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Targeting Drowsy Driving

Overview

+ DROWSY DRIVING

Causes and Consequences of
Drowsy Driving
Countermeasures to Drowsy

Principle to Practice Driving

+ ROAD SAFETY AS A SHARED
RESPONSIBILITY

Key Driver Factors
Key Organisational Factors

+ SUMMARY
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Causes Consequences Countermeasures

Drowsy Driving

Targeting drowsiness for safer drivers, safer
roads
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What causes drowsiness & fatigue?

DROWSINESS '
4

iL FATIGUE
o Total sleep loss

20 Sleep debt

Time on Task
Cognitive Load

30 Time of day

Stress

Physical Exertion

40 Sleep inertia

Medical Conditions

50 Sleep disorders




Sleep Deprivation: Consequences
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Sleep Deprivation: Consequences
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Countermeasures for Drowsy Driving
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Hours of work and rest
Education and awareness
Technological solutions

Biomathematical modelling

Predictive technology

Monitoring technology
Incidence Reporting

Countermeasures
Light
Caffeine
Napping
Task load/duration
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Sleep opportunity (schedule

design)
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Obtained sleep

Recognition of fatigued

Fatigue-induced error

individual

Detect fatigue-induced error

Fatigue-related
Incident



Road Safety:
A Shared

Responsibility

Driver and Organisational Factors Involved in
Promoting Alertness, Health and Safety.
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Driver Factors

Sleep guidelines?

Historically, researchers used 5 hours of sleep as 2.9 increase odds
1 o Prioritise sleep to in risk of crash where car occupant was injured (connor et al., 2002)
promote fitness to
drive? Across 6845 drivers involved in a RTC, risk of culpability increased
as a function of sleep loss. Relative to those sleeping 7 — Shours...
Drivers who had 5 hours
prior sleep were 2.9 times
more likely to be culpable
Drivers who had <4 hours
prior sleep were 15.1 times
more likely to be culpable
(Tefft et al., 2018)
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Driver Factors

Sleep guidelines?

Historically, researchers used 5 hours of sleep as 2.9 increase odds
1 o Prioritise sleep to in risk of crash where car occupant was injured (Connor et al., 2002)
promote fitness to
drive?

Across 6845 drivers involved in a RTC, risk of culpability increased
as a function of sleep loss. Relative to those sleeping 7 — Shours...
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Driver Factors

1 o Prioritise sleep to
ensure fitness to drive
— ideally at least 6
hours prior to driving

2o

Stop, take a break
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Original Article

Feeling sleepy? stop driving—awareness of fall asleep
crashes

Clare Anderson’-z-l'-";a, Anna W.T. Cajl’f-':.'-w‘j,“_l\aﬁchael E: Leemfi;g:‘, William J. Horre)r‘-i‘bm’}', Yulan Liang', Conor S. O'Brienf,

Charles A. Czeisler’? and Mark E. Howard'2*7/(2,

Feeling sleepy? Stop Driving -
Awareness of Fall Asleep Crashes

Are drivers’ sleepiness ratings N=16

and symptoms predictive of
subsequent drowsy driving
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0. Lane departures Moderate
Emergency braking g
\\l// Slow eye movements
ﬂ o"'e End state

n = 224 paired sleepiness
ratings/driving outcomes

events 2hr drive, closed loop track

Instrumented vehicle
15-min sleepiness ratings

Microsleep

CONCLUDING

REMARKS

[

‘—] \ 9/10 subjective ratings predict
— 5 severe events with AUC > 0.8

‘W/ KSS & ocular symptoms predictor
(%, of ALL subsequent adverse events

“:) Head nodding was an INSENSITIVE
) predictor of severe events

/- Prediction accuracy for severe
ﬁ_‘; events > than for moderate and
end state events.




Driver Factors === Organisation Factor =~ .

1 o Prioritise sleep to
ensure fitness to drive

— ideally at least 6
hours prior to driving

20 Stop, take a break —
every 2 hours OR when

feeling any sign of
sleepiness
3 Report sleepiness, adverse
O

events, sleep problems,
other sleep factors
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Organisational Factors

ﬂ - In-Vehicle Technology
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Organisational Factors

1 o In-Vehicle Technology

IActive safety systems are an important part of safe systems approach

PVT
Seeing _ AmTech o
Optalert® Machines ™ SmartCap™ Geobox® Cardiowheel® PST® Workfit
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Organisational Factors

1 o In-Vehicle Technology

IActive safety systems are an important part of safe systems approach
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2. Accepted by workers/drivers

.

3. Effective utilisation of data
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2. Prediction technologies have good utility

Continuous Monitoring

s monitoring technology can be effective
‘ Prediction Technologies
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Organisational Factors

ﬂ - In-Vehicle Technology
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Organisational Factors
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1. Hours of Work & Rest
sleep opportunity (schedule
el Shift Duration
ouaineasiees Time between shifts 12 Biomathematical modelling
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Night work Compare schedules i i
Identify fatigued Drivers to stop
individuals when drowsy
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Organisational Factors

ﬂ - In-Vehicle Technology
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Organisational Factors === Driver Factors
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Summary Remarks
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