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Development of Drunk Driving Detection Models Using Machine
Learning with Driving Simulator and Actual Vehicle Data
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Drunk driving remains a major contributor to traffic accidents worldwide, making its detection a critical
issue for road safety. This study aimed to develop machine learning models for drunk driving detection
using data collected from both a driving simulator (DS, N=28) and actual vehicle experiments (N=18).
Participants performed driving tasks before and after alcohol consumption, with data gathered on vehicle
signals (such as speed, steering, and acceleration) and driver monitoring camera (DMC) features (including
eye movements and head position). The research compared traditional statistical models with neural
network approaches. Results showed that the 1D-CNN (One-Dimensional Convolutional Neural Network)
consistently achieved the highest detection performance, particularly when applied to real vehicle data.
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Fig.1 Scene of the DS Experiment
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Fig.2 Scene of the Actual Vehicle Experiment
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Fig. 3 Drunk Driving Detection Algorithm
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Fig. 4 Average AUC on DS Data (60-second Window)
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Fig.5 Average AUC on DS Data (120-second Window)

Fig. 6 Accuracy and F1 Score with Varying Thresholds
(TDCNN/120-second Window)

Fig. ? ROC Curve (IDCNN/120-second Window)
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Fig. 8 Average AUC on Actual Vehicle Data
(60-second Window)

Fig.9 Average AUC using Actual Vehicle Data
(120-second Window)

Fig.10 Accuracy and F1 Score with Varying Thresholds
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Fig. 11 ROC Curve
(Actual Vehicle/TDCNN/120-second Window)

Fig.12 A Sample of Drunk Driving Probability Profile
(Actual Vehicle/TDCNN/120-second Window)
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Fig. 13 Logistic Regression Coefficients
(DS / 120-second Window)

Fig. 14 Logistic Regression Coefficients
(Actual Vehicle/ 120-second Window)
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