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Changes in Drivers' Levels of Wakefulness During Automatic Driving in an Actual Driving Environment
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We investigated changes in the level of wakefulness of drivers, while driving in self-driving

vehicles (Society of Automotive Engineers Level 3), measured biosignals, regarded as

reflecting wakefulness, and considered response measures. The subjects were 15 men who

rode a test course in a self-driving vehicle for approximately 40 minutes. Their levels of

wakefulness declined, and in around 60% of the subjects, the level of wakefulness, assessed

by facial expression, was correlated with PERCLOS score and the number of eyelid closures.

Driver drowsiness was also detectible by the vestibulo-ocular reflex before drivers became

aware of it themselves. These results indicated that acquiring data on drivers' eyeballs and

eyelids may enable the assessment of decreased wakefulness and the onset of drowsiness.
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Fig. 1 Experimental vehicle
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Length:1.8[km]
Lane width:2.85~3.5[m]

Fig. 2 Experimental course
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Fig. 4 Eye movement tracking device
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Table 1 Correlation coefficient between drowsiness

rating and biometric index

Sub. PERCLOS | Blink rate

1 NR NR

2 NR NR

3 0.743 0.701
4 NR NR

5 0.182 0.044
6 0.698 -0.038
7 0.828 0.701
8 0.512 -0.636
9 0.566 0.272
10 NR NR

11 0.125 0.272
12 -0.029 -0.378
13 0.371 0.272
14 0.141 0.128
15 0.339 0.056
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