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Synchronization of Visual Cortex Neural Network
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Abstract: In this paper the Hindmarsh-Rose (HR) single neuron model was used to study the neuron spike pattern of
visual cortex based on the neural ndwork of the visual cortex. The simula ion results showed that, in every layer of
the visual nework, the neuron spikes appeared synchronization phenomena. When the external stimulation of bipolar
neurons was changed, the pattern of the neurons spike presented bursting and spiking. The ISI of potential spike

showed bifurcation when increasing the stimulation intensity.
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Fig. 1  Phase-diagram release of single neuron. ( a)

exdtive cell; (b) inhibitive cell
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Fig. 3 Time synchronization. ( a) the phase diagram
release of the first neuron in every layers, fron top to
bottom they correspond to rapid exicitive cell, bipol cell
and slow inhibitive cell respectively; (b) the release o the
entire network structure, — 49~ 0 are inhibitive cells, 1~
50 are exictive cells, 51~ 100 are bipol cells
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Fig.4 Synchronization on space. (a) external stimulation;
(b) 1~ 5 neurons; (c) 6~ 45 neurons; (d) 46~ 50

neurons
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Fig.5 The impact of synapsis. (a) regulating the synaptic
strength, they are g5, = 3.5, g5, = 3 0 while Other
parameters unchanged; ( b) regulating enhance and
attenuation of cell synaptic current, they are T;°= 0.3, T,*
=02T=30,T5=20, T°= 0 3, T’= 0. 1, while Other
parameters unchanged. Fron top to bottom they correspond
to rapid exidtive cell, bipol cell and slow inhibitive cell
respectively
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Fig. 6 The impact of externa DC stimulation strength on
payment. ( a) from top to bottom are phase-diagram release
of the first excitive cell bipol cell and inhibitive cell

respectively; (b) ISI of the first excitive cell
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