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We adopt stochastic global optimization algorithm
Simulated Annealing [3] to train the ASLVN instead of
Back-propagation method [2] to avoid local minima and
convergence problems. We also use lasso regularization
[4] to enhance the spasity of the network and prune
redundant branches for parsimony. The prediction
results are shown in Fig.1B, it can be seen that the exo-
genous output z represents the subthreshold dynamics
in phase III, and the autoregressive output z? domi-
nates in the spike shape in phase I, and the cross term
output z® helps to maintain the refractory period by
cancelling the effect of z") in phase II and we also
observe that refractory inhibition effect decays after
initiation of AP, which explains the absolute refractory - ~
period and relative refractory period in physiology.

Submit your next manuscript to BioMed Central
and take full advantage of:
Authors’ details

'Biomedical Engineering Department, University of Southern California, Los ¢ Convenient online submission
20 } ) !
égg;glest,JSCAA 90089, USA. “Biomedical Simulations Resource, Los Angeles, CA « Thorough peer review

¢ No space constraints or color figure charges
Published: 18 December 2015 * Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

® Research which is freely available for redistribution

* Correspondence: kgeng@usc.edu

Biomedical Engineering Department, University of Southern California, Los Submit your manuscript at :
Angeles, CA 90089, USA www.biomedcentral.com/submit () BioMed Central
Full list of author information is available at the end of the article (S J

© 2015 Geng and Marmarelis This is an Open Access article distributed under the terms of the Creative Commons Attribution License
- (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided
( Blomed Central the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


mailto:kgeng@usc.edu
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

Geng and Marmarelis BMC Neuroscience 2015, 16(Suppl 1):P156
http://www.biomedcentral.com/1471-2202/16/51/P156

Page 2 of 2
e N
x(n) y*(n-1)H(y"(n-1}-8)
y*(n)
r—y(n)
- Z(’]
LTI LT 2(2]
B - - Z(!)
|. Spike Il. Refractory I1l. Sub-threshold
Figure 1 A Structure of ASLVN for modeling H-H equations, where the input x(n) is the randomly injected current and the output y*
(n) is the membrane potential. B The predictions results, 2" represents the exogenous output, 2% represents the autoregressive output and z
* represents the cross term outpu.
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