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Modeling Connections about Gaits

Gait Selection in C. elegans

Leveraging the development of tools for
geometric gait design [1] and the data driven
modeling of oscillators [2], we have constructed
a computational algorithm for the optimization
of gaits [3]. By computing local, data-driven
models about observed behaviors, we can
inform iterative gait improvements, climbing the
gradient of a class of goal functions. The
algorithm is model-free and welcomes system
noise that directly informs the local model.
Initial success involves optimization of a 9 Link
Purcell Swimmer, and numerical analysis of gait
selection in C. elegans.

Geometric Gait Design

Hatton, Ross L., and Howie Choset. "Geometric swimming at low and
high Reynolds numbers." IEEE Transactions on Robotics 29.3 (2013):
615-624.
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Pro : Optimal gait determined from spatial analysis of A(7).
Con: Cumbersome to compute A(7) in high dimensions.
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Pro : Templates are procedurally computed from noisy,
high dimensional data.

Con: Solving for the dynamics locally around a cycle has
proven to be a numerically challenging problem.
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What are the prime motivators in
observed organism behavior?
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Our goal is to use this tool
to optimize gaits on
legged robots. This
requires development of a
geometric model of
legged locomotion.

References:

[1] Hatton, Ross L., and Howie Choset. "Geometric motion
planning: The local connection, Stokes’ theorem, and the
importance of coordinate choice." The International Journal of
Robotics Research 30.8 (2011): 988-1014.

[2] Revzen, Shai, and Matthew Kvalheim. "Data driven models of
legged locomotion." SPIE Defense+ Security. International Society
for Optics and Photonics, 2015.

[3] Geometrically Optimal Gaits: A Data Driven Approach [under
preparation]




