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ABSTRACT

Sensors monitor production operations in real-time, often in harsh environment, and
provide input for diagnosing the root cause of quality degradation and fault progression
such that corrective measures can be formulated and executed to control a machine’s
deviation from its optimal operational state. With the increasing convergence among
measurement science, data analytics, wireless communication, and system miniaturization,
advanced sensing methods has continually contributed to enabling functionalities that were
previously not feasible, leading to smart manufacturing. New sensors not only acquire
higher resolution data at faster rates, but also provide local computation for autonomously
analyzing the acquired data for intelligent decision support.

This talk highlights research on multi-physics sensing methods for improved observability in
manufacturing process monitoring, using polymer injection molding as a case study. The
design, characterization, and realization of a multivariate sensor with acoustic-based data
transmission capability for data transmission in a RF-shielded environment, together with
advanced computational methods, are described. Experiments performed on a production
grade injection molding machine demonstrate that a single multivariate sensor can
outperform multiple commercial sensors in predicting the quality attributes of injection
molded parts. The talk highlights the significance of integrating physics-based sensing with
data analytics for advancing the science base and state-of-the-technology to fully realize
the potential of smart manufacturing.
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