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Abstract: Resting state fMRI captures intrinsic activity across the whole brain, which is 
typically summarized into functional networks using time-averaged metrics like 
correlation. To gain a deeper understanding of how intrinsic macroscale activity both 
arises from and constrains local neural activity, we must move beyond time-averaged 
metrics to new methods that can characterize the complex dynamics of brain activity. 
Using tools from machine learning, we show that brain activity can be described in 
terms of states and trajectories, with features that are common across individuals. 
Moreover, we can use machine learning to identify the best generative models of brain 
activity along with their parameterizations. The ability to synchronize these models with 
measured resting state fMRI data opens up new possibilities in terms of model 
validation, and paves the way for individualized models of brain function that can be 
used for personalized treatment of neurological and psychiatric disorders.
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