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A Smart Left Decision Support System (DSS) for Flashing Yellow 
Arrow (FYA) Signals

To date, there are no warrants or standards for a variable left-turn mode, changing by time-
of-day for left-turn signals. Dr. Abou-Senna will talk about the development of a smart left 
platform using real-time traffic to optimize left-turn operations. The technology time stamps 
detector and phase state changes within a NEMA-actuated signal controller on a cycle-by-
cycle basis. The DSS provided conclusive results in offline and field testing while interfacing 
with different controllers used in Florida, making FYA signals efficient, safe and responsive to 
fluctuating traffic conditions.

Dr. Abou-Senna has 28 years of experience in traffic engineering, focusing on the operational 
and behavioral aspects of the traffic system considering advanced traffic control devices, smart 
corridors and intelligent intersections with V2V and V2I communication. His research also 
spans pedestrian safety and air quality. He received his Ph.D and M.S. degrees from UCF in 
civil engineering, and a B.S. and M.S. from Cairo University, Egypt. He worked in the private and 
public sectors for 12 years before joining UCF in 2014 and has been a registered Professional 
Engineer since 2006. He manages several research projects for FDOT. He is a member of the 
UCF SWAT committee on Transportation and the International Scientific Committee of Civil and 
Environmental Engineering of the World Academy for Science, Engineering and Technology.
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Harnessing Nonlinear Mechanics to Design Deployable, Adaptive and 
Lightweight Structures

In this talk, Dr. Kwok will discuss his research efforts on developing deployable, adaptive 
and lightweight structures utilizing the nonlinear mechanics of thin-shells, thin-membranes 
and stimulus-responsive materials. He will introduce ongoing projects, including deployable 
spacecraft booms based on thin-ply composite laminates, smart polymer/CNT composites 
with sensing and shape actuation, and modeling time-dependent polymer membranes for 
long-duration stratospheric balloons. 

Dr. Kwok’s research interests lie in mechanics of thin structures, stimulus-responsive 
materials and micro-architectures. His research focuses on understanding and harnessing 
instability and localization of ultra-thin composites and polymer membranes to design novel 
deployable structures for aerospace applications. He received his Ph.D. and M.S. degrees in 
aeronautics from the California Institute of Technology. Prior to joining UCF in 2017, he was 
a Research Scientist at the Technical University of Denmark. He is a recipient of the NASA 
RHG Exceptional Achievement for Engineering award. Dr. Kwok’s research is supported by 
NASA, the Office of Naval Research and industry.
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Computational Fluid Dynamics as a Tool to Combat Human Diseases

Transport phenomena play a major role in the genesis and development of a number of 
human diseases. Dr. Ilegbusi will discuss his research on the application of computational 
fluid dynamics to model such phenomena in the human respiratory and cardiovascular 
systems and develop interventional technologies for the associated diseases. The 
discussion will cover lung cancer localization for targeted radiotherapy, ballistic and 
aspiration capacity of cough in patients with neurological diseases, obstructive sleep 
apnea, and human coronary artery disease.  

Dr. Ilegbusi is a pioneer in the application of computational fluid dynamics to 
understanding and re-engineering biomedical and materials processing systems. He has 
published seven books, 158 journal papers and 63 conference papers, and holds five U.S. 
patents. He has organized numerous international conference sessions and consulted for 
major multi-national corporations. Dr. Ilegbusi has received numerous awards including 
the Martin Luther King Jr. Visiting Scholar at Massachusetts Institute of Technology, Mike 
Akryl Trophy of the British Heat Transfer Society and ALCOA Researcher of the Year. He is 
a fellow of the American Society of Mechanical Engineers. 
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Advancing Undergraduate Engineering Education through Blended and 
Experiential Learning

In recent years, STEM education has transitioned from traditional face-to-face instructional 
models to newer learner-centered pedagogical models. In this presentation, Dr. Pal 
will introduce her collaborative research efforts on implementing and evaluating the 
blended-learning approach in an undergraduate high-enrollment engineering class and on 
developing a novel biomedical engineering curriculum based on the experiential learning 
pedagogy.

Dr. Pal received her Ph.D. in biosystems and agricultural engineering from Michigan 
State University. Prior to joining UCF, she was a postdoctoral research associate at the 
University of Rochester. Her doctoral and postdoctoral research was in biomedical sensors, 
biophotonics and bio-inspired controls. Her current research focus is in engineering 
education with emphasis on blended learning, digital education and design education. As 
a lecturer at UCF, she teaches undergraduate and graduate courses in system dynamics, 
controls and biomedical engineering. She co-directs a biomedical engineering educational 
program titled “A Biodesign Program in Rehabilitation Engineering,” funded through a 
National Institutes of Health R25 educational research grant.
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