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Complex networks models have become the primary tool in modern neuroscience
research supported by new neuroimaging techniques. Complex networks can be
viewed as an extension of graph theory to capture the high structural heterogeneity
and inherently dynamical properties of the brain. A quantitative analysis of network
organization could help us get insight into the brain processing principles at micro-
and macroscales. Furthermore, these networks facilitate the analysis of cognitive
changes due to neurodegenerative diseases and subsequently designing disease
modifying therapies. �ere is supporting evidence from cellular and systems-
level neuroscience that the anatomic signatures of neurodegenerative processes
correspond to large-scale networks in the brain leading to the network degeneration
hypothesis. Existing studies mostly are limited to synchronization or correlation
of brain activations and do not address how diseases modulate the connectome.
Novel mathematical paradigms such as graph theoretical techniques can capture the
brain connectivity and its topology. New descriptors of complex networks are able
to quantify induced changes in topology or network organization or serve as theory-
driven biomarkers to be used in disease prediction at the level of the individual
subject.

�e aim of this special issue is to develop and adapt emerging graph theories at
the interface of control, statistical physics, machine learning, and so on, to account
for the brain’s complex adaptive nature, and to enhance our understanding of brain
networks to be applied in cognitive and clinical neurosciences. We are interested
in contributions that explore novel analysis and modeling strategies of complex
networks found in basic brain research and in many neuroscience applications. We
aim to explore the relation between disease network properties and processes on
these networks, in particular leader-follower networks and functional, structural,
and e�ective connectivity networks. Of special interest are applications under
three headings: (i) controlling regions in graph networks responsible for disease
evolution; (ii) applications of novel graph analysis techniques to studies of functional
and structural connectivity in disease networks; and (iii) disease dynamics in
heterogeneous networks.

Potential topics include but are not limited to the following:

Graphical models of the connectome
Centrality measures and algorithms for complex network analysis
Community detection algorithms
Pinning and synchronization aspects in complex brain networks
Graph signal processing
Modeling approaches of complex networks (random, small-world, and
scale-free)
Time delay techniques for brain networks
Big data methods for brain networks (e.g., approximate inference, distributed
computing on graphs)
Dynamical graphical models
Various types of brain data including (f)MRI, M/EEG, and PET
Applications in neurodegenerative diseases

Authors can submit their manuscripts through the Manuscript Tracking System at
https://mts.hindawi.com/submit/journals/complexity/aacn/.

Papers are published upon acceptance, regardless of the Special Issue publication
date.
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