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Mimicking Nature on a Deadline

Developing a mechatronic system that
replicates natural motion and preparing
it for clinical trials in just four years, as
mandated by DARPA, requires break-
throughs in neural conirol, sensory input,
advanced mechanics and actuators, and
prosthesis design.

State-ofthe-art prosthetic arms today
typically have just three active degrees of
freedom: elbow Fex/exlend, wrist rofale,
and grip cpen/close. Proto 1, our first pro-
totype, added five more degrees of free-
dom, Including two active degrees of free-
dom at the shoulder (flexion/extension and
internal/external rotation), wrist flexion/
extention, and addifional hand grips. To
emulate natural movement, we needed to
go far beyond the advances in Proto 1.

Prote 2, which was developed as an
electromechanical proof of concept, had
more than 22 degrees of freedom, includ-
ing additional side-lo-side movements at
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The Modular Presthetic Limb—the ver-
sion that we will deliver to DARPA—will
have 27 degrees of freedom, as well as
the ability o sense femperature, contacl,
pressure, and vibration.

the shoulder [abduction/adduction], wrist
(radial/unlar deviation), and independent
arficulation of the fingers. The hand can
also be commanded inic multiple highly
functional coordinated “grasps.”
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