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For decades, we have envisioned robots that can move, adapt, and collaborate with humans as fluidly as we do with each
other. Yet, even the most advanced systems struggle to achieve what I call fluid physical interaction: a regime where motion,
force, and intent predictions are continuously co-regulated through constraint-aware estimation, learning, and control,
enabling safe, adaptive, and seamless exchanges of energy and information. Achieving this requires robots that are stable
yet flexible, adaptive yet predictable, and compliant yet purposeful. In this talk, | will show how a dynamical-systems
perspective provides a unifying foundation for realizing fluid physical interaction. By shaping robot behavior through stable
vector fields, constraint and viability manifolds, and adaptive estimation models, we can generate control policies that remain
reactive, safe, and consistent even under uncertainty. | will present recent results that demonstrate how this framework
enables robots to generalize complex behaviors from minimal demonstrations, adapt online to changes in their dynamics and
environment, avoid obstacles in real-time, and maintain safety during physical collaboration. | will also discuss new efforts
that combine dynamical-systems principles with visuomotor learning to achieve stable, compliant, and force-aware behavior
in dynamic contact-rich tasks. Together, these developments move us closer to embodied, adaptive, and compliant robot
intelligence that can truly flow with humans and the environments they inhabit.
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