Usage of Hidden Markov Models for automatic sleep stages classification
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Brain activity level is determined by wake-sleep cycle. Sleep is organized as a sequence of several stages, their cyclic organization proves the existence of special regulatory system.
This work is devoted to development of the algorithm for automatic sleep stages determination and following study of brain bioelectric activity during healthy sleep.

For objective sleep study polysomnography method was used. The registration was comprised on electroencephalography (EEG), electrooculography and electromyography. Their amplitude and frequency features were used to identify sleep stages and phases. As a result the hypnogram was built which shows the dynamics of stages and phases during sleep experiment.
For sleep stages classification Rechtschaffen and Kales (R&K) rules are commonly used. According to that  widespread  and universal system a long recording is cut on 30 sec segments and is further analyzed by somnologist via visual inspection.

In this work we have used neural net classifier based on  Hidden Markov Models (HMM). That allowed us to automate sleep stages classification. The results of that classification were validated by comparison with classification made by human expert which utilized R&K rules. We have demonstrated that HMM can be used for sleep staging based only 2 bipolar EEG channels (Fpz-Cz и Pz-Oz) with quality sufficient for usage in real diagnostic process.
