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Neural Network

Y (t) Electrical activity

Avalanches activity 



Outline

• LIF neurons with synaptic plasticity	

• Heterogeneous Mean Field	

• Partially synchronous and asynchronous regimes	

• From collective activity to network structure



LIF Neuronal Model 
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LIF Neuronal Model 
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Finite size network of N neurons



Erdös–Renyi random Network

large N : PN (k) = G(Np,Np(1� p))

each link connected with probability p
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Thermodynamic limit 

Erdös–Renyi: P (

˜k) = G(p, p(1� p)/N)

fluctuations �k̃ ⇠ 1/
p
N

Dynamics (N ! 1) 6= Dynamics (finite N)

New Network construction
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Heterogeneous Mean Field

v̇k̃(t) = a� vk̃(t) + gk̃Y (t)
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Stability Analysis

Y (t) periodic of period T
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From partial synchrony to asynchronous phase: 
the role of degree disorder

Transition to asynchrony
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HMF model is non-chaotic 
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Global Inverse Problem: Y (t) ! P (k̃)



Different setups: the disorder in neurons excitability

time

neuron #
Y

time

time [s] time [s]

Yneuron #

Robinette et al., Front. Neuroeng. (2011)
in vitro experiments

Model: disorder on ai around ac = 1



Different setups: the inversion procedure
Uniform distribution P(a) around threshold,  All-to-All network

Y (t)

Y (t) =

Z
P (a)ya(t)da



Conclusions

• Heterogeneus Mean Field reproduces finite size dynamics	

• Rich dynamical phase	

• Connectivity distribution from global signals
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