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Fig. 1 Artificial neural rehabilitation robots of Tianjin

University “ShenGong” series

( Source: Tianjin University News )
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Fig. 2 Implantable BCI developed by Zhejiang University

( Source: Zhejiang University News )
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Fig. 3 Wireless minimally invasive BCI developed by

Tsinghua University ( Source: Tsinghua University News )
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Review of Active Motor Rehabilitation Techniques with Motor Imagery Based
Brain-Computer Interface

WANG Kun'?, HUANG Yining', LIU Yuwei', WANG Yupeng', WU Hongru', YANG Xinyi', LIU Chang', XU Minpeng'*
1. Academy of Medical Engineering and Translational Medicine, Tianjin University, Tianjin 300072, China

2. Haihe Laboratory of Brain-Computer Interaction and Human-Machine Integration, Tianjin 300392, China

Abstract High disability rates resulting from stroke have become a severe public health challenge in China, imposing a significant
mental and economic burden on families and society. Motor imagery brain-computer interface (MI-BCI) based on scalp
electroencephalogram (EEG) has demonstrated immense potential in promoting neural pathway remodeling through an intent-driven
active rehabilitation mode. Currently, the strategic deployment of global brain initiatives is accelerating technology integration and
industrial transformation in this field. This paper reviews the research progress and status of MI-BCI technology oriented toward
active motor rehabilitation. It analyzes the key problems and challenges currently encountered and proposes strategic
recommendations for future development. This work aims to provide a reference for breaking through core technical barriers and
constructing an independent and controllable active rehabilitation technology system in China.

Keywords brain-computer interface; motor imagery; active motor rehabilitation; electroencephalogram
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