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Development of a Versatile Drone with a 3-Axis Deformable Frame and Its
Application to Disaster Tasks
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In this study, we have proposed a versatile deformable drone and
demonstrated its potential for various disaster-related tasks. Firstly, we proposed a novel drone
with a deformable frame that can deform around the roll, pitch, and yaw axes without any thrust loss

by effectively utilizing a parallel link mechanism with only three additional actuators. The
proposed drone can transform into various shapes such as parallelogram, diamond, and V-shape,
without compromising hovering efficiency in any deformation state.
Next, we conducted hovering flight experiments involving aerial deformations to verify the
deformable capabilities of the proposed drone. Furthermore, we demonstrated the applicability of its
deformation capabilities to disaster-related tasks such as search and rescue of victims,
maneuvering through narrow gaps, transportation of supplies, and perching.
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