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Development of a real-time feedback method to regulate spontaneous brain
oscillations during sleep to facilitate learning in older adults
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Accumulating body of evidence shows that sleep contributes to learning and
memory. Previous research in young healthy subjects indicate that spontaneous brain oscillations
during sleep play essential roles in learning, i.e. offline performance gains and stabilization of
learning. It has been shown that aging impairs sleep quality and may alter brain oscillatory
activities during sleep. The results of the present research suggest that aging indeed impairs
offline performance gains over sleep, but not the training itself. We have also constructed an
online feedback system where sounds were presented in realtime during sleep to modulate brain
activities during sleep.
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