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Inherently multiscale:

Á Micro (neurons, synapses)

Á Macro (regions, projections)

Multiple modes of coupling

Á Anatomical (physical projections)

Á Functional (dynamic interactions)
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Neural systems are complex networks

Betzel & Bassett (2016). Multi-scale brain networks. Neuroimage.



Constructing Brain Networks

Bullmore & Sporns (2009) Nature Rev Neurosci 10, 186.   

Constructing Brain Networks



Hutchinson et al (2011). Neuroimage, 80, 360.

Time-varying functional brain networks
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Á Neural processes play out at a sub-second scale.

Á Cognitive processes at timescales shorter than that of an entire scan session.

Long-time averaged FC



Kivelä et al. (2014). Journal of complex networks, 2, 203.

Multi-layer network model

How to analyze a set of networks?

1. Treat each observation as a layer .

2. Link each node to itself (identity links) across 

layers to form a multi -layer network .


