An Extensible Platform for Measurement and IC‘ A RR
Modification of Muscle Engagement During 108
Upper-Limb Robot-Facilitated Rehabilitation T Unviversity

OF UTAH"

HRELab

HUMAN-ROBOT EMPOWERMENT

Ajay Anand, Chad A. Berghoft*, Carson J. Wynn*, Evan Cole Falconer®, Gabriel Parra*, Jono
Jenkens®*, Caleb J. Thomson, W. Caden Hamrick, Jacob A. George, and Laura A. Hallock

Problem Contributions DOWNLOAD
-  Robot-assisted rehabilitation is a * Development of a novel, extensible, proof-of-concept Download all code and
promising tool for upper-limb motor rehabilitation robot platform enabling muscle activation data at
recovery, but its efficacy is limited by measurement (via surface electromyography, or sEMG),
insufficient insight into users’ diverse during 6-DoF isometric, force- and torque-based trajectory
patterns of neuromuscular engagement. tracking tasks.
. Systems are needed that can capture « Collection and release of OpenRobotRehab data set,
detailed muscle activity in tandem with 6- including sensing and performance data from 13 healthy and
DoF force and torque exertion, enabling 2 post-stroke participants performing trajectory tracking tasks
personalized assessment and on this novel platform. simtk.org/projects/
improvement of motor strategies during + Preliminary analyses of force/torque-engagement openrobotrehab
rehabilitation exercise. relationship and subjective impressions.

Rehabilitation Platform Design

Motor rehabilitation platform enabling measurement of muscle
engagement during trajectory tracking tasks. Users exert forces and
torques on load cell (a) through the attached handle, which are then
mapped to x-y coordinates of on-screen avatar (b) to allow users to follow
red target ball (c) through different trajectories, while surface
electromyography (SEMG) electrodes (d) placed on key muscles of the arm
(e) record muscle activations. The system currently supports isometric
rehabilitation tasks at arbitrary poses — robot (f) remains static — but will
be expanded in the future to support a variety of robot controllers.
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Pilot Data Set Collection & Analysis
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To illustrate platform efficacy in activating varied motor behaviors i |  Muscle activation analysis across trajectories revealed

and inform future system development, sEMG, force torque, and game - = thatdifferent prescribed motions reliably induced
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: ! N4 N y o . [ ! ) alone. These findings emphasize the need for
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All values reported as aggregate area under the curve (AUC) of processed SEMG signal.
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