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ABSTRACT

Lower-limb wearable robots—such as exoskeletons and robotic prostheses—have struggled to have the societal impact
expected from these exciting technologies. In part, these challenges stem from fundamental gaps in our understanding

of how and why these systems should assist their wearer during use. Wearable robots are typically designed to meet a
single, specific objective (e.g. reduction of metabolic rate), however, in reality, assistive technologies impact many aspects
of gait and user experience. In this talk, | will discuss our recent work leveraging user preference as a ‘'meta-criterion’ in
design and control, through which the wearer is able to internally balance the quantitative and qualitative tradeoffs that
accompany wearing these technologies, including stability, comfort, exertion, or speed. | will highlight our work
understanding user-preferred assistance settings in a variable-stiffness prosthesis / orthosis, as well as bilateral ankle
exoskeletons. These studies will highlight that user-preferred assistance settings are reliable yet diverse. In addition, | will
discuss the Open-Source Leg ecosystem, an open-access hardware and software platform for studying the control of
robotic leg prostheses. Finally, | will introduce a new approach for understanding the success of assistive technologies
using tools from behavioral economics. | will describe and quantify the economic value provided by ankle exoskeletons,
including the cost incurred from wearing the added mass, as well as the value added by the assistance alone. Together,
this talk will underscore the role of the user in the development of wearable robots, and advocate for a shift away from the
conventional, single-objective assessment of these technologies.
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