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Leaky Integrate-and-Fire neuron model and conductance-based synaptic
model with matrix exponential method (Rotter and Diesmann, 1999)

Uik+1 = Ui T ; (_ui,k T Upestx T R, (Isyn,i,k"'lext,i,k))

iful-,k+1 =0 = ui'k+1 — U, (k =< k+ kRP)

Isyn,i,k = z(voi,y,k+1 + vl,i,y,k+1)(ui,t — Esyn,x,y)
y

Voiyk+1 = (Co,x,y(voi,y,t + Zi,y))
vl,i,y,k+1=((C1,x,y (vl,i,y,t + Zi,y) + Co,x,y v1,i,y))
Ziy = Lj) WiiSijo

lf t = t]{y — Si,j,(k) = SO

i: #postsynaptic neuron,j :#presynaptic neuron, x: postsynaptic neuron type, y:presynaptic neuron

type,u: membrane potenital, I,,,,: synaptic current, I, : external input,R,: membrane regsitance, tgp

f .

refractory period, W: connection weight, gy, :Synaptic conductance, Ej,,,,: revelsal potenital, tiy:

for matrix exponential method. v, :a,,v + v, v;: synaptic conductance, Z; ,,: postsynapitc conductance at initial step

j, yspike time , cg,c; coefficients
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