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Road Safety: The Problem

Since 1970, over 1.65 million of Europeans have lost their lives in road accidents

2009: more than 35.000 people lost their lives in road accidents on the streets of the

European Union and at least 1.500.000 people were injured
(EU Energy and Transport in Figures, 2010)

The cost to society in 2009: about 130 billion Euros?

Most affected 16 - 24 years old # traffic accidents are the leading cause of death

« 70.500 persons aged 16-24 were killed in road traffic accidents, in 14 EU countries
between 1996 - 2005, almost quarter of all road fatalities in those countries

e Young people (aged 16-24 years) are at almost twice the risk of being killed in a road
accident than the average member of the population across the EU-18 countries as a
whole.(CARE - EU road accidents database).

'Based on the statistical value of life as calculated in the HEATCO study (6th Framework Programme for Research and
Technological Development).
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Key factors of Road Safety

There is a generally accepted classification of the key factors impacting on road
safety.

*These road safety factors are not independent of each other,
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Driver Distraction Definition

1st International Conference on Distracted Driving (2005):

“Distraction involves a diversion of attention from driving, because the driver is

temporarily focusing on an object, person, task, or event not related to driving,
which reduces the driver’'s awareness, decision-making, and/or performance,
leading to an increased risk of corrective actions, near-crashes, or crashes.”
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Driving Task
Driving is a complex task that requires intense attention:

o controlling the vehicle (steering, accelerating, braking, speeding, lane adjustment,

driving maneuvers
o navigating to the destination (take the correct turns, explore the risks, avoid other

r

vehicles, keep the appropriate distance to lead vehicles)

According to Michon (1971), driving consists of three hierarchically ordered levels:
« strategic
« tactical and
» operational

These levels can be active at the same time and can influence each other.

This requires constant attention, goaﬁ management and use of memotry.
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Types of Driver Distraction

Distractions: irrelevant tasks such as tuning the radio, eating / drinking,
grooming, reading signs, talking with a passenger (-s), smoking, etc
performed while driving.

m]

Visual distraction
Cognitive distraction
Acoustic distraction
Manual distraction

a
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Frequency of Driver Distraction

v U.S. National Highway Traffic Safety Administration (NHTSA) estimates -
conservatively - that driver distraction contributes to 25-30% of
accidents

v According to official announcement of the Traffic Division of Greek Police
(2010) :

driver distraction is the main cause of 1.502 accidents out of 10.183
accidents that were caused due to drivers. According to the source,
distraction is factor number one, followed by violation of priority,
drunk driving and speeding.
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Frequency of Driver Distraction

Table 1: Accident analysis (1°! Semester 2009-2010)

Causes 2009 2010
ﬂf{. ﬂf{.
Speeding Table 2: Fatal crashes analysis (15 Semester 2010)
Improper overtaking
Moving in the opposite way Causes 2010
Violation of priority 0
;“_“f“;;;t“'ﬁ Speeding 108 20,57
rver dstraction . Improper overtaking 10 1,590
Others causes due to driver: PR . . "
Moving in the opposite way 72 13,71
Causes due to passengers Violation of priority - 60 11.43
Causes due to the vehicle m a4 ]_10 pn.u " :
Causes duetothe roadorty Driver distraction 23 438
Causes due to pedestrians Traffic violation 3 0.5 F"rr
Total Careless driving 110 20,95
Others causes due to drivers 74 14,10
Still investigated 22 419
Causes due to passengers 0 0,00
Causes due to pedestrians 32 6,10
Causes due to the vehicle 1 0.19
Causes due to the road or the weather 10 1.50
Total 515 100

Source: Greek Police (www.astynomia.gr)
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Factors affecting Driver Distraction

Various parameters affect driver distraction such as:

d demographic characteristics
v age

v gender

d road environment factors
v lightning
v weather Conditions
v road Type
v road Profile
v traffic volume
v pavement condition
v traffic control systems

1 vehicle characteristics
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Methods of evaluating Distraction

The critical question is whether distractions increase crash risk.
This evaluation involves:
** Engineering issues
“+Human sciences (doctors and psychologists)

The most popular methods fall into the following categories:
« Crash-based studies

« Laboratory based - Simulation studies

e Questionnaires

« Observational studies
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Quantifying Driver Distraction

A special category of observational studies: Naturalistic Studies
v' drivers voluntarily participate in the measurements
v" vehicles equipped with cameras and sensors recording driver distraction

Two ways to carry out such investigations:
1. the driver is supplied with an equipment vehicle for a long time

2. each participant drives a particular vehicle for a particular route, under the
supervision of the researcher.

The important advantage of this method is that it is as close as any other
method to actual driving

8-

Results of high validity and reliability
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Experimental Equipment

« The experimental vehicle, model Lancia Ypsilon 1.2

« A monitoring system tracking the head and eyes of the driver (FaceLAb,
Seeing Machines)
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FacelLab System

This system consists of:

Two cameras recording the driver's gaze and head position.
Infrared lightning to help track the pupil

Scene camera recording the driver’s vision field

Special chessboard used calibrate the cameras to axes x, y, z

Data analysis software that automatically correlates the data recorded by
the gaze cameras to the data recorded by the cameras that monitor the
road in real time.

Central CPU unit
Display for adjusting the software and monitoring the driver in real time
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Experimental Design

The sample

e 10 drivers

e age group 25-30

« aware that they were taking part in an experimental testing - no idea_what they were |
being tested about. J

« experience in driving

« familiarity with the specific route.

Ganakka

The time :
= Typical days (Mon-Fri) — daytime
= Normal traffic conditions | 2
= normal to season weather conditions;
= not rainy, mostly clear or scarcely cloudy

The selected area

1
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Eastern Thessaloniki’'s Ring Road

Kalamaria




Implementati

Adjust Gaze Filtering Parameters

Adjustthe gaze saccade settings. Check the results using the graphs

Left Eye Right Eye

Saccade

‘Yaw [degrees) 15 Y aw [dedrees) 22
0

Saccade Window Size [frames]
[}
J 2
Saccade Distance Thieshold (degrees]
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Camera B Camera &
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Analysis of the Results

All billboards along the road were identified and mapped for both directions
as well as a special area of the road section on an intersection of the Ring
Road, where a great number of illegal posters are set
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Analysis of the Results
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Analysis of the Results

Too many small visual distractions at the same level or near intersections and
junctions seem to affect the drivers distracting them when intense attention
IS required.
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Conclusions

« Through the experimental procedure carried out, a methodological
approach to an investigation of driver distraction was attempted.

Important and decisive factor for the success = experimental design.

« This methodology can provide a big amount of data that can correlate
distraction with various elements. Much of the analysis of data requires
cooperation with experts such as psychologists or doctors in order to
provide an integrated approach.

« Advertising billboards actually influence driver distraction

« Their exact impact on road safety is still not determined
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Future Research

EECc T RIN

Future research should focus on clearly correlating driver distraction to

road accidents '

adjust appropriately the guidelines of road networks design

There is a great need to correlate driver distraction to specific
parameters of advertizing billboards and signs

v size
v' brightness
v’ message content
v distance from the road
and other characteristics of the driving environment.
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