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Bhushan Gopaluni

University of British Columbia
Visual Analytics: A New Paradigm for Process Monitoring

Inspired by the recent breakthroughs in computer vision, we propose a novel
paradigm for process monitoring.  Visual analytics is the process of combining visual
representation of the data, computer vision tools, and analytical reasoning to support decision-
making and extract knowledge from the data. Using the process data as visual clues, we convert
the process monitoring problem into an image recognition problem. In this talk, a novel end-to-
end visual analytics pipeline for industrial process monitoring, using 1D and 2D convolution
operations, is proposed. We learn a visual representation of the data that captures the temporal
and local features from historical 1D time-series signals that would otherwise be spread over
time. Next, the learned features in a 2D format are visually recognized and classified using 2D
convolutional neural networks. Our experimental results demonstrate that this approach
achieves better performance on an industrial multi-variate dataset compared to other state-of-

art signals imaging tools (e.g., Gramian Angular Field and Recurrence Plot).
Bhushan Gopaluni is a professor in the department of chemical and biological
engineering and an Associate Dean for Education and Professional Development in the faculty
of Applied Science at the University of British Columbia. He is also an associate faculty in the

Institute of Applied Mathematics, the Institute for Computing, Information and Cognitive



Systems, Pulp and Paper Center and the Clean Energy Research Center. He was the Elizabeth
and Leslie Gould Teaching Professor from 2014 to 2017. He is currently an associate editor for
Journal of Process Control, The Journal of Franklin Institute and Results in Control and

Optimization.

Bhushan received a Ph.D. from the University of Alberta in 2003 and a Bachelor of Technology
from the Indian Institute of Technology, Madras in 1997 both in the filed of chemical
engineering. From 2003 to 2005 he worked as an engineering consultant at Matrikon Inc. (now
Honeywell Process Solutions) during which he had designed and commissioned multivariable
controllers in British Columbia’s pulp and paper industry, and had implemented numerous
controller performance monitoring projects in the Oil & Gas and other chemical industries. He
is the recipient of Killam Teaching Prize and the Dean’s service medal from the University of
British Columbia and D.G. Fisher Award in Process Control from Canadian Society for

Chemical Engineers.
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