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One of the major tasks of a neuroscientist who is develop- ~ We have developed a software tool called Neurofitter that
ing a neuron model is to find suitable values for all the  can be used to automate the process of parameter search-
parameters of the model. This is, in general, a very com-  ing for neuron models. The user has to provide time series

plex job that can take a lot of time and that requires a lot ~ data recorded during an experiment in the form of traces.
of know-how when the parameter tuning is done by hand. ~ Neurofitter will then run the computer model several

7y
time (s)

Figure |

Voltage traces showing output of a simple single-compartmental model of a rhythm generating neuron in the
pre-Botzinger complex [3]. A. Reference traces used to fit the model to. B. A trace showing the output generated by
increasing the persistent sodium current conductance by only 20% compared to the original data. C. Result obtained after
automatic parameter fitting using Evolutionary Strategies D. Result found by a Mesh Adaptive Search that started with the best
result obtained using Evolutionary Strategies.
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times with different sets of values for the model parame-
ters and will compare model output traces with the exper-
imental data traces using the phase-plane trajectory
method [1]. This way Neurofitter maps every set of param-
eters values onto a fitness value that shows how well a
model is able to reproduce the experimental data. This
transforms the search for optimal parameters into a prob-
lem that can be solved with general optimization algo-
rithms. The algorithms used by Neurofitter include
Evolutionary Strategies, Particle Swarm Optimization and
Mesh Adaptive Search. We will show some results
obtained using the method to fit a single compartmental
model, a simple network model and a complicated model
of a Purkinje cell [2]. The source code can be freely down-
loaded from Sourceforge http://neurofitter.source

forge.net
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