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Addressing the critical challenges of an aging

global population and the limitations of traditional

rehabilitation, our study has demonstrated

pioneering advancements in intelligent robotic

healthcare. Through this interdisciplinary initiative,

we collaborated with National Yang Ming Chiao

'LI'Jur.]g Uhlver5|ty (NYCU) and Kaohsiung Medical Group photograph of the interdisciplinary research
. nlver5|f(y (KMU) for over a ,decad,e’ succes.sfully team at the National Science and Technology
integrating neural engineering with robotics to Council (NSTC)

develop “HopeStride”, the world’s first Brain-

Reading Al-Driven Walking Rehabilitation Robot. By bridging the gap between academic research and clinical
application, this study aims to alleviate the heavy physical burden on therapists while significantly enhancing
clinical efficiency for rehabilitation physicians.

One of the study’'s most impactful outcomes is the establishment of a “Central-Peripheral-Central” closed-
loop training architecture. Unlike conventional devices that provide only passive mechanical support,
HopeStride employs a cutting-edge three-phase adaptive protocol: (1) standing and balance assistance, (2)
vision-assisted gait guidance, and (3) active "intention-controlled walking". This system analyzes EEG signals
to interpret motor intentions, actuating the lower-limb exoskeleton only when the patient actively initiates
a command. This approach effectively synchronizes walking intention with physical execution, fostering true
neural remodeling rather than simple passive movement.

Multifunctional Gait Training and Walking Assistance Robot



In clinical applications, the study has achieved significant breakthroughs validated at KMU Chung-Ho
Memorial Hospital. A comparative study spanning 20 treatment sessions revealed that patients utilizing
this BCl-driven system showed concurrent improvements in both lower-limb function and cardiopulmonary
endurance, whereas control groups receiving passive training improved primarily in limb function alone.
These results substantiate that “brain-driven rehabilitation” simultaneously strengthens physiological and
neural systems, yielding dual benefits that traditional methods cannot achieve.

Overall, HopeStride represents a paradigm shift from passive therapy to active, neural-integrated
rehabilitation. By successfully combining Al, BCI, and robotics, this research not only addresses urgent clinical
manpower gaps but also establishes a new benchmark for smart medicine, empowering patients to reclaim
their mobility and shaping the future of neurorehabilitation.
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