©
2015 2017

Estimation of corticothalamus feedback coefficient using electroencephalogram
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This study aimed to develop a robust method with high time resolution for
estimating the cortico-thalamo-cortical (CTC) loop strength and the delay when using a scalp
electroencephalography (EEG). The basic framework for the proposed method is the parallel use of a
neural field theory (NFT) of the corticothalamic system and an autoregressive (AR) model. From the
relationship between the transfer function of the AR model and the transfer function of the NFT in
the low frequency limit, we successfully derived a direct expression of CTC loop strength and the
loop delay using AR coefficients. Using this method to analyze sleep-EEG data, we were able to
clearly track the wake-to-sleep transition, as the estimated CTC loop strength decreased to almost
zero. The estimated loop delay distributed ~0.08 s, which agrees well with the previously reported
value estimated by other methods, confirming the validity of our method.
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The Second Component of the hypnogram
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