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Identifying Driver Drowsiness Caused by Mental Fatigue Using Convolutional Neural Network

BACKGROUND

• Impaired driving is one of the leading causes of motor-

vehicle crashes which may occur due to various

reasons, including physical or mental fatigue, and

alcohol or drug consumption.

• Various techniques have been explored to detect driver

drowsiness including vehicle feature-based, physical

feature-based, and physiological feature-based

methods.

• Among these approaches, physiological feature-based

methods are more promising.

• Electrocardiogram (ECG) and encephalogram (EEG)

appear to be the most effective physiological measures

to distinguish alert and drowsy states.
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• develop a methodology to identify the drowsy/alert

states caused by mental fatigue using EEG signal

analysis,

• Examine the proposed methodology by conducting a

pilot study,

• evaluate the performance of EEG sensor for reliable

data collection.
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• Based on the obtained results, the proposed

methodology was found accurate (>88%) to identify the

alert and drowsy states by EEG signal analysis using

the CNN algorithm.

• The optimal waveform segment lengths that led to the

highest classification accuracy were equal to 10

seconds (with 88% accuracy) and 13.75 seconds (with

99% accuracy).

• The reliability of the EEG sensing device was verified

for data collection at the sitting condition.

• Since this study used a small amount of data, the

model cannot be generalized to other participants and

conditions and may suffer from underfitting or

overfitting. Therefore, future investigation needs to be

conducted on the generalization of the obtained results.
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