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Abstract

Digital Transformation requires the ability to explore new digital technolo-
gies while exploiting existing resources. This in turn means that the benefits
of digital technologies on the design, development and operations of
non-digital systems need to be properly assessed and understood. Key to
this capability is the concept of Digital Twin. While initially developed for
industrial systems, Digital Twins are now being implemented for socio-
cyber-physical systems (e.g. smart buildings, smart cities, etc.) due to their

ability to leverage the benefits of digital technologies to non-digital systems.

From a systems engineering perspectives, digital twins leverage artificial in-
telligence, machine learning, along with data and visual analytics to provide
many analytical and reasoning capabilities: (1) Descriptive (what happened/
what is happening?), (2) Diagnostics (why did it happen?), (3) Predictive
(what is likely to happen?), and (4) Prescriptive (how to act in response?).
These capabilities stem from the connection between the models and
system data, which is the essence of a digital twin.

In his presentation, Professor Dimitri Mavris will first present a multi-scale,
integrated environment that supports situational awareness, optimization,
as well as forecasting and virtual experimentation at the Georgia Institute of
Technology campus level. He will then discuss recent efforts in developing
a Digital Twin of GT's Kendeda Building for Innovative Sustainable Design
(KBISD). The use of the Digital Twin made it possible for KBISD to receive
certification in 2021 as a “Living Building” from the International Living

Futures Institute (ILFI). Finally, Prof. Mavris will address the shortcomings of

current approaches to the development of Digital Twins and introduce an
ongoing NASA-sponsored research effort aimed at providing a structured,
model-based approach to the definition and development of Institutional
Management Digital Twins, which leverages the practices and principles of

both Enterprise Architectures and Model Based Systems Engineering (MBSE).
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