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User Inspired-Data Driven Complex Systems Design and Optimization

Increasing uncertainty, rapid technological advances and evolving societal needs are transforming how
complex systems are designed and operated. These challenges require approaches that integrate human
needs, real-world data and advanced computational methods. Junfeng Ma’s research focuses on user-
inspired, data-driven complex system design and optimization. In this talk, he will illustrate this framework
through his latest project, Al-enabled extended-reality digital twins for gerontological nursing.

Before joining UCF in 2026, Ma spent 10 years at Mississippi State University and received early promotion
to full professor. He earned his dual-title doctorate in industrial engineering and operations research from
Pennsylvania State University. His research focuses on data driven complex system design and optimization
in logistics, advanced manufacturing and human-X teaming. He has secured more than $12 million in federal
research funding, published more than 65 peer-reviewed journal articles and received numerous honors,
including over 10 Best Paper Awards from IISE and ASME.

Microsystems for Organs on a Chip, Diagnostics and Therapeutic Applications

The natural applicability of micro- and nano-scale technologies in life sciences, medical devices and
associated areas opens new avenues for powerful interdisciplinary collaboration between scientists,
engineers and medical professionals. Swaminathan Rajaraman’s research group works on the development
of hybrid micro/nanofabrication and embedded biosystems technologies to address applications in several
areas, including organs on a chip, disease diagnostics and novel therapeutics. He will introduce his lab,
topline advances over the last decade and share two examples of industrially driven, ongoing research.

A tenured professor and successful entrepreneur, Rajaraman has published more than 110 articles in peer-
reviewed journals and conferences, holds close to 45 patents and applications, and developed several
products that are in volume production. His entrepreneurial activities include co-founding Axion BioSystems
and Primordia BioSystems, and he is working towards establishing Chrona Therapeutics. He was the
program chair and general chair for the Hilton Head MEMS Workshop 2024 and 2026, respectively, and is
president of the Transducer Research Foundation. His group has won several best paper and poster awards
at most of the major MEMS and sensors conferences.

Water Quality Engineering and Operations Research With Municipal Utilities

Process engineering research acts as the foundation for modern water infrastructure. It bridges the gap
between stringent public health mandates and affordable treatment methods. The research provides insight
into environmental infrastructure processes that supply safe drinking water, safely discharges treated
wastewater effluent and supports useful residual practices benefits human civilization. This work gives
students opportunities to use principles of mathematics, fluids, biology and chemistry to develop solutions
for complex environmental problems impacting communities.

Steven Duranceau is the director of the Environmental Systems Engineering Institute and a recognized
authority in potable water quality engineering, including the design and operation of advanced treatment
processes, corrosion control and disinfection by-product formation. His graduate students have conducted
research in Florida, Georgia, California and the Cayman, Hawaiian and Marianas Islands. Prior to UCF,
Duranceau was vice president of a national design engineering firm and engineer-of-record for several
Florida water facilities. He is a licensed professional engineer in Florida and received an honorable discharge
from the U.S. Navy.
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