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Augmenting Manufacturing System
Intelligence through Data-Driven Analytics
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Biography

Xiaoning Jin is currently an assistant professor in the Department of
Mechanical and Industrial Engineering at Northeastern University. She
received her M.S. and Ph.D. degree in Industrial and Operations Engineering
from the University of Michigan, Ann Arbor in 2008 and 2012 respectively. Her
research interests include physics-based and data-driven predictive analytics
and decision support tools for manufacturing system operations and
maintenance, manufacturing process monitoring, diagnostics, prognostics
and health management. Her works have been applied to a variety of industry
applications ranging from advanced manufacturing systems such as automotive assembly systems,
roll-to-roll printing process monitoring, smart operations and maintenance decision-making. She
co-authored more than 40 published or accepted journal papers and conference proceedings. She is
the recipient of several prizes and awards including the 2016 Outstanding Yocung Manufacturing
Engineer Award from the Society of Manufacturing Engineers (SME).

Abstract

Modern manufacturing processes are often complex systems of numerous interacting components
that operate in multiple physical domains and often follow highly nonlinear dynamics. This talk will
describe a recently proposed hybrid modeling method that use data-driven models and
physics-based models collaboratively in a multimodal data-rich manufacturing environment to
characterize the process normal behavior, error propagation dynamics, hence enabling real-time
process condition monitoring, fault detection and identification. The new hybrid modeling paradigm
was applied to a semi-continuous manufacturing system-roll-to-roll (R2R) manufacturing system for
elastic film products. It will be shown that integrating sensor-data fusion and data-driven methods
in terms of process modeling carries significant potential benefits compared to the more traditional
physics-based methods. The talk will be ended with a brief summary of possible future research
directions both in terms of manufacturing process monitoring and diagnostics, and in terms of
data-analytics in modern manufacturing.
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Computation Services in Cybermanufacturing Systems
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Biography =

Dr. Ran Jin is an assistant professor and the Director of Laboratory of Data Science
and Visualization at the Grado Department of Industrial and Systems Engineering at
Virginia Tech. He received his Ph.D. degree in Industrial Engineering from Georgia
Tech, Atlanta, his Master’s degrees in Industrial Engineering and in Statistics, both
from the University of Michigan, Ann Arbor, and his bachelor’s degree in Electronic
Engineering from Tsinghua University, Beijing. His research focuses on Data Fusion
in Smart Manufacturing, including the integration of different types of data sets (e.g.,
ensemble models), variables (e.g.,, quantitative and qualitative models), and
information (e.g., product quality and equipment reliability) for synergistically modeling, monitoring
and control of manufacturing processes and systems. He is currently serving as an Associate Editor for
IISE Transactions, Focus Issue on Design and Manufacturing. For more information about Dr. Jin,
please visit: https://ise.vt.edu/ran-jin.

Abstract =

Traditional smart manufacturing emphasizes data-driven decision making for individual systems. When
manufacturing systems are connected, computation services executed by ubiquitous computing
resources transform data sets to decisions that can adaptively improve productivity, quality and flexibility
of a cybermanufacturing system. Such a system poses significant challenges in communication,
computation and control. Motivated by these challenges, this presentation will mainly focus on how to
improve performance, reliability and responsiveness of computation service. The authors proposed a
recommendation-based adaptive pipeline methodology to identify the best method option in
manufacturing customization. The authors proposed a predictive offloading methodology to minimize
the energy consumptions of computation, while satisfying the constraints on computation availability
and deadline of computation tasks. Manufacturing case studies were performed to validate the
proposed methodologies.
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