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Exoskeletons have shown great potential in enhancing mobility, and notable progress has been made in customizing control strategies. However, limited efforts
have focused on optimizing control specifically for individuals with motor disorders, who often have heterogenous gait deviations. This study aims to evaluate our
recent soft ankle exoskeleton prototype with a multi-objective human-in-the-loop (HIL) optimization approach in a participant exhibiting a dropfoot gait following
a stroke. We identified assistive profiles that simultaneously improved multiple gait metrics. We demonstrate the feasibility of a flexible, individualized
framework capable of tailoring exoskeleton assistance to multiple functional goals.
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Batteries the origin, indicating symmetry. A family of optimal solutions (Pareto front) were
obtained; these represent a balanced trade-off that improve both gait quality metrics
(cost functions) to varying degrees.
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With solutions on the Pareto front in general, we observed
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* Foot kinematics deviation, defined by foot inclination angle (a)
Fig 3. (A) Results in HIL optimization process, (B) Mean cost function values of the overall and Pareto

front solutions across three generations, (C) The participant’s sagittal ankle angle in a gait cycle, (D)
Gait quality metrics without the exo, with the unpowered exo and with the powered exo after HIL.
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To the best of our knowledge, this is the first device designed to provide assistance for
Assistive profi re - dropfoot gait in two anatomical planes, using an individualized human-in-the-loop
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Fig 2. Experimental protocol for the PowExoHIL session
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