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Abstract: Rapid advancements in imaging/computing technologies and machine intelligence have
motivated manufacturers to develop online sensing methods to maintain product quality with
improved production rate. This talk introduces methods to derive potentially low-cost solutions
that combine non-contact field-based measurements with high-fidelity physics-based
computational models for process optimization, parameter estimation and direct field-based
feedback control. Illustrated with findings from an intelligent machining research involving multiscale and multi-fields (mechanical, thermal, magnetic and electric), a method to derive closedform solutions to physics-based models, reconstruct the distributed-parameter physical fields, and
infer its system properties from limited measurements for analyzing and controlling its dynamic
behaviors, will be presented. 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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