




Stimulating the cell
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Different parameters values leads to 
different model’s output
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Neuron’s properties 
Na Conductance at the axon
K Conductance at the  soma
…
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Reduction of 
degeneracy



Hodgkin–Huxley 1953 model, Nobel Prize in 1963

Ip(t) 
stimulus

Ip(t)=const

gN - potassium conductivity
non-linear, hyperpolarization

https://en.wikipedia.org/wiki/Hodgkin-Huxley_model

gL - sodium conductivity
linear ~leak, depolarization



input 1D vector, K features

5 CNN blocks 
* local reception filed , kernel=7
* activation=LeakyReLU 
* maxPool, len=3 

n=31 x K=12 Flatten → 372

2 FC blocks
* Dense(10,act=LeakyReLU)
* Dropout(0.1)

Output  2 floats: Z1, Z2 
Dense(2, act=linear)
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Truth
gNa vs. gK
(normalized)

Input: 3k trace
each: 7600 floats, 
amplitude normalized

Correlation with Truth

Training: 5.8k params, adam, MSE
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