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Sleep

*Sleep is the resting state of the body
* External stimuli is weakened

e Activities are reduced
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Sleep Disorder

* May cause mental fatigue and stress, even psychiatric or

mental ilinesses, such as loss of consciousness
* Negative effect on person’s professional and social life

* Important to monitor sleep deprivation and disorders
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Polysomnography (PSG)

* Current method for the diagnosis and treatment of sleep
deprivation and disorders

* Monitors changes during sleep, generally night time

* Simultaneous and continuous recording of neurophysiological,
cardiorespiratory, other physiological and physical changes

» Signals obtained by PSG are classified (scored) by an expert for
a diagnosis according to some predefined standards
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Scoring

* Sleep staging (scoring) is typically performed manually

* Manual of sleep classification by Rechtschaffen and Kales (R&K)
* widely used since 1968

* sleep recordings are divided into 7 discrete stages

» wakefulness, stage 1 (51), stage 2 (52), stage 3 (S3), stage 4 (S4), stage REM and
movement time

* American Academy of Sleep Medicine (AASM)
* defined in 2007, scoring rules and terminology of R&K are modified
* sleep recodings are divided into 5 discerete stages
* wake (W), NREMa (N1), NREM2 (N2), NREM3 (N3) and stage REM (R)
* sleep stages S1to S4 of R&K are referred to as NREM1 (N1), NREM2 (N2), NREM3 (N3)
* NREM3 (N3) - slow wave sleep (SWS): reflecting combination of S3 and S4
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Scoring / Classification

Scoring is the manual evaluation and labeling of PSG recordings
* An expert for evaluation

Open to human errors

Time consuming

Use various physiological signals as well as multiple sensors

 Causes the subject to move away from home environment to a hospital

* Also feels uncomfortable for the use of multiple sensors and wires attached to
his or her body during sleep

Help of a computer using machine learning algorithms

* Automatic classification using single-channel EEG recordings has been
widely preferred
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Current Study

* Classification of sleep stages as wake, REM and NREM
* Single-Channel EEG signals
* Composed of two main steps

* Feature Extraction

* Classification
* Cepstrum coefficients are used in feature extraction

» Support Vector Machine (SVM) is used in classification
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