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ABSTRACT OF THE TALK 

A major challenge today is to elucidate the dynamical operation and function of large-
scale brain systems, beyond local networks. In this talk I will present our recent data 
analysis and modeling that is based on recently published directed and weighted 
connectivity data of primates. We found a systematical relationship between the 
connection of any pair of cortical areas and their functional similarity. This relationship 
holds for monkey, human as well as rodent. I will introduce a class of spatially 
embedded random network models that robustly give rise to this structure, as well as 
many other observed spatial and topological cortical connection properties. I will then 
talk about how to incorporate dynamics into this model, by taking into account 
quantitative heterogeneity across cortical areas. This large network naturally displays 
a hierarchy of timescales: early sensory areas respond rapidly to an external input and 
the response decays away immediately after stimulus offset (appropriate for sensory 
processing), whereas association areas higher in the brain hierarchy are capable of 
integrating inputs over a long time and exhibit persistent activity (suitable for decision-
making and working memory). Taken together, this model offers a promising new 
platform for investigating dynamics and functions of the large-scale primate brain. 
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