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The so-called rest state of the human brain has revealed
a rich repertoire of dynamic patterns as viewed through
neuroimaging modalities [1]. Much of this richness is
thought to come from inherent multistable structure of
cortical activity, yet only recently have theoretical stu-
dies on the origin of these dynamics begun to dissect
the relations between corticocortical connectivity, local
neural dynamics and the global, whole brain dynamics
[2,3]. In the case of realistic connectivities, the delays
due to finite conduction delays between regions presents
a major roadblock for analytic approaches, and simula-
tion becomes the main workhorse for understanding
cortical dynamics. In this work, we contribute to the
theory of such rest state cortical activity by exploring
the variability of spatiotemporal pattern formation in
brain networks as a function of neural mass model
dynamics, connectivity and intersubject variability. We
find that the neural mass model chosen for network
modeling can reshape the stability structure of cortical
dynamics. Additionally, it is shown that the fine struc-
ture of the stability of the dynamics depends on the
joint distribution of connection weights and delays.
Lastly we also show that manipulations of the connec-
tivity delays can reshape the functional connectivity on
the longer time scale of several seconds or minutes. In
general, we attempt to layout the first steps towards an
atlas on the modeled cortical dynamics of the human
brain.

Published: 8 July 2013

References
1. Deco G, Jirsa VK, McIntosh AR: Emerging concepts for the dynamical

organization of resting-state activity in the brain. Nature Rev Nsci 2010,
12(1):43-56.

2. Ghosh A, Rho Y, McIntosh AR, Kotter R, Jirsa VK: Noise during rest enables
the exploration of the brain’s dynamic repertoire. PLoS CB 2008, 4(10):
e1000196.

3. Deco G, Jirsa VK: Ongoing cortical variability at rest: criticality,
multistability, and ghost attractors. J Nsci 2012, 32(10):3366-3375.

doi:10.1186/1471-2202-14-S1-P197
Cite this article as: Woodman and Jirsa: Variability in brain network
model dynamics: comparison of neural mass models and empirical
connectivity datasets in The Virtual Brain. BMC Neuroscience 2013 14
(Suppl 1):P197.

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

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

* Correspondence: mw@eml.cc
Institut de Neuroscience des Systemes UMR 1106, Aix-Marseille University,
Marseille, 13005, France

Woodman and Jirsa BMC Neuroscience 2013, 14(Suppl 1):P197
http://www.biomedcentral.com/1471-2202/14/S1/P197

© 2013 Woodman and Jirsa; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

mailto:mw@eml.cc
http://creativecommons.org/licenses/by/2.0

	References

