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Background

I Brandenbourger (U. Amsterdam) and Vitelli (U. Chicago)’s
group have built a polygonal robot that can climb uphill
autonomously.

I Active matter: an external source of energy does work by
means of nonconservative forces.

nv

Martin Brandenbourger, Colin Scheibner, Jonas Veenstra, Vincenzo Vitelli and
Corentin Coulais.
Limit cycles turn active matter into robots, 2021, arXiv:2108.08837.
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Our Approach

Focusing on this ”low dimensional” problem with a specific
geometry (the hexagon), our goal is to seek an understanding of
the mechanism behind the wheel’s locomotion.

I Contact with the surface: di�cult to model.

I Consider a bicycle wheel:

Applying external torque ! Rotates in free space.

Putting it on the ground ! Moves forward or backward.

Analogously, if the nonconservative forces can cause the
freestanding robot to rotate, then contact with the surface should
make it walk.
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