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1 Introduction

TOWARDS THE FUTURE OF AUTOMOTIVE HMI

XHIBITION
BURG

The AIDE final Workshop and Exhibition, titled “Towards Future Automotive HMI” is the fina
workshop and exhibition organized within the framework of AIDE Integrated Project. The
workshop was organized by Volvo Technology Corporation which is the Administrative IP
Coordinator and Technical Manager of the project and the Institute of Communication and
Computer Systems (ICCS), which is the Dissemination manager of the project.

AIDE is a 6th Framework Programme EU co-funded Integrated Project on the design, development
and validation of a generic Adaptive Integrated Driver-vehicle InterfackE.

The AIDE final Workshop aimed to bring together al stakeholders in the area of automotive HMI
research, such as automotive HMI experts and developers; senior representatives at companies
involved in automotive HMI R& D and representatives from the European Commission.

During the workshop, the AIDE project concepts, as well as the results of the AIDE project, have
been presented and discussed. Information from related efforts outside the project (European and
worldwide) was presented, and future challenges and research needs within automotive HMI were
discussed.

The main focus of the first workshop day has been future research needs, based on an overview of
results from AIDE and related efforts. The second day was organised in parallel sessions, where the
results and achievements of the AIDE project were presented in more detail.

The workshop was accompanied by an exhibition, where the three AIDE prototype vehicles were
demonstrated, together with an extensive sdlection of other project results, presented by means of
demonstrations or posters.

A number of key actors, around 170, coming from the automotive HMI sector and representatives
from the EC attended the workshop. An invitation and registration for the workshop, together with
the agenda of the workshop and accommodation details were sent to all invited participants via e-
mail, via post in specific cases, whereas the full details of the event had been aso uploaded in the
project web site www.aide-eu.org, where the final minutes and the presentations of the workshop
can be also found.
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2  Final Workshop and Exhibition Agenda

2.1 Workshop Program - Tuesday, 15 April 2008

Day 1: Overview of AIDE and Outlook to the Future

UIf Palmquist,

Director, EUCAR

Zita Gurmai,

Member of the European Farfiament
André Vits, Head of Unit, ICT for
Opening and Transport, European Commission
Introduction Malin Persson,

CEQ, Volvo Technology

Gustav Markkula

AIDE IF Coordinalor, Volve Technology
Angelos Amditis,

AIDE Dissemination Manager, ICCS

Welcome and Opening

Welcome [ Keynote speeches
09.30-10.30

Introduction to AIDE IP

Overview of workshop

Sub-Project 1: Behavioural effects and | Roberto Montanari,
Driver-Vehicle-Environment Modelling University of Modena

Overview of | Sub-Project 2: Evaluation and Klaus Bengler,
11.00-11.55 AIDE Assessment Methodology BMW
results Sub-Project 3: Design and Angelos Amditis,
Development of an Adaptive Institute of Communication and
Integrated Driver-Vehicle Interface Computer Systems

Walk to the exhibition area
11.55-13.45 | Opening of exhibition and poster session

Lutz Eckstein,

General Manager Ergonomics and HMI,
BMW Group

Matthew R Smith,

Senior Human Factors Scientist, Defohi
Electronics and Safety

Luisa Andreone,

An OEM perspective on HMI status and
research needs

Results and recommendations of the
US SAVE-IT project

Automotive

oM | A and Euchn St prpecte o | e Lot orkiggroup o
13.45-15.30 SARTLTn HMI and AIDE SP3 vice-feader
future Round table discussion.
challenges Moderator: Peter Burns, Chief, Ergonomics and Crash Avoidance, Transport,

Canada

Panel consisting of above speakers, as well as:

André Vits, Head of Unit, ICT for Transport, Eurgpean Commission

Dietrich Manstetten, Senior Consultant on Human Machine Inferaction, Corpoiate
Research, Bosch

Richard van der Horst, TWO Defence, Security and Safef

Mike Gardner,
Motorola

Gustav Markkula,
Volve Technology
AIDE recommendations for guidelines Christhard Gelau,
and standards BASt

AIDE and Nomadic Device integration

Agreeing on
16.00-17.00 common The Momadic Device Forum activities
solutions

22/10/2008 8 ICCS
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2.2 Workshop Program - Wednesday, 16 April 2008

Day 2: AIDE Final Results - 16/04/2008

Time Topic Presenter

Opening and welcome coffee

09.30-10.15 The exhibition area and the poster session opens and is maintzained open for the

full day
Gustav Markkula,
Overview of the parallel sessions AIDE IP Coordinator,
10.15-10.40 Volvo Technology
Walk to session rooms
10.40-11.40 Parallel sessions on AIDE results, by Sub-Project

See further below for detailed agendas

12.00-13.00 Parallel sessions continue

Workshop conclusions - AIDE project official closure — AIDE Sub Project
14.00-14.40 | Overall Achievements - Expected impact and future leaders
wark. AIDE IF Coordinator
15.30 Closure of the Exhibition Area and Poster session

2.2.1 Parallel Sessions Program — SP1

Parallel Session Agenda
Driver-Vehicle-Environment Modelling within AIDE —
Results presentation of Sub-Project 1
Time Topic Presenter
. : Roberto Montanari,
10.40-10.50 | Welcome and introduction on SP1 i o M
Intn:u:_lun:tmn on DI_JJectwe5 and INRETS
] overview of experiments
Behavioural
10.50-11.40 eﬁectst of Driver | Short Term results VTL/TND
Assistance
Systems Long Term results Leeds
Open discussion ALL

Driver - Vehicle Environment model | CRF

Driver - Vehicle Environment

Criver - Vehicle ksl KITE
: simulation
igi0asizan | e : — :
Modelling and Tuning and validation of Driver UNIMORE
Simulation model
Open discussion and conclusions ALL

22/10/2008 9 ICCS



AIDE D4.2.8

PU Contract N. IST-1-507674-1P

2.2.2 Parallel Sessions Program — SP2

Parallel Session Agenda
Evaluation and Assessment Methodology of AIDE —
Results presentation of Sub-Project 2
Time Topic Presenter
10.40-10.50 | Welcome and introduction on SP2 ':,‘;300 Brauwery
Driver workload and distraction
VTEC
AIDE Evaluation assessment methods and tools
10.50-11.40 and Assessment . i
Methods Generic evaluation methodology | CRF
Open discussion ALL
12.00-12.45 AIDE Prototype evaluation VTI
12.45-13.00 Open discussion and conclusions ALL

2.2.3 Parallel Sessions Program — SP3

Parallel Session Agenda

AIDE Adaptive Integrated Driver-Vehicle Interface design and

development — Results presentation of Sub-Project 3

specifications

Time Topic Presenter
10.40-10.50 | Welcome and Introduction to SP3 ?gg;'m Amditis,
AIDE Use cases and scenarios SEAT
AIDE System
10.50-11.40 requ:ﬁg\entg Input/Cutput devices in AIDE VTEC
AIDE System Architecture BOSCH

Open discussion

Driver-Vehicle-Environment

ALL

B ICCS
monitoring modules
Interaction and Communication CRE
12.00-13.00 |  AIDEsystem | Assistant module
implementation
AIDE prototype vehicles VTEC
Open discussion and conclusions ALL

22/10/2008
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2.2.4 Exhibition Area Program

AIDE Exhibition Area Schedule

Day 1-15/04/2008
Opening - Ribbon Cutting 11.45

Closing 18.00

Day 2 - 16/04/2008

Opening .30
Closing 15.30
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3 Venue Detalls

Volvo Technology
Lindholmen, Gothenburg
Sweden

The workshop was organised at Volvo Technology premises, at Lindholmen, Gothenburg, Sweden,
in M1 and M2 buildings.

¢« Ground floor: M1 exhibition area
¢ Floor 3: M1.301 and M1.304 session rooms

e M2 session room
¢ Registration/information desk
* Press point

Figure 1. The Workshop and Exhibition venue and the details of each building.

Figure 2: The Workshop and Exhibition venuew from a different view.

Building M2 was reserved for the discussions and speeches, while the building M1 served both the
paralel sessions of SP1 and SP2 (floor 1) and the exhibition (ground floor). The exhibition of the
AIDE system together with the poster sessions was arranged in the ground floor of the M1 building
as shown in the following schema.

22/10/2008 12 ICCS
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The poster session was counting 36 AIDE posters, of which seven originated from SP1, twelve from
SP2, and seventeen from SP3, while 3 External Posters where also presented. The exact list of the
postersisfound in ANNEX I.

Entrance

Elevators

WG Coffee / lunch
e

Vehicle
Poster Sessions Demonstrators

Figure 3: The Exhibitions at the M 1 building.

Apart from the posters, in Room A of the exhibition area the following were presented:
- LaneChange Test (LCT) Demo (SP2)
- Computational simulations of the Driver- Vehicle-Environment model (SP1)

- Truck virtual prototype — Integration AIDE-PReVENT and HMI evaluation tools
(SP2/SP3)

While Room B hosted the following exhibitions:
- Speech Input/Output Component (SP3)
- AIDE virtua HMI prototyping (SP3)
- AIDE prototype vehicle — SEAT demonstrator (SP3)
And finally, Room C hosted the following exhibitions:
- Interaction and Communication Assistant (SP3)
- Driver State Degradation (DSD) DV E monitoring module (SP3)
- Driver's Availability Estimator (DAE) DV E monitoring module (SP3)
- DVE Platform (SP3)
- Nomadic Device Gateway (SP3)
- AIDE prototype vehicle — Fiat demonstrator (SP3)
- AIDE prototype vehicle —Volvo truck demonstrator (SP3)

For each demonstration an accompanying poster was prepared and placed in front of the exhibit, so
as to ease the visitors. Those posters are found in ANNEX 1l and ANNEX I11. It should be noted
however that due to space limitations the reader can acquire only an overview of the actual poster.

22/10/2008 13 ICCS



AIDE D4.2.8 PU Contract N. IST-1-507674-IP

Figure 4: Mrs. Zita Gurmai (right) and Mr. Wolfgang Hoefs (Ieft) are experiencing the AIDE system
integrated in the Volvo Truck demonstrator.

Figure5: In front of thetruck demonstrator; Mr. Roberto Monatnari, Mr. Klaus Bengler, Mrs. Luisa
ANdreone, Mr. Angelos Amditis, Mr. , Mrs Zita Gurmai, Mr. Ulf Palmquist, Mr. Wolfgang Hoefs
(from right to left).
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Figure 6: Next to the Fiat car demonstrator, Mrs. Zita Gurmai, Mrs. Luisa Andreone, Mr. Wolfgang
Hoefs, Mr. Klaus Bengler (from left to right).

1 4 B! 5p 3

| IR e

Figure7: View of the poster session in Room B.
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Figure8: MrsGurmai and Mr. Hoefsvisited theposter, demo and demonstrator stands. In this picture,
in front the Driver State Degradation Module, presented by Mr. Serge Boverie.

Figure9: MrsGurmai and Mr. Hoefs in front of the Driver-Vehicle-Environment real time platform
demonstrator, presented by Mr. Amditis.
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presented by Maria Romero Rue.

—

Figure 11: For the exhibition of the SEAT demonstrator a simulated environent was developed.
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Figure 12: In front of the SEAT car demonstrator.

i
Figure 13: View of the SADT demo.
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aluation of the AIDE Truck demonstra

Evaluation of AIDE luxury-car demonstrator

Figure 14: Theresults of the AIDE SP2 human factors evaluations, wer e presented in three postersin
Room A.

Figure 15: View of the Volvo Trcuk simulator during the exhibition.
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4 Workshop Proceedings

4.1 Day 1

4.1.1 Opening and introduction Session

The opening and introduction session was moderated by UIf Palmquist (EUCAR). The session was
attended by ~170 visitors.

4111 Welcome and opening (UIf Palmquist, EUCAR)

As the Director of EUCAR, UIf Palmquist gave a welcome speech and opened the AIDE final
workshop and exhibition.

e

>

Figure 16: Mr. UIf Palmquist, Director of EUCAR.

Mr Pamquist stated that ‘four years ago we gathered here in Gothenburg to initiate the AIDE
integrated project. We all have great expectations of AIDE IP. During the coming days it remains to
seeif our expectations have been fulfilled'.

An overview of the EUCAR activities followed: EUCAR is the umbrella of 12 major European
Automobile Manufacturers that do collaborative research together. This is done after the
identification of research priorities, which is a mission assigned to EUCAR. Particularly EUCAR’s
mission is to strengthen the Competitiveness of the European Automobile Manufacturers through
Strategic Collaborative R&D. In order to do so EUCAR (1) identifies, formulates and prioritises the
common R& D needs, (2) interacts with the EC, national bodies and other key stakeholders in order

22/10/2008 20 ICCS



AIDE D4.2.8 PU Contract N. IST-1-507674-IP

to represent, promote and communicate these common R&D needs, and (3) initiates, supports and
monitors impact studies, R&D projects and programmes.

Thereare alist of major challenges for the automotive industry and road transport:
1. Energy and Environment, which includes:
Energy consumption
Availahility of oil, gas and aternative fuels
Environmental impact of CO2, air pollutants, noise emissions
2. Safety, Mobility and Transport, which includes:
Safety and traffic congestion
Efficiency of the road network in Europe
3. Competitiveness of the European industry, including:
Products
Materials
Processing
Manufacturing

EUCAR has initiated the so called “Integrated Safety R&D program”, with the scope to analyse,
take measures and identify systems aiming to the complete and integrated safety of the road users.
In particular, the areas of interest include:

- Accidentology to identify and evaluate relevant and efficient saf ety measures

- Driver-vehicle-infrastructure interaction, design of HMI systems

- Real time sensing and monitoring, active safety systems

- Infrastructure information and support systems

- Enhanced and novel protection systems

- Emergency and rescue systems

- Vehicle architecture and standards for commercia implementation of safety systems.

Mr Pamquist presented the Map of R&D activities of the EUCAR Integrated Safety program.
Research projects that dea with automation V2V and V2l together with AIDE are on the top of the
map. AIDE IP is of major importance as it deals directly with the driver and with the way that the
information is provided to him.

Mr Palmquist presented the panel, namely Mrs Zita Gurmai, who is a member of the European
Parliament, Mr. Andre Vits, who is the Head of the ICT for Transport Unit of the European
Commission, Mrs Malin Persson, who is a CEO in the Volvo Technology Corporation, Mr. Gustav
Markkula, who is a Systems Engineer in the Volvo Technology Corporation and the AIDE IP
coordinator, and Mr. Angelos Amditis, who is a Research Associate Professor in ICCS and the
AIDE Dissemination Manager.

41.1.2 Welcome / keynote speech from Mrs Zita Gurmai
Mrs Zita Gurmai, member of the European Parliament, welcomed the attendees and stated ‘I am

delighted to be here. | would like to give specia thanks to Gustav Markkula for the invitation. It is
an honour for me to be here today and | am looking forward to see the results of AIDE'.
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Figure 17: MrsZita Gurmai, member of the European Parliament.

Everybody drives a car today and we are all depended heavily on transport in our everyday lives.
We dl rely on it for getting to work, going holidays, keeping in touch with our friends and having
our goods delivered. However road traffic increment generates serious socia problems, such as
congestion of road networks and urban areas, harmful effects to the environment and public health
energy waist and above all accidents which cause fataities, injuries and material damage. Europe’'s
300 million drivers want their driving to be easier with less trouble, less delay, and, above al, less
chance of getting injured.

Sustainable mobility for Europe is a must. Concerning energy efficiency and emissions, the road
transport sector consumed 40% of the total energy consumption in the EU during 2006. Road
transport’s CO2 emissions represent the 85% of the total transport emissions. Investigations show
that up to 50% of fuel consumption is caused by congested traffic situations and non-optimal
driving behaviour.

Road congestion is another important issue, as the volume of road freight has grown contributing to
7,500 km or 10% of the major networks being affected daily by traffic jams.

Of al transport problems, safety is the one with the most serious affect on EU life. Te first priority
is the human life. It also has a high impact in socio-economic terms. With its “White Paper” of
September 2001, the European Commission set the target to halve road fatalities by 2010. Although
the situation has improved considerably, every year there are ill over 40,000 fatalities on EU
roads, which is a huge amount, with about 1.3 million accidents and a cost of around 200 billion
per year.

Research and development contribute highly to the quality of life. We are all depended on the
advancements of the research and technology in the automotive domain. The advancements in
information and communication technology can now be incorporated into the intelligent vehicle
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systems, offering new solutions to today’ s transportation problems. ICTs are the core component of
research asit really saves more and more lifes.

Despite their potential, most intelligent systems are not yet on the market, and when they are large-
scale deployment has taken a very long period of time due to severe problems. This is a common
European problem, therefore needs European solutions. We have to overcome bottlenecks to market
implementation, stimulate product demands and build consensus among the key stakeholders.
Moreover, the European Union has a particular role in ensuring interoperability and harmonising
technical solutions through a comprehensive European approach.

A step by step approach should be followed, in cooperation with al involved actors. There are
many reasons for this sow take-up. Most of al there is a lack of information about the use and
potential benefits of these systems. The dealers should have enough knowledge of the system as the
clear and comprehensive information is a must for the customers. Further action in research and
development is also needed, to build upon the major investments in intelligent vehicle technologies
made under previous European Research Programmes. Research needs to be supported.

Mrs. Gurmai closed her speech with a quotation of Henry Ford “If everyone is moving forward
together, then success takes care of itself” and thanked the audience.

41.1.3 Welcome / keynote speech from Mr Andre Vits
Mr. Andre Vits, head of unit “ICT for transport” from the European Commission, welcomed the

attendees to the event and commented that “looking back in past everybody was asking the
European Commission: you should do something”.

Figure 18: Mr. Andre Vits, head of unit “I1CT for transport” from the European Commission.
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eEurope was one of the first initiatives aiming at ensuring that the European Union fully
benefits from the changes the Information Society is bringing.

The eSafety initiative was born afterwards. Thisis a joint industry-public sector initiative driven by
the European Commission and co-chaired by ERTICO — ITS Europe and ACEA (Association of
European Car Manufacturers), with the aim to promote the development, deployment, and use of
intelligent vehicle safety systems to enhance road safety throughout Europe.

Road safety is a concern for al citizens in Europe and finding solutions to save lives on the
European roadsis of interest to all Europeans. In that sense, FP6 was focused on safety and many of
the European co-funded projects that finished or that are close to their completion, have contributed
alot to safety issues related to transportation.

On 2005, the Commission adopted the Communication “i2010: European Information Society 2010
for growth and employment”. The Intelligent Car Initiative is one of thei2010 flagship initiatives.

Researchers and citizens awareness has contributed to know what these projects are doing. 1 billion
euros have been spent towards that direction.

A quiz on testing the knowledge of the driver regarding the technologies that their car has on board
is available through the intelligent cars website: The motto used is “Smart car, smart driver? Test
your knowledge!”. The iCar quiz has been designed to inform the interested public on how new
technologies can make the car safer, cleaner and smarter. Thanks to the joint efforts of the car
industry and European researchers, some of these, such as ABS, are now familiar to most driversin
Europe, but new exciting ones are there to be discovered. Five persons have already been awarded
for playing the quiz with atrip to Luxemburg.

We hope that knowledge will continue to be disseminated from the involved actors to the genera
public and we will support activities towards that direction.

It isworthy to note here that during the PReVENT exhibition, not only Mrs Redding tried the VVolvo
truck which is a shared demonstrator between PReVENT and AIDE projects, but also the French
minister of research, who did not expect such advancements and results.

The direction of the European Commission is to facilitate the improvement of the quality of the
living environment by supporting ICT solutions for safer, smarter, and cleaner mobility of people
and goods:

- Safer: Prevention and mitigation of the impact of accidents.
- Smarter: Improvement of efficiency and safety.
- Cleaner: Contribution to reduce polluting emissions.
with auser centered design approach, as the one followed by AIDE integrated project.

Last but not least | would like to congratulate the AIDE consortium that managed to bring together
the OEMs and the nomadic device suppliers which clearly constitutes a success for the AIDE
project. | hope that the results of this cooperation will be forwarded to the European industry.

4114 Welcome / keynote speech from Mrs Malin Persson

Mrs Mallin Persson CEO at Volvo Technology, welcomed the attendees of the workshop —
welcome we are very happy to have you here today. She stated that this may seem as an ending
point for AIDE IP, but it isalso astarting point. It is on the OEM hands now to take up the resultsin
the market. | would like to thank all of you in the AIDE consortium for these results. We are here
now to contribute in spreading the message that you delivered.
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Figure 19: MrsMallin Persson CEO at Volvo Technology.

Road transport in itself is a major contribution to society: to perform our daily work, to mobility
and transport of goods.

The need for mobility and transport is continuously increasing. The growth is expected to continue
and the road transport will have a big share, including:

- Contribution to economic prosperity
- Socid, regiona and economic cohesion
- Sustainable devel opment and growth
There are major challenges for road transport that we should look into:
- Sustainability of road transport
- Mohbility and efficiency
- Safety for all road users

Congestion is causing stress and accidents. In European level we have 40000 casualties per year.
Safety is the reason we are here today. The driver, the environment and the vehicle are the
parameters related to accidents. Studies show that the 90% of the accidents are related to the driver,
30% to the road environment and 10% to the vehicle.

The core areas of research at Volvo are:
- drivertrain
- driver environment
- driver impairment

- driver distraction and workload.
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The direction that we followed effected to an increment of our confidence and to a strengthening of
our HMI network in Europe.

Awareness means that we should think on “how can | contribute?’. | am glad that | am able to say
today that we managed to make steps forward with thisissue.

Thisis an end and a big start. Be inspired and take back home what you hear in this event. Thisis
how we can make a change.
41.1.5 Introduction to AIDE IP from Mr Gustav Markkula

Mr Gustav Markkula, AIDE IP coordinator from Volvo Technology Corp. welcomed the attendees
to the event and provided an overview of the AIDE project concept, objectives and vision.

i Gustay Markk
= ol Technology

Figure 20: Mr Gustav Markkula, AIDE I P coordinator from Volvo Technology Corp.

Today, a wide range of new in-vehicle technologies are being introduced on the market, including
advanced driver assistance systems and in-vehicle information systems. Moreover, the in-vehicle
use of nomad devices (e.g. mobile phones, personal digital assistants and other portable computing
devices) is increasing rapidly. These new technologies have great potential for enhancing road
safety, mobility and comfort. However, it is not evident that the benefits remain when adding more
systems; the safety benefits of ADAS may be significantly reduced, or cancelled out altogether, by
unexpected behavioural responses to the technologies, e.g. system over-reliance and safety margin
compensation. Moreover, VIS and nomad devices may induce dangerous levels of workload and
distraction. Finally, potential conflicts between different independent systems interacting with the
driver further increase the risk for mental overload and unexpected behavioura effects, while the
physical integration is challenging.
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The general objective of the AIDE IP has been to generate the knowledge and develop
methodol ogies and human-machine interface technol ogies required for safe and efficient integration
of ADAS, IVIS and nomad devices into the driving environment. AIDE envisioned the
development of a driver-vehicle interface that allows a large number of functions, maximises
benefits of individual functions and that is safe and easy to use, by implementing sharing 1/0
controls, central coordination of information flow and adaptation of information flow to the driver’s
situation.

Specifically, AIDE designed, developed and validated a generic adaptive integrated driver-vehicle
interface (AIDE) that employs innovative concepts and technologies in order to: (1) maximise the
efficiency, and hence the safety benefits, of advanced driver assistance systems, (2) minimise the
level of workload and distraction imposed by in-vehicle information systems and nomad devices
and (3) enable the potentia benefits of new in-vehicle technologies and nomad devices in terms of
mobility and comfort, without compromising safety.

Towardsthat direction, AIDE identified alist of needed devel opments:
- Moddsof behavioura effects of driver assistance and information systems
- Implementation of prototype solutions for adaptive and integrated driver-vehicle interfaces
- Methodology for evaluation of adaptive and integrated driver-vehicle interfaces

You will have the opportunity to acquire in depth information of these developments during the
event.

AIDE isa 6™ FW EU Programme, addressing the IST (Information Society Technologies) stratefgic
objective “eSafety for Road and Air Transport”. It is part of the “Integrated Safety Program”, an
initiative set up by EUCAR (the European Automotive Manufacturer’ s association for collaborative
research), consisting of a cluster of Integrated Projects and STREPs proposed for FP6, addressing
the key aspects of Integrated Road Safety. Industry and academia joined forces towards the driver-
vehicle interaction concepts of the future. Mr. Markkula presented the AIDE IP consortium and the
structure of the AIDE project.

Interaction with outside research activities and efforts was promoted and has been an important
aspect of the work performed. Externa interactions served both to ensure compatibility of AIDE
solutions with a wide range of applications and functions, and also as part of the
dissemination/exploitation strategy, promoting the uptake of AIDE results in other research projects
et cetera

Main external cooperation partners were the projects in the EUCAR Integrated Safety Program
(ISP; mainly PReVENT, GST and EASIS) and HUMANIST Network of Excellence.

AIDE was presented to a vast number of various events and appeared to specia broadcasts of
European channels, press releases of various organisations and companies and to informative
websites:

- AIDE 1st User Forum, Cologne, Germany, 15-16 March 2005
- ITSWorld Congress, London 8-10 October 2006

- AIDE participation to the PReVENT IP Final Exhibition, Versailles, France, 18-22
September 2007

And today we welcome you to the AIDE Final Workshop and Exhibition here in Gothenburg.
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Figure 21: View of the session attendees, identifying among the attendees of the session Mr Wolfgand
Hoefs, Project Officer from the European Commission for the AIDE pr oject.

The AIDE concept is implemented, validated and demonstrated in three different test vehicles: a
city car, aluxury car and a heavy truck which you will all have the chance to visit and feel during
the event at the exhibition area.

41.1.6 Overview of the workshop, Angelos Amditis

Mr. Angelos Amditis, AIDE Dissemination manager, ICCS welcomed the attendees to the event
and explained the purpose of the workshop.
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WELCOME
to the

AIDE Final Workshop and Exhibition

After four years of intensive work, we are gathered here today in order to present you the AIDE
innovations and achievements. The purpose of this workshop isto:

- Demonstrate the AIDE results.

- Share the knowledge created.

- Discuss exploitation opportunities of the AIDE results.
- Discuss the future steps and needs after AIDE.

- Celebrate the successful closure of AIDE project.

A presentation on the details of the venue followed, so as all attendees are able to guide themselves
to the different exhibition and discussion areas.

A presentation of the detailed program of the workshop followed, together with information on the
poster sessions and the three exhibition areas.

Finaly, logistics information was provided to the audience.

4.1.2 Overview of AIDE results Session

The overview of AIDE results session was moderated by Gustav Markkula (Volvo Technology).
The session was attended by ~170 visitors. Mr Markkula initiated the session and introduced the
speakers to the audience, namely Mr. Roberto Montanari, from University of Modena, who is the
AIDE Sub-Project 1 leader, Mr. Klaus Bengler from BMW, who is the AIDE Sub-Project 2
industrial leader, and Mr. Angelos Amditis from ICCS, who isthe AIDE Sub-Project 3 |eader.
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4121 Sub-Project 1: Behavioural Effects and Driver-Vehicle-Environment
Modelling, Roberto Montanari

Mr. Roberto Montanari welcomed the participants and provided an overview of the AIDE Sub-
Project 1 activities.

Figure22: Mr. Roberto Montanari, UniMore, Leader of Sub-Project 1.
The genera objectives of this sub-project have been to:

- create a model for Driver, Vehicle and Environment (DVE) aimed at predicting Drivers
behavior according to different driver, vehicle and environment conditions;

- experimentally study short term and long term behavioral effects when using various driver
support systems, for inclusion in the design process of the system and its interfaces;

- implement and validate a software numerical simulation of the DVE (SSDrive).

The key activitiesin AIDE SP1 are:
- Empirical studies on behavioral effects of ADASIVIS (learning, behavioral adaptation etc.)
- Modding and simulation of the DVE system

The SP1 consortium was then presented together with the structure of Sub-Project 1. A good
balance of OEMs, Institutes and SMEs has been achieved in SP1.

The AIDE SP1 |leader provided a more detailed insight to the SP1 activities.

Starting from the behavioural effects analysis of Driver Assistance Systems, we achieved acquiring
the short term and long term behaviora effects when using various driver support systems, for
inclusion in the design process of the system and its interface. Systems that have been evaluated are
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the frontal collision warning, the lane departure warning and an integration of both. Tests have
given us positive results:

- Fronta collision Warning
0 Decreased the time spent in short headway (learning effect)
0 Lane Departure Warning (LDW)
- Lessvariation of lateral position
0 Moreattention in lane position
0 Moreuse of indicators
- Frontal Collision & Lane Departure Warning (FCW & LDW)
0 Increased time spent in short headway
0 Warnings should be integrated and prioritized

In addition, a theoreticall model for predicting dynamic Driver-Vehicle-Environment (DVE)
interactions has been identified. The driver modeling is based on five main parameters: attitude,
experience, task demand, situation awareness, and driver state, while it is able of interacting Vehicle
and Environment models.

Following the definition of the theoretical driver model, the Driver Vehicle Environment system
was implemented in a software numerical simulation named SSDrive (Simple Simulation of
Driver). This is the SW tool that can provide us with assistance during the design task. The
interface of the SSDrive was then presented.

In order to validate the SSDrive parameters VTI simulator tests have been carried out. The observed
data have been compared with SSDRIV E predictive simulation resulting to a good match.

SP1 was al so involved with the tunning of task demand and distraction validation. More specificaly
the Task Demand and Distraction drivers parameters have been modeled following a machine
learning approach and an experiment on UNIMORE driving simulator has been conducted to have
rea data and to validate these parameters. A good matching has been found between models
prediction and real data and the models can be considered as validated. A task demand viewer has
been devel oped to ease the process.

Summarizing, the results of sub-project 1 Mr. Montanari underlined the following activities:
- A theoretical model for Driver, Vehicle and Environment (DVE) has been devel oped

- A wide set of experimenta studies on short term and long term behavioral effects when
using various driver support systems has been carried out, results have been included in the
modeling process and they also represent a relevant background for the design of these
systems

- A software numerica simulation (SSDrive) has been developed and validated, including
peculiar drivers behavior parameters as task demand and distraction

The major result is that the DVE model and its implementation in SSDrive system, under SP1,
could alow OEM and suppliersto analyse drivers behaviour in different driving environments, and
to observe how the secondary task (e.g. in interaction with on-board systems) can have an impact on
the driving. Therefore, more rapid tests and analysis could be possible.

41.2.2 Sub-Project 2: Evaluation and assessment methodology, Klaus Bengler

Mr. Klaus Bengler welcomed the participants and provided an overview of the AIDE Sub-Project 2
activities.
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Figure23: Mr. Klaus Bengler, BMW, Leader of Sub-Project 2.

While SP1 identified and modeled the behavioural effects of VIS and ADAS functions, the
objective of SP2 has been the development of a cost efficient and industrially applicable
methodology for quantifying these effects and their relation to road safety. An important goa was
the extension of existing approaches in order to account for new adaptive integrated interface
solutions, new ADAS and nomad devices. Moreover, the methods and tools developed have been
linked to design guidelines and standards (in particular the European Statement of Principles). Last
but not least, another objective of SP2 has been the final evaluation of the AIDE prototypes
developed in SP3, employing the methodology developed in the sub-project.

The structure of the sub-project together with the SP2 consortium was presented to the audience.
The work in SP2 has been arranged in four workpackages with the aim to develop on one hand the
research methodologies and on the other hand to evaluate not one but three prototype vehicles at the
same time.

Workpackage 2.1, entitled “Generic evaluation methodology”, was assigned with the tasks of the
reviewing, experimenting and developing of a Cookbook for evaluating integrated adaptive
ADAS/IVIS. The “ingredients’ of the Cookbook developed are:

1. Defineams

Describe system

Define scenario

Define sample

Define parameters and instruments

Define study design

N o g~ WD

Develop instructions
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8. Finalize set-up

9. Carry out

10. Analyze

11. Apply risk estimation procedure

Workpackage 2.2, entitled “Driver workload and distraction assessment methods and tools’, was
assigned with the task of review, experiments and methodology development, relevant to the
reduction of the driver’s workload.

Under WP2.2 the following results have been obtained:
- Visual Demand Measurement Tool has been developed,
- Signal Detection Tasks (tactile, auditory, visua)
- Enhanced Occlusion Technique
- Driving performance metrics and methods (driving performance metrics and LCT)
- Subjective workload methods

The Visuad Demand Measurement tool is fast, inexpensive, robust, and easy-to-use tool that
enhances the analysis process of visual behaviour data.

In addition, objective measurement of the capacity and workload (through visual, auditory and
tactile signals) of the driver was achieved, taking into account the results of relevant projects, such
as HUMANIST.

Workpackage 2.3, entitled “Estimating the risk reduction potential of integrated adaptive HMI”,
was assigned with the task of calculating the ridl reduction potential, via experiments, literature, and
risk assessment procedure.

There are seven factorsfor calculating the risk reduction potential:
- - Average speed
- - Speed variability
- -Lanekeeping
- - Headway
- Workload
- Visual distraction
- Alertnesslevel

Workpackage 2.4, entitled “Prototype evaluation”, was assigned with the task of evaluating the
three AIDE prototype vehicles, i.e. one truck and two cars. The evaluation took place in three
different routes, under three different conditions (AIDE, non-AIDE, basdline), with 57 participants
and 49 use cases tested.

The tests show that
- AIDE helped driversto keep their eyes on the road.
- Incase of multiple messages AIDE assists the driver to moderate workload.
- With AIDE all messages are perceived. However, workload does not always increase.
- More participants preferred the AIDE condition to the Non-AIDE condition.

Concluding, Mr Bengler underlined that in the evaluation the AIDE solution (adaptive and
integrated) has beneficial effects compared to a non-adapting and non-integrated solution (Non-
AIDE). The integration is aworthwhile concept and we have a clear indication that we have to cope
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with the integration of the nomadic device. The individua evauation tools that have been
developed were successful in the final evaluation. The developed methodology has been applied
successfully and suggestions for further improvement are provided. This methodology is an
exploitable result of AIDE that may be used in the future.

4123 Sub-Project 3: Design and development of an adaptive integrated driver-
vehicle interface, Angelos Amditis

Mr. Angelos Amditis welcomed the participants and provided an overview of the AIDE Sub-Project
3 activities.

Figure24: Mr. Angelos Amditis, ICCS, Leader of Sub-Project 3.

The main objective of AIDE SP3 was to design, develop and validate an adaptive integrated driver-
vehicle interface for road vehicles (including both cars and heavy trucks) for the safe integration of
multiple IVIS and ADAS functions, including nomad devices.

The key activities towards that direction have been:
- Technologica benchmarking and definition of scenarios and use cases.
- Requirements and specifications.
- System architecture definition.
- Design of the adaptive integrated interface.
- Multimodal HMI and integration of nomadic systems.
- Intelligence for Interaction Management (Interaction and Communication Assistant).

- Development of driver-vehicle-environment state (DVE) monitoring modules (to enable
adaptivity).
- Prototype vehicles devel opment.
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The SP3 consortium was presented. There was a good balance of OEMs, Suppliers, Institutes and
SMEs in the consortium.

The innovation presented by AIDE SP3 can be summarized to the following points:

- Integrated management of all messages and input/output devices within the car interior.

- Dynamic information management.

- Adaptive User Interface (Ul).

- Personalisation.

- Real-time monitoring driver/vehicle/environment.

- All traffic scenarios functionality.

- Common architecture.

- New input/output devices.

- Nomadic devices integration.
The main issues that have been taken into account by the approach followed in SP3, have been the
prevention of the interference between 1/0 events, the adaptation to the driver state and /or the

driving situation (DVE), the integration of nomadic devices with the vehicle, and findly the
exploitation of synergiesin order to reduce HW costs and enhance the system’ s performance.

The AIDE system was presented and it was underlined that a user centered design approach was
followed in order to design it. the work included several iterations among the HMI and virtual tests,
HMI mockups tests on driving simulators, and on vehicle HMI design, implementation and road
testing with real scenarios.

The architecture of the AIDE system was presented in turn, while special focus was given to the
Driver — Vehicle — Environment (DVE) modules. The task aimed at the design and development of
innovative adaptive interface functions and driver-vehicle-environment monitoring techniques for
enabling real-time interface adaptivity.
Five modul es have been developed and integrated to the AIDE system, in order to assess the Driver-
Vehicle-Environment (DVE) status:

- Traffic and Environment Risk Assessment Module (TERA): estimatesin real time the tota

level of risk related to traffic and environmental parameters.

- Driver Characteristic module (DC): defines and estimates the driver typical profiles.

- Driver Availability Estimator (DAE): analyses the primary task activities.

- Driver State Degradation (DSD): monitors the driver®fatigue and hypo-vigilance.

- Cockpit Activity Assessment (CAA): assesses the availahility effects of a secondary task.
On the other hand, the Interaction and Communication Assistant (ICA), developed under AIDE
SP3, manages all interactions between the driver and the various in-vehicle systems in order to

avoid the negative impact of the information sources on the driving task (e.g. distraction and
information overload) and to avoid interference between different pieces of information.

The management functionsinclude:

- Definition of what type of information should be delivered, when and how.
- Adaptation to the driver and to the environment.
- Personalisation of the adaptive HMI to the individual driver

The logic behind the interaction and communication assistant was briefly explained.
Moreover, AIDE explored a number of issues related to Nomadic devices use by drivers:

- Safety issues raised by the introduction of the Nomadic Devices in the vehicle.
- Integration of Nomadic Devices and definition of a gateway concept.
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- Functiona and Technical requirements both from OEMs but aso from device
manufacturers point of view.

Mr. Amditis underlined the fact that the AIDE Nomadic Forum, which is an initiative of AIDE is
clearly a success story.

The way defined to integrate the nomadic devices in the AIDE system was then presented. The
integration of nomadic devices uses the AIDE Nomadic Device Gateway to connect to the in-
vehicle system. The functionality of the nomadic device in terms of data, applications and 1/0
devices can be used by the in-vehicle system and vice-versa. The in-vehicle system contains a
virtual application software connected to the nomadic device functionality via the AIDE gateway
that provides access to the I/O devices.

The three vehicle prototypes that have been developed under AIDE SP3 were then presented: a
Volvo FH12 truck, a FIAT Cromacar, and a SEAT Leodn car. The AIDE prototype vehicles:
- Provethetechnical feasibility of the AIDE system design.

- Use the flexibility of the AIDE system to prove that different individual solutions can be
obtained within the AIDE system solution.

- Demonstrate the AIDE functionality.
- Providetest vehiclesfor the AIDE system evaluation.

These three demonstrators have implemented the entire AIDE system including:

- Adaptive HMI.

- /O devices.

- Driver Vehicle Environment (DV E) modules.

- Interaction and Communication Assistant (ICA).
- Nomadic device gateway.

Existing in-vehicle functions as well as some real or simulated additional functions have been
integrated in the AIDE system solution.

Summarising the results of the sub-project, the following observations were made:

- AIDE improvesdriver - vehicleinteraction in terms of distraction and usability.

- AIDE reduces negative effects of HMI interdependences preventing interference among
different messages.

- AIDE assesses driving situation and driver state to adapt the HMI.

- AIDE integrates nomadic devicesin the in-vehicle HMI.

- AIDE solutions allow OEM/vehicle specific design choices.

- AIDE prototype vehicles integrate a number of HMI components that are also deployable
separately.

- AIDE prototype vehicles@etups implement AIDE type adaptivity and integration features.

All attendees were invited to experience the results of the sub-project, including the demonstrators
(Volvo truck demonstrator, FIAT demonstrator, SEAT demonstrator), the demos (Truck simulator
snowing AIDE/PReVENT integration, DVE platform, Nomadic Device Gateway, Speech I/O
Device, ICA Strategies Evaluation, Driver State Degradation module, Driver's Availability
Estimator, HMI Virtual Prototype) and the posters (AIDE Architecture, Traffic and Environment
Risk Assessment module, Cockpit Activity Assessment module, Driver Characteristics module,
Interaction and Communication Assistant, Haptic Barrel Key, Haptic Seat).

Mr Gustav Markkulainvited all participantsto walk to the exhibition area for the official opening of
the exhibition.
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4.1.3 Automotive HMI: Current status and future challenges session

The Automotive HMI: Current status and future challenges session was moderated by Peter Burns
(Transport Canada). The session was attended by ~170 visitors. Mr Burns initiated the session
provided an overview of the agenda and introduced the speakers to the audience, namely Mr. Lutz
Eckstein, General Manager Ergonomics and HMI, BMW Group, Mr. Matthew Smith, Senior
Human Factors Scientist, Delphi Electronics and Safety, Mrs Luisa Andreone, Leader EUCAR
working group on HMI and SP3 indusria vice-leader, CRF.

4131 An OEM perspective on HMI status and research needs, Lutz Eckstein

Mr. Lutz Eckstein, Genera Manager Ergonomics and HMI, BMW group, welcomed the
participants and provided the perspective on HMI status as an OEM. The increment of the number
of displays and controls led to the introduction of the first on board computer in 1994 with built-in
navigation. Today thereisalist of built in HMI concepts that one can find in the market. The classic
concept is the one that combines the HMI display unit with the controls, the touch screen and the
one that separates the control from the displays.

Figure 25: Second from the left, Mr. Lutz Eckstein, General Manager Ergonomics and HM I, BMW
group, served asthe moderator of the session.

A rapid increase of number, types and functionality of systems has been marked in both fixed
installed and mobile navigation devices. Even today far more maobile navigation systems than fixed
installed systems are used while driving, while the functionality becomes more independent of the
system type.

An overview of the HMI guidelinesin Europe, USA, together with a brief overview of the ESoP on
HMI the status of itsimplementation in Europe was then presented.
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Integrating functionality meansto offer a more suitable way of interaction.
Driver'sway of integrating functionality is pragmatic but often safety critical:
- Fixation to windscreen restricts forward field of view
- Holster may cause injuries
- Regulations on forward field of view, EMC and passive safety usually not fullfilled

Offering integrated functionality does not mean to offer more functionality, but to offer a more
appropriate solution. Most drivers only use a small fraction of their systems functionality, which
largely differsinter-individually.

Regarding the implementation of the ESoP on HMI, Mr. Eckstein commented that all system types
need to be designed to the same standards, as the driver’s capabilities are always the same. On the
other hand, the system installation should comply with regulations on driver's field of vision,
passive safety and a certificate should be applied without which it should not be possible to use the
system while driving.

The 100-car-study shows, that drivers do not resign from information, communication, and
entertainment. Therefore the HMI functionality should be provided in the most appropriate way
while driving. ESoP helps to design a good HMI.

Similar Information is provided by different systems in varying quality, e.g. traffic information by
AM/FM, satellite radio, internet, 12C et cetera. Therefore validated, up-to-date, exact and reliable
information should be provided by the system (instead of leaving this task with the driver).

As most accidents involve driver mistakes on the manoeuvring level, (e.g. wrong estimation of
following distance, relative speed, curve radius etc), the anticipation of route and traffic situation
should be strengthened, in order to enable the driver to distribute his attention adequately.

Following the af orementioned consideration, a classification of both tasks and functionality should
be achieved (i.e. classification of the secondary tasks related to the in vehicle information systems
and the driving tasks, related to the driver assistance systems). The interaction between the driver
and the vehicle should be competent, which means that the decisions should be made in time and
should be correct. The latter requires anticipation on the driver’ s workload. Initiating secondary task
operation requires the driver to anticipate its associated demand and matching it with the demand
expected from the driving task. Information Management can ease Workload Management by
driver. Workload imposed by secondary task must be compatible to that of the driving task.

41.3.2 Results and recommendations of the US SAVE-IT project, Matthew
Smith

Mr. Smith, Senior Human Factors scientist, Delphi Electronics and Safety, welcomed the
participants and presented the results and recommendations emanating from the work performed in
the US SAVE-IT project.
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Figure 26: Mr. Smith, Senior Human Factor s scientist, Delphi Electronics and Safety.

SAVE-IT was initiated on March 2003 and its mission is to demonstrate a viable proof of concept

that is capable of reducing distraction related crashes and enhancing safety warning effectiveness,
by developing and testing a comprehensive safety system which integrates select safety warning
systems and the state of the driver. It is a5 year research and development program sponsored by
NHTSA and administered by Volpe and the team participants are Delphi (lead), Ford (VIRTTEX),
University of lowa & NADS, and University of Michigan Transportation Research Institute
(UMTRI). The concept of the SAVE-IT system was briefly explained together with the research
structure.

The FOTSs provide information on user acceptance and information on crashes, however they are not
particularly informative about the effectiveness of the system. This gap can be bridged by the test
track evaluations.

Adaptive warnings help alleviate the tradeoff between providing sufficient warning during
distracted episodes and annoying drivers when they do not need the warnings. The challenge of
adaptive systems is to function differently across driver states while preserving the perception of
consistent system behavior.

Theresults of SAVE-IT tests show that:
- the perception of system consistency or stability should not be violated

- providing earlier aerts during distracted episodes appears to best match the driver's
expectations for FCW systems and can help negate the effect of distraction

Adaptive HMI (e.g., suppressing the more annoying components of the alert) or adaptive timing
may be more effective than total aert suppression, while the trip report demonstrated high
acceptance and reveal ed the potential to encourage safer driving.

There were many positive results; however, Mr. Smith noted that more work would be beneficial
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- Thelessons learned during evaluation could be applied to improve the system

- In many cases, statistical power was insufficient or exposures were too short for detecting
statistically significant results.

- Ford VIRTTEX results are still being analyzed

For more information and documents on this area are available at
http://www.vol pe.dot.gov/hf/roadway/saveit/index.html and
http://www.nhtsa.gov/portal /s te/nhtsa/menuitem.8f0a414414e99092b477ch30343c44cc/ .

4.1.3.3 AIDE and EUCAR SGI perspective on future research needs, Luisa
Andreone

Mrs Luisa Andreone, leader of EUCAR working group on HMI, AIDE SP3 vice leader, CRF,
welcomed the attendees and provided an overview on the AIDE and EUCAR perspective on future
research needs.

Figure 27: MrsLuisa Andreone, leader of EUCAR working group on HM I, CRF, AIDE SP3 vice
leader.

The car density per 1000 inhabitants in Western Europe in 2006 was 508, while in the new EU
Members 186. On the other hand, the average annual distance traveled by a car in the EU is about
15 000 km/year.

The Intelligent Car Initiative is one of the 2010 flagship initiatives. The challenges of the EC
“Intelligent Car Initiative” are:

- safeand efficient mobility

- reduced emissions
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- increased users awareness

The future research needs as these are identified by the AIDE integrated project and the EUCAR
working group on HMI can be summarized to the following points:

- Optimization of the next generation of ADAS improving usability: definition of a
harmonised warning system

- Consumer electronics integration in vehicles (flexibility, configurability, plug in of new
functions e.g. cooperative systems, safe use of nomadic devices)

- DVE (Driver Vehicle Environment) smulators for a priori analysis of drivers behavior in
different contexts.

Thelist is not exhaustive; the detailed list is reported in the AIDE final report.

The integration of consumer electronics integration in vehicles is increasing today and apart from
the fact that it may strengthen the competitiveness of the OEM products, it can also enhance safety.

In the early phase of the automotive HMI work, we faced the challenge of interfacing issues, then
interaction issues where handled and tomorrow we will be in the phase of handling communication
issues.

In the future it is estimated that we will have more functions in the vehicle environment. New
functions, facilitated by cooperation (vehicle to vehicle, vehicle to infrastructure and vice versa
communication), which may be used both for safety and mobility, impose new challenges for the
HMI work.

4134 Round table discussion

A round table discussion followed, which was moderated by Peter Burns. The participants of the
round table discussion have been Mr. Lutz Eckstein, General Manager Ergonomics and HMI, BMW
Group, Mr. Matthew Smith, Senior Human Factors Scientist, Delphi Electronics and Safety, Mrs
Luisa Andreone, Leader EUCAR working group on HMI and SP3 indusria vice-leader, CRF, Mr.
Wolfgang Hoefs, European Commission, Mr. Dietrich Manstetten, Senior Consultant on HMI,
Coorperate Research, Bosch, Mr Richard van der Horst, Bussiness Developer Traffic and Transport,
TNO.

Mr Wolfgang Hoefs outlined the magjor achievements in the last ten years in the automotive HMI
domain:

- Advanced display technologies have changed the dashboard layout from a rather static to a
more flexible, dynamic and adaptable design

- Haptic devices have become available, providing new channels to give feedback to the
driver.

- Speech input lower driver’s distraction when commanding the vehicle or its options (e.g.
navigation devices, radios or mobile phones)

- Better understanding of human factors (e.g. prioritising of tasks)
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Figure 28: Mr. Wolfgang Hoefs, Project Officer from the European Commission for the AIDE project.

The updated version of the ESoP on HMI is providing guidelines on the design, instalation,
information presentation, interface with displays and controls, system behaviour, information about
the system and recommendations on safe use of the system. This verson of the ESoP is
concentrated on in vehicle information systems, while it is envisaged that the next update of the
ESoP will include aso advanced driver assistance systems.

The major identified problems, now and in the coming ten years are:

- Market forces are driving towards increased complexity of the driver's working
environment

- Nomadic devices are increasing safety risks unless integrated

Mr. Dietrich Manstetten, Robert Bosch GmbH, provided an overview on the major achievementsin
the last ten years, and on the challenges for the years to come.
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Figure29: Mr. Dietrich Manstetten, Robert Bosch GmbH.
A list of driver assistance systems have entered the market today, including:
- ESC, whichis astandard equipment for premium to compact cars
- Navigation and parking systems are now included in mass production

- Safety & comfort systems have been introduced in the vehicle environment, like ACC,
LDW, et cetera

On the other hand, alist of significant changes in the HMI technology have been established; one
can observe that:

- Information is moving closer to the driver
- Input devices have been added like the steering wheel control, touch screen, central control

- Output devices have been added in the cockpit, like the head-up display, central display,
voice, etc

The RESPONSE Code-of-Practice was refered and it was underlined that there is a need for
increasing awareness on such initiatives.

There is a need for configurable architectures in order to face the workload problem. The
functionality should not be restricted, but we should find ways to use the functions in a flexible and
safe way.

Modeling and simulation can be used for proofing safety when it comes to development of new
systems / concepts. Still, research work is needed in the driver-vehicle-environment modeling,
driver intention estimation, while it is still needed to study the driver-vehicle interactions when it
comes to semi-autonomous systems, new 1/0 devices, and speech systems.
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Mr. Richard van der Horst, TNO Human Factors, provided his view on the mgjor achievements
accomplished in the last ten years.

Figure 30: Mr. Richard van der Horst, TNO Human Factors.

From the complex systems of the past we have been leaded to the development of simple visua
representations. In addition, from studying the HM Interface we have been led to the study of the
HM Interaction. First forms of integrated HMI have been developed, in which with the use of one
HMI, integrated of functions and services are provided and ways to manage information have been
included, taking into account the workload and driving environment via a workload manager.

Still however there are big challenges to face in the automotive HMI sector, including:
- Safeuse (minimal distraction, which criterion to use?)
- Adaptive HMI (the workload is not the same in each situation)

- Adaptable HMI (the workload is not the same for different drivers; drivers have their own
needs and preferences)

- Driver state monitoring

The most promising solution seems to be the use of integrated and adaptive (and adaptable)
interfaces, which are important for safe and efficient interaction between driver and system, with
paralel driver workload management and monitoring of road, traffic environment and driver state.
Research needs till to be investigated include integra test and devel opment environment, including
dynamic task environment and naturalistic driving studies and long-term large scale FOTSs.

A round on questions and answers followed.

Question: When we speak about HMI on cooperative systems, do we mean only vehicle to
vehicle cooperation, or the vehicle to infrastructure (and vice versa) isimplied aswell?
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Answer: We should address both issues. There is a great potential for safety enhancement
by introducing HMI solutions also for the infrastructure. It is aso important to perform the
information exchange in the proper way. EC is aready looking into that issues, and as an
example the COOPERS project of FP6 was mentioned.

Question: How do you handle the extensive differences in driver attitude in the different
regions?

Answer: In every country we have interaction between the driver and the vehicle.
However, we have differencesin the driving attitude. This suggests that thereis aneed for

- drivers training
- assessing the situation of the vehicle fleet
- promote the systems, as people do not seem to tend spend money on safety systems.

In addition, a huge challenge is to address the road infrastructure of each country, while
it is valuable to mention that in France they managed to reduce the number of fatalities
by 30% by applying strict enforcement measures.

Question:If the driver fails to detect information then s’/he will also fail to take action. Do
you think that the vehicle should take over is such situations?

Answer: Thisrequires that the vehicle has al the information required in order to take such
an action. Thisis not the right approach and it is nit inline with the Vienna convention. In
specific cases (like extended crash zone) actions like emergency breaking might be applied.

It was also mentioned that today we have very high requirements in situation analysis. The
design of intervening systems is of high level and this cannot be ignored, as this makes it
possible to have reliable intervention systems.

Y ou cannot request from the system (vehicles) to be 100% accurate. For example, airbags
have injured or even killed people, but they save alot of more people.

Question: What is the status of vehicle to infrastructure cooperation?

Answer: Important steps have been made towards that direction. We are now trying to
equip the vehicles with very expensive systems in order to place them in very dangerous
roads. A big percentage of the accidents are caused by to the road situation. It should be
better to firstly fix the roads and then aim to the vehicle to infrastructure cooperation.

Question:If we look into assisting the driver with the primary driving task, then this would
mean that we could decrease the workload in one task or even eliminate it? Do we need
futureresearch in that area?

Answer: Driver isin asupervising role and the system is not 100% autonomous. In all case
the driver should be kept in the loop. USA investsin this research topic.

We a so have to distinguish between the drivers' tasks and the drivers' responsibilities. The
driver is always responsible (also from a legal point of view) and we have to respect this
fact during the design of the system.

Such systems require the necessary correct stimulus that will alow the driver to understand
when his attention has to go back to the driving activity.
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4.1.4 Agreeing on Common Solutions session

The “Agreeing on Common solutions’ session was moderated by Harald Berninger (Opel). The
session was attended by ~170 visitors. Mr Berninger initiated the session provided an overview of
the agenda and introduced the speakers to the audience, namely Mr. Mike Gardner, Motorola, Mr.
Gustav Markkula, Volvo Technology, Mr. Christard Gelau, BASt.

41.4.1 Nomadic Device integration in AIDE, Mike Gardner

Mr. Mike Gardner, Motorola, provided an overview on the nomadic integration activites under the
AIDE project. The nomadic device gateway developed by Motorola within the AIDE project is
functioning and is integrated into the AIDE demonstrator vehicles. The gateway developed covers
the three main communication classes of integration with nomadic devices.

- Devicetovehicle
- Vehicleto device
- Device and vehicle cooperation

The underlying communication technology is scalable, platform independent, with a transport
protocol neutral and very lightweight. Tools to assist with bench development (Phone simulator,
Vehicle sensor simulator) have been developed to allow fast integration into rea vehicles.

The philosophy behind the development of the NDG was explained. The Vehicle NDG is always
looking to discover nomadic devices as they are carried into the vehicle. As devices are discovered
they exchange messages to automatically configure themselves to each others corresponding
capabilities and continually exchange context and external events. The vehicle's ICA (Interaction
and Communication Assistant) module is used to control and pace the method and modality of all
user interactions between the user and the device/vehicle. Any nomadic device's content can be
displayed and/or selected using the vehicles user interface, while optionally, the nomadic device can
be used to display vehicle information while walking around a parked vehicle

The functions that can be supported by the device are telephony, SMS, music, calendar and truck
axle loading. More specifically the NDG facilitates the following functions:

- Transfer of recipient list from ND to vehicle

- Initiation of ND phone call by driver from vehicle HMI
- Voice diaing using Nuance Speech Recognition system
- Signaling of incoming ND phone call viavehicle HMI

- Blocking of incoming ND actions from signaling due to DV E state or other ongoing outputs
of higher priority.

- Hands free phone conversation viain-vehicle microphone

- Allow the ND to receive an SMS and display it through vehicle HMI

- Display the total number of unread SM S messages from ND.

- Transfer of song list from ND to vehicle HMI

- Control of ND song playback by driver from vehicle HMI and Choosing song to play
- Play/pause/stop

- Streaming of audio from ND to in-vehicle speakers, viavehicle HMI HW

- Blocking by muting music from ICA signaling due to DVE state or other ongoing outputs
of higher priority
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- Transferring calendar reminders (or tasks) from the ND to the vehicle.
- ND caendar reminders from signaling due to DVE state or other

Regarding the truck axle loading, the driver can stand at the back of the trailer and monitor loading
for safe distribution.

The AIDE logical view of the component structure, together with the AIDE Gadget Architecture
and the AIDE GADGET BT were explained. The AIDE Gadget Packet Delivery Profile (GPDP)
ensures interoperability between the Bluetooth devices for exchanging Gadget packets. This enables
the devicesto form an Ad-hoc network called Gadget Network (GN).

- Each device may host one or more Gadget servicesin its application domain.

- Any Gadget device in the network can discover, utilize and control the Gadget services
provided by the Gadget devices in the network.

The AIDE Gadget BT represents a simple way to send asynchronous packets with single commands
(for instance, a Cellphone Hang-up) to these various Gadget services. Examples of these Gadget
services would be an

- Address Book or Email serviceson aPDA,
- Driver Advocate and Navigation System services on Automobile
- Contact List on aMobile Phone.

The key features of the GADGET BT are provided in the following:

- Lightweight — to be applied to very small devices, the minimal AIDE BT node is fully
implemented with a few hundred lines of code, and the most complex one is just a few
thousand.

- Transport protocol neutral -- can run on Bluetooth, UDP/IP, 802.11, 802.15, or even RS232
serial.

- Asynchronous and non mandatory -- messages can arrive at any time and the gadget is free
to implement or ignore any request, its only requirement is to return a yes or no answer to
all requests (an implied @o@s assumed if no answer at all).

- Seamless -- all services can change and or move at any time, clients must negotiate all
requests and be prepared have different levels of service.

- Connectionless -- messages are exchanged through an implied @ways on®© packet
backchannel, i.e. no pairing or prearrangement.

- Processor/language neutral -- all messages are UTF8 character strings; the only API is
©endM essage@nd @rocessM essage@o handle a single character string.

- Simple flat address scheme -- no complex identifications, no unique paths, all messages are
sent to generic @adgets@hat are currently in the range of the user, i.e. the @ar&ends a"don®
ring now" or a"current speed is 55kph" message to the ‘cellphone’, where the cellphone
can use thisinformation to do a better job of the BT hands-free profile.

41.4.2 The Nomadic Device Forum, Gustav Markkula

Mr. Gustav Markkula, Volvo Technology, presented the nomadic device issues explored in AIDE
and the efforts made towards the constitution of the nomadic devices forum. AIDE has explored a
number of issues concerning the nomadic devices, such as the

- Sdfety effects of in-vehicle ND use
- ND integration inin-vehicle HMI including
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0 Use cases and requirements
0 Technical solutions

However, these issues are complex. There is alife cycle difference between vehicles and consumer
electronics, while the ND integration is sensitive from a business perspective.

Due to the fact that AIDE project needed input on nomadic device issues and more generally after
identifying the need of a meeting and discussion place for the automotive vs the nomadic device
industries it was evident that there was a need for a nomadic devices forum.

The objectives of the first European Nomadic Device Workshop (January 2005, Brussels) have
been to:

- Inform about the AIDE project and its work on homadic devices.
- Vaidate use cases and user/stakehol der requirements for the AIDE project.

- ldentify/confirm key issues for nomadic devices: safety, design, integration, installation,
use, standardisation.

- Create a cross-sector European interest group concerned with all aspects of homadic device
integration and use in the vehicle

The Nomadic Device Forum launched on June 2005.

The nomadic devices forum was managed by ACEA, that serves as the chair of the forum and an
organizing committee that consists of AIDE partners and other stakeholders

The origina working groups established are:
- WG A: Definition of “Smart Vehicle-Device Gateway”
- WG B: Safety and HMI Issues
- WG C: Business Case

Discussions have stayed within these main topics throughout 2005 — 2008, where nine meetings
took place (working group or plenary).

The achievements of the nomadic devices forum have been the harmonisation of ND activities in
AIDE and GST projects and the improvement of cross-sector awareness and understanding of
business issues rel ated to a common vehicle-device interface.

However, there are also limitations on the work that the forum could provide, as there is no red
budget for between-meeting work on e.g. report writing and since the business issues are very
sensitive. Overall there was good participation in the forum, but the constitution of the forum has
varied over time and the lack of ND manufacturer presence has been an issue at times.

In parallel to the forum activities, there have been marked bilateral integration solutions on market,
portable navigation explosion, the delivery of the updated European Statement of Principles on
HMI of 2006 and other common gateway efforts (e.g. CE4A).

Recent period has been active for the nomadic devices forum, with a slight shift of focus
- Two successful meetings (Oct 2007, Apr 2008)
- Theforum is now co-chaired by Medion
- Considerable representation of portable navigation manufacturers

The focus areas of discussions have been on the Memorandum of Understanding on EsoP and how
to continue the ND Forum beyond the AIDE project. An option is to go under the umbrella of
eSafety as a working group, while the role of the nomadic devices forum in relation to the other
activities hasto clarified as well.
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Concluding, Mr. Markkula underlined that the AIDE Nomadic Device Forum has helped to forward
cross-sector discussions on ND issues considerably and noted that AIDE leaves ND Forum at an
exciting point in time, in which the conditions for a constructive dialogue between OEMs and
portable navigation manufacturers seem better than ever. The future depends on commitment and
activities of current and new members and he invited the attendees to join the discussions!

4.1.4.3 AIDE recommendations for guidelines and standards, Christhard Gelau

Mr. Christhard Gelau, BASt, provided an overview of the reations of AIDE to guidelines and
standards.

The research which was conducted within the AIDE project was strongly linked to the
standardization work within 1ISO WG8 and the related parties (CEN, SAE, national standardization
bodies). The link was established bidirectional and with outstanding actuality. This means that
information was exchanged with very low delays and in both directions between the parties. The
AIDE IP and its results are well known in its beneficial contributions to human factors
standardization on an international level. It turned out that workshops and meetings with
international third parties and bodies can help reaching such results.

The conclusions from the joint AIDE/HUMANIST workshop on Naturalistic Driving studies
underline that the:

- ND studies were considered as a supplement to accidentol ogy.

- ND studies are a reasonable methodologica approach in particular for explorative
purposes.

- There might be a need to define standards or recommendations on methodologica aspects
of ND studies

- ND studies might inspire the devel opment of new standards

Regarding the relations to ISO/TC 22/SC 13/WG 8, the following conclusions were reported,
coming from the Conclusions from the Milano Workshop on evaluation methods and on the
warnings integration and prioritisation. The achievementsinclude the following:

- Initiation of adiscussion on Peripheral Detection Task (PDT) asa NWI for WG 8

- Visua Demand Measurement (VDM) Tool as an potential input for the update of 15007-1
and -2 (Measurement of visual behavior)

- 1SO/TS 16951: 2004 " Priority”, is under periodic review since 2007

ESoP | was a starting point of the definition of workpackages and activities on method
development. AIDE has actively supported the eSafety WG on HMI and the ESoP devel opment
group, while it has also been a dissemination Platform for ESoP I1.

4.2 Day 2, Wednesday April 16, 2008

The second day of the workshop was devoted to a more detailed overview of the AIDE Sub-
Projects. For that reason, three parallel sessions have been arranged, each one assigned to the 3
different AIDE Sub-Projects, namely Sub-Project 1 “Behavioural Effects and Driver-Vehicle-
Environment Modelling”, Sub-Project 2 “Evaluation and Assessment Methodology”, and Sub-
Project 3 “Design and development of an adaptive integrated driver-vehicle interface”. In the
following sections, the minutes of each session are provided.
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4.2.1 AIDE Sub-Project 1 Session

The AIDE Sub-Project 1 session was entitled “Behavioural Effects and Driver-Vehicle-
Environment Modelling — Results Presentation of SP1”

The SP1 paralel session was moderated by Roberto Montanari (Unimore) and had ~30 visitors.

4211 Introduction to Behavioural Effects and Driver-Vehicle-Environment
Modelling (Roberto Montanari - Unimore)

As SP 1 leader and moderator of the Session, Roberto Montanari gave an overview on the different
achievements gained and tools developed in SP1.
In particular, he highlighted SP1’'s main objectives:

- to create a model for Driver, Vehicle and Environment (DVE) aimed at predicting Drivers
behaviour according to different driver, vehicle and environment conditions;

- to experimentally study short term and long term behavioral effects when using driver various
driver support systems, for inclusion in the design process of the system and its interface;

- toimplement and validate a computerized numerical smulation of the DVE (SSDrive).

Then he introduced results from K ey activities:

- Empirica studies on behavioral effects of ADAS/IVIS (learning, behavioral adaptation
etc.);

- Modding and ssimulation of the DVE system.

Finally, Roberto Montanari briefly commented results and achievements obtained and introduced
the speakers.

The presentation is available for downloading at the AIDE website:
http://www.aide-eu.org/pdf/final workshop/day2/spl session/aide day2 spl intro _unimore.pdf

4212 The Driver - Vehicle - Environment Model (Oliver Carsten - University of
Leeds)

Oliver Carsten, from UniLeeds, after an overview on Joint Driver Vehicle Environment models
(DVE), showed methods and results concerning:

- Global and Embedded DVE
- Review of existing Joint DVE
- Selection of the most suitable for AIDE requirements
- AIDE Globa DVE model (G_DVE)
- AIDE Embedded DVE model (E_DVE)
0 Driver model
0 Vehicle model
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o Environment model

- Computational numeric simulation of the DVE

The presentation is available for downloading at the AIDE website:
http://www.aide-eu.org/pdf/final workshop/day2/spl session/aide day2 spl dve |eeds.pdf

42.1.3 Behavioural Adaptation to Driver Assistance systems (Farida Saad —
INRETS)

Farida Saad’ s speech dealth with SP1 Research activities within the AIDE Project. She introduced
objectives and an overview of experiments, explained then in detail by WP 1. 2 speakers.

In particular, she pointed out the focus of studies carried out:
- Studying short and long term behavioural adaptations to driver various driver support systems,

- Defining the layout of a models of driver behaviour that support the design and devel opment of
integrated tools and interface.

The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/spl session/aide day2 spl introduction inrets.pdf

42.1.4 Driver Support and Information systems - Short term effects (Magnus
Hjalmdahl — VTI)

Magnus Hjamdahl, from VTI, described the methods and results of the studies that were carried out
on Short term effects.

He showed results from 4 experiments carried out with a common focus on the learning phase of
ADAS by drivers.

The aim of the work was to study these aspects so to be able to formulate recommendations for the
design and development of the AIDE system.

Moreover, it aimed at studying if adaptiveness could improve the safety benefits and the acceptance
of a system.

The presentation is available for downloading at the AIDE website:
http://www.aide-eu.org/pdf/final workshop/day2/spl session/aide day2 spl short term vti.pdf
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42.1.5 Long term effect of ADAS on driver behavioural adaptation (Frank Lai -
University of Leeds)

Frank Lai showed results on studies and experiments on Long term effects of ADAS on drivers
behavioural adaptation.

In particular, these experiments, carried out in UK and Sweden, were aimed at demonstrating that
how drivers interact with the ADAS system on board (ISA) depends on driving environment (e.g.
urban or rural environment ) and driver characteristics (e.g. whether the driver intends to speed or
not, and whether the driver is an observed speeder).

The presentation is available for downloading at the AIDE website:
http://www.aide-eu.org/pdf/final workshop/day2/spl session/aide day2 spl dve |eeds.pdf

42.1.6 Tuning and Validation of Driver's Model (Fabio tango CRF)

Fabio Tango, from CRF, presented the work done with Unimore, in particular with Luca Minin.

After introducing the main issues of DV E Framework, he showed Parameters chosen for validation
and tuning of the related models and variables considered, explaining their selection.

Then he showed the Methodology adopted for Tuning and Validation and then he showed in detail
Experimental design and driving simulator set-up.

In conclusion, he talked about Data Analysis and Results.

The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/spl session/aide day2 spl tuning unimore crf.pdf

4217 Driver - Vehicle Environment simulation (Mauro Marchitto - Kite
Solutions)

Mauro Marchitto, after explaining the passage from the DVE to the SSDrive tool, gave an overview
of SSDrive model.

Then he showed in detail Matlab® Simulink SSDrive model and explained how SSDrive model was
validated, by the VTI driving ssimulator test. Finally, he showed preliminary results, talking about
observed measures of driver’s behaviour on VTI driving simulator vs SSDrive model prediction.

In conclusion, he talked about SSDrive final release and, in particular, about:
- Driver model

- Environment model

- Images of SSDrive simulator final release 1/3, 2/3 & 3/3

The presentation is available for downloading at the AIDE website:
http://www.aide-eu.org/pdf/finalworkshop/day2/spl session/aide day2 spl dve kite.pdf
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At the end of the Session, participants were allowed to ask speakers any questions referring to tools,
activities and results exposed, so stimulating a debate.

42.1.8

Open discussion and conclusions (All)

Links between long term studies and FOT have been highlighted. In this sense, it was pointed out
the need for atheoretical background before collecting data to optimiseit.

Then, the Session proceeded with Answers and Questions.

Question: How much exposure is needed for learning and for long term effects ?

Answer: Two different processes can occur when learning a system:
- Discovering ataking in hands the system,;
- Integrating the system in the driving task.

Question: How long doesiit take before behaviour stabilisation?

Answer: No stabilisation has been observed, it changes all the times (ageing reasons,
impairments growing etc).

Question: Why results of effects on safety of adaptation to distraction are opposite to
SAVE-IT results?

Answer: Probably it is due to the warning behaviour retained on the FCW study from
TNO where the warning don’t cover the al critical situation episode but only
the first two seconds and then stops warning.

Question: Does acceptance increase with learning?

Answer 1: It isnot proved. Trust may increase other factors may intervene (CC and SL
acceptance and severity on Speed exceeding punishment in F);

Answer 2: Two speed limiters studies made at two different times show an increase in
acceptance, probably due to socia conditions (broadcast safety campaigns).

To sum up, relevant points discussed during the session were highlighted:

5 parameters characterise the driver's behaviour. Two types of models have been devel oped:
G_DVE and E_DVE, which is a simplified version for simulation. Real integration and co-
operation between intelligent systems and drivers can be a new frontier for DVE;

Adaptability to different drivers' typology and profiles (SSDRIVE);
Real -time implementation of DIS and DIP modeling.
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In conclusion:

- The correlation and the creation of a strong link between DEp and DIP can be arelevant step
forward the comprehension in advance of Driver's error propensity;

- The scientific relevance of SP1 results is highlighted by the interest showed by the scientific
community, who agreed to publish articles.

4.2.2 AIDE Sub-Project 2 Session

The AIDE Sub-Project 2 session was entitled “ Evaluation and Assessment Methodology of AIDE —
Results Presentation of SP2”

The SP1 parale session was moderated by Rino Brouwer (TNO) and had ~35 visitors.

4221 Driver workload and distraction assessment methods and tools (VTEC)
Emma Johannson gave an overview over the different tools that were used / developed in AIDE and
commented their potential

So steering wheel reversal rate with 2° gap size seams to be a very sensitive metric for cognitive
load. Also different subjective scales were developed in AIDE

It turned out that it could be beneficial to use different analysis procedures for the Lane change task
(LCT) dependent on the task characteristic and such make the LCT more informative/sensitive.

Different peripheral detection tools were developed and compared and seem to be very promising
for cognitive workload measurement

The VDM tool was devel oped which should speed up the analysis of visual behavior data and make
thisimportant data source more usable.

Quegtion: Isthe VDM tool available for different eye trackers

Answer: Yes — dready in the AIDE project the VDM tool was connected to different eye
trackers

The presentation is available for downloading at the AIDE website:
http://www.ai de-eu.org/pdf/fina workshop/day2/sp2 session/aide day2 sp2 workload vtec.pdf

42272 Generic evaluation methodology (CRF)

Elisabetta Nodari explained the AIDE cookbook idea including the AIDE scenario approach and
systematic use of driving simulators.

Question: Does AIDE define the “golden ling” in the sense of acriterion?

Answer: No but a process that makes it easier to define one or compare different criteria.

The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/sp2 session/aide day2 sp2 evaluation methodology crf.pdf
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4223 AIDE prototype evaluation (VTI)

Bjorn Peters gave an overview over the evaluation data:

Three highly synchronized evaluations were conducted in parallel by six AIDE partners.
In general: Even if thereisaslight increase by AIDE in SRR

There are anumber of positive effects:

- lateral behavior is better in the AIDE condition

- 10% more eyes on road time with AIDE

- Better workload estimate with AIDE

The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/sp2 session/aide day2 sp2 intro evaluation vti.pdf

4224 Luxury car prototype evaluation (TNO)

Rino Brouwer reported the detailed results of the evaluation of the CRF vehicle:

The reported workload in the experiment was quite |low. Neverthel ess differences were found
between AIDE and Non-AIDE condition but not clearly favouring one of the conditions. It was
however a positive outcome that in case of multiple messages there was often no difference between
AIDE and Non-AIDE while in AIDE al messages were presented and in Non-AlDE only the last
message was seen by the driver.

The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/sp2 session/aide day2 sp2 crf evaluation tno.pdf

4225 City car prototype evaluation (CIDAUT)
The CIDAUT evaluation of the SEAT vehicle shows an overal good rating for the user interface
and general preference for the AIDE approach.

There was no significant difference in subjective driving performance but also an interaction with
subjects and use cases.

Objective differences between AIDE / NonAIDE and Baseline could be found, but not AIDE vs.
NonAIDE.

There were no SRR effects.

The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/sp2 session/aide day2 sp2 seat evaluation cidaut.pdf
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4.2.2.6

Open discussion and conclusions (All)

Question: Why aren’t there more significant differences? What about missing AIDE
vs. NonAIDE difference?

Answer: Possibly the workload of the usecases under investigation (esp. NonAIDE)
was not high enough. So the effect wasto small to be measured.

Question: Do metrics and tools improve?

Answer: Yes definitely. There is still a set of standard/well known approaches plus
new methodes (e.g. tactile DT). But established tools get more and more
usable, too.

Question: What doesthe | in AIDE stand for?

Answer: For a better Ul integration and sequencing of messages (e.g. by a configurable
cluster instrument display)

Remark: Especially AIDE SP2 should serve as a good preparation and data source for
FESTA and EUROFQOT.

4.2.3 AIDE Sub-Project 3 Session

The AIDE Sub-Project 3 session was entitled “Design and development of an adaptive integrated
driver-vehicle interface — Results Presentation of SP3”

The SP3 parallel session was moderated by Angelos Amditis (ICCS) and had ~60 visitors.

4231

Welcome and Introduction to Sub-Project 3 (Angelos Amditis, ICCS,

Luisa Andreone, CRF)

Mr. Angelos Amditis from ICCS and Mrs Luisa Andreone from CRF welcomed the participants and
provided an overview on the session.
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Figure 31: View of the panel.

The general objective for AIDE Sub-project 3 have been to design, develop and demonstrate an
adaptive integrated driver-vehicle interface. In order to achieve that the key issues have been
identified:

Prevent interference between /O events.

Exploit synergies (reduce HW costs, enhance performance).
Adaptation to the driver state and /or the driving situation (DVE).
Integration of nomadic devices.

The key activitiesin AIDE SP3 have been identified to be the following:

Technologica benchmarking and definition of scenarios and use cases.
Requirements and specifications.
System architecture definition.
Design of the adaptive integrated interface, including the topics of the
0 Multimodal HMI and integration of nomad systems.
o Intelligence for Interaction Management (Interaction and Communication
Assistant).
Development of driver-vehicle-environment state (DVE) monitoring modules (to enable
adaptivity).
Prototype vehicles development (city car, luxury car and heavy truck).

For that reason the schedule of the session is addressing these topics.

The presentation is available for downloading at the AIDE website:

http://www.ai de-eu.org/pdf/final workshop/day2/sp3 session/aide day2 sp3 intro iccs.pdf
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4.2.3.2 AIDE Use cases & Design Scenarios (Maria Romera Rue, SEAT)

Mrs Maria Romera Rue from SEAT provided an overview on the AIDE use case and design
scenarios.

Figure 32: MrsMaria Romera Ruefrom SEAT.

The objective of the construction of the AIDE design scenarios is twofold. On one hand it describes
the systems and functions to be integrated and on the other hand it verbalizes the desired system’'s
adaptivity in certain driver- system interactions under different Driver-V ehicle-Environment (DVE)
conditions. The roadmap towards the construction of the AIDE design scenarios was detailed. The
AIDE design scenarios outline the categorisation of the actions and parameterize the DVE state.

The objective of the action categorization is to describe driver/application actions relevant for AIDE
in a generalized format. This consists the basis for the abstract representation, enables the
description of generalized design scenarios and makes the AIDE system independent of the function
or the system involved.

The method that was followed in AIDE in order to categorize the actions has been the definition of
aset of basic parameters that can be used to characterize the actions:

AIDE action =f (initiator, duration, safety criticality, timecriticality, real time,
mandatory, driving relevance, preference)

Following that approach, the derived classes of actions were defined to be the following:

- Warnings, which present very urgent information to the driver. Such an information is of
highest priority for the driver and has to be presented in any case.
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- Dialogs are initiated by the driver, then should be answered or followed by the system
immediately. Nevertheless the first "warning" class is of higher priority and might even
alow an interruption of adialog.

- Output messages which comprises all output information not belonging to class 1 and 2.
The parameters that have been used for the categorization of the actions are:

- Initiator

- Duration

- Sdfety Criticality

- Time Criticality

- Red Time

- Mandatory

- Driving Relevance

- Preference
In addition, the DV E conditions have been classified in a set of five vectors, namely:

- Driving availability

- Distraction

- Driver ability

- Driver intent

- Traffic and environmental risk
Following that consideration the AIDE design scenarios were defined. The AIDE design scenario is
an application action, or a combination of application actions which is/are initiated or isare in

progress in a single or a complex DVE condition. Some exambles of AIDE design scenarios
followed.

The AIDE meta-functions represent the responses of the AIDE system, i.e. they represent possible
solutions, to the conflict situations described by the AIDE design scenarios. The meta-functions
could be regarded as “function that control other (more basic) functions’, and are a key focus of in
the AIDE project.

In the proposed AIDE functional architecture, the meta-functions are mainly implemented by the
ICA (Interaction and Communication Manager).

Five general AIDE meta-functions have been identified:
- HMI 1/O management: Allocating 1/O devices to application actions (maybe default
standards by the demonstrators)

- Action prioritization: According to ICA actions' conflict-settlement strategy. This is
independent of the availability of 1/O resources. Thus, even if 1/O resources are available,
an action, may be prevented from being executed concurrently with another action:

0 1. Actions-related conflict recognition
0 2. Actions scheduling:
Include pauses (the system can add output pauses after messages)
Terminate actions
Interrupt actions
- DVE-dependent 1/0 management and actions scheduling:
o0 DVE-related conflict recognition

0 Moddlity selection (the system can determine which modality an application should
use in a specific DVE condition)
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0 Moddlity ateration (the system can initiate a change in the used modality even for
running actions in a specific DV E condition)

- Modaity depended 1/0 management:

0 Derive the possible modality which can be allocated according to ICA strategy
(maybe default standards by the demonstrators)

- Warning adaptation to DVE state:
0 Optimize critical warnings (and even OP1) to driver state

The presentation is available for downloading at the AIDE website:
http://www.ai de-eu.org/pdf/fina workshop/day2/sp3 session/aide day2 sp3 ucds seatv2.pdf

4.2.3.3 Input/Output Devices in AIDE (Paul Piamonte, Volvo Technology)

Mr. Paul Piamonte, from Volvo Technology presented the AIDE's approach regarding the 1/0
devices.

Figure 33: Mr. Paul Piamonte, from Volvo Technology.

In AIDE the same I/O devices have been considered for the same functions as much as possible,
from all prototype work to the eventual demonstrators later. This approach reflects the integration
and adaptation strategies developed in the AIDE project, i.e. the devices are considered and treated
as all other (normal) applications. Nonetheless, certain subtle differences in the design and use of
the HMI components exist among the prototypes owing to the nature of the vehicle types
themselves (i.e. city car vs. luxury car vs. truck) and the brand they carry.
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The HMI components that have been developed, tested and are now demonstrated in the three
AIDE vehicle demonstrators are the following:

Regarding Active Safety & Driving Comfort:

- Vulnerable road users/ pedestrian detection system (APALACI)
- Adaptive Cruise Control (ACC)
- Forward Callision Warning (FCW)
- Lane Keeping Support (SAFELANE)
- Attention Support/Distraction Warning
- Curvewarning
- Parking support
- Traffic signal recognition
Concerning I nfor mation and Communication:

- Navigation and dynamic map system

- GSM phone

- Nomadic devices

- Infotainment

-  Radio

- Heet management

- Climate

- Vehicle status monitoring

- Trip computer

- Traditional info (“standard functions”)
The overall set of 1/0O devices developed and tested in AIDE were presented, and the list of the I/O
devices that have been integrated the vehicle demonstrators was aso presented. These devices are
the following:

- CIC=Configurable Instrument Clusters

- SID=Secondary Information Display

- HUD=Head-Up Display

- Haptic Barrel Keys

- Speech1/O

- Nomadic devicesintegrated in the in-vehicle HMI
The DVE (Driver-Vehicle-Environment) monitoring techniques developed in AIDE, provide us
information on the:

- Driving demand

- Digtraction and drowsiness

- Traffic/environment risk

- Driver's strategies/abilities/preferences
In AIDE, thisinformation, i.e. the DVE state knowledge, is used for:

- Postponing, simplifying, intensifying, adapting e.g. information modality, timing and

ADAS sensitivity

- Centra prioritisation and scheduling through the ICA (Interaction and Communication
Assistant)

- Incoming messages from nomadic devices are a so filtered through the ICA
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Concluding, Mr. Piamonte underlined that the work conducted in AIDE succeeded in determining
the HMI components (i.e., displays, head-up displays, speech 1/O, sounds etc) and has therefore
been used as basis in deciding the final versions for instalation in the AIDE vehicle demonstrators
(truck, city and luxury cars). Novelty and innovativeness attained is based on how these
components were grouped, as well as how their modalities were combined and prioritised to present
information in a safer and highly usable manner. This approach reflects the integration and
adaptation strategies developed in the AIDE project. Exemplified dso by the subtle differences in
the design and use of the HMI components exist among the prototypes owing to the nature of the
vehicle types themselves (i.e. city car vs. luxury car vs. truck) and the brand they carried.

The presentation is available for downloading at the AIDE website:
http://www.aide-eu.org/pdf/finalworkshop/day2/sp3 session/aide day2 sp3 io devices volvo.pdf

42.3.4 AIDE System Architecture (Andreas Engelsberg, Bosch)

Mr. Andreas Engel sberg from Bosch, presented the reference architecture of the AIDE system.

Figure 34: Mr. Andreas Engelsberg from Bosch.

Today the IVIS (in-vehicle information systems) and ADAS (adaptive driver assistance systems)
individually interact with the driver. The basic idea that initiated the development of the AIDE
system architecture has been to achieve an architecture schema that allows the management of the
communication between the driver and the in-vehicle systems by a central I/0 Management based
on the Driver-V ehicle-Environment status.

The vehicle manufacturers have full control on HMI strategies, e.g. the specific form, location and
timing of output messages. Thus, a perquisite has been that the strategies should be independent of
the supplied components. In addition, the architecture must be flexible with respect to the
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constellation of individual applications including both 1VIS and ADAS. Finaly, the general HMI
management solution should be largely independent of the underlying electronics
hardware/software platform and communication bus technologies and the nomadic devices should
be seamlesdly integrated.

In AIDE, the 1/O action coordination is based on priorities, e.g. termination, postpone, or
interruption of output messages, according to the DVE state or due to other running system output.
The change of output format is possible and in accordance to the DVE data and/or due to other
running system output. Finally, also the change of the output channel is possible due to the DVE
status and/or due to other running system output.

The AIDE functional reference architecture was presented. Modularity and flexibility are important
for the AIDE system, since HMI strategies, 1/0O devices, and applications differ between different
vehicle manufacturers and between different car segments.

AIDE architecture describes a functional structure and semantic communication independent from a
concrete implementation, because the implementation varies widely between the OEM’s.

This architecture focuses on the functiona structure of the software components and their
communication. The individual components are specified in terms of their tasks, responsibilities and
dependencies that are necessary to provide adaptive functionalities for an integrated, in-vehicle
HMI system. In order to realize the I/O management of interfering output events and adapt the
driver system interaction to the driver status and preferences and as well to the driving situation, the
following main components were identified:

Applications: These are components offering a specific functionality to the user such as navigation,
phone, lane departure warning, music player, radio, etc. The application should be as independent as
possible and should, in principle, work independently of the HMI management functions. The
application is designed with a model-view-control pattern and includes an AIDE interface adapter
offering the AIDE specific functions such as communicating to the ICA and the DVE and
performing a priority mechanism.

I/0 Device Control: This includes the specific I/O devices such as LCD displays, head-up displays
(HUD), haptic input/outputs, loudspeakers or buzzers. It also includes pre- or post processing units
such as speech recognition system and TTS-engine.

Interaction and Communication Assistant (ICA): An inteligent assistant that performs the
management and adaptation functionality. It contains the rules governing the system behaviour or
HMI strategy that is perceived by the user.

Driver Vehicle Environment (DVE) Module: A module that monitors the driver and the driving
situation and derives condition information about the driver, the vehicle and the environment that is
used by ICA to adapt the driver-system-interaction. It is also used by the applications to adapt
application-specific functionalities such as changing priorities and adapting warning strategies.

Nomad Device Gateway: The integration of nomad devices uses a Nomad Device Gateway to
connect to the in-vehicle system. Thus the functionality of the nomad device in terms of data,
applications and 1/0O devices can be used by the in-vehicle system and vice-versa. The in-vehicle
system contains a virtual application software connected to the nomad device functionality via a
gateway that provides the user interface software (views) that accesses the I/O devices.

Concluding, it was highlighted that the defined AIDE functional reference Architectureis
- flexible with respect to the constellation of individual applications
- independent of the underlying electronics vehicle
- manufacturers have full control on HMI

A detailed description of the components, the communication principles, the meta functions and all
related sequence diagrams is available, while the verification of the architecture has been achieved
by reference implementation within the AIDE demonstrator vehicles.
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The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/sp3 session/aide day2 sp3 architecture bosch.pdf

4235 Driver-Vehicle-Environment monitoring modules (Katia Pagle, ICCS)

Ms Katia Pagle, ICCS, provided an overview of the AIDE Driver-V ehicle-Environment modules.

Figure 35: Ms. Katia Pagle, ICCS.

The objective of this activity has been to develop techniques for real time monitoring of the DVE
state in order to enable rea time adaptivity of the driver-vehicleinterface.

The work included:

- selection and adaptation (when needed) of existing sensors

- development of the algorithms for the assessment of the driver, the vehicle and the
environment

- development of prototype versions of the DV E modules
- definition of the interface between the DV E modules and the ICA
- testing the modules with real data
The driver-vehicle-environment parameters that the DV E modules are able to assess are:
- thedriving demand, which isthe driver’slevel of availability
- thedriver sdistraction
- thedriver impairment, which is related to the physical ability of the driver to drive
- thedriver'sintention
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- thetotal level of risk, concerning the environmental conditions
- andthedriver profile

We have used alist of existing sensorsin order to develop the DV E modules, while we also adopted
some of them for the special needs of AIDE.

The eyelid sensor is a vision based system which is able to process the video flow of the driver’s
face in order to provide the eye opening and the eye blink.

One other source of information used to enable the functionality of the DVE modules has been the
use of advanced digital maps. Through the ADASRP interface advanced maps attributes were
delivered to the DVE modules.

A brief presentation of each DV E module developed in AIDE followed.

- The Traffic and Environment Risk Assessment module (abbreviated as TERA) assesses the
total level of traffic and environmental risk, including the driver’ s intention.

- The Driver State Degradation module (abbreviated as DSD) assesses the driver's
physiological state, such as fatigue. It uses physiological sensors, like the eyelid sensor,
combined with lane information and other vehicle data

- The Driver Availability Estimation module (abbreviated as DAE), assesses the level of the
driver's availability to receive and process information. It uses input from the vehicle
sensors and from TERA module.

- The Cockpit Activity Assessment (abbreviated as CAA) is the module that assesses the
driver’s secondary activities. It examines things like visual distraction, cognitive distraction
and signs of lateral manoeuvre intent. It uses information that comes from a camera that
follows the driver’'s eyes and face movements, combined with information coming from
lane position sensors and other vehicle data, so as to provide an assessment on the driver's
activities.

- Last but note least, the Driver Characteristics module (abbreviated as DC) provides the
profile of the driver. It uses dynamic input, such as the driver’s reaction time and static
input such as the driver’s preferences and objective data, like age and driving experience.
This module facilitates the personalisation of the AIDE system to a specific driver.

The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final_ workshop/day2/sp3 session/aide final workshop presentation dve-
modules v1.pdf

4.2.3.6 ICA - Interaction and Communication Assistant (Enrica Deregibus,CRF)

Mrs Enrica Deregibus, CRF, provided an overview of the ICA system and its role in the AIDE
system.

ICA is the centra intelligence of the AIDE system: the core of the driver-vehicle interaction that
defines the communication and data exchange. ICA is responsible for managing the interaction and
communication between the driver, the vehicle and the driver’s personal nomadic devices in order
to reduce or limit the driver’s distraction and fatigue and to improve his’her safety especialy whilst
driving in demanding conditions.

K eeping into account the Driver-V ehicle-Environment (DVE) conditions ICA decides:

- theinformation prioritisation and scheduling
- theinformation display modality
- theoutput channel to provide the information to the driver

Thelogic architecture of ICA was presented, and the focus was shifted to the ICA process:
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1st step: the Priority manager assigns priorities on the basis of the actions' characteristics,

2nd step: the Filter decides if an information can be given immediately or not according to
the DVE conditions,

3rd step: the Modality selector applies the adaptation strategy to decide if the information
has to be displayed with its standard modality or if it has to be in some way highlighted,
lengthened or simplified according to DV E conditions,

4th step: the Channel selector checks if the candidate output channels (display, part of
display, HUD, speech, loudspeakers, etc.) for that information are free, if not:

0 if asecondary channel is planned and available, the information is redirected
0 if asecondary channel is not available, the information is queued.

The Communication among ICA — Applications — DVE modules — 1/O devices, is achieved by a set
of vectors:

the DV E parameters vector

the Application Request V ector
the Reply Vector

the Channel Status vector

The DVE parametersthat are taken into consideration by the ICA logic are:

The driving demand, provided by the DAE module

The eyes off road, visual time sharing, and cognitive distraction, provided by the CAA
module

The driver impairment, provided by the DSD module

The Driver intent of manoeuvring, which isajoint output of TERA and CAA modules
The environmental and traffic risk, provided by the TERA module

Thedriver's characteristics, provided by the DC module

Specific strategies are devoted to the Filtering, the Modality selection and the Channel selection
tasks. Three sets of rules have been defined:

Filter strategies: define if an action can be displayed or postponed according to the current
driving conditions described by the DV E output parameters.

Modality selection strategies: for the modality adaptation on the basis of the DVE
conditions.

Channel selection dtrategies: to manage the output of concurrent actions according to the
status of occupation of the I/0 channels and of the amount of information already presented
to the driver.

Eleven classes of priorities have been defined divided in Warnings (W), Dialogues (D) and Outputs
(OP). According to these, the Priority Manager assigns the proper level of priority to each action
according to the set of parameters describing the action and sent by the application together with the
request for consensus (ARV — Application request Vector). These parameters are;

Initiator (System / User),
Duration (Transient / Defined) ,
Safety criticality (None/ Low / High),
Time criticality (None/ Low / High),
Real time (Yes/ No),
Mandatory (Yes/ No),

Driving relevance (Yes/ No),
Driver's Preference (Yes/ No).

The Priority management rules are set in the following form:
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| F(param. combination) = (p1;p2;p3;...; pn) THEN Priority =OPn
The Filter decides if a specific information can be given immediately to the driver or not according

to its priority and the DVE conditions. A Filter decision table summarizes all the decision taken by
the Filter according to the defined strategies applying the Action Postponing Rules.

A ruleisaclauselike this:
IF (High Traffic Risk [TERA]) ANDOPi 2,0R... ... THEN Action postponing
In the Filter decision table:
- NO means that the information has to be postponed.

- EMPTY CELL means the consensus of ICA to the application to send the action to the 1/0
devices. In that case the modality adaptation is defined by the subsequent module (Modality
Selector).

The Modality selector describes in which way an information is given to the driver :
- Acoustic (possible formats: Voice/ Alarm tone/ Sound / etc..)
- Visud (possible formats: Pictogram/ Text/ Map/ Icon/ etc..)
- Haptic (possible formats: Steering whedl vibration, seat vibration, pedal force, etc.)
The Modality of presentation of each action is defined by the Applications.
The Channel corresponds to an I/O device or a portion of it (i.e. portion of adisplay):
- Display
- Loudspeaker
- TTS
- Portion of display
- Led
- Téeltde
- Buzzer
- Haptic Seat
- €fc...

The Channels for each modality and for each action are defined by Applications and must be
communicated to ICA in order to check if they are free or not to display information. Each
application is connected to the I/O device corresponding to the channels assigned to its own actions.

For each action the application defines a number of possible modality adaptations to be selected by
ICA according to its strategies based on the DVE conditions:

- Norma modality: default modality
- Simplified modality: to be used if the DVE outputs require a modality simplification
- Enhanced modality: to be used if the DVE outputs require a modality enhancement
- Extended modality: to beused if the DVE outputs require a duration adaptation
For each of these modalities the applications define the corresponding I/O channels.

For each action the application can define a secondary set of modalities to be used if the candidate
I/0O Channels are aready occupied by other actions and if this is compatible with the AIDE
strategies.

- Primary modalities (Normal, Enhanced, Extended, Simplified): to be used as afirst option

- Secondary modalities (Normal, Enhanced, Extended, Simplified): to be used if the primary
channels are found busy by the ICA check.

Not necessarily al the actions must have more than one possible modality, it is up to the application
to define them and up to ICA to decide if they have to be used.

The Modality Selector works with these three sets of rules depending on DV E and priority :
- Intensity and/or duration increase or repetition (the modality will be Extended)

22/10/2008 67 ICCS



AIDE D4.2.8 PU Contract N. IST-1-507674-IP

- Intensity increase (the modality will be Enhanced)

- Intensity scale down (the modality will be Simplified)
In all the other cases, not considered by these rules sets, the modality will be Normal.
The way to manage the possible conflicts between the Filter and Modality Selector rulesis:

- Action postponing rules sets overcomes

- Intensity increase and repetition rules sets, which overcomes

- Intensity increase rules sets, which overcomes

- Intensity scale down rules sets
The main task of the Channel Selector is to manage the available output channels solving conflicts
and avoiding driver information overload caused by the visualization of too many actions. It works
considering the:

- Action priority (Wi, Di, OPi)

- Status of availability of the channels devoted to the Modality selected by the Modality

Selector (Normal, Enhanced, Extended, Simplified)

- Amount (and weight) of displayed messages
The Channel Selector module: checks the occupation status of the candidate channels, considers the
number (weight) and priority of the already running actions and sends to applications the following
information:

- Consensus to display / queue the action with the Primary / Secondary modality

- Indication to interrupt / suspend other already displayed actions.
It has been introduced as well the possibility to limit the total number of the displayed actions to not
overload the human cognitive capabilities. The purpose of this limit is to present only a restricted
number of contemporary information to the driver. According to this consideration, every action
belonging to one of the defined priority classes has an associated “weight”. After having assigned
to every priority class the most suitable weight, the actions visualisation will be defined by an
algebraic sum of the weights of all information until the achievement of the established limit (for
example 100).
At the end of the process ICA answers to applications with a Reply Vector containing the
consensus to display the action and the selected modality
To avoid driver’s overload due to the simultaneous presentation of the delayed actions just after the
decrease of the DVE parameters, when the driver is passing from a demanding scenario to a non
critical one without the necessary period of time to adapt to the new situation (i.e. two or more

postponed actions displayed at the same time immediately after the car has left a critica
roundabout), two virtual functions have been introduced:

- Hysteresis introduces a time frame between the turning of the DVE from a critical to a non
critical status and the visualisation of the delayed actions (because of the critica DVE
status). It determines the time interval after which a lower (than the previous one) DVE
value is considered inside the logic of the ICA in order and to allow the driver to have the
time to recover from a difficult driving condition (signalled by the high value of the DVE).
It isuseful aswell to avoid DVE signal spikes.

- Time to cam is a time frame introduced among messages to avoid that subsequent
information could be given in rapid sequence startling the driver with a continuous

sequence of messages.
Concluding, the main effects o ICA to the AIDE HMI are considered to be the following:

- Information messages are prioritized and scheduled according to the demand of the current
Driver — Vehicle — Environment condition:

0 Overlapping of information is avoided
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0 Only the most safety critical information or warnings are given during demanding
driving condition (no phone calls, SMS, low priority info arrive to the driver during
demanding manoeuvre)

0 Only the most safety critical information can interrupt the driver when he is
performing a secondary task (no SMS or low priority info arrive to the driver when
heisusing an HMI menu)

- Theamount of information contemporary displayed is limited

- Atimeframeisintroduced after the end of acritica situation before to give any message to
the driver

- Atimeto calmisintroduced between subsequent messages

- The output modality is adapted to the current Driver — Vehicle — Environment condition: it
can be enhanced, extended in time or simplified

- If specific information must be displayed and its output channd is busy it can be redirected
to another channel.

- Noinformation or user task is lost: if high priority information must interrupt another, the
previous oneis recovered at the end of the interrupting one.

The presentation is available for downloading at the AIDE website:
http://www.ai de-eu.org/pdf/fina workshop/day2/sp3 session/aide day2 sp3 ucds seatv2.pdf

4.2.3.7 AIDE prototype vehicles (Gustav Markkula, VTEC)

Mr. Gustav Markkula, provided an overview on the three AIDE prototype vehicles.

Figure 36: Mr. Gustav Markkula, Volvo Technology.
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The genera purposes of the AIDE prototype vehicles are to implement the AIDE concepts of HMI
integration and HMI adaptivity, using the general AIDE system design, in terms of use cases and
functional architecture, in order to:

- Provethetechnical feasibility of the AIDE system design

- Provethat the AIDE system design is flexible enough to permit OEM/vehicle specific HMI

- Demonstrate AIDE concepts

- Providetest vehiclesfor end user evaluation of AIDE concepts

The functions that have been integrated in the vehicle prototypes can be summarized as follows:
Active safety

- Lane departure warning
- Active lane keeping support
- Fronta collision warning
- Curve speed warning
- Blind spot monitoring / start inhibit
- Distraction / drowsiness warning
- Traffic sign recognition
- Parking distance control
I nformation and communication
- Navigation
- Trafficinformation
- Telephone
- Address book
- SMS messages
- Calendar reminders
- Heet management

Entertainment

- Radio AM/FM

-  CDaudio

- MP3audio
Vehicleinformation

- Basic car instruments
- Trip computer

- Timeand date
- Vehiclediagnosis and service info
- Axleloads
A simplified way in order to implement an AIDE HMI in the vehicle was presented:
Step 1.
Define use cases based on AIDE design scenarios so as to derive HM | layout and behaviour
Step 1A:

Define genera HMI layout and integration strategy.
- Fiat: A single visud display, integrating all functions
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- Volvo: Functions divided among three visual displays (HUD, CIC, SID)
- SEAT: Two visual displays (CLD, CCD), with some functional overlap

Step 1B:
Define conflict resolution strategies, such as:

- Conflicts between application actions

- Conflicts between application actions and DVE state
Step 2:
Define physical/electrical architecture based on AIDE functional architecture and integrate
components:

- Input/output devices

- HMI/GUI software

- ICA module

- DVE monitoring modules

Step 3

Define Application Request Vectors (ARVS) implementing use cases and tune ICA and DVE
modul es to meet requirements

But are these solutions feasible in production vehicles?

Experimentation in the PSA test car has provided us product feasibility testing, with the integration
of an AIDE ICA in the actual vehicle architecture. The results show that the worst case ICA
communication overhead:

- Raised CAN bus load from 30% to 32%

- Added 30-70 ms of response time (per action initiation, not per button press)
This overhead is not negligible, but should be small enough to be acceptable

Therefore, it can be concluded that the envisioned AIDE concepts are feasible with present
technology and that the generic, modular AIDE functional architecture;

- Canimplement envisioned AIDE concepts.

- Allows implementation of a wide range of HMI (e.g. for different vehicle types, brands and
models).

- Seemsto befeasiblein product.
The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/sp3 session/aide final workshop presentation prototype vehicles
v2.pdf

4238 Open discussion and conclusions (All)

Question: Architecture and timing issues; how are these handled in AIDE?

Answer: The architecture solution is modular and flexible. Different solutions can be
implemented taking into account timing constraints.

Question: Which are the differences between SAVE-IT and the AIDE architecture?
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Answer: SAVE-IT doesn't take into account Nomadic devices. In addition, AIDE provides the
adaptivity and personalisation element. Interactions between AIDE and other initiatives — not
just project oriented solution.

Question: What was the methodology followed to derive the AIDE solution?
Answer: User Centered Design approach, with Virtual prototypes, and expert workshops.

Question: Flexibility against consistency - user is used in specific modalities.
Answer: User tests show that the change of modalities does not create confusion. Flexibility
should stay at the minimum level, while good study for the secondary modalitiesis still needed.

Question: Would it be possible to have a plug and play functionality for ICA?

Answer: ICA is modular with open architecture. It is possible that new applications can be
integrated without changing ICA’ s structure.

Question: How do you see the future and trends of 1/O devices?

Answer: AIDE activities pointed out clearly the need to take advantage of future technology
development, while we should also have in mind that it depends on the type of the vehicle
(different configuration approach for a truck and for a car). The integration and adaptation is a
key issue, while novel ook and feel and speech interfaces are of special interest.

Question: What isthe exploitation potential for the AIDE system?

Answer: Immediate exploitation potential of specific elements (e.g. architecture); continuous
exploitation both in mid and long time term of multiple AIDE concepts.

4.2.4 Report from parallel sessions (Gustav Markkula, Volvo)

The “Report from Paralel sesson” session was moderated by Gustav Markkula, Coordinator of
AIDE IP, Volvo, and had ~130 visitors.

The aim of the session has been twofold:

- Report from parallel sessions
- IPsummary and final conclusions

* Please note that the results of the sessions are also presented in the above sections, however they
have been added here as well as it was considered that this would enhance the readability of the
document.

Mr Roberto Montanari presented the results of the SP1 parallel session; the presentations during
that session addressed the following topics:

- Behavioura effects of Driver Assistance Systems
0 Overview
0 Short term experimental results
0 Longterm experimental results
- Driver - Vehicle Environment Modelling and Simulation
0 DVE description
o0 SSDrive functionality
0 Modding and integration of parametersrelated to distraction and driver intention
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Figure37: Mr. Montanari, Unimore.
The discussions that followed concerned the following topics:
- Links between long term studies and FOT
0 A theoretical and methdologica approach are the main issues
How much exposureis needed for learning and for long term effects ?
o 2different process when learning a system
Discovering ataking in hands the system
Integrating the system in the driving task
- How long before behaviour stabilisation?
0 No stabilisation observed, it changes all the time (ageing reasons, impairments
growing etc)
- Does acceptance increase with learning ?

0 Not proved. Trust may increase other factors may intervene in acceptance (Cruise
Control and Speed Limiter have a relevant acceptance and severity on Speed
exceeding punishment in F)

0 2 speed limiters studies made at 2 different times shows an increasing in acceptance
probably due to socia conditions (broadcast safety campaigns)

- DVE model
0 Discussion on 5 parameters characterising the driver’ s behaviour
0 Thevision of an intelligent co-pilot has been proposed

- SSDrive simulator

0 Adaptability vs average value  adaptability to different driver's tipology and
profiles
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(0]

SSDrive exploitation: adesign tool and the usage real-time parameters

- From DISto driver intentions

Mr. Klaus Bengler, BMW, presented the results of the SP2 paralel session; the conclusions
emanating from that session concern the following topics:

Figure 38: Mr. KlausBengler, BMW.

1. Feedback on evaluation methodology
- Successfully applied the cookbook and further recommendations

(0]

O O O O

(0]

How to select use cases (structured process)

Specification relevant scenarios (detail)

Relation type of use case and metrics could be clarified

How to dea with differencesin task lengths

System status logging needed for detailed analysis

Current risk estimation is agood first step but needs to be taken further

- Tools/Metrics devel oped were useful, but

(0]

o O O O O

(Workload) questionnaires need to be clarified/improved

SRR useful but not applicable to crossings

Recommendations for number of subjectsis based on complete data
SDT is strongly recommended

Gaze metrics highly recommended

Useful metrics for crossings/roundabouts missing
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2. Feedback to demonstrator developers
- Feedback (drivers’ and test leaders comments) have been provided to the devel opers
- Ingenera —drivers are positive to the AIDE concept
- Wetested demonstrators

0 DVE modules works - further development should focus fine tuning (trade-off
between sensitivity and efficiency)

0 Enhance transparency for the user of AIDE for some use cases

0 Specific design solutions need improvement (e.g., PTT-button should be on the
steering wheel; move displays further up)

0 Interaction between devel opers and evaluators turned out to be essential and should
be extended (message to both devel oper and evaluators)

While the discussions that followed concerned the following topics:
Quegtion: Why isit difficult to come to significant differencesin the area of objective data?

Answer: There are some signifcant results (e.g. SRR, DT). We investigated a set of AIDE
featuresin afield setting in non-critical situations.

Question: Did you select appropriate tools and metrics for the final evaluation?

Answer: Yes — definitely. Sensitivity Analysis was done beforehand. No interactions between
measurement and HM1 realisations.

Question: Did usecases and scenarios reflect appropriate levels of workload for this kind of
evaluation?

Answer: Only partially. The final evaluation avoided the ”hot WL area” due to ethical issues.

Question: Does AIDE define a” Golden Line” in sense of a criterion?
Answer: No, was not in the scope, but is important — future work

Mr. Angelos Amditis and Mrs. Luisa Andreone, presented the results of the SP3 parallel session;
during the SP3 session the following aspects of the AIDE system were presented:

- AIDE Use cases and scenarios.

- Input/output devicesin AIDE.

- AIDE system architecture.

- Driver-vehicle-environment monitoring modules.
- Interaction and communication assistant module.
- AIDE prototype vehicles.
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Figure 39: Mr. Angelos Amditis, ICCS.

Figure 40: Mrs. Andreone, CRF.

The discussions that followed the presentation of AIDE SP3 results, are outlined bel ow:
Question: Architecture and timing issues; how are these handled in AIDE?

Answer: The architecture solution is modular and flexible. Different solutions can be
implemented taking into account timing constraints.
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Question: Which are the differences between SAVE-IT and the AIDE architecture?

Answer: SAVE-IT doesn't take into account Nomadic devices. In addition, AIDE provides the
adaptivity and personalisation element. Interactions between AIDE and other initiatives — not
just project oriented solution.

Quegtion: What was the methodology followed to derive the AIDE solution?
Answer: User Centered Design approach, with Virtual prototypes, and expert workshops.

Question: Flexibility against consistency - user is used in specific modalities.
Answer: User tests show that the change of modalities does not create confusion. Flexibility
should stay at the minimum level, while good study for the secondary modalitiesis still needed.

Question: Would it be possible to have a plug and play functionality for ICA?

Answer: ICA is modular with open architecture. It is possible that new applications can be
integrated without changing ICA’ s structure.

Question: How do you see the future and trends of 1/O devices?

Answer: AIDE activities pointed out clearly the need to take advantage of future technology
development, while we should also have in mind that it depends on the type of the vehicle
(different configuration approach for a truck and for a car). The integration and adaptation is a
key issue, while novel ook and feel and speech interfaces are of special interest.

Question: What isthe exploitation potential for the AIDE system?

Answer: Immediate exploitation potential of specific elements (e.g. architecture); continuous
exploitation both in mid and long time term of multiple AIDE concepts.

The presentation is available for downloading at the AIDE website:

http://www.ai de-
eu.org/pdf/final workshop/day2/aide final workshop presentation closing session v2.pdf

22/10/2008 77 ICCS



AIDE D4.2.8 PU Contract N. IST-1-507674-IP

5 Conclusions

Mr. Gustav Markkula, AIDE IP Coordinator, from Volvo Technology, summarized the IP results
and provided the fina conclusions on AIDE integrated project.

Figure41: Mr Gustav Markkula, and the pandlists.
AIDE has produced a large number of highly relevant results. Simplifying, the following main
achievements may be identified:
1. Experimental results on behavioura effects of ADAS
Theoretica DV E model
DVE smulation (SSDrive)
Tools and methods for evaluation of HMI
AIDE methodology for evaluation of HMI
AIDE HMI architecture and logic
Nomadic device integration gateway
The Nomadic Device Forum
. DVE monitoring modules
10. Prototype vehiclesand HMI
11. Prototype evaluation results
12. Input to standards and guidelines

©OoN R~ WDN
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The project has included an activity on exploitation planning; in relation to each one of the AIDE
results the following conclusions can be made, regarding the exploitation potential of each one of
them:

1. Experimental results on behavioural effects of ADAS

Simple "additive” integration of multiple ADAS may cancel beneficial effects of individual
ADAS

Learning multiple ADAS at the same time increases duration of learning phase
considerably

Adaptation of ADAS to driving style improved acceptance considerably
Will be used by OEMs/suppliersin development of next generation ADAS

2. Theoretical DVE mode
Definition of DV E parameters and the correlations between parameters
Will be used especialy by research institutes, while future work on DV E modeling is needed.

3. DVE simulation (SSDrive)
Tool for simulating driver-vehicle-environment interaction scenarios
Current version achieves fairly good match with human driving data
Envisioned use of SSDrivein present or further developed form, by industry and academia:
- Replacing user testing of ADAS/IVISin early development phases
- ldentifying critical traffic scenarios to guide development of new ADAS
- Simulated drivers for traffic in driving simulators or traffic micro simulations

4. Tools and methodsfor HM| evaluation
Development / improvement / validation of alarge number of toolsmethods:
Subjective (DALI, NASA-TLX, PSA-TLX, BMDMW, CRF questionnaire)
Objective (SDT, VDM Tool, EOT, vehicle control metrics)
Useis planned within both industry and academia

- Integration of tools/methods in HMI development/evaluation processes within AIDE
partner companies

- Potentia commercidisation of some tools
- Standardisation of some methods (1SO WG8)

5. AIDE methodology for HM1 evaluation
" Cook book” describing step by step method for evaluation of HMI
Eval uation scenarios
Level of developed system to be tested
Experimental design
Subjective and objective parameters to measure

Use is expected both by industry and academia.

- Some partners are integrating methodology in company processes for HMI development /
evaluation

- Report publicly available
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6. AIDE HMI architecture and logic

Logical / functiona architecture, including the Interaction and Communication Assistant
(ICA) module

Generic and modular solution for adaptive/integrated HMI
Logic for HMI prioritization and adaptivity (ICA)
Communication protocols
Use expected mainly by automotive OEMs and suppliers
- Modularity brings potentia for reduction in HMI development time and cost
0 Adding new functions with minimal impact on existing implementations
0 Waell defined interfaces simplify cooperation
- Standardisation could reduce development time and cost even further

7. Nomadic device integration gateway
Technology for integration of nomadic devicesin an adaptive HM|
Use cases and requirements
Communication protocols (incl. Gadget BlueT ooth)
ND software library (Windows Mobile 5.0)
Can be used by both industry and academia
- Resultsto be considered in ongoing work on common gateways

8. The Nomadic Device Forum

Cross-sector platform, improving understanding and agreement on a number of issues
related to NDs and their integration in vehicles, including:

Use cases and business models
Requirements on a vehicle-device gateway
HMI and safety (e.g. in relation to ESoP)
ND Forum can continue to serve industry and academia
- Continued discussions to keep up with trends and devel opments
- Current hot topic: MoU on ESoP
- ldentification of research needs

9. DVE monitoring modules
Five SW modules monitoring driver-vehicle-environment state in real-time
Driving task demand
Traffic/environment risk
Driver distraction
Driver drowsiness
Driver characteristics
Use by partners devel oping modules:
- Industry: Reuse of developed algorithmg/software in product
- Academia Further research; spin-off
Use by others:
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- Uptake of agorithm ideas

10. Prototype vehiclesand HM
Four prototype vehicles, verifying and demonstrating AIDE HMI concepts
Feasibility of AIDE concepts
Proof of concept for the AIDE architecture
Use during project:
- Dissemination
- Evaluation with end users
Use after the project:
- by developing partners and others as a guide on product devel opment decisions

11. Prototype evaluation results
Evaluation results suggest that:
Driver behaviour can be improved by use of AIDE HMI concepts
AIDE HMI concepts in general are accepted by drivers
The AIDE methodology is a useful tool for HMI evaluation
This can guide industry decisions:
- Implementation of AIDE HMI concepts in product vehicles

12. Input to standards and guidelines
Report providing recommendations for standards and guidelines
Accidentology (with HUMANIST)
HMI evaluation methods
HMI architectures
Input to future development of European Statement of Principles on HMI
Provides input to standardisation and policy making bodies:
- 18O
- European Commission

Regarding the impact of AIDE, Mr. Markkula mentioned that the effects of AIDE results are al
interrelated:

- Functional growth is made manageable, by improved in-vehicle HMI
0 Causing lessworkload and distraction
0 Providing increased comfort and user acceptance
0 With reduced development cost and time

- Raised public awareness of HMI issues and their relation to saf ety

- Safer driver behaviour

- Increased driver use of integrated safety functions

- Better understanding of HMI issues among policy making / standardisation bodies

- Appropriate policies, guidelines and standards

arein turn leading to:
- Improved competitiveness of European vehicles
- Improved mobility and productivity
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- Improved road traffic safety

AIDE partner work on exploitation of AIDE results, should be continued. The work should
include the following elements:

- Continued internal promation of results within companies

- Product development

- Involvement in standardisation efforts

- For some DVE modules: Adaptation of algorithms to cheaper sensors

Continued resear ch on AIDE results, should address the following topics:
- Further development of DVE model, especially driver model
- Application of DVE modelsto IVISADAS evaluation
- Some HMI evaluation tools should be devel oped and validated further
- Possible updates of evaluation toolsto account for new IVIS/ADAS
- Further clarification of relation between driver behaviour and risk (FOT?)
- Function/HMI individualisation deserves further focus
- Further development of 1/0 devices (e.g. natural speech) —intuitiveness
- Next generation seamlessness scenarios — nomadic device integration visions
- Driver instruction/training for maximisation of e.g. safety system benefits

AIDE has contributed with a considerable number of highly relevant results. Positive impact is
expected on (1) Road traffic safety, (2) Mobility and (3) Competitiveness of European vehicles.
Still, however, some areas merit further work.

Mr. Gustav Markkula underlined that overall we consider the project successful.

Concluding, Mr. Markkula thanked the participants for being present to the AIDE final workshop
and exhibition and informed them that the workshop minutes and presentations will be uploaded to
the AIDE website (www.aide-eu.org):

Now we're nearly at the end; thank you.
On behalf of the AIDE consortium | would like to thank
- The European Commission
- EUCAR
- The EUCAR Integrated Safety Program projects
- HUMANIST NoE
- TheFina Workshop and Exhibition attendants
On behalf of Volvo Technology | would like to thank
- The AIDE partner companies
- The EC Project Office
- The AIDE Core Group
and...
- The AIDE co-workers!
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ANNEX [: Posters

Figure 42: Poster - AIDE Recommendations and Specifications of a final test regime: A cookbook.
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Figure 43: Poster - AIDE Software Architecture.
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Figure 44: Poster - Behavioural Effects of Driver Assistance Systems.
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Figure 45: Poster - Behavioural Effects of Driver Assistance Systems L earning and appr opriation
phase.
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Figure 46: Poster - Cockpit Activity Assessment module for driver distraction detection.
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Figure 47: Poster - Design of an adaptive feedback based steering wheel: the Ergonomic Steer by Wire.
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Figure 48: Poster - Secure Vehicle Communication and Automotive HMI.
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Figure 49: Poster - Driver -Vehicle Interaction and Communication Assistant.
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Figure 50: Poster - Drivers Characteristic Module - DCM developed by CERTH HIT.
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Figure51: Poster - Drivers pressure heart rate and workload profilesin different driving conditions.
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Figure 52: Poster - Driving Action Prediction for Intelligent Driving Assistant System.
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Figure 53: Poster - Driving performance metrics.
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Figure 54: Poster - Enhanced Occlusion Technique EOT Assessment of 1VISwith regard to driver
distraction.
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Figure55:; Poster - Evaluation of a haptic seat for integrated ADAS.
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Figure 56: Poster - Evaluation of AIDE city-car demonstrator.
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Figure 57: Poster - Evaluation of AIDE luxury-car demonstrator.
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Figure58: Poster - Evaluation of driver workload the Driving Activity Load Index DALI.
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Figure59: Poster - Evaluation of the AIDE Truck demonstrator.
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Figure 60: Poster - From behavior to accident risk.

22/10/2008 101 ICCS



AIDE D4.2.8 PU Contract N. IST-1-507674-IP

Figure 61: Poster - Highly Automated Vehiclesfor Intelligent Transport (HAVEit).
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Figure 62: Poster - Secure Vehicle Communication and Automotive HMI.
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Figure 63: Poster - Telenostra ASHaptic BarrelKeyTM.
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Figure 64: Theoretical model and simulation of the Driver Vehicle Environment (DVE) framework.
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Figure 65: Poster - Traffic and Environment Risk Assessment An AIDE DVE module.
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Figure 66: Poster - Tuning and validation of DVE sdriver model parameters.
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Figure 67: Poster - Using Signal Detection Tasksfor the Safety Evaluation of VIS,
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Figure 68: Poster - VDM Tool visual demand measurement tool.
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ANNEX Il: Demo Posters
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Figure 69: Poster - Driver sAuvailability Estimator using driver sbehaviour and cartographic data.
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Figure 70: Poster - ICA Prioritization Strategy Consumer Clinic Results.
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Figure 71: Poster - Nomadic Device Gateway Smart interface between device and vehicle.
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Figure 72: Poster - Speech Input Output Component Nuance Communications.
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Figure 73: Poster - The Driver Vehicle Environment Monitoring Real Time Platfor m.
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Figure 74: Poster - Virtual HM1 Prototypefor AIDE Instrument Cluster.
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ANNEX IllI: Demonstrators Posters
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Figure 75: Poster - Computational smulations of the DVE.
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Figure 76: Poster - Lane Change Test.
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Figure 77: Poster - SEAT demonstrator AIDE - City Car.
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Figure 78: Poster - SP3 Luxury Car Demonstrator.
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Figure 79: Poster - Volvo truck demonstrator.
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Figure 80: Poster - Volvo truck virtual prototype Integration AIDE-PReVENT and HM | evaluation
tools.
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