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ABSTRACT OF DISSERTATION

Novel Kirigami-Inspired Flexible Robotic Extension for Mobile Platforms

Since 2010, aquaculture practices have produced 70% of global seafood consumption. However, this fast-growing sector of agriculture has yet to
see the adoption of advanced technologies to improve farm operations. The Hybrid Aerial Underwater robotiCs System (HAUCS) is an loT
framework that aims to bring transformative changes to pond aquaculture. This project focuses on the latest developments in the HAUCS mobile
sensing platform and field deployment. A novel rigid Kirigami-based robotic extension subsystem was created to expand the functionality of the
HAUCS platform. The primary objective of this design was to limit the surface area of the extender arm on the drone during the flight and minimize
the in-flight drag. By utilizing a novel combination of shape memory polymer (SMP) and nitinol to extend and retrieve the sensing arm, the
structure was able to conserve energy while operating under varying environmental conditions. The Kirigami fold patterns can be altered to satisfy
other project constraints, primarily those posed by surface area and flight drag. By alternating the extender’s end effectors, we can expand the
capabilities of the platform to include additional sample collection and imaging above and below the air-sea interface. The platform also has the
potential to act as an intermediary link between a command vessel and an AUV to extend operations.
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