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Consequences of Drowsy Driving

1550 deaths 3000 deathsz 6000 deaths?
40,000 injuries

100,000 crashes

Leaves no trace and so often goes unreported

4% of drivers report falling asleep in last 30 days



Contribution of Drowsiness to Crashes

* Diminished executive control—Poor decisions
* Disengagement—Longer reaction times

* Microsleeps and sleep onset—Run off road crashes

/

http://www.lifesafer.com/blog /drowsy-driving/ http:/ /www.wreporter.com/tech/a-sysiem-thaf-defecis-drowsy-drivers ttp://martensandassociates.com/colorado-drowsy-drivers-law/



Causes of Drowsiness

* Poor sleep
* Time of day, time on task, type of task

* Work and life pressures




Causes of Drowsiness
Demographics—Males 16-29 3X

Sleep duration and quality—6 hours 2X, 5 hours 4X,
Sleep apnea 12X

Sleep debt—A week of sleeping 4-5 hours a night takes 2 nights to

recover
Time of day—2-6 AM 20X worse than T0AM, 2-4PM

Time on task—driving more than 90 minutes without a break, 4X
Monotony—sustained attention to is demanding

Drug and alcohol magnify drowsiness

Life and job pressures



Circadian rhythm, time on task, time without sleep
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Countermeasures:
Technology to the rescue?

More and better sleep (at least a regular 7 hours and at least 8 for teens)

Sleep rooms in the workplace
Rest stops: Frequent breaks and caffeinated naps
Rumble strips

Driving with a responsible partner

Alertness monitor—vehicle as partner
Vehicle emergency control
Smart environment and coaching

Self-driving vehicles




Simple and Effective:
Rumble strips




Opportunities and Incentives for Rest

Driving culture and the physical infrastructure




Detecting Drowsiness:
Eye gaze, head pose, eye closure
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EEG estimates of brain state
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Szafir, D., & Mutlu, B. (2012). Pay attention!: Designing adaptive
agents that monitor and improve user engagement. CHI 1-10.
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Woarning and
Automatic Emergency Steering & Braking




Woarnings: Too little to late?




Smart Environment to Avoid Starting a Risky Trip

Sunday 28-29 Aug

4 Email W Twitter Kl Facebook

In bed 12:05 AM - 5:15 AM
Sleep quality 56%

Time in bed 5:09

Sleep notes Seattle, Cloudy, Travel

Woke up o

Activity 11,609 steps
Online backup Off
Total nights 1,127, Avg. time 6:46




Vehicle Control:

Making driving “easy” can make it hard

S




Self-driving(2) Vehicles

http:/ /www.news965.com /news /news /local /tesla-driver-caught-camera-sleeping-traffic /nrTX2 /



Use “Self-Driving” Vehicles of Today




Drowsy Driving and Technology:
Crash contributions, causes, and countermeasures

* Get better sleep
* Avoid dangerous times of day, take breaks

* Manage work and life pressures
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