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Artificial limbs offer an opportunity to improve movement through biomimetic devices. One approach is to directly 
replace joint function, but achieving humanlike performance is challenging for design, control, cost and longevity of 
the systems. An alternative approach is to exploit biomechanical workarounds for lost function rather than directly 
replacing it. This presentation will describe several such “semiactive” prostheses – low-power systems that 
modulate their mechanical properties without powering body movement. This approach aims to add adaptability 
and versatility with minimal addition of weight, height, complexity, power demand and cost. Another challenge in 
rehabilitation and assistive technology is determining which among several interventions is most beneficial to 
everyday movement. “Real-world” assessment using wearable sensors is a popular approach, but current analysis 
techniques struggle to reduce days-long data sets to generalizable knowledge. The second part of this presentation 
will describe this challenge and a novel approach to data reduction aimed at enabling lab-like scientific findings 
from long-term wearable data sets, with upcoming application to prosthetic ankle-foot systems.  
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