Metabolic differences in gait adaptation to a hip vs. ankle exoskeleton
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Exoskeleton adaptation reflects nervous system
adaptation to a novel environment

. Exoskeletons can probe gait adaptation at a single joint."*>

.- Metabolic cost reduction is a measure of gait adaptation® and
a common goal of exoskeleton use.

« Effects of joint anatomy and individual differences on
exoskeleton adaptation are unclear.

Question: Does adaptation differ between joints?

Hypothesis: Adaptation to an exoskeleton at a proximal joint
occurs faster than at a distal joint.

Local: Joints with a compliant tendon (ankle), sensory input is
attenuated, J is difficult to approximate.

Global: Perturbations at a distal joint (ankle) are more
destabilizing, adaptation prioririzes reducing instability.
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Next Steps

* Future work will implement comparable control across devices.

 Individual differences in gait adaptation may be related to
whole body motion perception®® and sensorimotor integration.'
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» Understanding mechanisms of exoskeleton adaptation may
allow for more personalized and efficient device selection.
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Metabolic cost tracks adaptation to each device during a single trial
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Hip = 10% biological hip flexion®
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Adaptation rates to different devices are different across participants
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