
CSNN’s equations and hyper-parameters

Membrane potential

τu
du

dt
= u0 − u+ ge(uge − u) + gi(ugi − u)

τge
dge
dt

= −ge

τgi
dgi
dt

= −gi

Variable firing threshold

τϑ
dϑ

dt
= −ϑ

Reset equation

u > ϑ− ϑoffset + ϑ0

timer > tr

Firing update

u← ureset

ϑ← ϑ+ ϑupdate

timer ← 0

STDP

τpre
dpre

dt
= −pre

τpost1
dpost1

dt
= −post1

τpost2
dpost2

dt
= −post2

Presynaptic update

pre← pre0

w ← w − αpre · post1

Postsynaptic update

post2prev ← post2

w ← w + αpost · pre · post2prev
post1← post10

post2← post20

Hyper-parameters

u0 = −65mV
uge = 0mV

ugi = −100mV
τu = 100ms

τge = 1ms

τgi = 2ms

τϑ(100neurons) = 106

τϑ(400neurons) = 5 · 106

τϑ(1600neurons) = 108

ϑoffset = 20mV

ϑ0 = 20mV

tr = 5ms

ureset = −52mV
ϑupdate = 0.05mV

τpre = 20ms

τpost1 = 20ms

τpost2 = 40ms

αpre = 0.0001

αpost = 0.1

pre0 = 1

post1 = 1

post2 = 1

fimin = 0

fimax = 64

λ = 78mv

T = 350ms

win = 17.0


