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ABSTRACT  Cognition encompasses essential processes such as attention, memory, and emotion, which are fundamental
to the way humans acquire and apply knowledge. With the rapid aging of the global population, cognitive impairments,
including Mild Cognitive Impairment (MCI), Alzheimer's Disease (AD), and dementia, have emerged as significant public
health concerns. Early diagnosis and effective treatment of these cognitive impairments are crucial for improving patients'
quality of life and reducing the societal burden associated with these conditions. However, traditional diagnostic and
therapeutic methods, such as pharmacotherapy, Functional Magnetic Resonance Imaging (fMRI), and Functional Near-
Infrared Spectroscopy (fNIRS), face challenges including low diagnostic accuracy, limited efficacy, and a lack of
comprehensive assessment tools. The integration of Brain-Computer Interface (BCI) and Virtual Reality (VR) technologies
offers innovative solutions for cognitive diagnosis and treatment. BCI facilitates the exchange of information between the
brain and external devices by analyzing brain signals, allowing for applications such as the rehabilitation of motor function

disorders. VR, by creating immersive and interactive environments, provides realistic experienges that can be used for

regulation. The discussion also acknowledges the challenges faced by
need for personalized design, and the limitations of experi @

technology, several challenges remain. The complexity of the de e lack of customization in virtual environments, and

s. Despite the promising outlook for BCI-VR

the adaptability of these systems across different indiyi cenarios are key issues that need to be addressed. The

paper suggests that future research should focus odf t ipiaturization and cost reduction of BCI-VR devices, the
development of multimodal BCI systems, and the applicdtion of large language models to enhance the functionality and
accessibility of these technologies. Furthermore, the importance of strengthening collaboration among government, industry,
academia, research institutions, and the medjcal ﬁelﬁf emphasized as a critical factor in advancing the clinical translation of
BCI-VR technology for cognitive diagnosis treatment. The review concludes that while traditional methods have paved
the way for understanding cogm’tjy/' mpaitments, BCI-VR technologies hold the potential to revolutionize both the diagnosis
and treatment of these conditi s@ coming current technical challenges and fostering interdisciplinary cooperation,
BCI-VR systems could be oé%e\

individuals affected by 0,’ e
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