
Somatic inhibition controls dendritic selectivity in a 
sparse coding network of spiking neurons.

Damien Drix1

1 Humboldt Universität, Berlin, Germany

Corresponding author:
Damien Drix1

Email address: damien.drix@gmail.com

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



y = ϕ(w⃗ · x⃗) x⃗

w⃗

∆w ∝ xy

∆w ∝ xΩ(y)

Ω y(y− θ)x

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



ϕ

Ω ϕ

Ω

Ω

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



y

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



N

M

dt = 0.5

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



�

�

x

y

z

dt = 50 ms

dt = 0.5 ms
spiking model

rate model 

ff

rcLIF  somas

dendrites

input

features

! "! ⊙

x⃗ w⃗

g = w⃗ · x⃗

y

y = ϕ(g) =

⎧
⎪⎪⎨

⎪⎪⎩

0 g < θg

y0 + y1(g − θg) g ≥ θg

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



y

ϕ

y0

g = θg

y1

θg

θg

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



u

τu
du

dt
= Id + Is − u

Id Is

Id = y

u ≥ θu u← ρ

t = 4 du
dt = 0

u

z t0 → t1

z =

∫ t1

t0

S(t0, t)

t1 − t0
dt

S(t0, t) t0 t

z′

z g

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



z′ =

⎧
⎪⎪⎨

⎪⎪⎩

z0 (1 + z1 (g − θg)) g ≥ θg

0

z0 z1

g−θg < 3

z Ω

Ω = z − z′

w

∆ = xΩ

w ← w + η ∆

∆ = κw (Ω, 0)

w ← w − η ∆

∆ = λ g (Ω, 0)

w ← w − (w ) (η ∆ , (w ))

Ω

Ω > 0 η

κ λ

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.2595v1 | CC BY 4.0 Open Access | rec: 15 Nov 2016, publ:



ℓ1

g

w r

r

τ
d

dt
r = −r

r ← r + w ( )

r ← 0 I
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