
S6 Table. Neuron and Synapse Models

Name Equations
Subthreshold dynamics

τmembV̇i(t) = (Vrest − Vi(t))
+ (Vex − Vi(t))

(
Ei(t) + EON/OFF,i(t)

)
+ (Vinh − Vi(t)) Ii(t) + (Vadap − Vi(t)) Iadap,i(t)

Conductances w̃ij = wij + φj or w̃ij = wij × Φj
Synaptic inputs: Excitatory inputs Ei(t) = τ

∑
j

∑
l∈Sj w̃ijs(t − (tl + D));

analogous for Ej(t) and inhibitory inputs Ii
External inputs: EON/OFF,i(t) = τ

∑
l∈SON/OFF,i

s(t− tl); for visible units only

Adaptation: Iadap,i(t) =
∑
l∈Si exp(−

t−tl
τadap

)× (t > tl)

Synaptic profile: s(t) = exp(− t
τα

)× (t > 0)

Spiking If Vi(t) ≥ Vthr:
1. Add spike with time-stamp tk = t to set Si
2. Set Vi(t) = Vrest
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