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1 Executive summary

This report provides a thorough overview of activity “International Synergies workshop”.
Originally, as stated in the Technical Annex, this activity should have involved the
presentation of results derived from a Delphi study. The original workshop title and content
was decided to be enhanced with a workshop covering the same area of research, but
looked at from different perspectives. For this reason, the workshop was co-organised by
BASt, NTUA and VTT leaders of the corresponding Task Forces A, B and D.

The main issues that were dealt in this workshop were the user needs, the impact analysis
and the establishment of safety benefits. In particular, different types of users would need
different types of functions, or different types of designs. Hence, the needs of specific user
groups such as of disabled and old drivers were discussed. The next topic that was
covered involved the impact of the use of ITS on the user. Within this framework, the use
and impact of specific ITS on young drivers was discussed. Further studies on identifying
and established the impact of ITS were also presented including expert opinions and
methodology of impact assessment for the use of ITS by motorcyclists. Last, ways of
establishing the actual safety benefits of the use of ITS were discussed for specific
systems including eCall.

The report involves the description of the organisation of the workshop, its actual content,
the discussion that followed the presentations and a general summary of the conclusions
that were extracted during the workshop.

1 Introduction

The need of a new means to improve road safety is increasing, since the conventional
measures for confronting road accidents have not proved to be adequate. For this reason
the direction of research is targeted towards the use of Intelligent Transport Systems.
Intelligent transport systems are anticipated to provide new solutions to deal with the high
road accident rates but also to other issues including traffic congestion, environmental
pollution and user integration.

A lot of research is taking place on the use of intelligent transport systems, which has
already provided facts for the implementation or further development of some systems.
However, there are several questions that have to be answered including which systems
are more important, what is their impact on the user, the environment and the society,
what are their side-effects, what are the specific user needs for each system etc. Some of
those questions were tackled during the presentations that were made for the joint
workshop of Task Forces A, B and D in September 2005 in Madeira. The aim of the
workshop was to present new findings on the three different elements of ITS related
research, namely the user needs, the system impact, and the safety benefits of the
systems. The objective was hence, to establish a link between the user, the impact and
road safety.
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The title of the workshop was “User group specific impacts of IVIS and ADAS: Recent
research on expectations, opinions, facts end developments" and the presentations
covered the topic of the impact of the use of ITS on road safety from a variety of aspects
involving special user needs, new perspectives on research and establishment of safety
benefits.

This report illustrates the various stages of the realisation of the workshop and more
specifically, the planning of the workshop, the workshop itself and its final outcome.
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2 Workshop on International Synergies

As stated earlier the original title and subject of the conference was altered mainly to
present the issue of the impact of the use of ITS on road safety from different
perspectives. The International synergies part was illustrated with the presentation “Impact
of ITS on road safety — expert opinions” and involved preliminary results of a Delphi study
that is being conducted on the issue of the impact of specific intelligent transport functions
on road safety.

2.1 ORGANISATION OF THE WORKSHOP

The original date for the workshop (Task Force B milestone) was month 18, which meant
that the originally planned date for the workshop was in August. However, the organisation
of a workshop in August would be rather difficult and the attracted audience would not be
of high number because August in most countries is a holiday month. Hence, it was
decided to integrate the workshop into the HUMANIST meeting that would take place in
Madeira in mid-September.

Furthermore, following discussions that took place during the March meeting in Lyon and
the June meeting in Santorini, it was decided that it would be more efficient and interesting
to organise a joint workshop with other Task Forces of HUMANIST to provide a greater
overview of the “ITS impact” topic.

Task Force A — Identification of driver needs in relation to ITS, Task Force B — Evaluation
of ITS potential benefits and Task Force D — Impact analysis of ITS on driver behaviour
are three task forces which all deal with the impact of the use of ITS, taking into account
three different parameters: driver needs, road safety and driver behaviour respectively. A
workshop organised by those three Task Forces tackling the issues of the impact of
Intelligent Transport Systems from different perspectives would provide a thorough
presentation of the respective issues.

The workshop was organised by the leaders of Task Forces A, B and D which are VTT
(M.Penttinen), NTUA (I.Spyropoulou) and BAST (C. Gelau). All the activities that
comprised the planning of the workshop were carried out during the meetings in Lyon
(March 2005) and Santorini (June 2005) and also by email.

First, the title of the workshop was defined, which was: “User group specific impacts of
IVIS and ADAS: Recent research on expectations, opinions, facts end developments”. The
second step involved the call for abstracts for the workshop. Invitation for participation at
the workshop was sent by email to all HUMANIST partners, but also to partners who
perform research in related topics within EU projects such as the AIDE, IN-SAFETY and
the SafetNet project. The call for abstracts is presented in Appendix A.

Last, based on the material that was collected from the participation invitation, the
workshop was divided into three sections. These were:

Session 1: Analysing special users’ needs

Session 2: New perspectives of impact analysis

Session3: Establishing safety benefits
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The papers that were presented were mainly research made by HUMANIST partners,
either within the framework of the project or related to other projects. Additionally, there
were also synergies with other projects. Two papers were received from the AIDE
(Adaptive Integrated Driver-vehicle Interface) project and one paper from VSCR (Vehicle
Safety Research Centre), Loughborough University from the SafetyNet project. The latter
was a result of a meeting that took place in June between leaders of WP 1,5 and 6 of the
SafetyNet project, the leader of TF B of the HUMANIST project and the coordinators of
the two projects. The aim of the meeting was the cooperation between the two projects
wherever this was feasible.

2.2 PROGRAMME OF THE WORKSHOP

The following presentations comprised the workshop program:

1. Evaluation of an Adaptive Cruise Control system used by drivers with lower limb

impairments — VTI

ITS Support of ageing drivers’ generation — CDV

Night vision enhancement systems: Who will need and who will use them — CUT

User Needs — Results from AIDE — HIT

User-Needs in HUMANIST - VTT

Impact of IVIS and ADAS on young drivers — FACTUM

Workload measurement when driving a motor bike — BASt

Impact of ITS on road safety — expert opinions — NTUA

Driver monitoring for an adaptive automotive HMI: The AIDE approach — ICCS

10 Effects of ADAS — Findings in literature and SWOT analysis — VTT

11.Creating the Finnish eCall system: needs of the private users and authorities — VTT

12.Impacts of an automatic emergency call system on accident consequences — VTT

13.The potential safety benefits of driver assistance systems depending on the
accident type and user group — BASt

14.SafetyNet: Work Package 5 Independent fatal accident and causation databases -
VSCR

©CoNokrwWN

2.3EXTENDED ABSTRACTS

This section is comprised by the extended abstracts of the papers presented during the
workshop. It must be noted that the “Night vision enhancement systems: Who will need
and who will use them” abstract does only provide a rough description the scope and
results of the research as it is a product of an on-going external funded project, and hence
further details cannot be published yet.

EVALUATION OF AN ADAPTIVE CRUISE CONTROL (ACC) SYSTEM USED BY DRIVERS WITH LOWER
LIMB IMPAIRMENTS
BJORN PETERS & BIRGITTA THORSLUND, VTI

Reference: BNTU-051023-T1-DA3 Page 7
Issuing date: 02/07/2007




| HUMANIST Deliverable B.3: Workshop on International Synergies / version A3|

This work was done within the DRIVE 1l Project TELAID. The objective of the TELAID was
to investigate the pros and cons of ATT applications from the perspective of drivers with
various disabilities, or as we prefer to say, drivers with special needs.

As you might already know there are a considerable number of people who have
functional impairments which restrict their independent mobility. Depending on the
definition of impairments at least 10 - 15% of the population has special needs with
respect to our transportation systems. This proportion seems to be rather constant at least
within Europe but it is steadily increasing. A large number of these people are elderly or
senior citizens.

Mobility impairments are the most frequent reason behind special needs. Mobility
impairments can make a person both dependent and isolated. Driving a private car is a
way to restore independent mobility for these people. Sometimes though the car has to
adapted or converted so that it conforms to the driver's resources and needs.

A quite common adaptation is to install hand controls for accelerating and braking
(longitudinal control). There are a number of ways to design such adaptations. Even if this
adaptation enables the driver with lower limb impairments to drive, it will induce overload
and discomfort in the upper limbs. These drivers avoid long distance travels. ATT
applications like advanced cruise controllers could be used to improve comfort and
decrease the physical load.

The questions we wanted to answer with this study were:

. will an ACC decrease physical load and improve comfort?

. will is influence the driving behaviour?

. how will it influence car following situations?

. will the drivers approve of the ACC support?

. will ACC driving influence driving behaviour differently depending on the design of
the hand control?

gL wWwNPEF

We used a mixed design in where 20 experienced drivers with lower limb impairments
drove under two conditions (with and without ACC available). The subjects were divided in
to two equal subgroups depending on the type of hand control system they used in their
own car. The order of ACC condition was counter balanced.

The two types of adaptations we used in this study are the most frequently used systems
for this group of drivers. The first system consists of a single lever combined mounted on
the floor between the front seats. It is operated so that the driver pulls for accelerating and
pushes for braking. The second system consists of two separate levers for accelerating
and braking. The accelerator lever is operated by moving it downwards to speed. The
brake lever is pushed forward towards the dashboard.

The twenty subjects were all experienced with the type of hand control they used in the
simulator. Mean age and driving experience were approx. the same for both groups (40
years and 10 years). Mean yearly driven distance was also approx. equal.

The driving task consisted of a 100 km country-side road with some urban flavour (cross
roads and traffic lights). The signed speed limit varied between 70 and 90 km/h. There
was oncoming traffic with varying density in order to improve the reality. There were 14 car
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following situations with a well defined catch-up procedure. In order to simulate
unexpected events we used a visual stimulus (red or yellow). The stimuli appeared at the
left hand side of the road. The subjects got verbal and written instructions before the test.
The subjects drove a 20 km long training route in order to familiarise with the simulator.
The training route contained all the situations that would appear on the test route.

We used the moving base driving simulator at VTI for the experiment. The simulator has a
wheel chair lift in order to make it accessible for wheelchair users. An ACC system
provided by SAAB was installed in the driving simulator. The ACC system communicated
with the driving simulator via a CAN bus system. The main computer was used record all
driving data (speed, lateral position, reaction time etc.)

The ACC (Adaptive Cruise Control) system worked basically as an ordinary CC. The driver
could select and adjust a constant speed. Buttons on the direction indicator stalk were
used to control the ACC. Selected cruising speed could be increased or decreased in
steps of 10 km/h. Selected speed was indicated by amber LED’s on the speedometer. The
ACC was equipped with a simulated sensor that detected leading vehicles. If the lead
vehicle had a lower speed than the test vehicle speed was adjusted to maintain a safe
headway. An amber car symbol on the dash board would inform the driver that a leading
vehicle had been detected. Current speed was displayed on the ordinary speedometer.
The driver could deactivate the ACC by braking or turning it off. Speeding would over ride
the ACC system.

The measures we used were the following:
Speed
Lateral position
Time headway
Reaction time
Subjective workload by NASA - RTLX
and Questionnaires

Speed level and lateral position for the total route was unaffected by ACC usage. The two
groups did though differ with respect to lateral position. The group driving with the dual
lever system drove more to the right in the lane. This difference was constant independent
of ACC usage.

Free flow driving was defined as those parts of the test route where there were no cars
following, overtaking, traffic lights etc. The same pattern appeared for free flow driving as
for the total route.

Variation in speed for free flow driving decreased when the ACC was available. This
difference was significant (less than 5% (1,5%)) The subjects who used the single lever
system had a greater variation in lateral position. (approx. 6 cm). This difference was
significantly different (5%).

The decreased speed variation for the ACC condition was significant. Also the difference
between the two groups with respect to lateral position and variation in lateral position.

Mean reaction time was calculated for each individual. The reaction time was shorter for
the ACC condition was shorter but the difference was not significant (5%).
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Headway is a measure of how close the vehicles drive. Headway was analysed for the car
following situations. Mean headway was significantly shorter for the ACC condition.
Variation in headway was also significantly reduced for the ACC condition. Also number of
short headways was reduced when the ACC was used. There was no difference between
the two groups. Mean TTC was significantly longer for the ACC condition.

Subjects estimated their workload on the NASA - Task Load Index after the test ride. This
was done for the total task, car following, and traffic lights. Physical demand and time
pressure was more than 50% lower for the ACC condition. Effort was approx. 40% lower
and performance was 22% higher. The other differences were not significant.

The difference in speed variation between the ACC and No ACC condition increased with
distance driven. This might indicate that the subjects got more tired the longer they drove.
It is tiresome to keep a constant speed.

The decrease in workload for the ACC condition was even more pronounced when
considering just the car following situation. The differences in all factors except time
pressure were significant.

For the traffic light situations were all loading factors significantly lower for the ACC
condition. Performance was higher.

The subjects rated on a 7 point scale how well they thought they could control speed and
distance to leading vehicles and how much effort they had to allocate to the task. All
difference were significant. There was no difference between the groups.

The subjects rated some aspects of the ACC on a 7 point scale. General opinion of the
ACC, Did the ACC contribute to increase comfort?, Was it easy to learn how to use the
ACC?, How well did they trust the system?, How much they would like to have such a
system? and If the ACC was better than their own CC?

As you can see the ratings were all very high.

More than 90% of the subjects had a CC in their own car.

Result Summary
Speed level 0
Speed variation
Lateral position
Var. of lat. pos.
Reaction time
Mean headway
Min headway
Var. in headway
TTC
Workload
Speed & dist. contr.
Drivers opinion ++

o OO

Conclusions
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* ACC reduced workload and increased comfort

* ACC support more important for long drives

* ACC improved speed + distance control

* ACC well accepted, wanted and trusted

* ACC reduced headway

* ACC did not influence speed level, lane keeping, and reaction time

* ACC driving did not influence workload, comfort, and driving behaviour differently
with respect to type of hand control used
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NIGHT VISION ENHANCEMENT SYSTEMS:
WHO WILL NEED AND WHO WILL USE THEM?
Josef Krems, CUT

Abstract

Different infrared sensor, image processing, and display technologies can be applied in
night vision systems to support nighttime driving. Each of the technologies has its
strengths and weaknesses. The benefit of the additional information for the driver is
discussed critically by ergonomists and psychologists. To our knowledge different
combinations of sensor, image processing, and display technologies have not been
empirically evaluated in one single study.

The Volkswagen AG Group Research conducted an evaluation study to answer the
guestion which system properties guarantee a benefit for the driver without increasing the
driver's workload. Six prototypical systems were assessed in a heuristic evaluation with
experts from ergonomics, perception and traffic psychology. Criteria used to evaluate the
development potential of the six prototypes were effectiveness, efficiency and satisfaction.

Results showed that the intelligibility, with which the information could be interpreted and
obstacles in the environment could be located, was of crucial importance for the
usefulness of the system and the system acceptance. Night vision enhancement systems
with automatic identification of targets and event-based warning function meet this and
other relevant requirements best.
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USER NEEDS IN HUMANIST
Merja Penttinen, VTT

BACKGROUND

During the last decades, several Intelligent Traffic Systems (ITS) were introduced to road
traffic. The first systems were developed as a part of general IT fever and were therefore
more a result of technological push than of market pull and stated user needs. The
development of socially advantageous systems needs, however, user centered design and
information about user needs and requirements. User needs are frequently connected to
solving existing problems, but determining of user requirements for new and innovative
technology applications and service concepts is especially challenging.

In addition, the consequences of the new ITS on the traffic system level are of major
interest. In many cases the approach of user needs and requirements is social and related
to social policy. It is typical for the area that the system should be available, usable and
safe for most of the citizens, including children, elderly and disabled people. In order to
achieve user and social acceptance, the analysis of user needs and requirements in
several areas of ITS is needed. Hence, user needs analyses support the development of
socially advantageous transport systems.

The principal research methods of user information needs cover interviews, surveys and
group discussions. One approach is to investigate the difficulties encountered in various
road contexts and for a diversified population in order to identify the type of needs that
could be overcome or compensated by ITS.

Furthermore, as the systems become more complex, it may be essential to evaluate how
well the user understands the operational and management principles of the system. This
is especially important in case of the Advanced Driver Assistance Systems (ADAS) that
are aimed to help people in their driving task by intervening in their driving behavior. In the
case of implemented systems, the amount of use and willingness to pay may be of
interest.

In addition, traffic safety is or at least should always be a concern while planning new
systems to be implemented into vehicles or roadsides. The main concerns often are: how
will the users take the technology into use? How will it affect the individual users of the
system? How about non-users? Is it expected to have an effect on interaction between the
road-users? Does the system always operate, even in adverse weather conditions? Which
are the specific usage situations to take into account when planning the systems?

OBJECTIVES

The first task in the task force A was mainly focused on the different user and driver
groups. Different user groups were to be identified on the basis of earlier and on-going
studies. Criteria chosen to categorize the groups were set up in relation to potential links
between the criteria and the ITS use. Typical needs of each group were then to be listed.
In addition, the specific requirements of such groups as the elderly were to be listed on the
basis of design for all principles. The needs and requirements were to be listed separately
for ADAS, information and communication systems as well as for functions unrelated to
driving.
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The second task of Task Force A was aimed to identify 1) the most typical as well as the
most critical usage situations and context of use, 2) critical scenarios and the specific
needs and requirements and 3) the gaps in existing knowledge.

METHODOLOGY

The information on earlier and on-going studies of the Humanist task force A partners was
collected. The template included questions about the main aim of a study, groups targeted
by a study, usage situations, methodology used and timing of a study as well as the
organizations participating in or financing the study. The information was collected during
April and May 2004. In addition to the templates of the recent and on-going studies, the
Task Force A participants were invited to give a presentation of a recent study on driver or
user needs during the First Conference on Driver Needs in Lisbon 3" -4" June 2004.

To find out the most probable and the most critical scenarios related to new ITS, a
template was produced. The systems were selected to provide important input for future
work in the Humanist project, especially for task forces B (Evaluation of ITS potential
benefits) and D (Impact analysis of ITS on driving behavior).

Scenarios are usually used to identify a number of possible alternative futures and,
optionally, explain how we might get there. Scenarios are not predictions of the future.
They show how different interpretations of the driving forces of change can lead to
different possible futures. By setting up several scenarios, a possibility space is created
and it is within this space that the future is likely to unfold. In total, 33 scenarios were
produced by task force A partners during January 2005. Every partner provided scenarios
of the systems they are most familiar with and have made studies about. In some of the
systems several scenarios were made. In addition, only the most typical intervention levels
were covered (i.e. ISA).

RESULTS

Based on on-going studies, and the scenarios produced by Task Force A members, it can
be concluded that driver needs in specific situations, as well as anticipated modifications in
their behavior due to implementation of the new systems, are topics that have not yet been
thoroughly studied. It is not always clear which driver groups will take the new systems
into use first, and whether all driver groups would benefit from a new system. In addition,
the expected modifications of driver behavior as well as the usage of new technologies in
a wrong way can have negative side-effects on traffic safety and should, hence, always be
studied before implementation of the new systems. It has also been stated that an ITS
should help a driver where he needs support, but not take over those tasks he or she is
good at in order to avoid a decline of relevant functional driving skills.

User groups with specific needs

The main findings of the first part of the Task Force A were as follows: 1) The
methodology to find driver needs covers a wide area. Driver needs, especially needs for
support, are often investigated by analyzing driver errors and accidents, whereas driver
and traveler information needs are often studied by interviews and questionnaires. 2) Age
and driving experience seem to be the most important factors when defining driver needs
for support. Especially the elderly would need support in many situations, e.g. merging and
turning in intersections. There are, however, not yet many systems available to support
them. Another group with a high relative risk in traffic consists of young drivers, especially
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the male. 3) One specific group to take into account is the professional drivers. For
example, they need communication systems while driving more often than private drivers.
Communication while driving is often highly important for their work and therefore must be
taken into account while planning different restrictions for the use of communication aids.
4) Use of alcohol and/or drugs is an important factor in traffic safety work. This paper
focuses mainly on elderly drivers and their specific needs for support.

Context of Use

There are a considerable amount of specific situations in which an ITS solution would be
able to provide remarkable support to a driver. For instance, ITS solutions could have
potential by improving situation awareness by raising the drivers’ awareness of critical
situations. Some of the situations are difficult for all of the driver groups, for instance
adverse weather conditions, reduced visibility and under-awakeness. The drivers’ abilities
to recognize slipperiness and adapt their behavior to the conditions when driving in
adverse weather conditions have been found to be poor, especially if the friction
decreases unexpectedly. Driver hypovigilance (under-awakeness) has been found to be
one major cause of road accidents. In addition, driving under the influence of alcohol or
drugs plays a considerable role especially in fatal accidents. It must also be kept in mind
that the context of use, on the other hand, also gives specific requirements for developing
and designing the systems.

There are, however, two groups of drivers which, more often than the other drivers, have
specific needs or requirements in some situations. These groups are the elderly and
professional drivers. Elderly drivers have problems in complex situations, e.g. turning left
in an intersection, more often than younger drivers. Professional drivers, on the contrary,
have specific needs related to their long driving distances, driving in adverse weather
conditions and also driving a large vehicle that also calls for different technical solutions
than smaller vehicles, especially in case of intervening systems.

An example of the scenarios

Intelligent Speed Adaptation, ISA

About one third of the fatal and serious accidents are caused by speeding. Limiting
excessive speed could reduce the number of people killed annually in the EU by 11 000
and the number of people injured by 180 000. [3]. Intelligent Speed Adaptation, ISA, has
been said to be one of the most effective ADA-system to reduce speed-related accidents.
It has been said to be most effective in urban areas where vulnerable road users and
vehicles share the same traffic environment. The effects of ISA, as well as any other
systems, depend on the penetration level: how well the users will take it into use. In
addition, the level of intervention has a great effect as well. Usually, three levels of
intervention or influence are separated: 1) advisory, 2) advisory intervention and 3)
mandatory intervention.

In general, ISA helps the driver with the maneuvering task and the driver can be aware of
the need him- or herself. There has been a lot of discussion about the acceptability of the
system. It seems, however, that drivers are more willing to accept the intervening system
after they have tried it themselves. There is also a clear need of the system from the
society’s point of view.
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ISA helps drivers in many ways: information acquisition, decision making and action.
Depending on the level of intervention, the need for ISA can also be investigated in many
ways. The biggest concern is that drivers might interpret the system’s recommendations
as the appropriate speed, not the recommended highest appropriate speed. This can
cause problems in low speed areas such as junctions, crossings or in bad road conditions
where speed lower than the speed limit may be appropriate.

The driver groups that need the system most are novice drivers and on the other hand
professional drivers. The system should be planned for all the drivers and it will most
probably be taken into use first by elderly drivers and professional drivers. The
professional drivers may have specific requirements for the system design, for instance
due to the size of their vehicle as well as the fact that they need to drive regardless of the
road conditions.

Studies have shown that the reduced speed induced by the system has led to an improved
behavior in other terms than speed. For instance an increased willingness to give way at
junctions and zebra crossings has been noted. There has also been a tendency for
delegation of responsibility noted, especially for dynamic systems that are adapted to
prevailing road conditions

Taking into account user needs and requirements when planning the new IT systems is
highly important. Especially when planning supporting systems, HMI and the way drivers
are actually using the system are crucial to traffic safety. Another important factor is the
modification of the driving task — how will the drivers drive with the systems, and will the
systems have an effect on the behavior of the drivers without the system. Therefore,
deeper understanding of driver behavior with and without the systems and his/her errors is
important in order to find out the needs the systems should address.

Developing ITS systems has for a great part been based on technology push - available
technical solutions. Quite many systems are already on the market - and quite many of
those have been found to improve at least driving comfort, e.g. cruise control, and, in
some cases, also traffic safety. However, more still needs to be known about the users’
needs for different systems and support in different situations. Different drivers, for
example the elderly, have different needs than younger ones, at least when it comes to
ADAS and support. On the other hand, distraction caused by in-vehicle information
systems can have a negative effect on the drivers' abilities to detect sudden changes in
the traffic environment. Especially the elderly have problems with divided attention and
their needs and requirements should be taken into account while planning the informative
systems as well.

Professional drivers make a group that has a specific need for both communication
systems and support. They need to drive regardless of the weather and they need to
reach their destination on time. On the other hand, they drive vehicles that can weigh as
much as 60 tons - and that of course demands much, especially when planning
intervening ADA systems. Professional drivers are, however, most probably a group that
will take the new systems into use among the first. In the ADVISORS-project [4] it was
found that the price of the system does not play as big a role in purchase decisions for
professional drivers than for private drivers. One reason for that is most probably the price
of the system compared to the price of a vehicle. Adding 4000 Euros to a price of a trailer
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(200 000 - 300 000 €) is proportionally much less than adding the same amount on a price
of a car (30 000 - 50 000 €).

The implementation of new systems always has at least some effect on driver behavior
and therefore on traffic safety. The human part of the driver-vehicle-environment system is
most probably the most unpredictable and most innovative part. Quite many of the
systems designed to improve traffic safety (ABS brakes, vision enhancement) have
actually been found to have remarkably inverse effects because of the risk compensation:
driving faster, having shorter gaps etc. Drivers can also rely on the systems too much. One
example of that is Adaptive Cruise Control, which may give drivers the feeling that they
can pay less attention to the traffic in front.

One big question in the area of user needs, willingness to pay for the systems and
willingness to take them into use is the price of the systems [5]. At least in some countries,
the mean age of the cars is still quite high. It can even be over 10 years. Is it possible to
implement a system into an old car or not? On the other hand, would a driver pay for a
system like the alco-lock? Most probably not. The same question is relevant in case of
ISA. The elderly drivers would most probably take the system into use first, while the
group actually needing the system most would be the young drivers.

In conclusion, based on the on-going studies and the scenarios made by Task Force A
members, it can be said that driver needs in specific situations as well as the expected
modifications of their behavior due to implementation of the new systems is an area that
has not yet been studied thoroughly. There are not many systems that can, for example,
really help elderly drivers with the situations that are the most demanding for them. And it
must also be kept in mind that if a system can help an elderly, it can also help all the other
drivers.

HUMANIST Task Force A will continue developing the information on driver needs by
focusing next on the context of use, modifications in driver needs due to the
implementation of new systems and services as well as on the identification of the impact
of social and mentality differences between different EU regions on driver needs.
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IMPACT OF IVIS AND ADAS ON YOUNG DRIVERS

1. Young Drivers

It is without controversy, that young drivers are the group with the highest accident
risk. In Austria 2003 9.684 15 to 19 year old have been in an accident; 88 died. For this
age group the risk to get involved in an accident is triply as high as for the whole
population (KfV, 2004). In Germany it is quite similar. More than each fifth of the 18 to 25
year old has been in an accident in 2004 and more than each fifth died. The main causes
of accidents are unadapted speed (27%), followed by mistakes in giving right on way
(12%), mistakes in distance keeping (12%), problems with turning or turning off (11%).
(Statistisches Zentralamt Deutschland, 2005) What could be the reason for this?

According to literature one has to differentiate between the “risk because of being a
novice driver” (“Anfangerrisiko”) and the “risk because of youth” (*Jugendlichkeitsrisiko”)
(Mienert in ZVS4/2002). Mienert describes the difference as follows: the main discrepancy
is the degree of becoming involved in risky situations or taking risk consciously.

Because of absence of experience, there are many reasons why young drivers get
involved in accidents. They may come in unexpected situations where they do not know
what to do or they are busy with handling the car, so that they cannot react adequately at
the same time. There also exists evidences, that not only the age but primarily the driving
experience influence the accident risk. Especially in the first three years of driving
experience the age seems to have only a minimal bearing on the accident liability as the
table below shows.

Table 1: The effect of age and experience on accident liability for young and inexperienced drivers (Bast,
2001)

Percentage reduction in accident liability

Experience Alone Age Alone Age and Experience
During year 1 30% Between 17 and 18 6% 34%
2 17% 18 and 19 6% 22%
3 11% 19 and 20 5% 15%
4 7% 20 and 21 4% 12%
5 5% 21 and 22 4% 9%
6 4% 22 and 23 4% 8%
7 3% 23 and 24 4% 7%
8 3% 24 and 25 3% 6%
Overall 8 years 59% Between 17 and 25 31% 72%

The results derive from a british study from Maycock et al., 1991 aus Bast —
erfahrungen mit)

On the other hand some studies exists, which document, that the “risk because of
youth” is the main reason of high accident rates (ZVS, Heft3 2002). The “risk because of
youth” seems to be much more complex than the factor driving experience; it seems to be
logical that people with less experience make many mistakes. To handle this topic, it might
be a good idea if we go far back. Adolescence is a period of life where many processes
happen while a persons becomes grown-up. Mienert, 2003 (heftl) annotates, that the
society demands on the adolescents to become grown-up but does not show them, when
they have achieved this status. And the youth on the other hand again is looking for a new
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identity, for autonomy and acceptation (ZVS, Heft3 2002). Lamszus (ZVS, Heft3 2002)
specifies this behaviour with terms like showy behaviour, force or autonomy. This leads to
a different few of a vehicle; it is no longer only a means of transport but an instrument for
profiling, a possibility to experience or just a sign of freedom. The car is used to
demonstrate power and advantage or to provide adventure and thrill through dangerous
driving maneuver (Lamszus, 2002). Not every adolescent shows the same risky behaviour
in traffic. For instance adolescent girls still are less involved in traffic accidents than boys
are.

We have additional to bear in mind how important the driving license is for young
people. Not only 18 year old but also 16 year old teenagers share this opinion. The driving
license displays the key to autonomy and mobility (Mienert, 2002). In this study it is
pointed out, that there exists a discrepancy between the group of the potential risky driver
and the normal driver regarding social acceptability.

In addition Mienert (2002) mentioned, that risky drivers are more against restrictions
concerning their driving license, than “normal” adolescent are. They do not want to have a
alkoloc in their car, as well as a ISA like application which force them to drive not faster
than 80 km/h. This specific group is also against a label, which shows, that they are still
novice drivers. There are rarely differences between the groups regarding “Begleitendem
Fahren”, tachographs, longitudinal and lateral control systems.

Additionally to their age and there small experience, adolescents do have also a
specific exposure, like often driving in the night.

So, what can be done? We know, that young people do have problems at the
beginning of their driving career because of a lack of experience but also because of their
specific behaviour which in many cases is risky. Sometimes it becomes risky because they
do not know better and sometimes their youthfulness gets the upper hand.

2. In-Vehicle Information System/Advanced Driver Assistance Systems and
adolescent road users

The next chapter deals with possible solutions for some of the problems which have
been mentioned above. IVIS and ADAS systems which may influence young drivers
behaviour in the one or other direction are presented. First of all, we have to have a
deeper look on the systems which are chosen.

In-Vehicle Information Systems

IVIS in contrast to ADAS mostly have a recommendatory and warning character (Project
Telematik, 2005).

The classification of the systems which will be used in this presentation derives from a
report from an international project, Factum is involved in. It will be distinguished between
navigation systems, travel- and traffic-information-services and infotainment-services. But
only those systems which may have an influence will be mentioned.

- Navigation systems
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This groups is cut into three parts. Integrated navigation systems signal the driver for
example if the speed limit is reached or if a lower speed limit is coming closer or if a
collision risk exists. Route-guidance-systems help the driver to find the best route for any
wanted locality. They provide information and issue instructions about the best route.
Route-navigation-systems only show the current position and the wanted destination but
the driver has to decide himself which route he wants to take.

- Travel- and traffic-information-services

This services are primarily available through broadcasting services or through mobile
services. Users can get information about traffic jams or road blocks because of different
events, the weather, availability of parking lots but also about alternative routes which may
be more attractive because of the landscape. But there also exits emergency call services
which automatically sends the information to different rescue services.

- Infotainment-services
The hands free handling of equipment as mobile phone, radio, CD-player or navigation
system ought to reduce the distraction of the driver during the driving task.

Effects : Especially for route guidance systems can be said, that if using it, too short
distances became more frequent, more distraction from actual traffic participation took
place, heterogeneous compliance did cause problematic interactions and the system drew
the driver's attention away from the road (QUARTET project STORM — HOPES).

For want of studies about the other systems in the internet, hypothetical effects on
the driving task and the driving behaviour are registered for them as well. This types of
systems, mentioned above will not help the adolescent driver improve his experience, that
is for sure. In the contrary, such systems may take the drivers attention of the road. Also
Sagberg (1998) “found mobile phone use in Norway only accounted for 0.3% of all
accidents, whereas conversations with passengers accounted for 8% of all accidents, it is
not studied yet, which influence on young drivers with less experience and more mobile
phone use (see Lamble et al. 2002) can be expected.

Certainly this systems can be used quite in a proper way, if the driver is aware of
the kind of situation he is located. If the user is provided on a country road with not many
other vehicles around him, such systems can improve the orientation and the comfort. The
problem which arises, may be, that especially young drivers mostly overestimate their
abilities and use this systems in situations, where all their attention would be needed. It
could be a solution to use Advanced Driver Assistance Systems for compensation,
including the danger of stimulus satiation.

So far can be said, that IVIS systems, which should recommendatory in his driving
task, pose a threat just for young driver. In this respect it would be needed to make
adolescent be aware of this problem as early as possible during their driving education.

- Driver identification and automatically cockpit configuration

Any driver has his own physical characteristics, which make specific configurations of the
car necessary; such like position of the seat, adjustment of the side mirror, etc..
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Effects : As novice drivers often use the car of their parents or share it with other
people, this systems might be a good possibility to facilitate their life, also they do not exert
influence on their driving skills.

Advanced Driver Assistance Systems

ADAS ought to relieve the driver in the driving task. They reach from systems which
only recommend or warn to systems which actively engage in the driving task.

- Lateral control (e.g. blind spot warning)

This systems assist with keeping or changing the lane and overtaking. Whether the
systems keeps the car in the middle of the lane or it only warns the driver. Some
systems also check the vehicles in the back of the car. If one is overtaking the
system warns the driver to take care.

- Longitudinal control

There already exists different possibilities to help the driver in this regard. One
alternative is ISA (Intelligent Speed Adaptation), which warns if the car becomes to
fast or automatically keeps the allowed speed limit; also the driver still can ignore the
system by kicking down the accelerator pedal a little bit harder. ACC (Adaptive
Cruise Control) helps to keep a save distance to the vehicle in front; which also can
be used for Stop & Go situations. The system can not avoid an accident, therefor a
collision warning or avoiding system is needed; this can also be used only at
crossings, at level crossings or to advise the driver against a pedestrian near by.
Additionally systems which give a warning of dangerous turnings or directly reduce
the speed.

- Miscellaneous

Supplementary systems which help the driver to back into a parking space, improve
the sight in bad weather conditions, observe the bio-physical status of the driver or
pre-crash systems have to be mentioned.

Effects : ADAS systems can help novice drivers to fill the lack of experience. But we
also have to keep in mind, that for example an ACC (Autonomous Cruise Control) can
have an impact on the communication between the driver and vulnerable road users; it
becomes worse. On the other hand an in-car active accelerator pedal (AAP) can improve
the behaviour of drivers against other road users, they for instance yielded more often
(gave pedestrians the right of way at zebra crossings) but also the headway to the vehicle
in front increased slightly. These two results of studies show us a very contrary influence
of ITS systems on the drivers behaviour. What we do not know out of this, how the
behaviour especially of young drivers is affected.

Maybe for some of the adolescent this can reduce the accident risk. But still one
group of them will stay hat a high level of risk. And maybe also those, who might show a
more or less adapted behaviour “change their mind” and behave more risky while using an
ITS system because of the feeling of being safe. Out of this many side effect may arise.
The safety gains might be compensated by more risky behaviour .

Another aspect that has to be stressed is that there exists a dialectic relationship
between risk as it actually exists ("objective risk "), and risk experienced by people, in dif-
ferent situations ("subjective risk "). According to the model of Klebelsberg, many safety
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problems result from a discrepancy between these two aspects. An increase in objective
safety, for example on icy winter roads by using spikes, can lead to a disproportionate
increase in a person's feeling of safety. This phenomenon maybe leads to
overcompensation for the possible safety gains and a reduction of safety.

As it is very difficult for people to understand and follow complex dynamical
processes and asses their outcome, a part of the road users rely on technical systems to
take difficult decisions. And a logical consequence is that trust in a "perfectly” functioning
system is quite easily achieved. This can lead to nonchalance about one's own behaviour -
"the system is taking care of that". For example, in connection with ACC, that means "If
keeping or changing the lane is solved by an ACC, | do not have to be so careful in that
part of my driving". The problems which may arise have already be mentioned. This
phenomenon is called “delegation of responsibility "

The next aspect to be discussed is interpersonal communication . It has already
been shown, that some ITS systems may lead to e reduction of communication. This
seems particularly problematic, as 70 % of all accidents happen between two or more road
users.

In this thesis, it is mentioned, that adolescent are even more affected by this
phenomena then grown-ups are. Out of this comes the necessity for a training for
adolescent which make them aware of difficulties on the road, mainly if using ITS systems.
As speed is the main factor why young drivers have an accident, this point also has to be
studied in this master thesis. And since some problems in lane keeping or by using an
Route guidance system may be reduced if the user has a better adapted speed,
additionally to the training the ISA system looks as a good choice for changing
adolescents behaviour.
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Impact of ITS on road safety — expert opinions
loanna Spyropoulou, NTUA

Introduction

Intelligent transport systems (ITS) is a quite recent field in science and as such it
demonstrates rapid development. ITS are being developed by various parties including
system developers, car manufacturers and scientists worldwide. The contribution of
various groups including engineers, psychologists, ergonomists and lawyers is also
apparent. The importance of the development of intelligent transport systems lies mainly
on the fact that their contribution in many of today’s problems, which have resulted from
the mobility growth, is anticipated to be substantial.

The development of intelligent transport systems is as follows: they start as an idea, are
then built as a prototype at a laboratory, and are then being assessed before being
introduced into the market. The assessment phase of the systems is of equal importance
as the development itself because the impact of the systems to the society can be
estimated. There is a vast number of studies on the impact of intelligent transport systems
worldwide, and different studies present different and sometimes contradicting results and
conclusions. Additionally, there are certain questions that are still to be answered. Hence,
the overall picture of what the exact impact of intelligent transport systems is and what to
expect from their use is not always clear.

In order to provide some insight on these issues a Delphi study was designed that
involved parameters of the impact of the use of intelligent transport systems mainly on
road safety. The objective of the study is not to find the absolute truth on the issues
presented, but to record and discuss the views of the people who are responsible for the
research, implementation or use of such systems and to identify the gaps in knowledge
and needs for further research.

Design of the Delphi study

The aim of a Delphi study is to reach consensus for the issues involved, however this is
usually not achieved. Generally, the Delphi study is a method to record the opinion of
experts in a structured and comprehensive way, hence a questionnaire was designed. The
way the study will take place is as follows:

1. A questionnaire is designed and sent to participants.

2. Participants fill-in the questionnaire (Round 1) and send it back.

3. The questionnaire is redesigned taking into account the comments of the
respondents, and their answers are analysed.

4. The questionnaire is sent to the respondents of the 1% round along with the average

answers and their previous answers.

Respondents fill-in the questionnaire (Round 2) and send it back.

Steps 3, 4 and 5 are repeated until reaching consensus or until respondents do not

change their answers between rounds.

7. Respondents whose answers are quite different from the average are asked to
justify their view.

oo
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The Delphi study was designed taking into account specific principles for its efficient
conduction. An important element of the study is the questionnaire, which has to be clear,
structured and comprehensive, but also short. An additional parameter of the design of the
study is the experts to whom the questionnaire will be sent. Attention was given to the
background — both the scientific and the professional — of the experts in order to have a
group from many disciplines and not to receive biased results. Additionally, because of the
high drop-out rates between rounds, the questionnaire had to be sent to a significant
number of experts.

The questionnaire had to be specific and hence it was decided to investigate specific
systems and not intelligent transport systems in general. The systems were chosen
according to the following rules:

- systems for which there is no sufficient evidence on the impact of their use

- systems that are considered for market introduction

- atleast one “baseline” system that comprises part of standard vehicle equipment
- systems that are different amongst them in terms of their operation

The five systems that were chosen for the study were: intelligent speed adaptation, anti-
lock braking system, intersection warning, enhanced navigation and lateral control
systems.

Generally, the study involved the impact of the use of intelligent transport systems on road
safety, hence most questions involved road safety issues but there were also a few
general questions. The questionnaire was divided into the four following sections:

General questions on the systems

Questions on elements of the impact on road safety
General conclusive questions and comments
Questions on participant characteristics

Additionally, the results of the study should provide clarification on issues, hence there
were questions for which there is a variety of answers but also input on issues and hence
questions for which not sufficient research has been conducted were also included in the
guestionnaire. Finally, the questionnaire should be easy and convenient to fill-in and was
“put” online at:

http://www.noehumanist.org/DelphiStudy .

Preliminary results of the Delphi study

The first round of the Delphi study is still underway and hence the results presented are
preliminary results of the study. The sample of participants for which results will be
presented is 33 experts, however the sample has now risen to 56. Variation in terms of job
location, scientific and professional background was also desirable.

Generally, questionnaires were answered by experts in the field of intelligent transport
systems whose job location is in Europe. Their scientific and professional background
varies significantly and there are scientists from a wide range of principles including
engineers, psychologists, social scientists, economists etc.
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The expertise and experience of the respondents on the investigated systems was also
recorded. The expertise of majority of respondents results from reading technical literature
and there only a few respondents who do not have any scientific knowledge on the
systems. In terms of experience around a 30% of the sample has used the systems in the
framework of scientific experiments.

In relation to the impact of the use of the systems, the results indicated that the majority of
experts anticipate that the use of the examined systems will improve road safety. Other
types of impact were also discussed: traffic and environmental conditions, driver comfort
and user integration. Different systems scored differently in the each of the categories.
Intelligent speed adaptation and the anti-lock braking system are the most preferable
systems amongst the study participants. However, there was a significant number of
respondents who do not think that the intelligent speed adaptation system should be part
of standard vehicle equipment, probably reflecting questions on the user acceptability
issues for the implementation of the system.

The need on specific research on each system was also recorded by indicating the
amount of available evidence from specific types of studies. The answers of the
participants indicated that there is sufficient evidence for the use of the anti-lock braking
system and a good amount of evidence on ISA, but also revealed the need for research on
the impact of the use of the other three investigated systems.

Lack in knowledge on the impact of system use on road safety was also recorded by
measuring the “no opinion” answers provided by the respondents. The questions involving
the relationship between the system penetration rate and the impact of the system use
and also the side-effects of the system were the ones that scored highest in this respect
manifesting the need for further research in those areas.

Discussion

Generally, it is know that intelligent transport systems have the potential to improve road
safety and provide solutions on the consequences of mobility growth. This was also
confirmed by the answers of the experts participating in the Delphi Study. However, some
issues still remain unsolved and future research should be directed towards providing
answers to them.
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DRIVER MONITORING FOR AN ADAPTIVE AUTOMOTIVE HMI: THE AIDE
APPROACH

Bolovinou Anastasia, Angelos Amditis, ICCS, Gustav Markkula,Volvo Technology
Cooperation, Tattegrain Veste Héléne, INRETS, Boverie Sereg, SIEMENS VDO, Kutila
Matti,VTT, Bekiaris Evangelos, HIT

1 Introduction

Drivers are faced to an increasing information flow provided by an increasing number of
on-board functions (not only related to the driving task) and in a near future of the massive
introduction of driver assistance systems (navigation systems have opened the door). On
the other hand the driver is not always in good situation to receive and understand the
messages that are given to him by the vehicle/system. Major reasons are his current
status: physiological state (tired, absent minded ...), his profile (young/old, long driving
experience ...); But also to a complex traffic environment that requires all his attention,
and sometimes to external non traffic related solicitations as for example advertisement on
the road.

In this context several questions need to be answered: how to avoid the driver
overloading by a “disparate” information flow? What information should be delivered, when
and how? How to avoid interference between different pieces of information? And, on an
even more general level, how to avoid the negative impact of these information sources on
the driving task? As an “Adaptive” and “Integrative” information manager, AIDE should
contribute to solve these problems by implementing a set of adaptive interface functions
(Amditis et al 2002). These could include, for example, delaying non-critical information in
demanding driving situations and adapting the timing and intensity of warnings to the
driver state and/or characteristics. In the proposed AIDE architecture, the control of the
adaptive interface functions is centralised to the so called Adaptive Interface Module
(AIM), containing the ICA (Interaction and Communication Assistant) function (Amditis et
al. 2005).

The AIDE system is extending the concept of a harmonization of the communication flow
achieved in previous EU funded related efforts, from the use of rule based algorithms to
the development of a dynamic predictive model conceived to take into account in a more
extensive way driver's behaviour and profile, vehicle dynamics and driving context. The
AIDE concept is thus to create a sort of “real time virtual awareness layer” which will
enable the AIDE system to be more accurate in the identification of potential risks and to
be more precise in understanding what can be dangerous for the specific driver, driving
that particular car in that context, in order, eventually, to adapt accordingly on board
information (Engstrom et al 2004). This paper will focus on one part of the HMI adaptivity
with respect to the driver situation assessment (DSA) while the other part with respect to
traffic and environment risk assessment is excluded from this presentation. To address
this objective four different modules are described which assess driver’s availability and
ability and to which the HMI is adapted.

2 Functional architecture overview of DSA modules

Driving scenario perception within the EU-funded FP6 integrated AIDE is considered to
be apprehended through the following triptych: the Driver, the Vehicle and the
Environment. Like any complex dynamic system, the Driver-Vehicle-Environment could be
parameterized in infinitely many ways. There is no inherently “correct” set of DVE
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parameters since the relevant aspects are dependent on the HMI- and adaptation-strategy
of the OEM. Thus, for the AIDE system, the relevant DVE parameters are those that are
needed for implementing the defined (meta-) functions and scenarios. For example, if
AIDE should implement adaptation of warning timing to driver distraction, we must be able
to measure the DVE parameter distraction (which has to be clearly operationally defined).

DSA module functional architecture (see figure 1) comprises of the following sub-modules:
» The Driver Characteristics (DC) module

» The Driver State Degradation (DSD) module

» The Cockpit Activity Assessment (CAA)module

» The Driver Availability Estimator (DAE) module

Intelligent HMI manager | I Appf:i':::i;:in“ fl%usreAl.
| Application

F

Scenario perception vector

DC module
(EﬁrEaTyogﬂi DSD module CAA module (driver characteristics,
ez (fatigue) (driver distraction) driving attitude)
Drriver situation assessment layer

Cartographic

data base and Sensor array

positioning
system

Profile data

The DSA modules shall output an array of signals indicating the current DVE state which
is required by the Interaction and Communication Assistant (ICA, to be developed in
WP3.4) for adapting and personalizing the driver-vehicle interfaces. These DVE modules
will need several dedicated sensors but they should also share common input resources
(AIDE D3.2.1). Identification of the sensor information required for accurate estimation of
the relevant dimensions is out of the scope of this paper.

modules functional architecture overview

3 Driver Availability Evaluation (DAE) module

From a technical point of view, the DAE module will use a driving activity model for real
time analysis of (a) the driver's behaviors, on one side, and (b) the driving conditions, on
the other side (Bellet et al 2002). Driving behaviors analysis will be based on data coming
from "basic" sensors (i.e. vehicle parameters) like the driver's actions on vehicle controls
(e.g. pedals, steering wheel, blinkers, etc) and the dynamics of the car (e.g. vehicle
speed). Driving conditions’ consideration involves input data from a cartographic database.
Moreover, driving conditions assessment should be also made more robust through the
diagnosis done by the Traffic and Environment Risk Assessment (TERA) module, for
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integrating the potential impact of the road events on the driving task requirements (like
the traffic density, or the distance from the car ahead). That module is further described in
(Polycronopoulos, et al, 2005).

Figure2: DAE module functional architecture overview
4 Cockpit Activity Asessment (CAA) module

In the following figure, a functional description of CAA module is provided. A set of two
cameras mounted in front of the driver, measuring the momentary position and rotation of
the driver's head and eyes, provides the most important input. Using this input and others
(e.g. vehicle control measures) the level of distraction due to secondary tasks (e.g. phone
conversations, radio operation) is estimated, and the driver’s direction of visual attention is
continuously measured (Longhurst 2002) to detect momentary inattentions to the road
ahead (Smart Eye 2004).

Figure 3: CAA module functional architecture overview
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5 Driver state degradation (DSD) module

The DSD is based on the fusion of information provided by physiological and mechanical
sensors. From this information several diagnostics are calculated: physiological diagnostic,
and behavioral diagnostics, which are then fused with additional in-vehicle information to
provide a final decision about driver degradation state.

Figure 4: DSD module functional architecture

6 Driver characteristics (DC) module

This module includes the definition of a driver set of typical profiles through the
development of a driver identification application through smart card. The main application
is based on Agent Technology. Initially, a User’s Profile Configuration Agent will support
different “types of users”. The users themselves will choose his/her type, residual abilities
and preferences on posture, interface elements, etc. Then, a Customisation Agent will
monitor the user’s driving behaviour and preferences / actions, by keeping and processing
the user’'s driving record, i.e. average position in the lane, average headway, typical
speeding and braking pattern, preferred seating position, average use of radio and mobile
phone, other services, like navigation, requested often, etc. This Agent will help to predict
user needs that are not explicitly mentioned (i.e. long reaction times) and based upon
stochastic algorithms, will evolve with the user. Finally, a third agent, namely interface
agent, is responsible for the final module’s output correlating the profiles produced by the
two former agents (Bekiaris et al 2003).

2
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Figure 5: DC module functional architecture overview
7 Conclusions

The present decomposition of DSA Module allows all teams involved in this part of the
project to introduce their specific and different knowledge acquired during previous
projects. Each team has performed work on driver monitoring using different and
complementary approaches. The combination of these approaches into a unified AIDE
DSA module is expected to be a key achievement of the project. Moreover, the use of the
criteria and diagnosis given by the DSA modules are already taken into account in the
design scenarios as DVE conditions (Bolovinou, et al, 2004).
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EFFECTS OF ADAS
- FINDINGS IN LITERATURE AND SWOT-ANALYSIS
Merja Penttinen, VTT

BACKGROUND

In today’s highly mobile society, travellers have an increasing desire and need for accurate
and real time information. The information provided by e.g. In-Vehicle Information Systems
(IVIS) assists them in making decisions on their destinations, modes and routes and helps
them to reach their goals quickly and, most importantly, safely. Advanced Driver
Assistance Systems (ADAS) and further systems enforcing safe behaviour can serve this
exact need in an efficient and timely manner. Systems such as advanced driver warning
systems, advanced vehicle control systems, driver behaviour recording systems and
systems for heavy vehicles can have a catalytic effect on the safe mobility of persons and
goods in an increasingly complex driving environment.

As has been demonstrated in previous research, ADA systems have a potential market for
over 20 billion euros annually in the next few years; interestingly, the current annual
investment in their development from both the industry and public agencies is over 30
billion euros worldwide. Despite these staggering monetary values, the problem seems
much more complicated in that there is a clear lack of a comprehensive source of previous
experience and data to support investments in ADAS both from a cost/benefit and,
especially, a safety perspective (Humanist, 2003).

OBJECTIVES

The general objective of the Task Force B (Evaluation of ITS Potential Benefits) is to
provide a critical and thorough review of the experience and literature of the safety
potential of ADAS from a macroscopic perspective, thus assisting better definition of the
research directions for the other Task Forces of Humanist project - especially Task Forces
D and E.

METHODOLOGY

For a broad overview of the previous ITS safety related studies, the system evaluation and
safety impact assessment reports from relevant projects from the 3™, 4" and 5"
Framework Programs were collected. In addition, quite a few other relevant studies were
also found in other international databases and e.g. ITS World Congresses Proceedings.

Since there were not enough data of all the IT systems about their safety potential, SWOT-
analysis is one possibility to complement the gaps in data. SWOT-analysis is a subjective
tool to figure out the possible outcomes of the introduction/use of each system. Internal
factors (strengths and weaknesses) are mostly technical and hence can be listed quite
generally - taking into account the fast development and the main goals of Humanist.
Therefore, the main goal will be the listing and analysing of external factors (opportunities
and threats) which have great potential on traffic safety.
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RESULTS
Example of the studied systems: Intelligent speed adaptation - ISA
Findings in literature
ISA is a system of in-vehicle speed limitation. ISA is often categorised by the extent to
which the system should intervene in the choice of speed made by the driver. The three
options are:
Advisory: displaying the speed limit and leaving it to the driver to comply;
Driver Select: the driver has the ability to switch ISA on and off, so that compliance
is voluntary; and
Mandatory: with the vehicle being limited at all times.
Also ISA can be categorised by the question of which speeds should be included. Three
options emerged:
- Fixed: merely informing the vehicle of posted speed limits;
Variable: informing the vehicle of specific places where there is a permanent lower
limit such as near pedestrian crossings and
Dynamic: allowing for temporary limits because of network or weather conditions
such as slow traffic in fog or near schools at the beginning and end of the day.

Results of the reviewed studies (deliverable B.2) indicated that ISA has effect on speeds
and on contrast to the expectations; it is quite well accepted by the drivers. In addition,
acceptability of the limiting version seems to increase after drivers have experience of the
system. There are, however, some indications of increased travel times which may cause
frustration. In addition, some country specific differences can be seen in acceptance of
speed limitation.

SWOT-anaysis of ISA

Strengths Weaknesses
active intervention in the vehicle control by the - dependence either on infrastructure devices or on t he creation
system may reduce driver workload and maintenance of a speed limit database
the impact of the system may be increased if it - special problem is the updating of the speed limit database
is mandatory . special problems with updating of variable speed li mits

a database that is 100% reliable for all roads and  for all speed
limit categories will not exist within the next yea rs

Opportunities Threats
better compliance with legal speed limits - possible confusion of the driver by the feeling of loss of control
reduction of speed related accidents (depending on the HMI design)
reduction of conflicts with other road users . possible frustration of the driver (depending on th e HMI design)

may lead to switching off the system (if possible) or to
aggressive driving behaviour

the driver may rely on the system function only and may no
longer observe speed limit signs

the driver may expect the system to adapt driving s peed at any
time (overestimation of system function)

legal issues are critical because the driver mayno  t be fully
responsible of choosing the appropriate driving spe ed in any
case (especially if the system is mandatory and /o  r cannot be
overruled by the driver)
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in specific cases, dangerous situations might be ev oked
because acceleration is not possible or delayed (in case that
the system can be overruled)

Possible safety measures for ITS

At present time for each system analysed the Human factor variables/possible safety
measures for the system are as following

Speed Adaptation
acceptance of speed limits (drivers who do not accept speed limits will often
override the system (if possible) or switch it off (if possible)
attitudes towards driving (will influence the extent of a feeling of loss of control,
loss of freedom by the system intervention)

Speed Alert
acceptance of speed limits (only those drivers who accept speed limits will use
the system)

Collision Avoidance System
Driver experience and knowledge on abilities and limitations of the system
Behavioural adaptation (risk compensation)
Design of interface (auditory, visual, haptic warnings)
More efficient prediction of drivers’ braking

Lateral Control: Lane Keeping
Driver experience and knowledge of the system’s abilities and limitations
Driver acceptance
Type of HMI

Lateral Control: Lane Departure Warning
driving behaviour with regard to setting the direction indicators (before each
intended lane change, the direction indicator must be set in order to avoid false
warnings by the system)

Driver Monitoring
Driver experience with system
Driver acceptance
Driver understanding of system
Behavioural adaptations to system

Adaptive Cruise Control
situation awareness

Route Guidance and Navigation

- HMI interface very important factor for distraction and efficient operation.
Distraction
Driver’s perception of validity of the information (when real-time information is
provided)
Information load
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Vision Enhancement
Investigation of eye movements and other behavioural variables while using the
system.
Driver interviews focusing the use of the system, assessment of benefits and
disadvantages etc.
Long term effects of the systems on driver behaviour.

Dynamic Control Systems
Number of ESP system interference (interference/kilometreage (number of loss-
of-vehicle-control situations))
Accident data (comparison of vehicles equipped and not equipped with ESP),
potential quantitative and qualitative safety effects of ESP.
Owners’ knowledge of the system and correct behaviour while system is
activated (interviews etc.)

Post Crash: Event data recorder:
Driver experience with system
Driver acceptance/non-acceptance (risk of vandalism)
Driver understanding of system
Behavioural adaptations to system
Investigation consequences of mandatory vs voluntary installation

There have been quite a few studies of Advanced Driver Assistance Systems (ADAS) and
In-Vehicle Information Systems (IVIS) conducted in several countries during the last 10
years. Several methods have been used with some of the systems, e.g. Intelligent Speed
Adaptation, ISA. There are, however, some systems of which only a couple of evaluation
studies were found in international databases.

Most of the studied systems must be installed into the vehicle as an original accessory.
Naturally, those systems are going to become general in the new, more expensive
vehicles first. However, a good example of the retrofitting accessory is ISA, which can be
installed into vehicles later. That is a good development trend for ISA as it has been found
to have a great potential to reduce speed-related accidents. In the countries with quite an
old fleet of cars retrofitting is the only way to wide scale implementation of the systems in
the next few years. Of course, all the retrofitting devices should be carefully tested in real
traffic to ensure their real effects of driver behaviour, interaction in traffic and traffic safety.

Advertisements typically promise quite much regarding new telematic systems. So do the
evaluation studies of the car manufactures. Clearly, less of the effects have typically been
found in the studies conducted by independent research units.

It is, however, not totally clear how the systems will in practice affect the drivers’ behaviour
with and without the system installed, and what effect they will have on interaction in traffic
and therefore on traffic safety in the system level. In addition, there are still only few
studies on the interaction of different systems on the drivers' workload and changes in the
driving task. Another matter to keep in mind is risk compensation. ABS-brakes and
traditional ways of vision enhancement (e.g. reflectors on the road borders) are a good
example of that.
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Telematic systems are developed continuously and drivers are more and more taking
them into use. Therefore it is important to continue collecting evaluation studies for the
Humanist-database.
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Creating the Finnish eCall system — needs of the pr  ivate users and authorities
Virpi Anttila and Anna Schirokoff, VTT

Introduction

The main function of eCall system is to detect automatically vehicle’s involvement in an
accident and report the location and travel direction of the vehicle to the authorities
responsible for rescue actions. Other possible information reported by the eCall system
are the accident type, the accident severity, type of the vehicle, information about the
cargo and numbers of persons involved in accident. The eCall systems itself will not
reduce the number of the accidents. However, the main objective is to improve response
times in the case of traffic accident and save lives by faster help.

In Finland, the eSafety Forum and its activities have been regarded as very useful. The
Ministry of the Transport and Communications Finland (MinTC) and Ministry of the Interior
are actively aiming to implement the Forum’s recommendation they are responsible for.
Right now, eCall is a priority action in Finland. To ensure the rapid and deliberated
implementation od eCall system, the consortium commissioned by the MinTC produced a
national eCall pilot programme and implementation project in June 2004. Among other
issues such as system architecture and assessment of possible effects of eCall system,
the plan includes an analysis of user requirements concerning both possible future eCall
users (drivers) and authorities. This presentation focuses on the analyses of the drivers’
user needs.

Approach and method

Definition of users

In the beginning of the user needs studies, the different user groups were defined. As
possible future eCall system users, the drivers were divided in two groups of future users -
the minor group of the “lead users” who are very interested of new technology and willing
to buy the system themselves and the major group of drivers (at least at the moment), who
are not very aware of the systems and might need more information about the system
benefits and even governmental subsidising the purchase of the system. On the other
hand, the users of the information provided by the eCall system, were defined. These
users included authorities and person involved in rescue actions and traffic management
such as operators of emergency response centres, fireman and ambulance drivers, traffic
policemen and traffic officers at the Finnish Road Administration’s Traffic Management
Centre. In this presentation only the results of the driver interview are presented.

Procedure

In order to have enough time and peaceful environment to collect the possible future eCall
users (drivers), interviews were conducted at gas stations, shopping centres and trains.
The participants were asked to participate to the interview individually and the interview
lasted approximately ten minutes.

The participants were asked about their opinion about importance of different additional
applications | the vehicle and their willingness to pay for these devices. They were also
asked about their ideas about advantages and disadvantages of the eCall system and
possible reservations their might have against location based information system such as
eCall. Also information about their social background and transport manners were
included in the interviews as well.
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User interviews - results

Background information about the interviewed users

All together, 91 persons were interviewed. Forty percent of them were females and 50% of
them drove less than 20 000 km yearly. The age distribution the participants was as
follows: 37% under 30 years, 40% between ages 30 to 49 years, and 23% 50 years or
older. The gender and kilometrage distribution corresponds to the situation of average
Finnish drivers, but the age distribution is somewhat biased with greater proportion of
younger respondents. This needs to be taken into consideration when analysing the
results. However, the number of respondents is whatsoever quite small anyway to do any
greater generalisation of the results.

Importance of additional devices in vehicle

The safety related additional devices, such as anti block braking system, eCall system and
traction control were indicated to be the most important. Overall, cruise control navigation
devices and ISA (intelligent speed adaptation) were indicated to be the least important of
all listed additional vehicle applications (Table 1).

Table 1. The necessity of additional devices for vehicle (1="not important at all’, 10="very
important”).

The necessity of additional devices for vehicles (1  -10)
Average

ABS (anti block braking system) 8,8
eCall system 7,7
traction control 7,4
air condition 7,3
anti-theft system (car alarm) 7,0
integrated mobile phone (hands free) 6,4
CD-player 6,1
park assistant 5,7
cruise control 5,4
navigation device 5,4
intelligent speed limiter 4,4
backseat entertainment (DVD-player etc.) 3,4

When analysing the importance of listed additional devices by respondents’ background
information, some differences were noticed between drivers driving more (kilometrage
greater than 20 000 km yearly), drivers driving more in urban than rural area and young
drivers (under 30 years) compare to other age groups. Drivers with greater kilometrage
indicated the following systems to more important; ABS (anti block braking system), cruise
control, integrated mobile phone (hands-free) and CD-player. On the other hand, drivers
driving more in urban environment indicated navigation device, parking sensor and car
alarm system to be more important than drivers driving more in rural environment did.
However, there was no difference in the importance of eCall system in these two different
driver groups.

Young drivers indicated all the listed systems to be less important than other drivers did.
The only system appreciated more by young drivers than other driver groups was CD-
player. Young drivers indicated specially car alarm system, parking sensor and ISA to be
less important. They also rated eCall to be less important compared to other driver groups.
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Willingness to pay for additional devices in vehicl e

After asking the importance of listed additional vehicle systems, the users were asked their
possible willingness to pay for some of these system in a situation where they would be
purchasing a new vehicle. As seen in Table 2, if eCall system would cost near 2000 euros,
only 8 percent of drivers would be willing to buy it. On the other hand, on the price of 500
euros, over half of the respondents indicated the willingness to purchase the system.
However, one needs to keep in mind that these are respondents’ approximation of their
future actions and therefore these figures should not be taken as precise prices and real
buying decision.

Table 2. The willingness to pay for eCall system when purchasing a new vehicle.

Willingness to pay Percentage (%) |Sum %
N/A 5 5

Under 2000e 8 13
Under 1000e 33 46
Under 500e 13 59
Under 300e 32 91
Under 100e 9 100

For comparison willingness to pay for some other listed systems were asked as well. Over
60% of respondents were willing to buy traction control system, rated to be as important as
eCall system, for price less than 600 euros, but only 30% of them were willing to pay the
same amount of money for cruise control. One fourth of respondents indicated that the
eCall system should be financed by society.

Possible advantages and disadvantages and reservati  ons about the eCall system

In open question about advantages of eCall system, over half of the respondents (54%)
indicated that getting help in situation where | am not able to call help myself would be the
advantage of eCall system. Another often mentioned (53% of all respondents) advantage
was getting help more rapidly. Only one fifth of respondents mentioned getting help to
correct location as being possible advantage of the eCall system. Most often mentioned
disadvantage of the system were false alarms (58%). Therefore most of them (54%)
indicated that eCall system should have both automatic and manual possibility to call help.
Only 30% of respondents indicated the totally automatic system to be the most preferable.

Possible reservation about automatic eCall system was investigated by asking
respondents’ opinion about some statements concerning some possible disadvantages of
automatic, location based system. One third of respondents somewhat agreed with
statement that the automatic system might get help in cases when the help might not be
wanted or needed. One third also agreed with statement that location information might
end up to “wrong hands” in criminal use etc. and they has also doubts to give the location
information to authorities. However, 82% of them agreed that their vehicle information
could be used when detecting and informing others about congestion and delays in travel
time.

Discussion

It was clear that the potential future users of the eCall system stated the system to be
useful and there was somewhat also willingness to pay for such safety-system. However,
there is still some reservations about the technical reliability, privacy issues of location
information and the possibility to control the start of the rescue actions. Also users
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knowledge about the present problems of indicating the accurate location of an accident in
real situation was somewhat limited. Therefore more information should be provided about
the system to the drivers and some more detailed analysis of user needs and willingness
to pay for the systems should be conducted.
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IMPACTS OF AN AUTOMATIC EMERGENCY CALL SYSTEM ON AC CIDENT
CONSEQUENCES
Niina Virtanen and Anna Schirokoff , VTT

ABSTRACT

eCall is an automatic in-vehicle emergency call service developed in the European Union.
The benefits of the eCall system are primarily based on the faster relaying of essential
initial accident information, such as the type of accident and the precise accident location.
This study was designed to estimate the impacts of an automatic emergency call system
on accident consequences. The main results indicated that eCall could likely have
prevented 4.6% of the fatalities. The percentage was higher for accidents involving no
vehicles in which the current eCall could be installed. This is probably because the
emergency call delays were also longer in these accidents. The results of the case study,
case study + phone log and questionnaire show that, in most cases, the emergency call
had been made less than five minutes after the accident. In 3.5-4.4% of the cases the
emergency call had been made more than thirty minutes after the accident.

INTRODUCTION

eCall is an automatic in-vehicle emergency call service developed in the European Union.
An eCall-equipped vehicle has a terminal with satellite positioning, wireless
communications and sensors for detecting crash, rollover and fire. When an accident has
occurred, the terminal dials the emergency response centre and sends the information on
vehicle position and type of accident and opens a voice connection between the vehicle
occupants and the operator of the emergency response centre.

The pan-European eCall system has received widespread support both from the EU
member states and the car manufacturers. The objective is to equip all new cars with eCall
terminals starting from the year 2009. Finland has been active in promoting eCall and the
nationwide implementation of the eCall system has been under way in Finland since the
spring of 2004.

The benefits of the eCall system are primarily based on the faster relaying of essential
initial accident information, such as the type of accident and the precise accident location.
Some estimations about the impacts of the eCall system have been done, for example by
the EU, but these estimations are not, however, necessarily applicable with Finnish
emergency response centre processes or traffic accident statistics, so a more detailed
evaluation is needed.

This study was designed to estimate the impacts of an automatic emergency call system
on accident consequences in Finland. Specifically, the study aimed to estimate (1) the
annual number of fatalities that could be avoided by the eCall system, (2) the effects of
eCall on emergency response times and (3) the effects of real-time information about the
vehicle location and accident type on the consequences of the accident.

METHOD
Fatality estimates
In Finland all fatal accidents are investigated by Road Accident Investigation Teams.

These teams investigate all fatal traffic accidents in Finland, approximately 400 cases
annually. The teams consist of a police officer, a road specialist, a vehicle specialist, a
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physician, a psychologist and other experts. The teams investigate what happened, why
the accident happened, which factors affected the risk of the accident and what were the
reasons for the consequences of the accident. The data includes, for example, the
following information: description of the event, the location and situation related
information, use of safety devices, general information about the user and the vehicle, a
police report of the accident, description of injuries and the total extent of the injuries. In
every case the investigation team also investigates whether alcohol was involved in the
accident.

The studied road accident investigation team data included the years 2001-2003,
containing a total of 929 fatalities involving a fatally injured occupant in a motor vehicle.
Accidents were divided to two groups: vehicles in which eCall could be installed and
vehicles in which the current eCall system could not be installed (for instance
motorcycles).

First, the patients with fatal injuries were excluded. These were typically large head, chest,
aorta or heart injuries, which result in immediate death. The remaining cases were
analysed with a medical doctor and categorised into three groups: (a) eCall could probably
have prevented the fatality, (b) eCall would probably not have had influence on accident
consequences and (c) unclear because of insufficient data.

Delay estimates

Emergency response times were divided to emergency call delays and to rescue chain
delays. Three methods were used to analyse the emergency call delays.

First, information was gathered from the case reports of the Road Accident Investigation
Teams. Second, that information was compared with the phone log of emergency
response centres. Third, information was gathered with a questionnaire from the operators
of emergency response centres. Emergency call delay estimates were categorised as
follows: less than 5 min, 5-30 min, more than 30 min.

All cases were again divided to accidents, where there was at least one vehicle in which
eCall could be installed, and to accidents, where there were no vehicles in which the
current eCall could be installed.

Besides the emergency call delays, the operators of response centres were also asked to
estimate other reasons for the delays in the rescue chain. The following questions were
asked:

1. How often is the emergency caller not able to tell the exact location of the accident at
the beginning of the call?

2. How often does the emergency caller give a wrong location?

3. How often does the rescue unit or police ask for correction of the accident site location?
4. How often does the rescue unit or police go to a wrong place or get lost?

5. How often is the arrival of the rescue unit delayed because of inexact or wrong location
information?

PRELIMINARY RESULTS
Preliminary results - Fatalities
eCall could probably have prevented death of the victim in 4.6% of the cases (Table 1).

The fatality could not have been prevented in about ninety percent of the cases. The
percentage of cases where eCall could have helped is slightly larger in single two-wheel
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cases than in accidents including four-wheel vehicles. However, eCall can not be installed
in these vehicles at the moment.

Table 1. The number of fatalities that could be avoided by the eCall system.

Fatalities with Fatalities without
Influence on traffic accidents eCall possibility eCall possibility Total

consequences
eCall could probably have helped 39 4.4 4 10.0 43 4.6
eCall would probably not have helped 831 93.5 32 80.0 863 92.9
Insufficient data 12 1.3 1 25 13 1.4
Excluded 7 0.8 3 7.5 10 1.1

Fatalities that could probably have been prevented by eCall included for instance hypoxia,
alcohol abuse, severe attacks and submersion.

In many cases there were no such traumas that could have explained the death if the help
had been available in reasonable time. These cases included fractures of ribs with slowly
proceeding hematoma, mild initial brain contusions in combination with difficulties to
breathe leading to severe brain oedema. Many of the deceased people had had a minor
heart ischemia or non-traumatic brain bleeding or another severe disease which could
have been treated in some of the cases if information and alarm had been sent
automatically. In alcoholic abuse cases, one or two passengers died because passengers
with no trauma were so drunk that they were sleeping or they were not able to realise the
severity of the situation. In several cases, a vehicle had turned around in shallow water or
had driven directly into water and passengers were not able to leave the vehicle. In all of
these cases, only those with realistic treatment resources were included, for instance rural
areas were disclosed in most of the cases due to long distances even if the alarm were
immediate.

In addition to the 4,6% there was as high a percentage of cases where eCall may have
prevented the fatality. Altogether, eCall could have prevented 5-10% of fatalities that
occurred during 2001-2003.

Preliminary results — Delays

The results of the case study, case study + phone log and questionnaire showed that the
emergency call had frequently been made less than five minutes after the accident (Table
2). In 3.5-4.4% of the cases the emergency call had been made more than thirty minutes
after the accident. Delays in single two-wheel accidents seem to be longer than in
accidents including four-wheel vehicles.

Table 2. Emergency call delays.
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accidents accidents
accidents without accidents without All fatality
Emergency call delays with eCall eCall with eCall eCall accidents
(average of 157
answers)
Less than 5 min 87.5 56.9 86.1 79.8 70.8 79.5 81.2
5-30 min 8.6 26.9 9 5 17 0 4.2 16.6 15.3
More than 30 min 16.2 25.0 3.9

_______

According to the questionnaire, the accident location is quite often unclear in the beginning
of the emergency call (Figure 1). Sometimes the accident site is also mislocated by the
emergency caller. Correction of the accident site location is needed very often, but it is
rare that the rescuers get lost. Only rarely is the aid delayed due to inexact location
information.

Summary - All Emergency Response Centres (181 answ  ers)

‘ B Always/nearly always O quite often @ sometimes Mrarely Enever Odontknow

How often is the emergency caller ‘ ‘ ‘ ‘

not able to tell the exact location of o o

the accident at the beginning of the o I S Wt
call? ‘ ‘ ‘ ‘

How often does the emergency caller

) - 7% 59 % 33% %
give a wrong location?

How often does the rescue unit or
police ask for correction of the 12 % 44 % 36 % 8%
accident site location?

How often does the rescue unit or
police go to a wrong place or get [2|% 21% 2% 5%
lost?

How often is the arrival of the rescue

unit delayed because of inexactor {4 % 30 % 63 % 3%
wrong location information?

\ \ \ \

0% 10 % 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 % 100 %

Figure 1. Results of the questionnaire sent to emergency response centres.
DISCUSSION

The study was the first in Europe in which the accurate and reliable estimates of fatalities
that could be avoided by the eCall system have been estimated. Analyses of accidents
were done case by case looking at what is happened after the crash in a minute’s
accuracy.

The study showed that eCall could probably have prevented 4.6% of the deaths. This
means a total of 14 fatalities per year in Finland. (in 2004, there were 300 fatality accidents
involving a fatally injured occupant in a motor vehicle). The percentage was higher in
accidents, where there were no vehicles in which the current eCall could be installed. This
is probably because the emergency call delays were also longer in these accidents.

The results did not take into account that accurate accident site location information given
by the eCall system would likely have effect on response times. The interviews showed
that some location information is too non-specific. Therefore the fatality prevention
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influence of eCall could be even higher than showed in this study. In the study, it was
assumed that the eCall system would be installed in every vehicle. If this is not true, then
the effects of the eCall system will be lower.

The results of the case studies are thought to be reliable, because of the small percentage
of unclear cases.

The results showed that eCall could have greatest potential of saving lives in those cases
where the emergency call would, without eCall, be done more than 5 minutes after the
accident.

The percentage of cases where eCall could be of help may sound low. However, if it is
compared to other traffic safety measures it seems that eCall is among the measures
having the most substantial safety effects. In a study where the aim was to investigate
what kind of safety benefits could be expected in Finland due to different measures, it was
estimated that only four of 108 measures could have greater impact than eCall. These
measures were the renewal of the vehicle population, a penalty point system, a reduction
of speed limits from 50 kilometres per hour to 40 kilometres per hour in urban areas and
halving the number of persons not wearing a seat belt.

The questionnaire showed that the accident location is sometimes mislocated by the
emergency caller and quite often the rescuers ask for focusing of the accident location.
eCall could give more accurate knowledge about the accident (time, location...). This
would improve the case studies done by the road accident investigation teams and the
police.
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SafetyNet: Work Package 5 Independent Fatal

Accident and Causation Databases
Charlotte Brace, VSRC

Introduction

At present, there are some 50,000 fatally injured road users each year throughout the 25
EU Member States. A core element of the EC road safety strategy includes a reduction of
fatalities by 50% by the year 2010. Central to this strategy is the requirement for good
guality in-depth accident data. Such data are seen as a fundamental pre-requisite for the

formulation and monitoring of road safety policy in the EU.

Data are needed to assess the performance of road and vehicle safety stakeholders and
are needed to support the development of further actions. A recent analysis conducted by
the European Transport Safety Council (2001) identified that no single accident database
could meet all of the needs and that there were major gaps including in-depth accident
and injury causation. Specific policy questions at EU level involve the role of infrastructure
in accident causation, the monitoring of progress towards the 2010 targets and the
improvement of vehicle active and passive safety performance in accident and injury
causation. This Work Package (WP) of the SafetyNet Integrated Project will use an

existing accident investigation network to develop two main databases;

(1) A broad ranging, intermediate level, fatal accident database; and

(2)  Anin-depth accident causation database.

The two databases will have very different characteristics but will both contribute a major
advance of the knowledge of accident causation factors at EU level. The data collection
areas for the two Tasks will be from the countries with the largest fatality populations in
Europe (ltaly, France and Germany) as well as northern (Sweden, Finland) and middle

European (UK, Netherlands) countries. Independent groups with no interest in commercial
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attributes of the study outcomes will conduct the accident investigation activities using a
common protocol specifically developed for the study.

Methods

2.1.1.1 (1) Independent Fatal Accident Database

2.1.1.2 The data will be derived from the police re cords of fatal accident
investigations but will record strictly factual dat a only. The data recorded
will describe the environmental factors, vehicle an d driver factors and
casualty factors to provide a description of the wh ole crash. The level of
detail recorded will be considerably greater than i S obtainable in the
CAREPLUS 2 specification; approximately 150 variabl  es with 500+ items of
data will typically be gathered. Specific areas of data will describe the
overall accident circumstances, driver and vehicle characteristics, specific
infrastructure features, and descriptions of other crash participants.

2.1.1.3

2.1.1.4 A pilot and review activity will take place before the main data collection
phase commences. The main data collection period w ill involve
investigation of a representative sample of between 2% and 10% of the fatal
crashes in each country covered, depending on the m agnitude of the fatal
population. It is anticipated that around 1,300 se ts of fatal accident data will

be gathered over one year and entered onto a databa se.

Where it is available, it may be possible for some partners in the project to collect a degree
of information about in-vehicle information systems. However, the particular emphasis on
this aspect, due to the nature of the accident investigation process, would be if they are
perceived to be associated with any causal factors in the accident. These methods are
currently being piloted.

(2) Independent In-depth Accident Causation Databas e

The independent in-depth accident causation database will have major applications in the
areas of new technology development and active safety systems as well as the more
traditional area of infrastructure and road safety. It will be a new accident investigation
activity and there is no direct model available internationally. Specialist teams will

investigate the causes of accidents in six countries to give a representative survey of
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those Member States. It is expected that on-scene methods will generally be used to
investigate the crashes. As well as collecting information about the vehicle and the road
infrastructure, interviews with individuals’ involved/at the scene of the accident will be used
to gain further understanding of the accident causation factors. The method that has been
developed is called the SafetyNet Accident Causation System (SNACS). This is based on
the existing method called DREAM (Driving Reliability and Error Analysis Method).
DREAM, in turn, is an adaptation for the area of vehicle traffic of the model called CREAM
(Cognitive Reliability and Error Analysis Method) developed by Erik Hollnagel, and
described in “Cognitive Reliability and Error Analysis Method — CREAM” (Hollnagel, 1998).
These methods have a strong Human-Technology-Organisation perspective, which
implies that accidents happen when the dynamic interaction between people, technologies
and organizations fails in one way or another, and that there are a variety of interacting

causes creating the accident (Ljung, 2002).

The main data collection will investigate 1,000 cases over a two year period. The purpose
of the independent in-depth accident causation data will be to put together a crash
investigation process that identifies the main risk factors leading to a crash. The data
gathering methodology will record factual data on the circumstances of the crash that will
be interpreted to provide descriptive information on the causation factors. It is expected
that typically 400 — 500 variables will be recorded for each crash. The data will primarily
address the development of new technology based countermeasures but it is inevitable
that it will also be applicable to policy issues at national and EU level. The act of gathering
the data and conducting in-depth crash investigations can also potentially initiate further
awareness and develop insight into crash causation at national and local levels.

Where it is available, it will be possible for some partners in the project to collect a degree
of information about in-vehicle information systems and advanced driver assistance
systems where they exist and are used. The data collection processes are currently being
piloted.

Data collection

Data collection activities for SafetyNet WP5 are currently being piloted prior to a rigorous
review period. Full data collection commences simultaneously for the two WP5 tasks in
Spring 2006. For further information about the project please contact Dr Andrew Morris at
the Vehicle Safety Research Centre (VSRC), UK: A.P.Morris@Iboro.ac.uk
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2.4DISCUSSION

This section comprises the discussions that took place after each of the workshop’s
presentations.

Session 1: Analysing special users' needs -  Chair: Merja Penttinen (VTT)

"Drivers with lower limb disabilities using an adaptive cruise controller (ACC)"
Birgitta Thorslund, VTI

This paper dealt with the investigation of the possible improvement of mobility for people
with special needs (10-15% of all people in Europe) through the implementation of an ACC
system. The possibility of employing ADAS to improve driving conditions and the
behavioural changes it would result in were discussed.

Issues that were raised included the parameters influencing driver preferences between
the two systems that were used (single lever vs. dual lever control). The prominent
parameter is the type of the limb disability; otherwise drivers would just select the one they
preferred. It was also noted the implemented ADAS did not have an effect to speed, lateral
position etc.

Another issue that was discussed was whether disabled people would benefit more with
ACC than non-disabled drivers. Whether ACC improved driving in actually allowing the
driver to perform fewer actions, and whether this improvement was greater for disabled
drivers was also discussed. The need for further research was noted.

An important finding was that no real disadvantages of ACC use were found in this study,

which is not typical for ACC studies overall.

"ITS Support of ageing drivers' generation"
Karel Schmeidler, CDV

This paper addressed the issue of the ageing of the driver population. The accident risk of
elderly people is greater to experienced drivers and main reasons include the physical
changes (physical and mental) that follow ageing, the use of medication etc. The study
discussed the advantages of employment of ITS for the improvement of the mobility of
elderly people but also stressed possible drawbacks such of ITS use such as increased
workload and distraction. The fact that the majority of elderly drivers use old cars; and
hence the need to install systems to such cars was also noted.

The most important concern of the provision of ITS to elderly drivers involved the fact that
their mobility would increase — since this is the aim at the first place —could result into
higher accident rates. This can happen because ITS might increase the mobility of a high
risk driver group, without necessarily lowering their risk level. Another concern involved the
fear that the implementation of ITS could lead into more risk taking drivers, who have
however less abilities.
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The arguments behind the design of ITS for elderly drivers included the fact that in specific
cases (rural areas) elderly drivers cannot avoid driving, and hence the use of specific
systems could improve their driving. Furthermore, as the percentage of elderly drivers in
the driver population increases this could be a new target market for manufacturers.
Finally, designing systems that would have a sufficient usability level for elderly people will
result into well designed systems for any other driver. The question on whether specific
driver groups such as elderly drivers should pay more for the improvement of their mobility
was also raised. However, the question on whether it is expected that elderly drivers would
buy themselves these systems still remains.

"Night vision enhancement system: who will need and who will use them"
Josef Krems, CUT

This paper involved the description of a night vision enhancement system. Emphasis was
given that it could benefit further visually impaired people and elderly people. The
development of such a system is anticipated to improve road safety as night time driving
is more risky: 50% of accidents occur at night-time when the respective mileage is only
20-30%. Furthermore, night-time accidents demonstrate increased severity by 30-130%.
Different types of “intelligence” can be developed for such as system including active,
passive, intelligent pedestrian detection etc., image processing, display type and location
of obstacle etc.

The causes for night time accidents were discussed and these included fatigue, alcohol
consumption, and obtaining higher speeds. Several concerns that need to be solved into
the development of an efficient night vision enhancement system were identified. These
included the fact that continuous visual gazing between inside monitor (light) and outside
(dark) will increase fatigue and that blind spots of infrared (sides) getting the first indication
of someone approaching later with the use of a screen than with peripheral visual field.
Further development of such systems is needed.

"User Needs in Humanist"
Merja Penttinen, VTT

This study presented user needs of ITS as recorded within HUMANIST. Self-stated needs
and needs resulting from accident data and driving errors were reported. Issues that were
also discussed were the technical challenges of the systems, user acceptance, financial
issues, usage of systems in most needed driver groups (young males, drunk drivers etc),
special needs for ITS on specific situations. An important clarification is that ITS should
help a driver where he needs support — not to take over tasks he/she is good at, but help
him/her in tasks where he/she has problems.

Relation between Task Force F where driver learning is focused, also teaching the driver
using new ITS systems would be considered. Another point of discussion was the
importance of using friendly terminology in training or user manuals.

Possible correlation between driver needs and cultural aspects of the drivers in the
different countries was identified. Also differences in weather conditions, enforcement and
the political willingness towards a safer environment are also different in different
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countries, as is the system acceptability. An easier target group would be professional
drivers who may adapt to the systems fast because they are not taking always decisions
themselves, but it is a matter of company image.

Session 2: New perspectives of impact analyses - Chair: Christhard Gelau (BASt)

"Impacts of IVIS and ADAS on younq drivers"
Christine Turetschek, Factum

This study focused on the impacts and need of young drivers for IVIS and ADAS. The
need is emphasized by the high risk levels of young and but also novice drivers
(experience-wise rather than age-wise). One of the main challenges is that young drivers
who demonstrate risky behaviour are not expected to want systems that would control
their vehicle and hence driving behaviour.

One of the issues discussed was the design of different regulations for young (novice)
drivers. Examples that were reported included a different limit level for BAC and making
ISA mandatory. The development of an ISA system which records obtained speed and the
corresponding speed limits was also mentioned. Such systems, could probably be used if
enforcement is applied by the parents.

"Workload measurement when driving a motor bike"
Christhard Gelaus, BASt

This study involved the workload measurement when driving a motor bike. Experiments
took place using the PDT task method. Results indicated that the placement of the LED
light and the control (response button) is crucial. The control button should be located in
such a position so that riders are able to operate it in all situation (ie where continuous
braking is needed). Hence, results from "missing more PDT task than while driving a
vehicle" could be due the placement issues or due the fact that driving motorbike is more
demanding task.

The question of how well the subjective workload measurements worked was raised. Also
whether the workload components are same as when driving a vehicle was also discussed
and the conclusion was that they probably are not. The issue of applying the PDT so that
the response is actual verbal because of the high manual/motor workload while driving a
motor bike was mentioned. The accuracy of PDT applied on motorcyclist was another
point of discussion.

"Impacts of ITS on road safety — expert opinions"
loanna Spyropoulou, NTUA

The main focus of the paper was to present the effects of selected ITS as anticipated by
experts in the field. Results showed lack of knowledge in specific fields and the need of
further research was emphasised.
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The issue that was addressed involved the reliability of the results. What needed to be
emphasised is that such studies — questionnaires rather than actual research — do not
present the absolute truth; they provide a picture of the opinions of different actors in the
field.

"Driver monitoring for an adaptive automotive HMI: The AIDE approach
Zoi Lentzoi, ICCS

This study focused on driver monitoring, but also the fact that information about the
environmental and traffic conditions are important was also stressed. The paper was
rather technical hence the discussion involved the great number of algorithms that are
needed to detect the driver state and the difficulty in finding the appropriate combinations.

"Effects of ADS — findings in literature and SWOT-analysis"
Merja Penttinen, VTT

This paper presented a literature review on several ITS and the results of a SWOT
analysis conducted on partly the same systems. The SWOT analysis dealt with both
internal and external factors. Results indicated that not many of the systems are
thoroughly studied.

Discussion was more focused on the eCall system. The possibility of different effects of
the system in different countries depending on the rescue process, nature of environment
was mentioned.

Session 3: Establishing safety benefits -  Chair: loanna Spyropoulou (NTUA)

“Creating the Finnish eCall system: needs of the private users and authorities”
Virpi Anttila, VTT

This study involved the needs for creating an eCall system for Finland. It was stressed that
the system will not have an effect on the number of accidents but on the number of
fatal/serious outcomes of the accidents. User needs were investigated for two types of
users: the drivers and the rescue workers.

The fact that driver annual mileage does not have a effect on the importance of eCall (had
effect on importance of CC and ABS, handsfree mobile phone) was noted. Young drivers
rated the eCall system less important than other drivers.

The issue of willingness to pay was discussed, whether this would be correlated with user
age or gender. However, the sample of the study was too small to seek for such
correlations. The fact that older people would probably benefit more from the system was
mentioned. The fee was recommended to be paid once rather than introducing a monthly
fee. The decrease of the number of fatalities because of the use of mobile phones with
which help may be sought directly after the accident was noted. One of the remaining
problems is the lack of precise information on the exact location of the accident, which
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would be overcome with the use of eCall. The lack of knowledge missing on the effects of
mobile phone usage on rescue times was stressed.

“Impacts of an automatic emergency call system on accident consequences”
Niina Virtanen, VTT

The impact of eCall system on fatalities was the topic of the presented research. The
results were based on data from the reports of road accident investigation teams for 2001
— 2003 and included 929 fatalities. Interviews of rescue chain members took place and
guestionnaires were given in rescue centres. The study involved the impact on the number
of accidents rather than on the number of persons. It was noted that 70% of the
emergency calls take place 5 minutes after the accident occurrence, eCall would have
potential of improving road safety for call delay greater than 5 minutes. It is estimated that
it could reduce the number of deaths by 17 per year.

Another advantage of the eCall use would be thee efficiency of injury treatment as the
emergency services would have better information on the resulted injuries which would
also lead to a reduction in number of serious injuries. The possibility of extrapolating the
amounts into different countries was discussed. A prerequisite would be the knowledge of
the accidents, rescue times/delays in each country.

“The potential safety benefits of driver assistance systems depending on accident type
and user group”
Christhard Gelau, BASt

This study involved the potential safety benefits of ADAS in relation to the accident types
and user groups. A general mismatch between driver's capabilities and situational demand
leading to driver errors and accidents was identified. Hence, ITS should focus on providing
solutions to the following: Find the changes that a driver could have made in his driving
behaviour that would have avoided the error. Once more the group of elderly drivers was
mentioned. As their number is increasing all the time, special focus should be put on them.
Several difficulties that they encounter during driving involve lane changing, intersections,
right of way, turning movements and conflicts with other road users. The problem of lack of
more detailed information was emphasised.

The information related errors for elderly but also for middle-aged drivers was a discussion
point. The fear that including ADAS/IVIS would mean the introduction of a secondary task
that would not really help elderly drivers was noted. Hence, attention should be give to
only to add information that is provided anyway but in a better way — through the system.

“SafetyNet: Work Package 5 Independent fatal accident and causation databases”
Charlotte Brace, VSCR

This presentation involved the description of the SafetyNet IP and more specifically of WP
5, which focuses on in-depth accident and injury causation databank. The system that will
be produced is similar to US FARS system, including data from 7 member states included.
The data will involve 2 - 10 % of fatal accidents from each country. The connection with
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HUMANIST involves the data that describes parameters related with the on-board ITS
systems.

The need for recording of the ITS system that the driver was using during the accident was
noted. Cooperation on coding and classifying ITS for their inclusion in the questionnaires
is needed.

2.5CONCLUSIONS

Overall, the workshop was quite successful as a wide range of subjects were presented
and the impact of ITS on road safety was discussed from various perspectives. New
methodologies and results were presented and hence the discussions following the
presentations were quite productive.

The decision to organise a joint workshop between the three Task Forces (A, B and D)
was beneficial as the final programme of the workshop comprised by presentations that
provided a rather rounded picture of today’s research on specific issues that are of great
interest. Hence, the value of the workshop for HUMANIST was exactly that — namely, to
provide together different important attributes of the use of ITS, which are the user
perspective, the impact of the use and the actual link between the impact and road safety
benefits. The workshop provided answers to several questions and concerns that are
raised involving the impact of the use of ITS and also indicated the directions of future
research.

The overall outputs of the workshop included the need for further development of the
systems so as to cater for the user needs in an efficient manner. The need for increasing
the user acceptability of systems was also forwarded. Another issue on which further
research is required was the estimation of the actual impact of the use of the systems on
road safety. A good example was the Finnish eCall system for which some rough but still
valid data was provided.

Concerns on the different needs and possible applications of the systems on different user
groups (novice, disabled and elderly drivers) were raised. Differences of drivers from
different countries are also an issue. The fact that the designed systems should cater
specifically for the user needs was emphasised, taking into account the different
characteristics of the different driver groups and the different types of errors that are most
prevalent in each group. Hence, as was noted in a presentation “ITS should help a driver
where he needs support — not to take over tasks he/she is good at, but help him/her in
tasks where he/she has problems”.
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3 Appendix A Call for papers

4

WORKSHOP ANNOUNCEMENT

"User group specific impacts of IVIS and ADAS: Rece  nt research on expectations, opinions, facts
end developments"

Advanced Driver Assistance Systems and In-Vehicle Information Systems can constitute a real opportunity
to improve road safety and to support mobility. During the last decade, several Intelligent Traffic Systems
(ITS) were introduced in road traffic. The development of a socially advantageous ITS calls, however, for
services and systems based on user needs and requirements. The user needs are frequently connected to
the solving of current problems, but the determining of the user requirements for new and innovative
technology applications and service concepts is especially challenging.

With the increasing development and implementation of ITS on the market the issue of assessing and
evaluating their effects on various road traffic related criteria becomes of more and more importance. The
research results on various aspects of ITS need to be compiled and integrated to get a consistent picture
which can serve as a sound basis for policy decision making, the identification of gaps in scientific
knowledge and the definition of new relevant research issues.

This is an open call for presentations for the joint workshop under the title "User group specific impacts of
IVIS and ADAS: Recent research on expectations, opi  nions, facts end developments" , organised by
the HUMANIST NoE (www.noehumanist.org) (TF A, B and D) in Madeira, 14-16th of September.

The presentations should be on topics related to Intelligent Transport System technologies and more
specifically to their impact mainly on road safety but also on mobility and environment. Impact on specific
user groups is also of interest.

In order to be able to plan the final programme we kindly ask you to send us your title and a short summary
(about 150 words) of your presentation b}q/ the 1% of July. Furthermore we need the full paper version of your
presentation (about 4 pages) until the 30" of September .

For abstract submission and further information please contact the organisers:

Christhard Gelau: Gelau@bast.de
Merja Penttinen: Merja.Penttinen@vtt.fi
loanna Spyropoulou: iospyrop@central.ntua.gr
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5 Appendix B Workshop invitation-program
6

HUMANIST JOINT
WORKSHOP TF A, B & D

14-15 September 2005

Task Force A Madeira, Portugal
Identification of the driver needs
in relation to ITS
Task Force B Organized by BASt, NTUA, VTT
Evaluation of ITS Potential
Benefits
Task Force D

Impact analysis of ITS on driving
behaviour
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c
RN S14

www.noehumanist.org

For further information

Contact name
Email contact

Institute
Postal address
Country

The HUMANIST Network of Excellence is funded through th e Information Society
Technologies Priority of the Sixth Framework Programme  of the European Community.

Reference: BNTU-051023-T1-DA3 Page 59
Issuing date: 02/07/2007




