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C. Experimental Protoco
e 4 Able-bodied Participants

« Each participant completed five repetitions of Sit-To-Stand and Step-Up Tasks
under five different conditions:

Without Orthosis, Orthosis Off, Orthosis ON (kp=40,60,80)

Motivation

« Low-Cost Rehabilitation: Integrating existing
rehabilitation equipment, which is CE-certified, with
off-the-shelf parts to provide active devices

 Personalized User Interaction: Fine-Tuning support to
patients’ needs in different clinical settings and
adapting the assistance over time.

Results

* Proportional Control: Exploring direct control in lower A. Overall ARV Reduction:
imb exoskeletons to enable more intuitive interaction o
and shorter learning curves for users.

Evaluation of the normalized muscle activity across all participant during the full
Sit-To-Stand, suggests a significantly decreased muscle activity in the extensor
muscles of the assisted leg (right).

[1,2,3]
« (Compared to the non-assisted leg (left), the ARVs are reduced slightly (= 10%),
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* controlg,y,e shapes the gradient from p. High values cause sharper

stiffness decay (or increase), providing a steeper gradient.

Discussion & Conclusion

* control inear scalin
Eme : « Reduced muscle activity with approximately 37% torque offloading, providing

augmentation rather than full compensation of user effort.

e Stable tasks, like Sit-to-Stand, showed limited benefits, while unstable tasks,
such as Step-Up, responded more clearly to the assistance.

« The study’s exploratory design highlighted the need for better control
strategies, hardware adjustments, and user-specific tuning for broader clinical
applications.
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* Ramping Logic & Boundary Conditions

* Limit the rate of stiffness change between consecutive calculations to
ensure smooth transitions and prevent abrupt changes in stiffness.
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