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Toyota Technological Institute at Chicago Associate Professor Matthew Walter E
(FEHEALEL]
Natural language promises an efficient and flexible means for humansto communicate with robots, whether they
are assisting the physicallyor cognitively impaired, enabling scientists to explore the depths of the ocean or
space, or helping people with daily tasks in their homes. It is because of this promise that the Al community has
spent more than 50 years working towards the goal of realizing methods capable of parsing free—form language

into a form that robots can readily reason over. In this talk, I will provide a brief history of research on language



understanding for robots, beginning with SHRDLU, the seminal rule-based model from the early 1970s, through
modern day methods that utilize large language models (LLMs). Along the way, I will highlight our group’s
research on statistical methods for language understanding and will describe how these methods enable robots
to not only follow spoken instructions, but to also learn from language. I will conclude by describing our ongoing
research that endows LLMs with the ability to maintain an explicit representation of the world state as a form of
“memory”, and will show that this capability enables our method to reason over long time horizons for which
contemporary methods fail.

(GEATIE L]

Matthew R. Walter is an associate professor at the Toyota Technological Institute at Chicago. 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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