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Abstract In neurorehabilitation training, it is crucial to keep the patients actively engaged and ensure the task dif-
ficulty compatible with their movement capabilities. Nevertheless, challenges come from that patients often de-
crease participation due to the slacking effect and their motor function varies in the rehabilitation process. In this
paper, we propose a brain-limb fusion approach to online assessment and adjustment of neurorehabilitation training.
First of all, a systematic method was established to quantitatively assess the patients’ neural engagement, motor
control capabilities, and task performance based on the measured electroencephalography (EEG) signals, movement
data, and task completion scores, from three aspects of brain, limb, and training task. Then, inter and intra-tasks
online adjustment methods were designed to change the training, with respect to movement difficulty, assistance or
disturbance force fields, and visual feedback, et al. The proposed online assessment and adjustment scheme was im-
plemented on a dexterous manipulation task that was built for hand function rehabilitation, enabling closed-loop
training. The pilot study was conducted with 16 subjects. Comparative analysis between open-loop and closed-loop
experiments verified the feasibility and efficacy of the proposed scheme. This work can help neurorehabilitation of
patients with brain disorder and promise further enhancement of rehabilitation induced recovery.
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gagement
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