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Synaptic Processing

• Post-synaptic 
current:

• Conductance 
change:



Synaptic Processing

• Two common choices for

• Conductance change from train of 
APs:



Dendritic Processing



Firing Rates

• Spike train
• Short-time average: Qg = f, the 

instantaneous firing rate.
• For a single population with self-

feedback we get equations like



1D Tissue Level Model



1D Tissue Level Model





One-dimensional model 
without dendrites or axonal 

delays



Linearization around resting 
state



Instability Analysis







Example: Mexican Hat 
Function



Full Model



Full Model



Full Model



Instability Analysis



Instability Analysis



Doubly Periodic Square 
Function

 



Doubly Periodic Hexagonal 
Function
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