{

| o o T \ ~ —
NRI: INT: COLLAB: Antthmﬁrphié Robotic Ankle Pros

-~ =
W

thesis with Programmable Material

- o5
“ .
v 12

L
&

Mo Rastgaar, Purdue Uni.\/érsity; Panagiotis Artemiadis, University of Delaware; Conor Walsh, Harvard UonIVersity (sub-awardee)

Goal: To consolidate the impedance control of robotic ankle-foot prosthesis to a mechanical module comprised of programmable material.

* Thrust 1: Estimate 2-DOF ankle impedance during the stance phase in different gait scenarios and implement in the designh and control of a 2-DOF prosthesis
* Thrust 2: Equip an existing 2-D ankle-foot prosthesis with a controllable ankle impedance module with programmable material,

* Thrust 3: Evaluate the prosthesis’ performance with human users in a comprehensive simulated environment and outdoors.

Thrust 1 Thrust 2 Thrust 3
* Impedance control of the 2-DOF prosthesis would require ®* To match the impedance of the biological ankle joint, a ® Understand and quantify stability
guantitative knowledge of the time-varying impedance of  variable stiffness soft system that utilize multi-material improvements from the proposed system to
ankle during the stance phase of gait. composite is designed the performance of the ankle-foot prosthesis

* A 2-DOF vibrating platform was designed and fabricated ® Antagonistic pairs of unfolding textile based inflatable in real-world dynamic environments.

for estimation of the time-varying ankle impedance. actuators for each DOF to provide tunable impedance are
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* An estimation method provides ankle impedance in 2DOF ® Experimentally found mechanically programmed torque
during the stance phase of gait. (Figure 2) response.
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