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Abstract

e Did you know:
o Stressed drivers are 6 times more likely to suddenly S T == L e Driver biometrics and CARLA simulation integration:
accelerate and invade lanes [1]? o Viewing the belt biometrics of the driver in the
o Drowsy drivers pose an 11-fold increase in O TT— _ S Wi | CARLA simulation while controlling the vehicle
crash-related injury [2]? HR » Lo Chnecton % CARLA [ ——| Monitor e Stress Model:
e Drivers show one of three behaviors: —> GBSRR *Dfivef Inputs *Driver Inputs _ — o Detects stress with 84% accuracy using a Random
o Aggressive ECG — Strass Mol > : Forest model with BR, HR, and hand GSR features
o Assertive / \ g > e Drowsiness Model:
o Defensive [3] Driver *E % o Detects drowsiness with 99.6% accuracy on testing
e How do we improve driver safety? > 3 data using a Random Forest model with heart rate
o Use machine learning to customize warnings based e Seiialon ) Dﬁ\l,aesrsgfhr;\(,)iror variability features (i.e. SDNN, RMSSD, mean NN,
on the driver’s physical state and driving behavior “Drowsiness Classification (0/1) gl PNN50, PNN20)
Fig. 1: Project diagram. e Model/CARLA Integration:
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e Collect driver biometrics
o Track breathing rate (BR), heart rate (HR) and
galvanic skin response (GSR)
o Display on CARLA in real-time
o Send to machine learning models to detect physical

- . Model Results: o Model results successfully sent and displayed in
. CARLA
O bJ eCt]VGS Stress Model: Drowsiness Model:
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e |EEE USB Standard: Used to connect the biometric belt
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Fig. 4: Confusion matrix for Fig. 6: Confusion matrix charging

m Stress Random Forest stress model for NN model with F-score

e with an F-score of 0.65. SR e |EEE 802.15.1 Bluetooth Standard: Used for

communication between the belt and a computer to
transmit the biometric data of the user

e Send physical states and vehicle controls to be analyzed
and display a warning to the driver based on this result

Feature importances using permutation on full model MLP Feature Importance
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Fig. 8: Sample plot of data from an experiment. Includes biometrics, vehicle
controls and model classifications.




