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ABSTRACT:
This seminar will be on system modeling and process monitoring with multivariate statistical methods.
Specifically, the presentation will (1) review some existing multivariate statistical approaches for process
modeling and monitoring; and (2) introduce a novel latent variable regression algorithm and its dynamic
counterpart.
With the advent of Industry 4.0, which contributes to fostering a "smart factory" nowadays, the volume of
collected data has increased explosively with the aid of advanced data sensory technologies. Mining for
meaningful information from voluminous data and transforming it to valuable knowledge for smart
decision making have become an emerging field. Multivariate statistical analysis has demonstrated its
capability and superiority in extracting and interpreting important patterns from process and quality data
in many areas, including computer science, biomedical engineering, materials science, chemical
engineering and management science. In this presentation, some popular multivariate statistical
approaches will be reviewed, such as projection to latent structures (PLS) and canonical correlation
analysis (CCA), and their pros and cons will be analyzed as well. Afterwards, the new regularized latent
variable regression (rLVR) algorithm will be covered, which employs consistent inner and outer modeling
objectives, and it has shown to retain better predition performance over PLS and CCA. The dynamic
version, dynamic rLVR (DrLVR), and its monitoring framework, will also be designed for dynamic data
modeling and monitoring.
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