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Abstract :

This study investigates a method for detecting drunk driving using driver's gaze and heart rate
data. We analyzed how gaze directions, blink rate, heart rate, blood pressure, and other features,
change with alcohol consumption levels. We extracted gaze features such as the variance of vertical
and horizontal gaze angles, as well as the duration and frequency of eye closure. We also trained a
Gaussian Mixture Model (GMM) on the two-dimensional distribution of gaze directions under sober
conditions and calculated the log-likelihood against the sober GMM to detect drunk driving. Using the
RR intervals in heart rate data, we calculated the mean heart rates and the LT ratios by applying
principal component analysis to the Lorenz plots, which are scatter plots of consecutive RR intervals.
We investigated how these features change with alcohol consumption levels while driving.

Regarding gaze features, the distribution of gaze direction angles broadened with alcohol
consumption, and the variances increased with higher levels of intoxication. Also, the log-likelihoods
of the GMM decreased after reaching a mild intoxication level. The frequency and duration of eye
closure increased with alcohol levels. Regarding heart rate features, the mean heart rate increased
with alcohol consumption. However, the LT ratio, an indicator of stress, did not show a consistent
trend. Blood pressure tended to decrease with increasing alcohol consumption. Experimental results
indicated that some of these metrics could be useful for detecting drunk drinking. Future challenges

include increasing the number of subjects to study individual differences. Since our experiments were
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conducted using a driving simulator, it is also necessary to investigate the impact of differences in

conditions between simulated and actual driving on the features.
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