
 

 

ABSTRACT 

Wearable robots for physical augmentation of humans are the new frontier of robotics, 

but they are typically rigid, bulky, and limited in lab settings for steady-state walking 

assistance. To overcome those challenges, the first part of the talk will present a new 

design paradigm that leverages high torque density motors to enable the electrification of 

robotic actuation. Thus, our soft robots are able to achieve unprecedented performances, 

including most lightweight powered exoskeleton, high compliance and high bandwidth 

human-robot interaction, and fastest soft robot. The second part of the talk will focus on 

AI-powered controllers that estimate human dynamics and assist multimodal locomotion 

with superhuman performance to walk longer, squat more, jump higher, and swim faster. 

We use robots as a tool for scientific discovery to explore new research fields, including 

wearable robots for pediatric rehabilitation and pain relief of musculoskeletal disorders. 

Our breakthrough advances in bionic limbs will provide greater mobility and new hope to 

those with physical disabilities. We envision that our work will enable a paradigm shift of 

wearable robots from lab-bounded rehabilitation machines to ubiquitous personal robots 

for workplace injury prevention, pediatric and elderly rehabilitation, home care, and space 

exploration.  
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