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Abstract
Recent advances in sensing and perception systems (SPS), which move beyond from
point measurements to field representation, enable exciting new technologies in
facilitating intelligent manufacturing (IM) capable of evolving with more and more
‘smart functions’ that ultimately make the process a self-improved system. In
machine vision, light has been commonly assumed as the medium for perception.
This talk introduces new SPS methods based on physical fields as an alternative or
a complement to light for IM. As an essential medium for energy-conversion and
signal-processing, electromagnetic fields are widely found in actuators and sensors
for in robotics and automation. The new SPS methods creatively use the existing
electromagnetic fields to infer its system properties of a distributed-parameter
system, and thus eliminate costly complicated external measurement systems.
Along with some real-world manufacturing and robotic examples, a method to
derive closed-form solutions to physics-based models, reconstruct the distributedparameter physical fields, and infer its system properties from limited
measurements for analyzing and controlling its dynamic behaviors, will be
presented in this talk. This talk will conclude with a discussion on existing challenges
and future opportunities in response to global calls for developing new “intelligent”
technologies” to meet challenges of emerging applications.
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