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* Impaired driving is one of the leading causes of motor- { EEG data HEEG raw signalH Generate EEG } - Based on the obtained results, the proposed
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vehicle crashes which may occur due to various collection Filtering frequency bands methodology was found accurate (>88%) to identify the
reasons, including physical or mental fatigue, and L emmmmme L. | mmmmmmeo o alert and drowsy states by EEG signal analysis using
alcohol or drug consumption. BE s i the CNN algorithm.
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 Various techniques have been explored to detect driver : :-—-WW*MWW{  owaramma | The optimal waveform segment lengths that led to the
drowsiness including vehicle feature-based, physical N R TR =l highest classification accuracy were equal to 10
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methods. i ' 'Length: 7?2008ec | i Higher Alpha | i 99% accuracy).

* Among these approaches, physiological feature-based | i ié'rirjvﬁj‘tj;;?f{’o% i : - L .| * The reliability of the EEG sensing device was verified
methods are more promising. : Darticioant | EEG Sensar . Beta for data collection at the sitting condition.
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* Electrocardiogram (ECG) and encephalogram (EEG) | .y Male " Muse S Band ' ' | *» Since this study used a small amount of data, the
appear to be the most effective physiological measures i Age: 40 . Sample rate: 256 Hz i " Theta i model cannot be generalized to other participants and
to distinguish alert and drowsy states. ' Height: 174 cm i p— x ! conditions and may suffer from underfitting or

. Weight: 79 kg ! 3 E“ ] | overfitting. Therefore, future investigation needs to be
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-------------"\- conducted on the generalization of the obtained results.
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* develop a methodology to identify the drowsy/alert P g @ | —
states caused by mental fatigue using EEG signal | et -- Qs <> i
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 Examine the proposed methodology by conducting a e specropra It " ~ O : Classification accuracy: 88% Classification accuracy: 99%
pilot study, : 1105 X oo e : Acknowledgement
e evaluate the performance of EEG sensor for reliable | \ : / [ | : The authors would like to thank Dr. Dengbo He from University of Toronto in Canada,
. : NBUT FEATURE CLASSIFICATION | Mr. Mohammad Hassan Ranjbar and Mr. Ali Abdi from University of Tehran in Iran for their
data collection. L LEARNING : technical support as well as Mitacs (Award Number: IT23989) for funding this project.
August 22-25, 2021 - Virtual Conference Corresponding author: Presenter: . .
The 30th CARSP Conference and the 14th PRI World Congress v Vahid Abolhasannejad Vahid Abolhasannejad Ryerson B G
8 - | J University TORONTO IMIITJICS

PR O Desjardins



