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Comparative study on the anti-interference characteristics of different chemical synaptic

neuron networks
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Abstract: Objective Based on 5 different chemical synaptic models, the anti-interference characteristics of neural network
based on Hodgkin-Huxley neuron model are compared and studied. Methods The Hodgkin-Huxley neuron model and
chemical synapses were used to construct biological neuron networks with different topologies by numerical simulation. By
constructing different chemical synaptic neuron networks, the specificity of neuron anti-interference under the stimulation of
sine wave signal superimposed with certain Gaussian white noise was studied, and the signal transmission mode of neuron
networks under different stimulation signals was analyzed. The correlation coefficient method was used to calculate the
correlation coefficient of the 0-50 ms of neuron 10 in the network under two kinds of stimulation signals, and the quantitative
analysis was carried out. Results The anti-interference characteristics of the neural network were related to the chemical
synaptic model, and the anti-interference waveforms of neural networks constructed based on different chemical synaptic
models were different. Under the two stimulation signals, the correlation coefficients of the first 50 ms of neuron 10 in the
network constructed by the 5 types of chemical synapses were 0.1412,0.9145, 0.9965, 0.567 3 and 0.881 6, respectively. The
types 2 and 3 chemical synapses exhibited better anti-interference ability than the other types; the types 2 and 3 chemical
synapse model were the most complex; and the types 4 and 5 chemical synapses had the fastest delayed response. Conclusion
The types 2 and 3 chemical synapse models are most suitable for studying the anti-interference characteristics of neural
networks. This study provides some insights into the selection of chemical synapses in the construction of neuron networks.
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Figure 4 Simulation results of the neural network constructed by type 1 chemical synapses
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Figure 6 Simulation results of the neural network constructed by type 3 chemical synapses
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Figure 7 Simulation results of the neural network constructed by type 4 chemical synapses
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Figure 8 Simulation results of the neural network constructed by type 5 chemical synapses
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