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Data Analytics Empower Quality Control in Advanced
Manufacturing
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2= Advanced data analytics can provide the opportunity to capture tremendous
new productivity gains, reveal the implicit product and process know-how, improve
quality control, and facilitate a digital transformation in manufacturing. In this talk,
research practice on integrating data analytics with advanced manufacturing will be
presented. We show the relationships between deep neural networks, Gaussian
process, and differential equations, and use their connections to develop new physics-
informed data analytics methods for tackling the high computational cost in high-
fidelity simulation, digital twin, and virtual assembly. Stochastic surrogate models
have been developed, including Neural Process Aided Ordinary Differential Equation
(NP-ODE) and Neural network Gaussian process considering input uncertainty. We
will also demonstrate other research examples about integrating and leveraging data
analytics with quality control in composite structures assembly.
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