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ABSTRACT

Sleep deprivation,
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Non-linear.

Nowadays, sleep deprivation, as a pervasive problem, affects the human physical
and mental health. In this research, using electroencephalogram signals recorded from 30
participants in two states of complete sleep and sleep deprivation, with open and closed
eyes, the effects of sleep deprivation on brain function and its diagnosis have been studied.
Linear features such as signal power and non-linear features such as Shannon, Reny,
permutation, and sample entropies have been extracted from the recorded data. Wilcoxon
ranking methods and PCA algorithm have been used to select the best features, along with
KNN, SVM, and decision tree binary classifiers. To investigate the effects of sleep
deprivation, the brain map has been calculated and plotted using the SLORETA algorithm.
Based on the results, the best performance is related to the decision tree classifier with the
top 100 features and accuracy and precision equal to 99% and 99.8%, respectively. Also,
by comparing the role of linear and non-linear features, it was found that, in the problem
of this research, non-linear features play an effective role in classification. The mapping
of features in different brain regions shows the occurrence of significant changes in the
amount of attention, concentration, decision-making, visual and motor activities of people
after sleep deprivation.
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