Applying System Optimization Theory to Diverse Projects

Professor Yueyue Fan likes to look at the big picture. She applies her mathematics training—specifically the study of uncertainty, dynamics and system optimization—to research topics ranging from highway bridges to hydrogen infrastructure. 

“It’s all in the approach. As long as the work involves decision making in an uncertain environment, I can apply my skills.”

Fan has worked with the Pacific Earthquake Engineering Research Center on a three-year project to evaluate the seismic risk of 3,000 bridges in the nine-county San Francisco Bay Area and allocate limited retrofitting funds to those most in need. In the past, she explains, engineers analyzed each bridge or overpass based on traffic load, age, and other factors. Now, they’re taking a system-wide approach. They examine the entire bridge and highway network and factor in hundreds of potential uncertainties such as driver behavior as they consider how roads and bridges might be affected by an earthquake. Fan helps planners model pre-disaster prevention and post-disaster recovery processes.

“In addition to providing a sophisticated mathematical model, I hope my research can provide Caltrans with solid recommendations and support effective decision making.”

Fan also has helped Hydrogen Pathways researchers model the optimal location of hydrogen production and delivery facilities. In the case of biomass conversion plant locations, she asks, “Do we locate them near the rice fields where the fuel is produced, or near cities where the fuel will be used? And do we deliver the fuel by pipeline or truck? All these questions have to be answered together and factored into a system. We can’t separate them. It’s an integrated system to study.” 
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