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 When driving, the state of the driver, and thus his/her performance, may change over time, depending on 

several factors. When the driver becomes drowsy or distracted, his/her state is considered as degraded and 

recommendations are usually to stop driving and rest. How to detect drowsiness, distraction, stress, cognitive 

workload etc. is a challenge which has been extensively addressed (Dong, Hu, Uchimura, & Murayama, 2011; 

Ranney, 2008). Nonetheless, when the driver is sleepy or distracted, it may be already too late. The present study 

focuses on the temporal prediction of decreased alertness, more specifically, finding when the degraded state is 

going to come. An experiment was conducted on a static driving simulator. Twenty one participants drove for 

120 minutes under conditions optimized to induce drowsiness. Traffic and road type varied during the 

experiment in order to bring different drowsiness state (Larue, Rakotonirainy, & Pettitt, 2011). During the 

experiment, physiological and behavioural measurements were recorded which were selected according to the 

literature as good indicators of driver’s state (Dong et al., 2011) such as the heart rate and variability, respiration 

rate, head and eyelids movements (blinking duration, frequency and perclos) and driving behaviour such as time-

to-lane-crossing, speed, steering wheel angle, position on the lane. Data fusion of various features was used in 

order to be more robust (Samiee, Azadi, Kazemi, Nahvi, & Eichberger, 2014). The real state of the driver, 

namely the ground truth, was defined from video recording using the Trained Observer Rating (Wierwille & 

Ellsworth, 1994), which consists of classifying the driver state on a scale from 0 (alert) to 4 (very sleepy) every 

minute. An innovative model using artificial neural network was developed in order to predict every minute, in 

how much time the degraded state (moderately drowsy) is supposed to happen based on recorded measurements 

history. A feedforward neural network with one hidden layer has been used in order to fit an input-output 

relationship. For 80% of the validation and testing data, the absolute value of the error between the time to 

predict and the time predicted by the model is less than 6 minutes. The correlation coefficient R between the 

time to predict and the time predicted by the model is higher than 0.75. This study shows that with a controlled 

and very monotonous environment favourable to drowsiness in a driving simulator, it is possible to predict the 

dynamics of the occurrence of a degraded state of driver. Additional studies will be carried out under real 

conditions and/or in different vehicle automation levels (dynamic simulator). 
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