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Interrelating multi-scale brain structure and dynamics via
modeling 
 
The brain is an immensely complex physical system whose structures
and dynamics extend over many orders of magnitude in space and time,
as do measurement and imaging methods. By averaging over scales of a
few tenths of a millimetre and below, physics-based neural �eld theory
(NFT) enables a uni�ed quantitative treatment of brain activity and
structure from the millimetre scale up to the whole brain, and from
milliseconds to days and beyond. 
 
In this talk, Professor Peter Robinson outlines the basis of NFT and how
it can be used to interrelate brain structure, activity, and function in a
uni�ed way. In particular, it can be applied to phenomena such as normal
EEG activity, natural brain resonances, evoked responses to external
stimuli, and spatial patterns of activity. Links to underlying brain structure
and physiology can also be inferred by �tting NFT predictions to data,
thereby also allowing brain states to be tracked and predicted. Natural
eigenmodes of brain activity, measured via functional MRI or EEG,
provide building blocks of brain dynamics, activity patterns, and structure
and enable phenomenological and statistical measures to be replaced by
compact physically based representations in a systematic way.  
 
View on Zoom at monash.zoom.us/j/611675966 
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Professor Peter Robinson received
his PhD in theoretical physics from the
University of Sydney in 1987, then held
a postdoc at the University of Colorado
at Boulder until 1990. He then returned
to Australia, and joined the permanent
staff of the School of Physics at the
University of Sydney in 1993, obtaining
a chair in 2000, and subsequently
holding two Australian Research Council
Federation Fellowships before his
present Laureate Fellowship. His current
work is mainly on brain dynamics,
networks, complex systems, �eld theory,
propagators, critical phenomena,
imaging, and waves. He is a Chief
Investigator with the ARC Centre of
Excellence for Integrative Brain Function,
the Cooperative Research Centre for
Alertness, Safety, and Productivity, the
NHMRC Centre Neurosleep, and the
University of Sydney Centre for Complex
Systems.
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