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Lecture 1: Passive membrane and Integrate-and-Fire model

Lecture 2: Hodgkin-Huxley models (detailed models)

Lecture 3: Two-dimensiona models (FitzHugh Nagumo)
Lecture4: synaptic plasticity
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| Systems for computing and information processing |

! Brain Computer
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Clear separation:
Where isthe program? software (pogram)/hardware
) Clear separation:
Where isthe memory? memory/processing
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Why spiking neuron models? The Problem of Neuronal Coding

Spikes versus rates

The Problem of Neuronal Coding |
Book: Spiking Neuron Models
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Rate defined as average over stimulus repetitions
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The problem of neural coding:
population activity - rate defined by population average
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The problem of neural coding:
temporal codes
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If we want to avoid prior
assumptions about neura coding,
we need to model neurons

on the level of action potentias:

spiking neuron models
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Lecturel:
Passive membrane and I ntegrate-and-Fire model

-The problem of neural coding

-The passive membrae

-Leaky ingreate-and-fire model
-Generalized integrate-and-fire model
-Quality of integrate-and-fire models
-Coding revisited
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Integrate-and-fire type models
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Subthreshold regime — passive membrane

Spike regeption
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| Passive Membrane Model
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Chapter 4. Forma Spiking models

Integrate-and-Fire model

BOOK: Spiking Neuron Models,
W. Gerstner and W. Kistler
Cambridge University Press, 2002

Chapter 4




Integrate-and-fire type models

Spike emission

Spike redeption
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Nonlinear Integrate-and-fire Model [CN

Spike emission
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Whereisthefiring threshold?

Leakyintegrate-and-fire (LIF)

Strict voltage threshold

- by construction
- spike threshold = reset condition

Nonlinear integrate-andfire (el F)

Thereisnostrict firing threshold
- firing depends on input
- exact reset condition of minor relevance




Nonlinear Integrate-and-fire Model | (N
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Integrate& Fire:
Whereis the firing threshold?

\/ 1: Introduction
\/ 2: Integrate-and-Fire (and generalisations)

— 3. Qudlity of Integrate-and-Fire models
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Validation of neuron models
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Experiments: Theory:
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Magnus Richardson

Experimental method
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The after-spike neuronal response function
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Validation of neuron models
(Clopath et al. 2006)
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Integrate& Fire:
Whereis the firing threshold?
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