ZA
[elii]

[RFERBEAH]

A SCNAREE  (JL30)

T 22 EEA%Y KRR
BTEATY WK

=% 4  Maen M.R. Alaraj @(%

3 & B Research on the Detection of Human Drowsy State using Approximate

Entropy in Electroencephalography.

In this thesis, the wakefulness state of the subjects whether fully awake or light
drowsy state (stage 1) was distinguished by developing two different approaches
based on complexity metrics of electroencephalogram (EEG) signals.

In the present study, the complexity of EEG signals means unpredictability
of a signal (i.e., irregularities). The common theme for the developed approaches is
to identify the complexity behavior of occipital-alpha enhancement and
suppression due to fully awake and light drowsy states respectively during eye
closure when that the subject is relaxed.

- The detection of light drowsy state is important in medical diagnosis because
EEG routine examination lasts for prolonged time, and triggers fatigue which

sometimes cause drowsiness. In such cases, the wakefulness state of the subjects

tends to be an early drowsy state and it is difficult to be detected as it represents a
mixture of alertness and sleep states. However, this transition can complicate the
interpretation of EEG signals and disable the doctors from making precise
diagnosis and interpretation. Therefore, a new complexity metric-based measure
was proposed in the current study for distinguishing fully awake from light drowsy
states.

To show the effectiveness of the complexity metric in distinguishing the
wakefulness state, quantitative comparisons were performed between the average
of misclassification rates across the rounds of cross validation method by using
ApEn-based measure and spectral analysis-based measures.

Furthermore, quantitative comparisons were performed between ApEn-based
measure and frequency spectral analysis-based measures by using receiver
operating characteristics (ROC).

All the reported results showed ApEn-based measure outperformed other
best conventional frequency spectral-based measures used for evaluating the
wakefulness state of the subjects including relative delta (sub band) power, relative
theta (sub band) power, power ratios between theta and beta and between theta and
alpha bands over occipital lobe. '
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