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Abstract

Automated parameter search methods are commonly used to optimize neuron
models. A more challenging task is to fit modelstof neural systems since the
model response is determined by both intrinsie, properties of neurons and the
neural wiring and architecture of the networks, Neural records of cells in the
visual system are often analyzed in'terms ‘of the cell’s receptive field and its
temporal response. This type of data requires a finer point-by-point compari-
son of response traces between the simulated output and the recorded data. To
address these issues, we‘applied & genetic algorithm optimization in conjunction
with a multiobjective fithess fulnction and a population-based error metric. Two
different modelsfof the'early stages in the visual system were fitted to electro-
physiologicalarecordings and results from a modeling study, respectively. The
first one.is aymodel of cone photoreceptors and horizontal cells that reproduces
adaptation” to the mean light intensity in the retina. A multiobjective fitness
function based on the normalized root-mean-square error (NRMSE) and a shape
error descriptor captures high-frequency oscillations in the impulse response to
uniform white flashes. The second one is a large-scale model of the thalamocor-

tical system that accounts for the slow rhythms observed during sleep. An error

*Corresponding author
Email addresses: pablomc@ugr.es (Pablo Martinez-Cafniada), cmg@ugr.es (Christian
Morillas), hans.ekkehard.plesser@nmbu.no (Hans E. Plesser), sromeroQugr.es (Samuel
Romero), fpelayo@ugr.es (Francisco Pelayo)

Preprint submitted to Neurocomputing February 8, 2017



Download English Version:

https://daneshyari.com/en/article/4947313

Download Persian Version:

https://daneshyari.com/article/4947313

Daneshyari.com


https://daneshyari.com/en/article/4947313
https://daneshyari.com/article/4947313
https://daneshyari.com

