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Summary

The design, construction, and testing of a biomimetic pectoral (side) fin with
actively controlled curvature for UUV propulsion will be discussed. First, a 3D
unsteady computational fluid dynamics (CFD) analysis tool has been adapted to
computationally optimize any fin design, followed by a full parametric study
based on our findings. Second, this said fin has been constructed, and our
working optimized mechanical design is offered. We demonstrate an
experimental vs. computational result comparison for thrust, lift, and flapping
moment data — showing that a UUV with this technology can have dramatic
improvements in low-speed propulsion and control over traditional thruster
methods. Lastly, pectoral fin control theory using a prototype UUV will be
discussed.

Speaker Biography

John Palmisano has a strong research interest in designing and studying unique
forms of robot chassis design and locomotion. A graduate in Mechanical
Engineering of Carnegie Mellon University and alumni member of the CMU
NanoRobotics Lab, he now does research on robotic fish design at the Naval
Research Laboratory in Washington, DC. John also has interests in real-time
sensing and control using limited processing power, directly applying those
concepts in his current research. John is the author of the popular robot hobbyist
website www.societyofrobots.com.
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