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(above) Healthy control subject wearing the ALEX ||
exoskeleton while walking on the instrumented
treadmill. (below) repeated pulse application
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(above) Graphical representation of the sixteen torque
pulse conditions for single-pulse application and the
selected subset of eight conditions for repeated-pulse
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(above) Group four-way interaction for propulsive impulse. During
early stance, at stride O, knee and hip extension torques increased
Pl. During late stance, at stride O, knee flexion torque and combined
knee and hip extension torques increased PI.

(above) Group four-way interaction for hip extension. During late
stance, at stride O, knee and hip extension torques increased HE
and hip flexion torque decreased HE.

focused on propulsion

This project focuses on formulating robot-assisted training
strategies focused on propulsion during walking

paradigm application, derived from our previous work [5],
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and propulsive impulse * Pulses A and B randomized

Outcome measures: peak hip extension
and propulsive iImpulse
Analysis based on linear mixed models

* Analysis based on linear mixed models
with fixed effects of pulse time (early vs.
late stance), hip torque, knee torque, stride

Group hip extension data (top left) and propulsive impulse data (top right) by stride for all pulse conditions. Wilcoxon-signed-rank tests
were performed between the baseline stride (-1) and the following four strides stride (0, 1, 2, 3); statistically significant comparisons are
indicated with asterisks.

To develop subject-adaptive control strategies
for a gait training robot to train propulsion

Accelerating the Trailing Limb to Train Propulsion Repeated Pulsed Torque Assistance
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