Synaptic filtering, which is quite helpful to get the information needed in complex environment for living things, is an
important process for neurons to process and transmit information. For synaptic filtering is rarely considered in modeling the artificial
neuron models, this paper proposes an improved FitzHugh—Nagumo ( FHN ) model. By building a neuron model that can describe the
incremental change of membrane potential based on the FHN model and simulating the synaptic filtering on this basis, the
mathematical description of the proposed improved FHN model is derived. Then, the stability condition and the responses are
discussed, and the information transmit ability and the filtering ability of the proposed model are tested by the typical signals and the
speech signals in the cases of different conditions with different signal-noise ratios (SNRs). The experiments verify that, the model
can realize the transmission of inputs, increase the intensity of inputs and reduce the noises of inputs effectively.
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Fig. 1 Fitting of the nonlinear term for the FHN neuron model
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Tab. 1 The parameter combinations of the improved FHN neuron

filter model
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Fig. 2 Amplitude responses of the proposed improved FHN neuron

filter model
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Fig. 3 The input stimulus when SNR=0 dB and the corresponding responses of the improved FHN neuron filter model
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Fig. 4 The input stimulus when SNR=10 dB and the corresponding responses of the improved FHN neuron filter model
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Fig. 5 The input stimulus when SNR=20 dB and the corresponding responses of the improved FHN neuron filter model
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