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Experimental Study on a Possibility of Detecting Inattention while Driving
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We gathered data from experiments in a driving simulator focused on a driver's steering

and pupils to determine if there were characteristic changes during careless driving.

Analysis of the frequency power-spectrum density of the steering angle in response to

disturbances to steady steering measured while driving revealed that a peak appears in the

disturbance frequency band and that such a trend is most noticeable in the absent-minded

state. Furthermore, analysis of the pupils indicated that the the pupil diameter is greater

when the driver is thinking than in the normal state but smaller in the absent-minded state

than in the normal state. Those results suggest that analysis of the steering power-spectrum

density in the disturbance frequency band and the changes in pupil diameters with time can

discriminate the absent-minded state and thinking state.
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Table 1 Classification of Driver's Replies

concentration on driving
Yes No
. No normall absent-mind
drowsiness -
Yes keeping awake doze
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Fig. 1 A Result of Steering Wheel Angle PSD Analysis
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Table 2 Result of Average Pupil Diameter (1/100mm)

driver norma mind-distraction absent-mind
001 433 — 375
002 380 397 341
003 361 384 333
004 406 427 371
005 592 625 533
006 470 495 467
007 383 429 —
008 491 514 478
009 656 673 614
010 493 — 427
011 482 526 472
012 377 418 339
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Fig. 2 Dynamic Change of Steering Wheel Angle PSD Value (at Disturbance Frequency Band) and Average Pupil Diameter
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