Spiking Neuron Simulation

Problem 1.

Consider Integrate and fire neuron model that has the membrane potential u(t) described by the following equation:
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Compute the membrane potential as a function of the step applied current I(t) of the magnitude Io
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Show the simulation result.

Problem 2.

Simulate the integrate and fire neuron model in the subthreshold regime (Fig. 5.20) based on the discussion presented on
http://icwww.epfl.ch/~gerstner//SPNM/node38.html
and using the integrate and fire spiking neuron software.
Transfer Function

Apply the step input pulse and observe the response while changing

1) Current amplitude

2) Membrane resistance

3) Firing threshold

Plot the time domain response function obtained from the neuron’s simulation
Activate options Plot transfer function from the menu plots
Distribution of the Firing Intervals

Chose one value of the input current I>uo/R.  Activate options Plots > Draw ISI Histogram from the menu plots.  Start simulation and observe the distribution intervals.  Consider a case with the noise on threshold.  Repeat your simulation with I<uo/R.
