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Cities need high quality and well-functioning infrastructure
systems, such as transportation systems, building network,
and water and wastewater systems, to provide the needed
services and increase the quality of life of their citizens. Yet,
many cities in the world face the problem of aging and failing
infrastructure systems. Rapid growth of urban population
together with increased stresses caused by the environment,
such as climate changes, further challenges the operation
and maintenance of the existing infrastructure systems.
Concurrently, recent advances in sensing and communication
are allowing us to peer into urban phenomena and infrastructure
in a dramatically different way, though there are significant
technical challenges that remain unsolved to ensure that
these solutions are cost-effective and scalable. Thus, the
need for trillions of dollars of investment for infrastructure
maintenance and renewal, while promoting sustainability and
resilience, is real, but might be challenging to attain.

These all emphasize the need to transform/revolutionize the
way we operate and maintain our infrastructure systems. As
is the case for any critical investment in resource-constrained
environments, we need to make proactive decisions about our
investments to infrastructure systems in the most informed
manner, which requires smart infrastructure systems and
smart processes associated with it. This would involve
utilization of diverse data, rapidly identifying “pain” in the
existing infrastructure, maintaining a memory, and developing
approaches for proactive decision-making. Such concepts
associated with smart infrastructure would enable city and
government officials, and industry partners to leverage
information and data about these systems when prioritizing
the decisions associated with where and how much to invest.
In this talk, we will give an overview of research done on smart
infrastructure and dive deeper into specific research projects
on smart buildings for operational and energy efficiency.
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