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Since the invention of microprocessors, fast sampling has been the dogma for
building realtime systems in applications from healthcare to manufacturing.
Increasingly prevalent data-intensive measurements such as imaging and streaming
videos, however, remain widely separated from high-speed realtime applications.
This talk discusses a system-theoretical framework for closed-loop controls under
such mismatched sensing and actuation. Drawing from subfields of information
science and sampled-data controls, we discuss (1) modeling and online signal
processing that understand multi-scale thermo-mechanical interactions to reliably
address imperfect, potentially irregular sensor feedback, and (2) the realization of
control strategies that maximize performance beyond conventional bandwidth
limits. Along the path, we share the hardware-control co-design of a home-brew
laser additive manufacturing testbed and broader relations to robotic inspection for
aerospace manufacturing.
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