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Advances in application of brain-computer interfaces
for monitoring and intervention of sleep disorders
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[ Abstract ] The swift evolution of technology has spurred extensive research into brain-computer interfaces
(BCls), encompassing their fundamental principles, technological innovations, and practical applications across
different domains. Within healthcare, BCI research has predominantly centered on motor rehabilitation, brain
recovery, and neurodegenerative diseases. Given that sleep is vital for human health and well-being, the escalating
incidence of sleep disorders presents a substantial risk to both physical and psychological health. Conventional
sleep monitoring and intervention techniques are limited, which has driven scientists to seek more effective
alternatives. As a cutting-edge neuroscience tool, BCI technology is increasingly making its mark in sleep-related
research and showing great promise for real-world use. BCIs that rely on electroencephalography (EEG) have
attracted significant interest due to their high temporal resolution, affordability, and portability, which make them
suitable for sleep monitoring, intervention, and disease diagnosis. This review offers an in-depth analysis of the

latest progress in BCls for sleep monitoring and intervention, while also addressing the existing hurdles and future
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directions in this field.

[ Keywords ] Brain-computer interfaces; Sleep disorders; Sleep monitoring; Sleep intervention
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