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Next generation control and acquisitions platforms for studying large-scale
neural-behavioral dynamics in freely-behaving animals

A major challenge in neuroscience is to uncover how defined neural circuits in the
brain encode, store, modify, and retrieve information. Adding to this challenge is
the fact that neural function does not operate in isolation from but rather within
living, behaving animals. Great technological advances over the past decades have
allowed researchers to begin to optically measure and modulate neural activity
but these approaches are often limited to head-fix animals when studying neural
function at spatial and temporal scales relevant to internal neural circuit
dynamics. While a great deal of scientific and technological progress has been
made, there is still much to learn concerning complex neural function, especially
within the context of natural behavior. To tackle this challenge, significant
advancement of neural, behavioral, and computational tools is needed along with
new experimental approaches to enable the detailed study of neural circuits
within the context of complex behavior and naturalistic, ethologically relevant
environments.

Here, I will present our ongoing work leading the UCLA Miniscope Project, an
open-source collaborative effort aimed at accelerating innovation of
neural-behavioral technology while also democratizing access to these
transformative tools. This talk will specifically focus on what I hope the future of
neural-behavioral research looks like, the critical role engineering and physics will
play in reaching this future, and projects my lab is currently working on to address
underlying obstacles within modern neural-behavioral research.




