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Stroke is a leading cause of long term disability in the U.S. and does not have effective

cure yet. There are pilot studies that examined the electroencephalography (EEG) when stroke survivors
imagined upper limb functions, such as reach and grasp. However, a realtime interface between the
affected brain regions and the patient/physician has yet to be established in the context of gait
rehabilitation. To fill in the gap, I am developing a realtime brain-computer interface (BCI) that serves
as a novel tool for the patients to have neural engagement during the task, and for physicians and
therapists to better monitor the progress.

There are three specific aims: 1) To develop an EEG-based non-invasive BCI for chronic stroke patients
to control a virtual avatar for gait rehabilitation; 2) To study the short term and long term adaptive
responses in EEG brain waves triggered by the BCI; 3) To examine the adaptations in the kinematics
and the level of control by the subjects.

Gait rehabilitation is an essential part in improving the quality of life of the patients with

chronic stroke. The proposed closed-loop BCI will allow patients to directly engage their brain
during training, while also provide a non-invasive interface for the physicians to quantitatively
monitor brain activities and kinematics. This information is valuable to advance our knowledge about
changes in EEG and BCI performance in the stroke population in the context of rehabilitation

of walking, which has not been previously reported.
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