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ABSTRACT

Aims and background: This study develops a computational framework for the classification of different
anesthesia states, including awake, moderate anesthesia, and general anesthesia, using electroencephalography
(EEG) signals and peripheral parameters.

Materials and Methods: The proposed method proposes data gathering; preprocessing; a new labeling process
of EEG signal; appropriate selection of window length by genetic algorithm; feature extraction by Hjorth
parameters, approximate entropy, Petrosian fractal dimension, Hurst exponent, largest Lyapunov exponent,
Lempel-Ziv complexity, correlation dimension, and Daubechies wavelet coefficients; feature normalization;
feature selection by non-negative sparse principal component analysis; and classification by radial basis
function (RBF) neural network. Correct labeling process of EEG signals is performed by an expert opinion and
also qualitative and quantitative analysis of the extracted parameters from peripheral nerve stimulator, pulse
oximetry, blood pressure, and the time of drug injection.

Findings: The results indicate that the proposed method would classify different anesthesia states including
awake, moderate anesthesia, and general anesthesia, with the accuracy 0f 93.98%, 98.62, and 97.3, respectively.
Therefore, the proposed method can classify different anesthesia states with the average accuracy of 97.3%.
Conclusion: Finally, the proposed method provided a good representation of the brain behavior in different

anesthesia states.
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