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Abstract:      Biologically inspired designs for underwater vehicles promise advantages over more 
conventional designs in agility, energy efficiency, and stealth. The superior swimming performance of 
marine animals, however, hinges on their ability to exploit subtle and complex hydrodynamic 
phenomena. The realization of mathematical models for aquatic locomotion which are rich enough to 
accommodate such phenomena, yet tractable enough to be used in model-based control design, 
requires a novel perspective. This talk will frame idealized aquatic locomotion in the setting of 
Lagrangian and Hamiltonian mechanics, beginning with a treatment of driftless swimming at the 
extremes of Reynolds number in terms of connections on principal bundles and graduating to the 
computational exploration of a model for the planar locomotion of a free deformable hydrofoil 
shedding discrete vorticity in an inviscid fluid. Issues of energy efficiency and control will be 
discussed both for solitary vehicles and for schools of vehicles able to cooperate through 
hydrodynamic coupling. 
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