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ABSTRACT

For centuries, humans have learned and created through their hands and bodies, but our computational tools have often
separated us from that embodied intelligence. Now, the convergence of sensors, spatial interfaces, and large visual-
language Al models is reconnecting the digital and the physical. My research designs systems where the body becomes
the interface for interaction. In this talk, | present three themes from our work on Physical Al: where human experience,
spatial computing, and intelligent systems come together to augment physical understanding (perception), authoring
(creation), and interaction (action).

First, | will discuss our work on authoring environments that empower non-programmers to easily create immersive
extended-reality applications. | will provide examples from hands-on training, production, and education to show how this
works. Our system, agentAR and ARify, enables subject-matter experts to author spatial learning experiences using both
voice and gesture to create augmented reality (AR) applications with ease. Second, | will highlight our advances in Al
design generation that take in human input and generate designs in real time. Our platform, designfromX, SketchConcept,
and JustShape, integrates vision and language models to convert verbal prompts and sketches into 3D designs, allowing
humans and Al to co-create 3D design models. Third, | will present applications of embodied Physical Al in task
performance and skill augmentation. AvaTTar system is an extended reality table tennis-playing coach that fuses
coaching with immersive feedback and AgentCoach provides adaptive feedback for motor skill learning from tutorial
videos. Building on avaTTar | will present PACE: physics augmented table-tennis-playing humanoid, offering a glimpse
into the future of embodied Al. | will end by discussing visuo-haptic interfaces and smart physical tools to train workers in
hands-on manufacturing settings.

Together, these systems point to a future where Physical Al enhances how we design, train, and learn, expanding human
potential across engineering, production, sports, and beyond. By bridging immersive interfaces and embodied intelligence,
we aim to shape a new class of accessible, real-time, and spatially aware engineering systems.
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