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Abstract: Ocean infrastructure is expensive not only because the marine environment is harsh, 
but also because its components are often designed one subsystem at a time. Energy devices, 
offshore platforms, autonomous vehicles, and the services they provide are typically developed 
independently, even though their interactions ultimately determine performance, reliability, and 
cost. My group, the Symbiotic Engineering and Analysis (SEA) Lab, takes a systems approach to 
designing for the Blue economy, using multidisciplinary design optimization, computational 
modeling, and experimental validation to co-design offshore technologies as integrated 
ecosystems. By considering energy generation, structural performance, robotics, controls, and 
operational objectives simultaneously, we develop ocean systems that are more efficient, resilient, 
and economically viable. 

This talk will highlight our work spanning marine renewable energy, offshore robotics, and 
multifunctional ocean infrastructure. I will discuss the design and experimental validation of wave 
energy and hybrid offshore energy systems, the role of persistent marine energy in enabling long-
endurance autonomous vehicles and robotic sensing, and integrated offshore platforms that 
combine renewable energy with applications such as desalination, hydrogen production, mineral 
extraction, and environmental monitoring. Throughout, I will emphasize how systems-level design 
and multidisciplinary optimization can accelerate the deployment of practical ocean technologies 
while creating opportunities for collaboration across industry, academia, and government. 
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