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Abstract

This thesis deals with the detection and quantification of fatigue in drivers (vehicle
operators) using electroencephalogram (EEG). The prime objective of the work is to find
the trends in various EEG parameters and correlate them with other types of fatigue
indicators such as subjective assessment, blood bio-chemicals (RBS, Urea and
Creatinine) and ocular parameter (PERCLOS, Blink rate). An experimental set up and a
number of experiments for collecting different types of data were designed and built a
database of more than 40 vehicle operators at various levels of fatigue and drowsiness.
The artifacts in the recorded signals were removed using two different methods (i)
wavelet thresholding and (ii) variable window moving average filtering (proposed) and
various existing parameters along with some new fatigue indicating parameters have been
computed from the artifact free signals. These parameters are either relative energy of
various bands of signal, or ratio of the relative energies, or different types of entropies.
These parameters along with subjective assessment (based on questionnaire) have been
used to quantify the unknown fatigue level. The variation of EEG synchronization during
various states of brain has also been explored for detecting fatigue. Synchronization
between all the electrodes is mapped into unweighted and weighted networks to quantify
the state of fatigue using some standard network parameters. The method was further
modified for time complexity reduction using eigen-EEG and less number of electrodes.
The results have been correlated with blood bio-chemicals, ocular parameters (percent
closure of eyes or PERCLOS and blink rate), and subjective assessment. Finally, various

stages of fatigue have been classified using Hidden Markov model (HMM).

Keywords: Driver’s Fatigue, Electroencephalograph, Synchronization Likelihood,
Complex Networks, Fatigue estimation, Hidden Markov Model.
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