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H1FaEH @ [Diffusion Models for Shared Autonomy ]
Toyota Technological Institute at Chicago Associate Professor Matthew Walter F

Contemporary robots primarily operate in one of two different ways——full-teleoperation or full-autonomy.
Teleoperation is common in unstructured environments (e.g., underwater), where existing capabilities in
perception and control are insufficient for fully autonomous robots to operate reliably. However, direct
teleoperation requires users to interpret the various sensor data streamed from the robot while simultaneously
controlling its low—level actions, a responsibility that is particularly challenging for highly dynamic tasks (e.g.,
controlling drones). Alternatively, shared autonomy provides a framework in which a user and an autonomous
agent collaboratively control a robotic system, ideally in a way that exploits their complementary strengths——
high-level reasoning and scene understanding for humans and low—level sensing and control for robots. Existing
approaches to shared autonomy rely on assumptions that limit their generalizability, such as knowledge of the
environment dynamics, that the user has a fixed set of goals that is known a priori, or that the objective (reward)
to be optimized is given. In this talk, I will present a new approach to shared autonomy that employs a modulation
of the forward and reverse diffusion process of diffusion models. This approach does not assume known
environment dynamics or the space of user goals, and in contrast to previous work, it does not require any
reward feedback, nor does it require access to the user’s policy during training. Instead, our framework learns
a distribution over a space of desired behaviors. It then employs a diffusion model to translate the user’s actions
to a sample from this distribution. Crucially, I will show that it is possible to carry out this process in a manner

that preserves the user’s control authority, which has important implications to trust.

Bio: Matthew R. Walter is an associate professor at the Toyota Technological Institute at Chicago (TTIC).
His interests revolve around the realization of intelligent, perceptually aware robots that are able to act robustly
and effectively in unstructured environments, particularly with and alongside people. His research focuses on
machine learning—based solutions that allow robots to learn to understand and interact with the people, places,
and objects in their surroundings. Matthew has investigated these areas in the context of various robotic
platforms, including autonomous underwater vehicles, self-driving cars, voice-—commandable wheelchairs, mobile
manipulators, and autonomous cars for (rubber) ducks. Matthew obtained his Ph.D. from the Massachusetts
Institute of Technology and the Woods Hole Oceanographic Institution, where his thesis focused on improving

the efficiency of inference for simultaneous localization and mapping.
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