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Physical Agents that Learn from Experience

Abstract

Humans fundamentally learn through interaction with and experience in the physical world, yet
modern approaches applying Al to robotics rely primarily on learning from static, offline sources
of data. While this approach has enabled exciting capabilities in some domains, it has proven
notoriously difficult to scale to the demands of fully open-world autonomy.

In this talk, I will investigate how we can overcome the limitations of learning with only static
data sources, and enable robots to learn from experience as they interact with the physical world.
In particular, I will consider how we can collect the experience—explore—that allows for learning
and improvement, and how the limited sources of data that are often available to us in the
physical world—simulators and human demonstrations—can enable this. I will consider how
simulators, even coarse simulators that are insufficient for obtaining effective task-solving
policies, can enable efficient exploration, and how the resulting exploration allows for learning
performant task-solving robotic behaviors. I will then show how generative robot policies trained
on human demonstrations can be utilized to achieve highly focused exploration and enable fast
online improvement, and how we can pretrain generative policies on human demonstrations
that can themselves collect the experience necessary to learn and improve. Across these
examples, I will argue that the insights gained through rigorous analysis are key to uncovering
the algorithmic approaches that enable learning from experience, and ultimately bringing AI to
the physical world.
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