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Abstract

With the advancement of computer technology, thousands of pieces of data are
collected from a multitude of sensors in many dynamics processes. The real-time data
and databanks will become gold mines of knowledge if accurate and relevant
information could be extracted and utilized in a timely manner. Multivariate statistical
methods have proved to be powerful tools to handle high dimensional and correlated
process variables. Three examples of applying multivariate statistical analysis are
presented in the first part of the talk, process monitoring and fault detection in the
papermaking process, lakebed classification using remote sensing technology, and
extracting information from drill data collected in the mining industry. Our effort in
integrating multivariate statistical method with the model-based approach will also be
presented. The second part of the talk presents examples of applications of stochastic
systems theory in real-world problems. In the first example, Markov chains are used
in the simulations of (1) a drug delivery process, and (2) cell population dynamics.
The second example concerns problem formulations and solution procedures of
production planning and inventory management with applications to the paper
industry.
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