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Abstract

Nowadays most systems are instrumented with sensing networks that generate
rich datasets and provide distinctive opportunities for performance improvement.
However, the complex characteristics of data streams pose significant analytical
challenges yet to be addressed. Some common characteristics of these datasets
include high variety, high dimensionality, high velocity and intricate spatial and
temporal structure. In this talk, I try to address some of these challenges in
manufacturing systems. The first part of this talk is focused on the use of
machine learning methods in analysis of high-dimensional data for process
modeling, monitoring and optimization. A general tensor-based framework is
introduced and validated using various datasets obtained from manufacturing
systems. In the second part of the talk, I will discuss how statistical and machine
learning techniques can be used to develop scalable prognostics models for
predicting the residual useful lifetime and providing advance warning of
impending failures of industrial assets. Specifically, a (log)-location-scale tensor
regression model is proposed in which the time-to-failure is treated as the
response and degradation image streams as covariates. The proposed
methodology is validated using extensive simulations and a case study.
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