93

Bt IC K BRETIAEREE &
RSAN—-RTFT—FXAEZT—DER"

AR R

Takuhiro OMI

Recently human error, including distracted and inattentive driving, has been causing an increasing number of
traffic accidents. A system for monitoring the safe condition of drivers needs to be developed. This study focuses
on a driver drowsiness detection system that will prevent drivers from causing accidents due to drowsy driving.

In this paper, various research trends regarding driver drowsiness detection are introduced. We also describe the
Driver Status Monitor (DSM) we developed. It consists of a camera, illuminators, and an image processing ECU.
The ECU outputs the eyelid opening ratio. We extracted the blink features that correspond to the various levels
of drowsiness. We used this eyelid behavior to derive a drowsiness estimate function. Then we evaluated its
accuracy with experiments. As a result, the average correlation among 10 cases was over 0.90. Furthermore, for
in-vehicle equipment, robustness in ambient light is indispensable. This paper also describes our optimization of
the imaging technology
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Driver Status Monitor, Drowsiness, Sleepiness, Camera, Image Processing,
Infrared,
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Table 1

Sleepiness Scale and the Feature

Sleepiness Scale

Method

Concern

Subjectivity Self Report Push button / Question Vote Light Sleepiness without Awareness
Individual Difference
Observer Rating Subjectivity Judgment of Movie by skilled Skill of rater is necessary
persons Large Man-Power is need
Biometric EEG (Brain Activity) Ratio of Alpha Wave and 6 wave is Changed  Influence of Noise and Artifact
ECG (Heart Activity) Communion / Parasympathetic Nerve Changes with a Psychology Factor,
Predominance by LF/HF Information Processing Load
Blood Pressure Elevated Blood Pressure by Sleepiness Consecutive Measurements in
True Environment
Respiration Sleepiness Time Irregularity including Individual Difference
Transient Deep Breathing
Skin Electric Activity Reaction Transient in Mental Sweating Part Change only Awakening Degree
Improvement
Skin Temperature Changes by Vasoconstriction Latency is Long
EOG (Eye Movement)  Low Frequency Ingredient Content Relates Influence of Noise and Artifact
to Sleepiness
Eyelid Behavior Closed Eyes Rate Sensitivity at Light Sleepiness
Pupil Diameter Pupil Area Changes Depending on Arousal Influence of Ambient Light
Work Drift of Steering Frequency Change of Revision Steerage Sensitivity at Light Sleepiness
Performance

Reaction Time

Latent time by the random workload

Sensitivity at Light Sleepiness
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Fig. 8 Synchronization Method of Imaging and
lllumination, and the effectiveness
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Fig.9 Feedback imaging control adopting recognition
results
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