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Abstract: Dynamics in multi-dimensional data from engineering systems is inevitable. In addition,
multi-collinearity is ubiquitous in modern engineering systems in the era of data-rich environment. In
this talk, we present a dynamic latent variable (DLV) modeling framework with a canonical correlation
objective to model such data with simultaneously dimension reduction and latent dynamic modeling.
The dynamic latent variables are enforced to be orthogonal and separated from non-dynamic latent
factors. The DLV framework allows for multivariate dynamic latent models as well as successive
univariate latent models, with the latter having an advantage in dynamic feature engineering for process
troubleshooting. A DLV framework for MIMO system identification is also presented, which is
convenient to handle parallel controlled variables and comoving manipulated variables. A couple of
examples will be used to illustrate the superiority of the DLV framework.
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