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Living organisms with elongated bodies can stretch, twist, and flatten their

bodies for optimizing their workspace and improving their adaptability to the environment. To
demonstrate the potential of such soft deformations, we propose a four degree of freedom (DoF)
continuum robot inspired by a flying snake that glides by flattening its elongated body. The
proposed robot has a flexible, extensible, and flattenable body and untethered actuation systems.
The body flattening mechanism can deform the width of the robot body to a large extent (from 55mm to
165mm) and use different contact interactions depending on the environment. We test three contact
interactions, including passive friction, gripping, and radial expansion, and successfully move the
robot on a flat surface, thin wall, and confined space. We develop a model based on multibody
dynamics to predict the large deformation of the flattened continuum body, which we verify in the
experiment.
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