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EXECUTIVE SUMMARY

One of the objectives of the HUMANIST NoE (Task Force 2) is to obtain a more efficient use of the
research infrastructure available for driving behaviour studies. The intention is to reach the goal by
promoting the sharing of infrastructure in joint projects. A number of preparatory actions have been
undertaken resulting in a set of infrastructure sharing joint projects, approved and launched within
the NoE end of March 2006. The present deliverable describes the process of initiating the
projects, and reports on their status and progress about a year after they were awarded, i.e. on
project work undertaken from April 2006 to end of February 2007. The status and progress of the
projects are summarised in terms of scientific content, management and collaboration issues. Full
status reports are attached as appendices.

The integrated activity “infrastructure sharing” has resulted in thirteen joint projects. Eleven of them
have been awarded grants from HUMANIST by a call for application process, approved and
introduced in the NoE. All the projects are making progress and are expected to be finished within
the life-time of HUMANIST. Two projects have already been finished, while most projects are in
different stages of analysing data and/or reporting the results.

The collaboration and infrastructure sharing in the joint projects are generally experienced as very
positive. The opportunity to exchange knowledge and experiences and thereby learn from each
other has been pointed out as a very important added value, probably the most important. The
close co-operation around scientific and practical issues as well as participation in international
multi-disciplinary teams is another substantial benefit frequently mentioned. The very few problems
reported from the collaboration and infrastructure sharing activities are mainly of practical and
technical character.

The means used to implement the necessary collaboration have varied between the different
project phases. Examples of different ways of working together that have been used are:
communication via email and internet tools, special event meetings, short visits, longer stays
abroad, common analysis of data, and joint writing of papers.

The support by HUMANIST, via grants to infrastructure sharing joint projects, have made otherwise
“impossible” projects possible to carry out. Another prerequisite for the carrying out of the projects
has been the good support provided and the competence and experience communicated by the
hosting institutes in possession of the shared infrastructures. Overall, the collaboration and
infrastructure sharing have been experienced as fruitful and efficient. The research has been
performed with spirit and a willingness to co-operate.

It can be concluded that the first two years of the infrastructure sharing programme have been
successful. The participation of partners has been broad, the experiences of collaboration have
been mainly positive, and a basis for future collaboration seems to have been established. Several
HUMANIST PhD students and PostDocs have been involved in the projects, thereby developed
their competence and skills and experienced empirical work. Thus, the projects have contributed to
the development of the Network and to approaching the goal to stimulate and bring about more
efficient use of the driving behaviour research infrastructure available in Europe.

The results of the joint projects will be presented and discussed, and the achievements and
experiences of the integrated activity will be concluded in a workshop at the HUMANIST meeting in
Athens December 2007. Concerning the continuation of the programme it seems unrealistic to
believe that any more infrastructure sharing projects will be starting up within HUMANIST, taking
into account the limited financial space remaining in Task Force 2 for the 4™ JPA.
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1. INTRODUCTION

Experimental work involving human drivers is fundamental in the field of research being in focus
within the HUMANIST NoE, i e. for transport related behavioural research as well as for the
development and design of information and assistance systems based on users’ needs and
intended to support mobility and improve safety. Different types of research infrastructure are
needed to carry out such experiments for studying driving behaviour under varying conditions.

Not every research organisation has (and can not have) the necessary research infrastructure in
their possession, and only a limited number of institutes has advanced tools and equipments like
driving simulators, instrumented cars, virtual reality laboratories, test tracks, hardware and software
tools for the collection and analysis of data. Also, the infrastructures at the various test sites have
so far mainly been developed and used only by the owners themselves. Sharing of the available
infrastructures and jointly working on the development of common methodologies for their use
would be of importance for the research community and strengthen the position of Europe in the
specific field of research.

A Network of Excellence like HUMANIST builds on integrated activities between involved partners
and also provides good prerequisites and opportunities for such activities. Corner stones in a
research structure based on integrating activities are mobility of researchers, sharing of research
tools and equipments, developing common methodologies and procedures, and thereby
operational transfer and exchange of knowledge and experiences. Sharing of research
infrastructure in collaborative projects is an activity including all these elements.

One objective of Task Force 2 in HUMANIST is therefore to obtain a more efficient use of the
driving behaviour research infrastructure available, by sharing it whenever appropriate. To reach
the goal the following activities have been identified for the NoE:

- Producing an inventory of the research infrastructures available within the NoE by
describing them and specifying their access conditions.

- Raising awareness among partners about the available research infrastructures.

- Promoting bi- or multilateral contacts among partners, focusing on the interest and
possibilities of sharing research infrastructure when project opportunities arise.

- Stimulating and following-up of infrastructure sharing activities.

- Disseminating information on available research infrastructures to possibly interested third
parties.

Carrying out of joint projects is thus a prioritized part of HUMANIST in order to promote and initiate
integration in the form of infrastructure sharing. A considerable proportion of the EC grant to the
NOE has also been assigned to such projects. The total grant available for infrastructure sharing
joint projects in Task Force 2 has been extended by a transfer from Task Force 1. The
circumstances behind the transfer, which has been approved by the Commission, are that all the
originally assigned resources to Task Force 1 have not been used because of withdrawal of some
partners from the PostDoc Programme. The final grant assigned to infrastructure sharing within
HUMANIST is therefore 340 478 €.

As a preparatory stage for the launching of infrastructure sharing projects several activities have
been undertaken in Task Force 2; surveys, meetings and workshops.

Reference: 2VTI-080208-T1-A(2) Page 4
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A preliminary survey of research infrastructures available within HUMANIST was made during
2004. The resulting inventory has been reported in Deliverable D2.2 (Bolling & Nilsson, 2004). The
characteristics of tools and equipments possessed by the partners were described together with
access conditions for external users (collaborators).

A workshop was arranged at VTI in May 2005 setting out the framework and prerequisites of using
the available tools in collaborative research within the NoE. Short presentations of preliminary
project ideas were made, preferably by statements of aim, research question, infrastructure need
and expected outcome. In cases of more mature plans of infrastructure sharing, the project plans
were discussed more deeply including also methodology and experimental design, alternative
research infrastructures (pros and cons), roles and responsibilities of potential collaborating
partners, time and work plans, estimated costs etc. A special workshop session was dedicated to
presentations and discussions of available infrastructures for sharing within the NoE. The
workshop is documented in Nilsson and Bolling (2005) with presented papers and slides attached
as appendices.

A call for proposals was used for the infrastructure sharing joint projects to be carried out within
HUMANIST. The projects were evaluated by an internal evaluation committee who decided on the
final selection of approved proposals end of March 2006.

As a result of the various preparatory efforts a set of infrastructure sharing joint projects have
started within HUMANIST during the 3™ JPA. The present deliverable describes the process of
initiating the projects, and reports on the status and progress of them per the end of February 2007
i.e. on project work undertaken from April 2006 to end of February 2007. The status and progress
is summarised in terms of scientific content, management, and collaboration issues. The full status
reports produced by the project teams are attached as appendices to the deliverable.
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2. INITIATION OF INFRASTRUCTURE SHARING

To guarantee a transparent and sound selection of the infrastructure sharing projects to be carried
out within HUMANIST an application procedure was decided. Partners who wanted to jointly carry
out such a project had to submit an application containing the research objectives, the need for
infrastructure sharing, a description of the method to be used, the expected results, an estimated
budget (grant + in kind) etc. The applicants also had to orally present their project proposals at a
Task Force 2 session during the HUMANIST meeting at INRETS Lyon in March 2006.

The proposals for infrastructure sharing projects (applications and presentations) were evaluated
by a committee. The Evaluation Committee had four members; Wiel Janssen from TNO and Lena
Nilsson from VTI (leaders of the relevant task force and workpackage, respectively), Josef Krems
from Chemnitz university and Corinne Brusque from INRETS (representative of the HUMANIST
coordinator). The committee members were appointed and approved by the NoE based on their
expertise in the field and to guarantee the transparency and soundness of the process. The
Evaluation Committee formulated and used a two-level set of evaluation criteria (see below) when
judging the proposals. Important issues were the inherent quality, the relevance, the feasibility, and
the HUMANIST value of the proposed research.

The evaluation criteria applied were:

Scientific quality of the project or research area
- Is the scientific content of the project important and relevant?
- Originality/innovative aspects?
- Adequateness of methodological approach?

Relevance of infrastructure sharing
- Needs of access to infrastructure compared to the own infrastructure of the partner who is
accessing the infrastructure?
- Relevance of the infrastructure sharing to the achievement of the research project?
- The access has to be based on a joint research project, where all partners are performing
part of the research.

Management and practicability of the workplan

Is the proposal concrete, i.e. is the project actually going to be performed in the next 12-18
months, or is it only an idea, intention, or vague preparations?

Feasibility of the research plan?

Practical arrangements for the implementation and management of the project?

Technical expertise in the field?

Budget and contribution in kind?

Added value to the Network
- Extent to which the proposed project contributes to the objectives of the HUMANIST NoE,
contributions to other HUMANIST task forces?
- Contribution to research excellence and European competitiveness?
- Involvement and visit of HUMANIST PhD student and/or HUMANIST PostDoc?

The members of the Evaluation Committee rated the applications concerning the different
evaluation criteria using a 5-graded scale, and ranked the applications based on their mean
ratings. At an Evaluation Committee meeting 31 March 2006 the final selection of proposals to be
carried out as infrastructure sharing joint projects within HUMANIST was made. The available EC
grant was distributed between the projects based on the ratings of the applications.
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Thirteen applications were submitted. Eleven of them were granted for carrying out within
HUMANIST and were assigned financial support. The decided infrastructure sharing joint projects

are listed in Table 1.

Table 1: Infrastructure sharing joint projects selected and awarded HUMANIST grants by the
Evaluation Committee
. S Partners Responsible Total EC
Title of the project . 2) budaet grant
involved person g
euro euro
The impact of level of automation of the
lateral control task on drivers’ trust, CUT VTI Mogilka 95 000 78 000
reliance and situation awareness
Driver training evaluation by shared HIT VTI BIVW Portoull 57343 | 42343
infrastructures
Driver's situation awareness and working CUT BAST TNO Krems 86 928 63 000
memory
Traffic risk estimation based on ICCS INRETS | Konstantinopoulou| 62040 | 26820
behavioural and sensor data
Incorporation of parameters related to the
use of ITS into traffic simulation models NTUA TRL Spyropoulou 32021 26 896
Driver distraction due to different in-vehile CDV TRL Magku 40 712 35 887
tasks (Hanzlikova)
Occlus!on m(_athod based evaluations of BAST CUT TRL Baumann 48 878 31 506
nomadic devices
Rgal|$at|on of scenarios to evaluate EURISCO UTL Barbe 22 927 7815
Situation Awareness CuTt
On-road evaluation of the interaction with
two in-vehicle information and UTL INRETS Simoes 87 720 9270
communication systems
Black Box - Novice drivers and FACTUM CDV |  Turetschek 21980 | 11441
Black Box - introspection
Situation Awareness study, Behaviour
Modelling, and Driver’s intention lNRETTRSLCUT Georgeon 99 360 7 500
assessment
Total 654 909 | 340478
Y Titles according to the status reports March 2007, if different from application
2) Applicant/responsible partner in bold
Reference: 2VTI -080208-T1-A(2) Page 7
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Two more infrastructure sharing joint projects have been initiated through discussions between
HUMANIST partners. These projects were funded via external applications outside HUMANIST
and were therefore not included in the HUMANIST application procedure. However, the projects
are described and reported on in the deliverable.

These projects are:

- Drivers’ speed choice and speed adaptation as a function of road alignment and road
marking parameters. Involved partners are T@Il and VTI. Responsible person is Truls Vaa.

- Driving performance and mental workload in car-following during adverse weather
conditions. Involved partners are DTF and VTI. Responsible person is Thomas Troglauer.
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3. STATUS OF LAUNCHED INFRASTRUCTURE SHARING

Eleven infrastructure sharing joint projects were approved and awarded HUMANIST grants in
March 2006. The projects were presented and discussed in a Task Force 2 workshop during the
HUMANIST meeting at TNO Soesterberg in December 2006 (workshop notes in Janssen, 2007).
Here short summaries of the status and progress of the projects per end of February 2007, about
11 months after granting of the project applications, are reported. Two additional (externally
funded) infrastructure sharing projects initiated and carried out in collaboration between
HUMANIST partners are included in the reporting. In the summaries scientific content,
management, and collaboration issues are considered. Full status reports produced by the project
teams are attached as appendices to this deliverable. The full reports contain as far as possible the
following chapters:

A. SCIENTIFIC ISSUES
Background, Methodology, Results and achievements, Interpretation/discussion.

B. COLLABORATION ISSUES
Experiences of collaborating and sharing infrastructure, Explicit pros, Explicit cons

C. MANAGEMENT ISSUES
Progress/status, Relation to time plan, Coming actions and activities, Financial situation
grant spending

D. OVERALL CONCLUSIONS AND ANY OTHER ISSUES

Reference: 2VTI-080208-T1-A(2) Page 9
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3.1 CUT/VTI joint project

The impact of level of automation of the lateral co  ntrol task on drivers’ trust,
reliance and situation awareness

The aim of the project is to investigate the effects of the level of driving assistance (automation) on
factors like the drivers’ strategies for attention allocation, mental workload, perception of system
performance, system trust and reliance, and safety related driving performance. The systems
studied are systems assisting the driver in the lane keeping task. Driving with a lane departure
warning system and with a heading control system is compared with manual driving. While driving
with the different levels of assistance the participants are exposed to both normal and critical
driving situations. They are also visually distracted by a demanding secondary task.

The experimental study has been carried out according to plan, in driving simulator 11l at VTI. The
analysis of the large amount of collected data has been more time consuming and has requested
more manual work than expected. Therefore no results have been reported so far. Data analysis
and documentation is planned to be completed end October 2007. The study is part of the work of
a HUMANIST PhD student at CUT, and the writing of the PhD thesis/scientific papers is planned
within the life-time of HUMANIST. The entire grant allocated to the project was used up to March
2007.

The experience of the collaboration between CUT and VTI has been exclusively positive regarding
the scientific part, including numerous discussions for exchanging ideas and suggestions while
planning and conducting the experiment, as well as regarding organisational issues and practical
arrangements for the stay abroad of the CUT PhD student. The opportunity of taking part in the
work of a multi-disciplinary team at another research institute was a valuable experience for the
PhD student. The research could not have been performed with the technical equipment available
at CUT, and would not have been possible without the funding from HUMANIST.

The full Status report is attached in Appendix A.
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3.2 HIT/VTI/BIVV joint project

Driver training evaluation by shared infrastructure S

In HUMANIST new methodologies for training of drivers’ use of different types of in-vehicle ITS
systems are developed, and multimedia tools and driving simulator scenarios for such training are
elaborated. The aim of the project is to investigate the potential of these training methods and tools
to improve novice drivers’ understanding of functionalities and limitations of ITS systems. Three
training methods are evaluated, i.e. reading a paper manual, using the developed multimedia
training tool, and using the multimedia training tool together with hands-on experience of driving
with selected systems in a driving simulator. Four systems representing different levels of driver
assistance are selected and will be trained. They are Navigation & Route Guidance System, Lane
Departure Warning (LDW), Adaptive Cruise Control (ACC), and Anti-lock Braking System (ABS).
The effectiveness of the training methods is evaluated and compared based on the participants’
answers to a set of questionnaires.

The project is ongoing but slightly delayed. Three common experiments are to be carried out using
similar research infrastructures at three test sites in different countries, enabling cross-country
comparisons of collected data. The final experimental design and experimental procedure have
been specified and agreed by the partners involved. The manuals and questionnaires are ready to
use and the multimedia tools and simulator scenarios have been implemented on PCs and in
driving simulators. The experiments have not yet been conducted but are planned to be during
spring 2007. The project is planned to be completed well within the life-time of HUMANIST. Only a
minor amount of the grant allocated to the project was used up to March 2007.

The planning of the parallel experiments has implied a fruitful collaboration including frequent and
intense communication and exchange of ideas and knowledge between the partners having
varying experiences from different national environments. The discussions and modifications have
led to obvious improvements of the project. However, some difficulties have arisen in the co-
ordination of people and equipment. Especially the lack of total compatibility between the software
environments in the three simulators has caused problems and delayed the project. Also, some
prerequisites have been fixed already before the joint preparations and not possible to change.

The full Status report is attached in Appendix B.
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3.3 CUT/BAST/TNO joint project

Driver's situation awareness and working memory

The aim of the project is to investigate if the effect of cognitively loading tasks on driving depends
on interference between the loading task and situation awareness processes. Situations where the
drivers can predict (they get a warning for) forthcoming events requiring evasive actions and
situations where they can not predict such forthcoming events (they get no warning) are studied. A
monitoring task and a running memory task are added and performed concurrently while driving.
The driver reactions to the predictable and unpredictable situations (situations with and without
warnings) are compared. Also driving behaviour, eye movements, mental effort as well as
performance on the monitoring and running memory tasks are measured to reflect the effects of
the additional tasks on drivers’ situation awareness in relation to the negotiated traffic situations.

The project is running according to the plan. The experiment in the TNO driving simulator is
planned to be finished within March 2007 by a few remaining participants accomplishing their test
drives. The analysis of collected data and the dissemination of the results are planned for the
period March to June 2007. Thus, the project is expected to be easily completed within the life-time
of HUMANIST. The entire grant allocated to the project has not been used up to March 2007.

The outline of the experiment was worked out through email communications between the three
involved partners. During the finalising of the set up in the simulator and the pre-tests the
researchers from CUT and BASt visited TNO, and the work was conducted in close co-operation.
The project has giving researchers from three different institutions great opportunities to exchange
knowledge and experience and to learn from each other about driving simulator studies, and the
concepts of drivers’ situation awareness, working memory and distraction. The project is related to
a HUMANIST PostDoc position held by a CUT researcher. Neither CUT nor BASt possesses the
research infrastructure necessary for the experiment, the driving simulator and eye tracker which
were provided by TNO. The project would not have been possible without the funding from
HUMANIST.

The full Status report is attached in Appendix C.
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3.4 ICCS/INRETS joint project

DRACAR (DRiving AssistanCe Acceptance in relationt o Risk awareness)

The aim of the project is to investigate the influence of situational risk awareness and driver
attitudes towards risk-taking on acceptance of advanced assistance functions. Investigating the
acceptance of driving assistance (IVIS and ADAS) and the control of information management and
primary functions in relation to situation awareness and perceived risk is also within the scope of
the project. The approach is cross-disciplinary and multi-methodological using both quantitative
and qualitative tools ranging from simulator studies to in-depth interviews, questionnaires and
innovative graphical + video tools for investigating situational awareness. The Activity Theoretical
lens is employed to analyse the complex relationships between the drivers and their augmented
driving environments.

The project is ongoing and proceeding according to plan. A literature review has been completed
and the methodology has been defined. Experiments commenced at INRETS in April 2007, and
data analysis will follow during autumn 2007. The dissemination of results is expected to begin
from end September 2007 at the HUMANIST Conference in Vienna. The entire grant allocated to
the project has not been used up to March 2007.

The collaboration has so far been experienced as fruitful and rich regarding both the sharing of
research infrastructure (simulators) and the sharing and exchange of know-how and expertise
between the researchers. The project is related to a HUMANIST PostDoc position held by an ICCS
researcher. An extension of the research is proposed and the experienced importance of the
research has also led to involvement in a FP7 proposal. There have been some language
problems but they have been solved by ready assignment of translation resources.

The full Status report is attached in Appendix D.
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3.5 NTUA/TRL joint project

Incorporation of parameters related to the use of | TS into traffic simulation models

The aim of the project is to extend existing traffic simulation models by incorporating model
parameters related to Intelligent Transport Systems (ITS), and thereby enable estimations of the
consequences of implementation of such systems. The focus is on incorporating parameters that
reflect the impact on the driver and his/her behaviour when using ITS. Driver related data
(behaviour, opinions and attitudes) to be used in the development of an extended traffic simulation
model are collected in simulator experiments and questionnaires. A few ITS systems are selected
for the simulator study modelling. Concerning the traffic simulation an agent-based microscopic
model is selected where drivers are autonomous entities. The model allows detailed and efficient
representations of system use and driving behaviour, and can be linked to the driving simulator.

The experiment in the TRL driving simulator has been completed and questionnaire data have
been collected. Remaining activities include analysis of the data, visits to discuss and interpret the
results and complete the modelling work. The research will also be reported e.g. by writing joint
scientific journal and/or conference papers. The entire grant allocated to the project was used up to
March 2007.

The collaboration has been achieved by frequent communication via email as well as several visits
by NTUA at TRL. The collaboration is experienced as excellent and beneficial to both parties.
Especially using the TRL simulator and the brainstorming towards a common objective by
researchers with different backgrounds and experiences in design and conduction of experiments
have been advantageous. A basis for future collaboration has been established. The project is
related to a HUMANIST PostDoc position held by a NTUA researcher.

The full Status report is attached in Appendix E.
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3.6 CDV/TRL joint project

Driver distraction due to different in-vehicle task S

The aim of the project is to investigate the effects of driver distraction due to the drivers performing
various in-vehicle tasks. The distraction may arise both from manual manipulation of different
technical devices and from cognitive load related to the usage of the devices as well as from
commonly performed activities while driving. Professional lorry drivers are studied when performing
the following tasks while driving: unwrapping sweets, reading text message on the phone, entering
destination on a navigation system, and adjusting the climate control. Data on driving performance
measures, reaction time, perceived workload, attitudes and opinions are collected. So far the
results indicate that unwrapping sweets is most distracting and adjusting the climate control is least
distracting. No distinct distraction difference is shown between driving in complex and simple traffic
environments.

The project is running according to plan. The experiment in the TRL driving simulator has been
carried out and the project is almost finished. Remaining work is the final analysis of some driving
performance data and the completion of the final report. Nearly all grant allocated to the project
was used up to March 2007.

The collaboration with TRL has been a great opportunity to learn how to prepare and carry out a
simulator experiment. The project is part of the work of a HUMANIST PhD student at CDV and has
increased her competence and skills in the field a lot. The collaboration has involved valuable
support concerning general scientific issues and concrete experimental design issues. It has also
made joint publication of scientific papers possible. Some technical difficulties operating of the
truck simulator occurred.

The full Status report is attached in Appendix F.
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3.7 BAST/CUT/TRL joint project

Occlusion method based evaluations of nomadic devic es

The aim of the project is to investigate the potential of the occlusion method as a tool for evaluating
the visual demand due to operating nomadic devices. Nomadic devices include mobile phones,
PADs, mobile navigation systems etc., i.e. devices that are not intended and designed for in-
vehicle use but are increasingly brought into vehicles and used while driving. The occlusion based
evaluation is compared with GOMS analyses and a previous occlusion test. Age effects are
especially considered in the evaluation and comparisons. Thus, the main goals of the project are to
test the stability of the age effects obtained in previous research, test whether the previously used
occlusion protocol is complete or need further development, and compare results from occlusion
test with results from GOMS analyses.

The project is running according to plan. A classification of nomadic devices and identification of
critical functions have been completed. A GOMS analysis of destination entry functions is finished
by CUT and TRL has produced a detailed occlusion test protocol. The occlusion test at TRL is
finished while the replicating test at BASt is planned to be finished within April 2007. Analysis of
data collected in the BASt experiment, together with the results of the comparisons of results from
the different studies, will be ready end of June 2007. At that time also the documentation of the
project will be available. The entire grant allocated to the project has not been used up to March
2007.

The collaboration in the project is experienced as very efficient. The project started up with the
researchers from BASt and CUT visiting TRL for initial exchange of knowledge and experiences of
tools and procedures, and outlining the basics of the work. After that the collaboration has been
accomplished by communication via email and additional short visits at the different institutions.
The support from HUMANIST was an invaluable opportunity to address the question of reliability
and validity of the occlusion method by jointly performing a set of studies in a structured and co-
ordinated way. Each research institute is performing separate parts of the project using its own
infrastructure (BASt — occlusion device, CUT — GOMS, TRL - occlusion device), but the results
from the included studies are compared in a common data analysis procedure. The project is
related to a HUMANIST PostDoc position held by a CUT researcher.

The full Status report is attached in Appendix G.
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3.8 EURISCO/UTL/CUT joint project

Realisation of scenarios to evaluate Situation Awar eness

The aim of the project is to design scenarios for assessing drivers’ situation awareness in a driving
simulator and to determine the usefulness of the developed method for such assessments. Special
emphasis is on the impact of on-board systems on drivers’ situation awareness as simulators are
frequently used in the design of these systems. The challenge is to define the elements and events
in the scenario environment and elements and functions in the on-board system that are important
for situation awareness. The SAGAT method and a driving performance measure are used in the
assessment of situation awareness.

The project is running according to plan. Simulator scenarios for assessing drivers’ situation
awareness and how it is influenced by the use of on-board systems have been defined and
realised, and a simulator experiment has been carried out. Remaining tasks are the analysis of
collected data, interpretation of the results in terms of impact of the tested system on drivers’
situation awareness and usefulness of the developed method. The project is expected to be
completed and reported end of May 2007. The entire grant allocated to the project has not been
used up to March 2007.

Access to a driving simulator is crucial for the project which is part of the work of a HUMANIST
PhD student at EURISCO. The collaboration has two “directions” 1) Knowledge about situation
awareness, methods and scenarios to assess it which has been exchanged and shared with CUT
e. g. during a one week stay of the PhD student in Chemnitz 2) Development and implementation
of scenarios in a driving simulator (in Porto) and carrying out of a simulator experiment which have
been accomplished in co-operation with UTL. The collaboration allowed sharing of knowledge from
different domains and insight into different research approaches to situation awareness issues as
well as into technical aspects of experimental research. Differences in driving behaviour and
system impact have been interesting experiences from using participants from other countries in
the experiment. A principle problem occurred, i.e. the constraints of the used simulator made it
difficult to customise the scenario to correctly match the driving performance measure. Moreover,
the time available for the experiment did not allow enough pre-tests to optimise these situations.

The full Status report is attached in Appendix H.
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3.9 UTL/INRETS joint project

On-road evaluation of the interaction with two in-v ehicle information and
communication systems

The aim of the project is to investigate the effects of performing two additional tasks on drivers’
cognitive processing capacity, attention allocation, and performance on the primary driving task as
well as the additional tasks. It is expected that a second additional task will interfere both with the
performance of the first additional task and with the primary task. The additional tasks studied
comprise receiving information from a navigation system and interacting with a handsfree cellular
phone. The test route contains specific intersection types where the divers are instructed to make
predestined turns. Different age groups are included in the study. Driving behaviour, including
different types of errors, is observed and drivers’ eye movements are recorded. Subjective data are
collected by questionnaires.

The project is running according to plan and the on-road experiment has been completed. The
analysis of collected data is going on and the final results are planned to be ready in May 2007.
The project is expected to be completed and reported well within the life-time of HUMANIST. The
entire grant allocated to the project has not been used up to March 2007.

The experiment is a field test in real traffic, and an instrumented car equipped with multiple in-
vehicle information and communication systems has been an absolute need for realising the
project. Collaboration with INRETS has allowed the access to the required research infrastructure
and also the inclusion of different driver groups in the experimentation. The collaboration has
implied valuable knowledge sharing both of theoretical aspects and of practical aspects regarding
the preparation and carrying out of on-road experiments. The very tight time schedule for the
experiment was experienced as an aggravating circumstance. The project is part of the work of a
HUMANIST PHD student at UTL.

The full Status report is attached in Appendix I.
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3.10 FACTUM/CDV joint project

Black Box - Novice drivers / introspection

The project consists of two field studies in real traffic. The aim of the project is to compare data
recorded by a black box with driving behaviour as observed by human observers using the Wiener
Fahrprobe instrument. How well observed driving behaviour is reflected by the black box data is
investigated. Accelerations recorded in three directions are black box data of special interest as
acceleration is an indicator reflecting critical driver behaviour. In one of the studies novice drivers
were observed when driving a black box equipped car. In the other study experienced drivers were
observed when driving the black box equipped car and their own observations compared to the
observer's and the black box data. Driver actions like accelerating, braking and turning are
identified with both methods. The black box data support the observer in judging the overall driving
style, e.g. distinguishing between smooth and more aggressive (staccato like) driving. However,
the black box data can not be interpreted stand alone as the environmental context is not available.
Insufficiencies concerning synchronisation and positioning, make comparisons between drivers
difficult, and have to be improved.

Both studies were finished beginning of March 2007, half a year later than planned. The delay was
caused by a delay in the development of the black box. A follow up project is proposed to continue
the started research using a more sophisticated black box and an adapted Wiener Fahrprobe. The
entire grant allocated to the project was used up to March 2007. The report in Appendix J
represents the final documentation of the two studies.

The collaboration between the two institutes, with different technical and methodological
backgrounds, is experienced as very satisfying and the project has been successfully and
agreeably completed. The research had not been possible to conduct alone by one of the institutes
as CDV possessed the black box and the required technical knowledge while FACTUM provided
methodological competence not available at CDV. Thus, CDV has been responsible for the
technical issues associated with the black box and FACTUM has been responsible for the
behaviour observations and interpretation of collected data. The studies have been carried out
both in Brno with Czech drivers and in Vienna with Austrian drivers. The common project goal was
formulated and the work plan agreed and implemented in co-operation. Occurring co-ordination
problems were solved smoothly and professionally.

The full Status report is attached in Appendix J.
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3.11 INRETS/CUT/TRL joint project

Situation Awareness study, Behaviour modelling, and Driver’s intention assessment

The aim of the project is to analyse the activity of driving for better understanding of driver
behaviour and finding predictors for driver actions. Data related to the driver’'s behaviour and the
environmental context are collected by an instrumented car and analysed based on knowledge of
driver cognition. Innovative ways of modelling and displaying sequential data are looked for. The
test route used contains sections of different traffic environments. Indicators describing driving and
eye movement behaviour are measured and subjective data are collected while driving as well as
after the driving session. After the driving session the participants are rating selected situations of
interest using video recordings of the drives. A knowledge based software tool is implemented and
used in the project. It demonstrates how comprehensive data collected during e.g. lane change
and overtaking manoeuvres can be analysed and presented. The developed analysis method can
support the design of driving assistance systems intended for specific manoeuvres and situations.

The on-road experiment with the instrumented car is completed and the analysis of the very large
amount of collected data is ongoing. The implemented software tool for data analysis support is
used. The project is expected to be completed and reported well within the life-time of HUMANIST.
A conference paper on knowledge discovery has already been published and another paper on
behavioural indicators has been submitted and accepted for the conference “Human Factors in
Driver Assessment, Training and Vehicle Design” in lowa in July 2007. A presentation at the
HUMANIST Task Force C workshop on “Joint Cognitive Models for Human Centred Design” in
Wien in September 2007 is also planned. The amount of the grant allocated to the project that is
used up to March 2007 is unclear.

The collaboration is experienced as very positive. The sharing of the instrumented vehicle of
INRETS, being the prerequisite for the project, offered the opportunity of a more extensive sharing
of experiences and practice e.g. of the setting up the on-road experiments. Both involved parties
possess the same eye tracking equipment and knowledge about its usage has been exchanged.
Remote collaboration on an every day basis has been accomplished using internet tools for online
“chat”. Two PhD students are working in the project, one at INRETS and one at CUT. The PhD
student at INRETS holds a HUMANIST PhD grant. Within the collaboration bi-directional visits
lasting several weeks have been made by the PhD students. Furthermore, the project made a
students exchange possible. A French student stayed 3 months at CUT working on the
development of the data analysis software and a German psychology student visited INRETS for 7
weeks joining the experimental work. Also TRL has participated in the collaboration as the
HUMANIST PhD student at TRL has been involved in the data analysis.

The full Status report is attached in Appendix K.
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3.12 TAI/VTI joint project

Drivers’ speed choice and speed adaptation as a fun  ction of road alignment and
road marking parameters

The aim of the project is to investigate the basis for drivers’ speed choice and speed adaptation,
especially the influence of mid-field, lane and shoulder widths. Vaa’s elaboration of Damasio’s
model of emotions and feelings is tested to better understand drivers’ conscious and unconscious
decision-making. Drivers choosing to drive fast varied their speed across experimental conditions,
highest mean speed when driving lane is wide and lowest speed when driving lane is narrow, while
drivers choosing to drive slowly did nor. The project results indicate that drivers’ speed choice is
based on conscious as well as unconscious processes.

The project has been run according to plan and the experiment in the VTI driving simulator is
completed. The only remaining task is elaboration of the final report. The project was carried out
without financial support (grant) from HUMANIST, but with the costs partly covered by other
external funding.

The collaboration is described as excellent and professional in every aspect. The project is related
to a HUMANIST PostDoc position held by a T@I researcher

The full Status report is attached in Appendix L.
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3.13 DTF/VTI joint project

Driving performance and mental workload in car-foll owing during adverse weather
conditions

The aim of the project is to investigate the influence of adverse weather conditions on driving
performance and drivers’ mental workload during car-following. The knowledge generated by the
research will contribute to user-centred design of rear-end collision avoidance systems based on
driver needs.

The experiment in the VTI driving simulator was carried out according to plan. Then the analysis of
collected data and the interpretation of results have been delayed. The project is how planned to
be completed and reported in the fall 2007. The project was carried out without financial support
(grant) from HUMANIST.

The collaboration is experienced as very positive at research level. However, the cost paid by DTF
was at commercial rate, which was seen as a problem. The project is part of the work of a PhD
student at DTF (but he has not one of the PhD grants in HUMANIST). VTI:s experience of research
in the field has been a big advantage. The PhD student from DTF has visited VTI a number of
times and participated in the multi-disciplinary teamwork during the preparation, experimental set-
up and carrying out of the experiment.

The full Status report is attached in Appendix M.
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4. SYNTHESIS OF INFRASTRUCTURE SHARING PROGRAMME

Thirteen infrastructure sharing joint projects are running within the HUMANIST NoE. The partners’
participation in the projects is shown in Table 2. Sixteen of the 22 HUMANIST partners are
participating in at least one infrastructure sharing project. Seven partners are involved in more than
one project, then collaborating in pairs or teams with different partners. Five projects involve three
partners and the remaining eight projects involve two partners. The partners not being involved in
any infrastructure sharing project are ERT, JRC, SWOV, UPM, VTT and IFADO.

Table 2:  Participation of HUMANIST partners in infrastructure sharing joint projects,
partners’ participation as part of a HUMANIST PhD student or PostDoc position is noted.
Number of Number of
: ) Number of co- NoE
FEllILEs el app"c.a'.‘F partners PhD / PostDoc
participating responsibility
CuT 3) 2 BAST EURISCO PhD
INRETS TNO
TRL UTL VTI
TRL 4 0 BAST CDV CUT PhD
INRETS NTUA
VTI 4 0 BIVV CUT DTF
HIT TQI
INRETS 3 1 CUT ICCS TRL PhD
UTL
BASt 2 1 CUT TNO TRL PostDoc
CDhV 2 1 FACTUM TRL PhD
UTL 2 1 CUT EURISCO PhD
INRETS
BIVV 1 0 HIT VTI
DTF 1 1 VTI (PhD )
EURISCO 1 1 CUT UTL PhD
FACTUM 1 1 CDhV PHD
HIT 1 1 BIVV VTI
ICCS 1 1 INRETS PostDoc
NTUA 1 1 TRL PostDoc
TNO 1 0 BAST CUT
TAI 1 1 VTI PostDoc

1)

Not a HUMANIST PhD student position
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Table 2 indicates that partners in possession of the more heavy research infrastructures are more
frequently involved in the integrated activity, infrastructure sharing. This seems reasonable as the
main goal of the efforts to promote and initiate infrastructure sharing projects is to facilitate and
improve the external access to such more advanced tools, which not realistically can be developed
by every research organisation. Hosting of a PHD student or PostDoc grant in HUMANIST seems
to be another important incentive for partners’ engagement in infrastructure sharing projects, as
shown in Table 2. Also this outcome seems reasonable as infrastructure sharing projects offer
extensive possibilities for PhD students and PostDocs to conduct studies that increase their
competence and skills concerning empirical work.

Based on the above, the goal to stimulate and bring about more efficient use of the available
European infrastructure for driving behaviour research has been approached.

4.1 Progress in relation to plans

All the infrastructure sharing projects awarded by the internal HUMANIST process (and the two
additional ones) have started and are making progress. Also, almost all the projects are per end of
February 2007 running according to plans. In most cases the experimental work is finished and the
projects are in different stages of analysing the collected data and reporting/publishing the results.

The experiments in the CUT/BAST/TNO project (situation awareness and working memory) and
the BAST/CUT/TRL project (occlusion method for nomadic devices evaluation) are expected to be
completed within March and April 2007, respectively. In the ICCS/INRETS project (risk estimation
from behavioural and sensor data) the experimentation will start in April 2007, in line with the
original plans. The experiments in the HIT/VTI/BIVV project are slightly delayed due to late
finalisation of the multimedia tool and simulator scenarios developed in Task Force F, as well as
some compatibility problems between the three involved driving simulators.

Based on the status reports, more precisely on remaining tasks and reported progress in relation to
the original time plans, it is reasonable to believe that all the launched infrastructure sharing
projects will be finished well within the life-time of HUMANIST.

Because most projects are in a stage of analysing data there are hardly any project results to
report. Therefore it is not possible to more generally judge the scientific quality of results achieved
by the infrastructure sharing collaborations. However, in cases where more detailed experimental
designs and procedures are described and data processing methods suggested in the status
reports they indicate that a lot of valuable and scientifically sound results can be expected.

Two infrastructure sharing joint projects are already completely finished at the time of this follow-
up: the FACTUM/CDV project and the T@I/VTI project.

In the FACTUM/CDV joint project (final report attached in Appendix J) two studies have been
conducted in real traffic, comparing behavioural data observed by a human observer (Wiener
Fahrprobe) and recorded by a black box. It has been found that driver actions like accelerating,
braking and turning can be captured similarly well with both methods. However, data recorded by
the used black box can not fully reflect driving behaviour, due to lacking input about the
environmental context, but can support the observer in judging for example “driving style”.
Technical and methodological insufficiencies are identified and measures are recommended.

In the TAI/VTI project (minor elaboration of the final report remains) a simulator study focussing on
drivers’ speed choice and adaptation has been conducted. The results indicate that drivers have
their own “private rules” regarding speed choice on rural two-lane roads and that the influence of
shoulder, lane and mid-field widths varies a lot between driver groups. Another conclusion is that
conscious as well as unconscious processes seem to play a role in drivers’ speed choice.
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4.2 Collaboration

Reported experiences of collaborating in infrastructure sharing projects are generally very positive.
The opportunity of exchanging knowledge and experiences, and thereby learn from each other, is
the added value most frequently pointed out in the status reports. The mutual learning covers
concept issues like drivers’ situation awareness, risk estimation and distraction, as well as scientific
methodology issues, and also technical practical issues like specialities of driving simulator studies
and data collection in the field. Working in international teams with researchers from other
institutes, i.e. co-operating with researchers having different national and disciplinary backgrounds
and experiences, is very much appreciated.

Examples of mentioned advantages gained from the infrastructure sharing projects are:
- The process of brainstorming towards a common objective.
- Working out and agree on procedures for implementing work plans.
- Inclusion of participants from different countries in the experiments.

- Use of different research infrastructures in a structured way to address reliability and
validity issues.

- The occasion for undertaking not originally planned co-operation e.g. in the form of “other”
researchers joining specific project activities and student exchange (internship).

- The value and usefulness for the PhDs development of competence and skills.
- Contribution to mobility of researcher.

Even if the main picture of undertaken collaboration and infrastructure sharing is positive some
problems and hindrances have appeared. However, the reported problems are very few and seem
to be mainly of practical and technical character. Incomplete compatibility between driving
simulators used in parallel in one of the projects and difficulties with operating another simulator
are examples of technical problems. Also, in a couple of cases “full freedom” to elaborate the set-
up of the experiments have not been allowed due to already fixed prerequisites, e.g. constraints of
the simulator used in one project made it difficult to customise the scenario to match the driving
performance measure. In a couple of projects the time constraint from a very tight schedule for
carrying out the experiment has been experienced as a problem. Different native languages have
caused some problems requiring translation resources in one project. The costs for simulator hire
has been regarded a problem in another case. Some difficulties in the co-ordination of people and
equipment and organising the work have been noted.

However, for seven projects no problems seem to have appeared in the collaboration and
infrastructure sharing as the question about explicit cons has been answered by “none”.

A variety of means have been used to implement the necessary collaboration in the projects.
Different ways of working together have been used during different phases of the projects.
Examples are:

- Frequent and intense communication via email and internet tools.

- Short visits, e.g. for getting to know each other and familiarise with methods and tools to be
used, and for discussions concerning data analysis and interpretation of results.

- Longer stays abroad, e.g. for close co-operation during experiment set-up and pre-testing,
and for taking part in the actual carrying out of the experiments.

- Common analysis of data collected in parallel by different project partners using their own
infrastructure.

- Joint writing of papers for conferences and publication.
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The collaboration and sharing of research infrastructure supported by HUMANIST grants have
enabled the carrying out of projects otherwise impossible to carry out.

According to the status reports per end February 2007 the infrastructure sharing projects have
implied fruitful collaborations and been performed with spirit and a willingness to co-operate. The
hosting institutes in possession of shared infrastructure have provided good support and openly
communicated their competence and experience from using the infrastructure. Thus, a basis for
future collaboration seems to have been established, contributing to the development of the
Network.

4.3 Coming activities

A Task Force 2 workshop is planned for the HUMANIST meeting in Athens December 2007. There
the results of the infrastructure sharing joint projects will be presented and discussed, and the
achievements and experiences of this integrated activity concluded.

Based on the limited financial space remaining in Task Force 2 for the 4™ JPA it is unrealistic to
believe that any more infrastructure sharing projects will be starting up.
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5. CONCLUSIONS

Eleven infrastructure sharing projects have been awarded grants by an internal call for applications
process agreed and introduced within HUMANIST.

In all, the infrastructure sharing programme contains thirteen joint projects.

All the projects are making progress and are expected to be finished within the life-time of
HUMANIST. Two projects have already been finished.

The experiences of collaborating and sharing infrastructure are generally very positive. Especially
the opportunity to exchange knowledge and experiences and thereby learn from each other
through close co-operation and participation in international multi-disciplinary teams is seen as a
substantial benefit.

Very few problems have occurred in relation to the collaboration activities. Those reported are
mainly of practical and technical character.

Different ways of implementing the necessary collaboration have been used during different
phases of the projects.

The collaboration and sharing of research infrastructure supported by HUMANIST grants have
enabled the carrying out of projects otherwise impossible to carry out.

The collaboration and infrastructure sharing have been experienced as fruitful and efficient, and
performed with spirit and a willingness to co-operate.

The hosting institutes in possession of the shared infrastructures have provided good support and
openly communicated their competence and experience from using the infrastructure.

The infrastructure sharing projects have been conducted with a broad participation of partners, and
a basis for future collaboration seems to have been established, contributing to the development of
the Network.
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APPENDIX A:  CUT/VTI joint project

The impact of level of automation of the lateral co  ntrol task on drivers’ trust,
reliance and situation awareness

Status report 28 February 2007 by A Mogilka

Part A: Scientific
1. Background

One critical aspect of Advanced Driver Assistance Systems (ADAS) is that they are less than 100
% reliable due to technical limitations in some driving situations. Thus, the driver has to monitor the
assistance systems for potential failures. Research in other areas like aviation has shown however,
that human operators have problems to identify situations in which they have to take over control
over an automated system and to intervene appropriately. It is assumed that these problems are
related to the level of automation, i.e. the more the human operator is taken “out-of-the-loop” from
the controlled processes. Several underlying factors are hypothesized to cause this out-of-the-loop
performance, such as excessive trust and reliance on the automated system or problems of
vigilance and impaired mental representation of a situation (Situation Awareness). The aim of this
research is to investigate the effects of the level of driving assistance on some of these
hypothesized underlying factors.

2. Methodology

The VTI high-fidelity driving simulator Il in Linkdping, Sweden, was used in this study. The
participants were randomly assigned to three experimental conditions representing three levels of
assistance in lane keeping: (1) Driving with a Heading Control system (HC condition)
corresponding to the highest level of lane keeping assistance, (2) driving with a Lane Departure
Warning system (LDW condition) corresponding to a low level of lane keeping assistance, and (3)
driving manually (MD condition) without any assistance in lane keeping (control condition). Thus,
levels of lane keeping assistance were varied between-subjects. The LDW system warned the
driver via a vibration in the steering wheel when he or she unintentionally crossed the lane
markings. The HC system guided the drivers within the lane by applying counter forces on the
steering wheel as soon as they were approaching the left or right lane marking.

Concurrently to driving drivers performed a visually demanding secondary task: The arrows task
developed in the European HASTE project. The visual distraction caused by this task should
provoke lateral path deviations and thus enable drivers to experience the actions of the lateral
support system and to develop trust in the system.

Drivers’ attention allocation strategies to the primary driving task and the visual-manual secondary
task are used as an indicator of drivers’ reliance on the LDW and HC system (compared to manual
driving). Drivers with HC are expected to show longer eyes-off-the road times and/or higher
frequency of glances away from the road and a better secondary task performance (reaction time
and number of responded displays) than drivers with LDW or without assistance.
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Drivers performed two experimental drives. During the first drive no critical driving situations
occurred. During the first drive participants should build up a stable level of trust in the system and
adapt their time-sharing strategies according to their level of trust. During the second drive drivers
encountered eight critical situations in which they had to react accordingly in order to not
compromise traffic safety or violate the traffic rules. The situations referred to either lateral or
longitudinal control. The LDW and the HC system were 100% reliable during the whole study (no
system failures occurred). However, the critical situations referring to lateral control laid outside the
systems’ functional scope and thus, drivers had to override the systems. Drivers’ behavioural
responses in these critical situations are used as performance-based measures of Situation
Awareness (SA).

Additionally to these performance measures various subjective measures were collected by the
help of questionnaires: Drivers’ attitude towards ADAS, drivers’ mental workload, their attention
allocation strategies, their perception of system performance and their trust in the system, their
evaluation of the interaction with the system and their opinions about how the system may
influence their safety and driving behaviour.

Of special interest are the potential changes in drivers’ trust, reliance and SA as a function of their
experience of critical situations (especially those in which they have to take over control over the
system).

3. Results and achievements

Currently, the following data is analysed:

- Drivers behaviour in critical driving situations (starting point of their reactions as response
to the situations — changes in lateral and/or longitudinal control — e.g. when do drivers begin
to draw aside or release the accelerator pedal)

- Drivers eye movements during performance of the secondary task (frequency and duration
of glances to the road and to the Arrows task display, start of glances to the display after
presentation of a new Arrows display signalled by a sound)

- Drivers’ secondary task performance (number of answered display in one Arrows task
sequence, Arrows task performance times, correct/false/missing responses etc.)

- Questionnaire data

Due to the large amount of data and some difficulties with data analyses no preliminary results can
be reported for the moment.

Part B: Collaboration

1. Experiences of collaborating and sharing infrast ructure

I made exclusively positive experiences during my collaboration with VTl and my research stay in
Sweden. | got overwhelming support from the VTI staff, especially from Lena Nilsson not only
regarding organisational issues (timely realisation of the study, personnel resources, e.g.
experimental leaders) and practical arrangements (e.g. finding a student's room) but also
concerning research questions, experimental design, implementation of simulator environment and
scenarios, design of driver support systems and secondary task etc. The exchange and
discussions were very productive. The good teamwork of all persons involved as well as their
willingness to invest a lot of their time in the preparation of the study made the project come out as
a success in a relatively short time period.
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1. Explicit pros

- The research would not have been realisable without infrastructure sharing (i.e. possibility
to use the VTI high-fidelity simulator). The research questions could not have been
answered with the existent technical equipment at CUT.

- The study would never have been realisable without the financial and personnel resources
provided by a grant from HUMANIST Task Force 2.

- The study would not have been realisable without the collaboration of researchers with a
multidisciplinary scientific background (technicians, engineers, psychologists) working at
VTI.

- The research stay abroad and the opportunity to work in a team with researchers from
another research institute with a different scientific background was a valuable experience.

2. Explicit cons

None.

Part C: Management

1. Progress/status of the project

The simulator study was carried out in due time at VTI in June 2006. Data analysis is in progress.
2. Relation to time plan

The analysis of data was assumed to be completed faster. Some difficulties arose with the
synchronisation of the data, which means basically that data can be synchronised but more effort
is needed than was expected.

The quality of the eye movement data is fluctuating over persons and even within individual drivers
(over sessions). Consequently, the thresholds for parameters representing glances to the road or
to the secondary task display have to be defined manually for each single sequence of the
secondary task (about 50 sequences per driver).

Other problems arise from the specific pieces of data which were planned to be extracted and
analysed, e.g. the starting point of steering actions in obstacle avoidance manoeuvres. Due to the
concurrent performance of the visual demanding secondary task and the resulting lateral
deviations the starting point of overtaking/drawing aside and similar manoeuvres is extremely
difficult to detect. Therefore, alternative measures have to be found and analysis is going to take
more time than it was originally planned, but is hoped to be completed in autumn.

3. Coming actions and activities

March — October 2007: Pursue data analysis and parallel documentation of results
October — December 2007: Start of writing up final report (PhD thesis / journal articles)

4. Financial situation

The entire grant allocated to CUT was spent.
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Part D: Overall conclusions and any other issue

The CUT-VTI joint research project was completed successful and would not have been realisable
without funding.
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APPENDIX B: HIT/VTI/BIVV joint project

Driver training evaluation by shared infrastructure S

Status report 28 February 2007 by V Papakostopoulos & V Portouli

Part A: Scientific

1. Background

Within TF F of HUMANIST a new methodology for training all drivers on the use of ADAS/IVICS is
being developed, with emphasis on novice drivers. Work focuses on the use of ITS for this training,
with emphasis on multimedia training tools (MMTT) and driving simulator scenarios. A MMTT and
relevant simulator scenarios have been developed. No resources for evaluation of the developed
tools exist within TF F. Thus, with the current situation, the benefits of training users on the use of
ADAS/IVICS by the new tools will not be demonstrated nor proven. For this reason, a relevant test
is being proposed here, to be realised by shared infrastructure within TF 2 of HUMANIST.

Hypothesis
The assumption in TF F of HUMANIST is that the use of MMTT for training in ADAS/IVICS and the

user’s familiarisation with such systems in a driving simulator will improve the users’ knowledge on
ADAS/IVICS potential benefits and limitations, will create awareness to the general public on such
systems and will even enhance their usability, via the users’ feedback. It is supposed that drivers
usually do not read detailed manuals and hence, if such a structured curriculum does not exist,
they may misinterpret the ADAS/IVICS functionality and even result in adverse safety effects, i.e.
due to overconfidence to the system or due to risk homeostasis effects. These potential effects
have been analysed in detail by Nilsson et al in ADVISORS project Deliverable 3/8.1.

To evaluate this assumption, a relevant experiment is being undertaken under the framework of
HUMANIST TF 2. This requires sharing of software and hardware resources between at least three
partners. This experiment is commonly undertaken by three partners, CERTH/HIT, VTl and BIVV.

Objectives
The objective of the following study is to evaluate the effectiveness of three training/ learning

methods in improving drivers’ understanding about the functionalities and potential limitations of
Advanced Driver Assistance Systems (ADAS), In-vehicle Information Systems (IVICS) and Driving
Support Systems (DSS).

The three training methods that will be tested are training/learning by:
- reading a manual,
- using a specific developed multimedia training tool (MMTT),
- using the MMTT in addition to hand-on experience of each system.

Four support/information systems (ADAS/IVICS) have been chosen for consideration in this study:
- Adaptive Cruise Control (ACC)
- Lane Departure Warning (LDW)
- Navigation system & Route Guidance
- Anti-lock braking system (ABS)
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2. Methodology

Experimental design

The independent variable is, the training method used, with three levels (1: training by reading
manual, 2: training by using the multimedia training tool, 3: training by using the multimedia training
tool and providing in addition hand-on experience). A total of 30 participants (N=30) will be equally
distributed to each of the three levels.

Training method
Manual MMTT MMTT + practice
10 10 10

For each training method, all the above mentioned systems will be learned. Providing that, training
by reading a manual constitutes the existing standard training method, this condition will be
considered as reference (control condition) for the evaluation of the second condition. Comparison
between second and third condition will allow reviewing any effects caused by the use of the
driving simulator.

Participants
30 novice drivers (10 participants in each group, having had a driving licence for less than 3 years)

will be equally distributed in the three experimental conditions, in terms of gender. Participants
should have very low or no previous experience with any of the above ADAS/IVICS.

Apparatus
All the education information that will be provided to the participants will be the same, irrespectively

of the training used. However, depending on the learning/training method, different kind of
apparatus/equipment will be necessary.

In specific, in condition 1 (control condition), participants will be given a printed manual providing
all relative information in regard to the selected ADAS/IVICS.

The manual is in the form of text (Appendix 1), containing a detailed description of systems’
functionality, benefits and limitations in systems’ use depending on road/weather/traffic conditions,
as well as, some indicative HMIs providing information about the type of warnings/messages that
drivers might receive from the system and the type of actions that drivers are supposed to
undertake.

In condition 2, namely, learning by using the multimedia training tool, participants will be trained on
the selected ADAS/IVICS, not only through text information but also through videos and simulated
examples (e.g. sounds) projected on a PC screen.

In essence, the same information provided into the manual are also provided to the text of the
MMTT. In addition to these, there are videos and simulated examples.

In condition 3, namely, learning by using the multimedia training tool and providing hand-on
experience, participants will be given the additional opportunity to have a realistic experience on
how systems would work in practice, by driving a driving simulator. Moreover, in this condition they
will experience situations where system limitations appear.

Tests will be performed in a standard PC, using the HUMANIST MMTT, and in two different
versions of driving simulators, both developed by the manufacturer Foerst. The simulator versions
have been developed in the TRAINER and AGILE projects respectively; all three have the same
s/w platforms and comparable motion mechanisms.
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Figure 2: The semi-dynamic, cabin-

Figure 1: The semi-dynamic, seat based FOERST driving simulator of HIT

based FOERST driving simulator of
BIVV and VTI

Finally, for the evaluation of training methods’ effectiveness, a set of four questionnaires with
multiple choice questions (one set for each system) will be administrated to participants. (Appendix
2)

Procedure

Participants will be seated in a quiet room and will be administrated by the experimenter an entry
guestionnaire asking general questions about their characteristics (e.g. age, gender, driving
experience, previous experience with ADAS/IVICS/DSS).

After a brief description of the scope of the experiment, all participants will be given

sufficient time to become familiar with the information provided about the systems, either by
reading the manual or by using the multimedia training tool for each one of the systems. The
participants will be asked to read carefully the manual or to browse themselves all the pages of the
MMTT reading all the information included and activating all multimedia content. The experiment
leader should ask the participants when they feel confident that they have understood well the
manual or the MMTT. According to their answer, they will be either given more time for the study or
they will proceed further.

No assistance should be provided by the experimenter in regard to better understanding the
context of the information provided.

In the multimedia training + practice condition, apart from training by using the multimedia training
tool, participants will be also provided with a realistic experience on how systems would work in
practice by driving in the driving simulator (see driving simulator scenarios below).

Initially, there will be a warmup scenario, so that the participants are familiarised with the driving
simulator. As two environments are being used in the scenarios, highway and rural road, the
participants should drive for 5 minutes in each environment, using the free driving functionality of
the FOERST simulator.

There are four categories of scenarios, those related to ACC, LDW, ABS and the navigation
system. The experiment leader should give the following instructions to the participants:

Navigation scenarios: Drive following the traffic rules. Try to follow the navigation system
instructions so as to reach destination. Do not overtake.
ABS scenarios: Drive normally without overtaking.
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ACC scenarios: Drive in the right lane, without changing lane.
LDW scenarios: Driver in the right lane, imitate that you are drifting towards the road marker (lane
exit) without using indicators.

The order of performing the scenarios should be the one above, in order to avoid incidents of
simulator sickness.

For each category there are the following scenarios:
Navigation scenarios
Normal functionality
With roadwork
ABS scenarios
Vehicle braking in good weather with ABS
Vehicle braking in bad weather with ABS
ACC scenarios
Slow vehicle ahead
Sudden cut in
LDW scenarios
Good weather
Bad weather

As there will be no analysis of driving behaviour but only completion of questionnaires regarding
the participants’ understanding of the systems functionalities, there is no need for balancing the
order of scenarios presentation. First the subjects will experience the scenario showing the
standard functionality of the system and then they will experience the scenario showing the
limitation of the system.

Regarding Group 1 and 2, the questionnaires will be answered after learning each one of the
systems. Regarding Group 3, the questionnaires will be answered after learning each one of the
systems through the MMT and performing the relevant simulator scenarios for the specific system.

Driving simulator scenarios
In the multimedia training + practice condition, for each system the following scenarios will be
used:

For the ACC system participants are asked to drive in the driving simulator. The journey duration is
approximately 2min, and takes place in a highway environment. Participants’ task will be to drive
the vehicle at the right lane of the highway with the ACC system set at the desired speed of 80
km/h. When a slower moving vehicle ahead appears, the ACC system is automatically activated by
decelerating the ego vehicle in order to maintain a certain distance with the vehicle ahead. This
event demonstrates the typical behaviour of ACC system in case of car-following. Additionally,
another event takes place during the journey, a sudden entrance of another vehicle from the left in
front of the ego vehicle, where the ACC system is not activated, demonstrating the ACC limitations
in case of a sudden event.

For the LDW system, participants are also asked to drive in a highway environment (journey
duration, approximately 2min) and their task is to imitate the case of lane drifting without switching
the indicator. In this case, the LDW system is activated (providing a LED alarm and audio
warnings) demonstrating the typical behavior of LDW system in case of lane drifting. Additionally,
participants are asked to drive the same route under bad weather condition (heavy fog), where the
LDW system is not activated, demonstrating the LDW limitations in case of bad weather conditions
or other problems of road infrastructure.

For the ABS, participants are asked to drive in a rural road under good (dry) and bad weather
(snow) conditions. There is a sudden animal entrance in front of the ego vehicle. Participants’ task
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is to drive normally, trying to avoid any crash, in both conditions, demonstrating the ABS system
limitations in bad slippery road.

Finally, for the navigation system, an urban environment is used in the simulator. A navigation
system has been simulated, providing speech directions to the desired destination. The
participants’ task is to drive the simulator vehicle by following the navigation system instructions.
Alternatively, during the journey, some road works have been placed on the indicated route,
causing mis-information of drivers about this change, demonstrating the navigation systems’
limitations due to temporary changes.

All parameters are pre-set and there is no configuration to be done by the participants before each
ride.

Measures
The measures to be analysed are the correct answers of the participants to the questionnaires
after the end of each batch of scenarios per system.

By comparing the percentage of correct answers among groups 1 and 2, the learning due to the
use of a manual or the MMTT can be compared.

By comparing the correct answers among groups 2 and 3, the effects of the driving simulator use
can be analysed. For this, the questions that are of most relevance are: 1 and 6 for ACC, 2 and 4
for LDW, 3 and 5 for navigation system, 1 and 2 for ABS.

The questionnaires answers from all three sites will be commonly analysed by CERTH. For this, a
template has been prepared in Excel for the answers registration.

3. Results and achievements
No results are yet available.

By comparing groups 1 and 2, one can identify differences between a simple manual and the
MMTT. By comparing the second and third group, one can identify the effect of a simulator
compared to the use of an MMTT only. The simulator can not be used as stand-alone training
method, as its aim is only to emphasise the limitations of each system and not to demonstrate all of
its functionalities thus fully substituting the MMTT.

The outcome of this process will be the evaluation of the effectiveness of the three training
methods in terms of improving participants’ comprehensibility of the information provided (by
means of multiple choice questionnaires).

The MMTT tool has been developed and debugged. The content has been reviewed and is
finalised. The simulator scenarios have been designed and developed in the language adequate
for the three driving simulators. They are being installed in the three sites and pre-tests are
currently taking place.

Part B: Collaboration

1. Experiences of collaboration and sharing infrast ructure

The general collaboration was excellent. There was a very good exchange of ideas and knowledge
among the three partners during the planning of the common experiment, which has assisted in the
development of a robust and concise plan with clear objectives, methodology and expected results.
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The implementation of the scenarios software was also performed in co-operation, there were
some indications for the improvements of the scenarios, based on previous experiences of the
partners. The actual experiment conduct will take place without any problem.

2. Explicit pros

This collaboration involved similar equipment in three different sites. Thus, the main advantages
are:
- Knowledge exchange among partners with varying experience from three different national
environments.
- Recruitment of participants from three different countries, thus creating a sample
representing different cultural backgrounds.
- Common planning of experiment for consistency among different environments.
- Common methodology for analysis of results, for comparability.

3. Explicit cons
The only issue that has arisen in the present case was the lack of total compatibility among the

software of the driving simulators used. This has created a delay in the installation of the scenarios
developed by CERTH/HIT in the two simulators of VTI and BIVV.

Part C: Management

1. Progress/status of the project

The common experiment of CERTH, VTI and BIVV is ongoing.
2. Relation to time plan

The experiment is slightly delayed. It was planned that the multimedia tool and the simulator
scenarios would be finalised by December 2006, so that the experiment could be conducted in
January 2007. However, there was a delay in the finalisation of the multimedia tool, which became
available in January 2007. Moreover, some incompatibility issues among the different simulators in
the three sites, have added to the delay.

At this moment, the final plan for the experiment is agreed. The tools (manuals, multimedia tool,
simulators) and the questionnaires to be used are ready.

3. Coming actions and activities

The experiment in the three sites will be conducted within the first two weeks of March. The
analysis of results will be conducted by the end of March.

4, Financial situation
Budget Spent To be transferred to
M1-12 of 3" JPA final JPA
Personnel 10,500.00 2,340.00 7,682.50
Overheads 13,545.00 2,340.00 7,682.50
Travel 3,000.00 3,500.00 3,500.00
Total 27,045.00 8,180.00 18,865.00
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Part D: Overall conclusions and any other issue

The conduct of a common experiment among three different countries presents some difficulties, in
the sense that one has to coordinate people and equipment with varying background,
functionalities and characteristics. However, the advantages one gains from such an experiment
are multiple, because this cooperation facilitates the creation of a critical mass of people and
facilities for knowledge exchange and generation of data adequate for cross-country comparisons.
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APPENDIX C: CUT/BASH/TNO joint project

Driver's situation awareness and working memory

Status report 1 March 2007 by M Baumann

Part A: Scientific
1. Background

The aim of this experiment is to examine whether the effect of cognitively loading tasks on driving
behaviour can be partly attributed to an interference between the loading task and situation
awareness processes. According to Endsley (1995) situation awareness serves three functions:
the perception of elements of a situation, the comprehension of these elements and their relation to
the situation as a whole, and the projection of the future development of the situation. Especially
the comprehension and the projection function draw on working memory resources. To accomplish
these functions perceived information has to be associated with information stored in long-term
memory to construct a knowledge network that represents the meaning of the current situation, the
situation model. We will use this term synonymously to situation awareness. For this construction
process knowledge has to be retrieved from long-term memory in order to be available for the
associative processes. Baumann und Krems (in press) assume that the projection function is
integrated within this comprehension process as in most cases a given situation is not only
connected to knowledge that determines its meaning but also to expectations about its future
development. These expectations are retrieved also and become part of the situation model. In
non-routine situations additional attention-demanding processes are necessary to make
predictions about the further development of the situation. In this case information has to be kept in
working memory and to be available for these processes.

Imposing cognitive load on the driver withdraws resources necessary for the comprehension of the
current situation and the projection of future development of the situation. The looked-but-did-not-
see phenomenon is an example of the interference of cognitive load with situation awareness. In
this case the cognitive load by an additional task leads to an incomplete comprehension of one or
more elements. This then might lead to an inappropriate action selection of the driver.

According to Baddeley (1986; 2000) working memory is not a single structure but consists of
different parts: a phonological buffer with an articulator loop, a visual-spatial buffer, and the central
executive. According to recent studies (Baddeley, 1996) the central executive serves different
functions that seem to be highly relevant for the comprehension and projection processes of
situation awareness as described above. One of these central executive functions is the retrieval of
information from memory, a process essential in the comprehension process of situation
awareness. Another is the maintenance of information in a non-modality specific buffer, the
episodic buffer, and the control of working memory contents. We assume that the effect of
cognitive loading tasks on driving is at least in part due to the interference of these tasks with these
central executive processes. The specific aim of this experiment is to test whether specific kinds of
cognitive load that are designed to interfere with specific central executive processes impair
especially with the projection function of situation awareness.

The participants in this experiment drive a certain scenario while performing either a monitoring
task or a memory updating task. In the detection task participants have to indicate the detection of
an auditory signal as fast as possible by pressing a button (finger switch attached to the index
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finger). The signal will be presented with a random inter-stimulus interval. This monitoring task
should also tap a central executive function (Vandierendonck, 1998), but one that should not be
strongly involved in the construction process of situation awareness. The memory updating task is
a running memory task. Participants are presented with a constant stream of digits. After some
variable amount of time they are asked to recall the last four digits that were presented. As the
participants do not know when they are asked to recall the digits they have to constantly update
the set of figures they keep in mind. That is, each time a new figure is presented it has to be
maintained in working memory whereas the “oldest” digit has to be removed from working memory.
This task should clearly interfere with the maintenance of a proper situation model and its updating
when new information is perceived. We assume therefore that this updating of working memory is
highly interfering with the comprehension and the projection function of situation awareness.

The situations the participants will encounter during driving through one scenario will be situations
where: i) he/she is given some information to predict a forthcoming event, ii) he/she is presented
with situation that cannot be predicted. The situations with and without prediction (i and ii) are
designed to be exactly equivalent besides the information that makes prediction possible, for
example a warning sign before a construction site being present or not. Therefore we should be
able to compare the reaction to the construction site when the participant was warned with his
reaction when he was not warned. We assume that there should be a clear difference between
these situations when the participant performs no secondary task. This difference should be
reduced for participants when they perform a secondary task, especially when they perform the
updating task.

2. Methodology

Participants
The participants of this study have at least 5000 km driving experience. The age ranges from ?? to

??. Only participants without glasses were allowed in this study to ensure high eye tracking
performance of the eye tracking device (I-Scan, head-mounted) we used in the experiment.

Equipment
The TNO motion based driving simulator and the TNO eye tracking device (I-Scan, head-mounted)

was used for this experiment.

Environment / Driving Scenatrio

The basic driving scenario is a rural road. During the drive the participants encounter different
obstacles on their lane. To avoid a collision they have to brake in front of these obstacles. In half of
these cases the participants receive a warning signal that allows them to predict the obstacle on
their lane. In the other half of the trials the participants receive no warning. 16 participants drive the
track without additional task, 16 participants drive it while performing a monitoring task, 16 while
performing a running memory task.

Performance indicators

In order to assess the effect of the additional tasks on driver's situation awareness the driving
behaviour in reaction to the obstacle will be measured, e.g. reaction time of the braking reaction,
maximum deceleration. Additionally the performance in the additional running memory and the
monitoring task will be analysed. Also, the glance behaviour of the participants immediately before
the occurrence of the warning and the obstacle will be analysed. In addition to these behavioural
measures we will also use a driver simulator sickness questionnaire to assess simulator sickness.
This questionnaire will be administered before and after the ride. Before the ride participants also
have to perform a working memory span task, the counting span task. After the ride participants
have to complete a situation awareness questionnaire and the RSME (Rating Scale Mental Effort).

Reference: 2VTI -080208-T1-A(2) Page 42
Issuing date: 8 February 2008




HUMANIST Deliverable2.5: Report on success of efforts to increase sharing within NoE
by analysing the results of the first and the second annual programme
Version A(2)

Part B: Collaboration

1. Experiences of collaborating and sharing infrast ructure

The initial outline of the project was made via email exchange. After this was achieved the
concrete experiment was designed and tested within a few weeks. In these weeks the responsible
researchers from BASt and CUT visited TNO. During this phase TNO provided the opportunity for
close cooperation between the staff from TNO and the visiting researchers from BASt and CUT.
This close cooperation enabled to finalize the driving simulation and run pre-tests. Additionally
TNO provided a database of people familiar with experiments in the driving simulator to recruit the
participants for this experiment. The experiment itself was run by staff from TNO to avoid language
problems between the experimenter and the participants.

2. Explicit pros

The funding of the Humanist NoE for this joint research project of BASt, CUT, and TNO provided
the opportunity to conduct this experiment using a high-fidelity driving simulator and an eye
tracking device that neither BASt nor CUT possess. Without this support from the NoE this
research project would not have been possible. Additional the close cooperation between
researchers from the three institutions was a great opportunity to exchange knowledge and
experience and to learn from each other about how the specialities of driving simulation studies,
about the concept of situation awareness, working memory and driver distraction.

3. Explicit cons

None.

Part C: Management

1. Progress/status of the project

The project is still ongoing. At February, 26™ 30 from planned 48 participants finished the
experiment.

2. Relation to time plan

The project was planned for the 18 month period of the 3. JPA. According to this work plan the
project is in time. The work plan consists of four major steps:
- Preparation of driving simulator study
- definition of driving scenario
- definition of secondary tasks
- definition of situation awareness measures
- definition of situation awareness rating scale
- definition of experimental procedure
- programming of driving simulation
- testing of simulation
- Performing driving simulator study at driving simulator at TNO
- Preparation of data for statistical analysis
- Analysis, synthesis, and dissemination of experimental results
Step 1 is completed. The simulator study is currently performed and will be finished mid of March.
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3. Coming actions and activities

Mid of March: Finishing driving simulator study.
March — June: Data analysis and dissemination of results.

4. Financial status

CUT: 8900 € of the grant are already spent, means 2600 € are still left for the last part of the
project.

BASt: 2500 € of EC grant were planned for months 13-18 of the 3rd JPA and are needed to finish
the project; amount of money already spent was currently not available.
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APPENDIX D: ICCS/INRETS joint project

DRACAR (DRiving AssistanCe Acceptance in relationt o Risk awareness)
Status report 28 February 2007 by S Joshi & T Belle t
Updated on 16 ™ July 2007 by S Joshi

Part A: SCIENTIFIC

1. Background

Risk Awareness and Acceptance of Assistance: A Behavioural Analysis

This research focuses on two aspects of Driver Behaviour, namely, risk perception and its
subsequent influence on driver attitudes towards control taking (automation) on the part of the
vehicle. We investigate this co-relation through experimental research and tease out the influence,
if any, of driver attitudes towards risk-taking and safety, on their decision making during conditions
of criticality.

The uniqueness of this research is two-fold: its aim to investigate driver acceptance of automation
functions and its methodology. With regard to the latter, the tools will range from simulator and in-
car experiments to qualitative in-depth interviews, questionnaires and innovative graphical as well
as video tools.

In order to analyse this rich data that we propose to collate, we will use the analytical tool of
Activity Theory, which enables us to critically examine the relationships and tool-mediation that
emerge within any given augmented environment and the subject group immersed within. Thus we
study the activity oriented towards the overall objective of safer driving and transport, by focusing
on the tools (both technological and conceptual) that mediate between our subject group of drivers
and our augmented driving environment.

Research Questions

1. To what extent does a driver’s risk perception influence his/her decision-making skills in a range
of driving environments (pre-critical to critical)? Within this we look at:

a. Perceived risk/ risk awareness (what is the personal understanding of risk?)

b. Driver Attitudes towards risk taking in general (connected to self-assessment of driving abilities),

2. To what extent is there a correlation between risk perception and acceptance of assistance?
Within this we look at:

a. (Perceived) Need for help/ assistance — linked with acceptance of automation functions

b. Element of 'control’ - both in the context of IVIS and ADAS functions

c. Perception of assistance/ aide - is it helping?

3. Given a certain level of criticality of driving sutuation, how far is the driver accepting of delgating
control of decision making to the automated functions in the simulated ‘intelligent vehicle’?
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2. Methodology

1. Before and after experiment, questionnaire/ interview

2. Simulator experiments

3. Video sequences, to draw richer responses on risk-taking, as seen through the eyes of
another

4, Variables (IMS, primary function); Scenarios; and Environments (motor way, urban, rural
etc.)

5. Sample group (diversity measured across gender, age, driving experience, license history)

6. Analytical tool - Activity Theory

Structure of Experiment:

1. Orientation — Driver acquainted with the simulator car, as well as the routes + given instructions
on the experimental design;

2. Pre Ciritical Scenarios — Urban and Motorway Environments

3. Critical scenarios with Assistance (both IVIS and ADAS) — Urban and Motorway environment

4. Collision scenario — single scenario to gauge acceptance levels in highly critical environments.

Scenarios

- Sudden Braking Scenario: option to brake hard or swerve/avoid by lane-changing - multiple
variations on this scenario, based on other cars around our driver, timing of detection etc.

- Blind spot scenario - within the context of urban lane intersections and lane changing in
motorways;

- Pedestrian and Motorcyclist conspicuity in the Urban environment

- Automated light and sound warnings as well as vehicle control taking (breaking + steering
control)

Part B: COLLABORATION

1. Experiences of collaborating and sharing infrast ructure

So far it has been a very fruitful and rich collaboration between ICCS and INRETS (LESCOT) —
where not only infrastructure in terms of equipment (simulators, test-cars) will be shared, but also
know-how and expertise (between colleagues).

2. Explicit pros

Same as above, i.e. knowledge (expertise) sharing, as well as infrastructure sharing.

3. Explicit cons

Language (though this has been fixed with translation resources readily available).
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Part C: MANAGEMENT

1. Progress/status of the project

Project started 1% April 2006. It is proceeding according to schedule and is anticipated to finish on
its due date.

2. Relation to time plan

Literature Review and Methodological tool-definition completed.

Experiments will begin 1% April 2007 and continue till 15th July 2007.

Data analysis & follow-up tests (if required): 15th' July to 31% December 2007.
Dissemination of results: 1% Sept 2007 to 30" March 2008

3. Coming actions and activities

1% April 2007 — Experimentation begins at the LESCOT facility in Lyon, France (BRON), for the
more detailed schedule see above or in appendix to follow.

September 2007 — Presentation of initial findings at the HUMANIST Cognitive Models Conference
in Vienna.

4. Financial situation.

Part D: OVERALL CONCLUSIONS AND ANY OTHER ISSUES

The project deals with the highly relevant research of linking socio-psychological attitudes towards
risk and safety with accident avoidance or collision mitigation systems. A continuation (extension)
of the research is proposed and we are currently involved in a FP7 proposal to develop this further.
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APPENDIX E:  NTUA/TRL joint project

Incorporation of parameters related to the use of | TS into traffic simulation models

Status report 2 March 2007 by | Spyropoulou

Part A: SCIENTIFIC

1. Background

The objective of this post-doc study is to incorporate parameters related to the use of intelligent
transport systems (ITS) into traffic simulation models. Traffic simulation models serve as a valuable
tool to estimate the consequences of the implementation of specific traffic strategies. However,
traffic simulation models are not a new development in the field of transport and pre-date the
introduction of ITS. For this reason most models nowadays fail to represent and estimate the
implementation of such new technologies as ITS. Effort has been made and the features of specific
intelligent transport systems have been implemented in some models. The majority of systems
featured in traffic simulation models are advanced traveller information systems such as VMS or
IVIS.

This research aims to extend the capability of existing models by incorporating model parameters
related to ITS mainly in relation to driving behaviour. The first step of this research is identifying
appropriate intelligent transport systems to investigate and a model in which system use will be
implemented. From the wide range of available ITS, a few of them can be investigated under the
time-constraints of this study. A major feature of ITS is the user, hence a crucial requirement in
selecting the model is that it can represent users as entities, and therefore the model should be
microscopic. The model which is selected is an agent-based model in which drivers are
autonomous entities, which will allow for detailed representation of the system use on the driver
and hence more efficient representation of driving behaviour.

2. Methodology

In order to incorporate the driver behaviour hence the impact of the use of ITS on the driver into
the model, this impact should be identified in full detail. The identification of this impact can only be
investigated through experiments involving either driver simulators or instrumented vehicles. TRL
owns a driver simulator which has the capability of simulating use of the specific intelligent
transport systems that will be investigated. Furthermore, the simulation model that will be used can
be linked with the driver simulator, providing an efficient interface for the experiment. Another tool
that will be used parallel to the driver simulator experiments is questionnaires. In addition to the
research and activities related to the questionnaire studies and simulator experiment, work will take
place in relation to programming the appropriate modules into the simulation model. Hence, there
are three basic elements around which activities will evolve, and these are: modelling/programming
the simulation model, driver simulator experiments and questionnaire surveys.

3. Results and achievements

What has been completed is the design and conduction of the simulator experiment and the
guestionnaire study. Data has been collated and provided by TRL to NTUA. Some initial problems
with the data have been discussed in a short visit to TRL and the next step is to start processing
the data.
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Part B: COLLABORATION

1. Experiences of collaborating and sharing infrast ructure

The collaboration with TRL has been excellent and beneficial for both parties. The work has been
performed together in several aspects including theoretical background, design of the simulator
experiment and the questionnaire and conduction of these studies.

2. Explicit pros

The most obvious advantage of this collaboration is the use of the driver simulator at TRL. The
final design and conduction of the studies was a result of several discussions with TRL staff.
Hence, the input and brainstorming towards a common objective by several researchers with
different backgrounds and experiences into the design and conduction of the studies (and the
future preparation of scientific papers) was another great advantage of this collaboration. Last the
formation of a base from which further collaboration can be achieved comprises an implicit benefit
of the collaboration.

3. Explicit cons

None identified.

Part C: MANAGEMENT

1. Progress/status of the project

The simulator experiment has been completed. What remains to be done is analysis of the data —
both the questionnaire and the simulator experiment data.

2. Relation to time plan
The following actions took place for the completion of the project:

- Preliminary design of experiment (NTUA) and continuous collaboration via email (NTUA-
TRL) towards the design of the experiment (July)

- Visit at TRL early August to finalise the design of the experiment — Discussions/Meetings
with the related TRL staff, experimental simulator drives and setting of the approximate trial
dates

- Continuous collaboration via email towards the final design of the experiment (August-
September)

- Simulator programming (TRL staff) of the experiment (August-September)

The simulator experiment was completed in early October. The data have been collated (TRL) and
provided NTUA. Following that a visit to TRL has also taken place to discuss data analysis issues.

3. Coming actions and activities

Further actions and activities include:
- Reporting on the activities
- Analysis of the data
- One or two visits to TRL, to discuss data issues, modelling issues and the results of the
data analysis
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- Collaboration on writing joint papers for journal and/or conference submission on the results
of this study

4. Financial situation

The amount that has been spent by NTUA in the 3" year is 5.000 euros.
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APPENDIX F:  CDV/TRL joint project

Driver distraction due to different in-vehicle task S

Status report 5 March 2007 by | Macku

Part A: SCIENTIFIC

1. Background

As the use of in-vehicle technologies becomes more popular especially in the case of professional
lorry drivers, there is concern about the potential increase of driver distraction arising from the
usage of telematics in-vehicle technologies. A significant amount of distraction associated with
their use may arise both from the manual manipulation of these devices and from cognitive
workload related to their usage. There are also concerns related to different drivers’ common
activities during driving, which are considered as common, but they can also lead to distraction and
potential negative consequences on the road safety.

The goal of the study was to examine the effects of drivers” distraction due to in-vehicle tasks. The
following tasks were explored: unwrapping sweets, reading the text message on the mobile phone,
entering destination on the navigation system, and adjusting the heating controls.

2. Methodology

The experiment took place at TRL.

Sixteen participants took part in this study. Participants were recruited via TRL database and the
majority of them were paid 50 GBP for their participation in the study. The participants of the
experiment were asked to drive in both simple and complex road environments. Overall measures
of driving performance were collected, together with reaction time measures and subjective
measures of the drivers’ perceived workload.

Equipment
Participants drove a TruckSim owned and maintained by Transport Research Laboratory. The

TruckSim was equipped with a TomTom navigation system and Nokia mobile phone. The
TruckSim is capable to record a number of driving performance parameters including speed, gear
changes, lateral and longitudinal acceleration, steering wheel angle, brake activation, lane position
etc.

Procedure

Participants were introduced to the TruckSim and shown the relevant function of the tool. After the
brief description of the procedures and what to expect, the informed consent form, sickness
guestionnaire and pre-test questionnaire were completed. Then they took part in a familiarization
trial for approximately 10 minutes to familiarize them with the simulator and the tasks. Drivers had
to perform all tasks to make the researchers sure they are confident with them. Afterwards they
undertook two experimental drives, after each one they had to fill in the NASA-TLX questionnaire.
After the both drives, they had to fill in post-drive questionnaire, which explored their subjective
feelings on the different experimental tasks. These questionnaires also included driving history,
name, age and attitudes towards different tasks drivers had to perform.
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3. Results and achievements

From the reaction times analysis it can be concluded that the most distractive activity was
unwrapping a sweet, then entering the destination with the help of navigation system, reading a
text message on the mobile phone, and finally heating adjustment. Mental workload of drivers as
shown through NASA-TLX was higher in the complex than in the simple environment. The
significant differences in mental workload and reaction times in the complex environment have
been found; the longer reaction time indicated increased mental workload of the driver. Subjective
evaluation of drivers of tasks immediately after the study was related to their perceived mental
workload. The first table below shows reaction times in different environments related to different
activities. The second one shows how was the subjective evaluation of drivers” performances in
different environments emerged from the questionnaires filled in after both drivers.
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4. Discussion

There was no distinct difference between reaction times (RT) when driving in complex and simple
environments, respectively. Also when drivers were performing the in-vehicle tasks there was no
difference between the average reaction times in complex and simple environments (average RT
in simple environment was 1.2815 s, average RT in complex environment was 1,214 s). The
lowest average reaction time was recorded in the simple environment without performing the tasks.
Reaction times were lowest during adjusting the heating in the simple environment (0.985).

Reaction time was highest when drivers had to perform sweets unwrapping in the simple
environment (1.463) and also doing the same thing in the complex environment (1.317), and
entering a destination on TomTom in the complex environment (1,336). Average reaction time was
longer in the simple environment without tasks than in the complex environment without the task.
Mental workload of drivers as shown through NASA-TLX was higher in the complex (63.04) than in
the simple environment (59.27). There was a correlation between mental workload and the
reaction time in the complex environment. The longer the reaction time was the higher was the
mental workload of the driver. Subjective evaluation of drivers of tasks immediately after the study
was related to their perceived mental workload. From the reaction times analysis it can be
concluded that the most distractive was unwrapping the sweet, then entering the destination in the
TomTom, reading a text message on the mobile phone, and finally heating adjustment.

Part B: COLLABORATION

1. Experiences of collaborating and sharing infrast ructure

From my point of view (lva Macku), the whole experience of collaborating with TRL was very useful
and contributing to my knowledge and skills regarding the TruckSim, which, on the other hand,
brought some problems, as there were some technical difficulties with its operating. TRL has been
very helpful in many regards — recruiting of participants, help with solving the technical problems,
and of course a support in study design and general scientific issues.

2. Explicit pros

Clearly the greatest added value is to learn to carry out a simulator experiment, which was for the
first time in my career. Also the experience of working in the environment of the foreign country
was a precious value. Other plus of TRL and CDV collaboration is possible joint publication and the
fact that both institutes had a Memorandum of Understanding and this project was a concrete
demonstration of collaboration. CDV (lva Macku and Karel Schmeidler) also had presentations at a
lunchtime seminar at TRL.

3. Explicit cons

Technical difficulties with TruckSim operating.
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Part C: MANAGEMENT

1. Progress/status of the project

The project is almost completed. Currently the final analysis of speed and lane position is under
way.

2. Relation to time plan
According to plan.
3. Coming actions and activities

Finishing the speed and lane position data analysis, completing the final paper.

4, Financial situation

CDV:s budget was 5500 Euro as an EC grant, there was no contribution in kind. There were three
visits of TRL of lva Macku: May 2006 (3 days), August 2006 (14 days) and January 2007 (2 days).
Travel expenses amount to 2500 Euro. Personal costs amount to 1100 Euro. The remaining
budget is therefore 1900 Euro.

TRL has spent the total budget and the work is now complete. A breakdown of costs can be seen:

Other costs 10750
Consumables 0.00
Personnel & overhead 25860
Total 36610
CIK 4565
Grant 32045
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APPENDIX G: BAST/CUT/TRL joint project

Occlusion method based evaluations of nomadic devic es

Status report 28 February by M Baumann

Part A: Scientific
1. Background

In recent years the proliferation of so called nomadic devices has increased dramatically. Nomadic
devices are defined as technologies for information and/or communication that can be used by the
driver outside the vehicle but also inside while driving. They are not supplied or mounted by the
vehicle manufacturer (eSafety WG HMI Final Report, 2005). Such devices include mobile
telephones, personal digital assistants, mobile navigation systems, and so on. Whereas not
specifically designed for being used in the vehicle, more and more of these devices provide
functions to assist the driver while driving, such as traffic information or navigation instructions.

The “European Statement of Principles on HMI” (ESoP) defines principles of HMI design for in-
vehicle information and communication systems, including nomadic devices. The ESoP also
mentions procedures with which to verify whether a given information system complies with these
principles. If the ESoP is applied on nomadic devices these verification procedures should
presumably also work for such devices. Nevertheless, there is currently no systematic research on
this issue. The joint research project between BASt, CUT, and TRL focuses on the occlusion
method as an example of such a verification procedure that evaluates the visual demand
associated with the operation of such systems. As a first step in this project the different nomadic
devices available on the market will be classified to identify critical functions of these devices in
terms of driver distraction. A second step in the project is the performance of GOMS (Goals,
Operators, Methods, and Selection rules) analyses of the critical functions. After this an occlusion
test of different nomadic device functions will be performed. The results of this test will be
compared to the GOMS analyses. Taking into account the great variability in the age of nomadic
device users it is especially important to consider age effects on the evaluation of such systems
when the occlusion method is used to evaluate these devices. Therefore, age effects on occlusion
method based evaluations of devices are one major focus when the evaluations are compared to
GOMS analyses. TRL conducted a study where participants of six different age groups performed
an occlusion test to examine how the occlusion based evaluations of four tasks are influenced by
the age of the participants. The results of this study will be the basis for the replication study that
will be performed at BASt. In this study at BASt a detailed occlusion protocol will be used that was
developed at TRL. Therefore, the replication experiment conducted at BASt serves three major
goals: 1) testing the stability of the age effect results found at TRL, 2) testing whether TRL's
occlusion protocol is complete or still possesses some gaps that need to be filled by the intuition of
the person conducting an occlusion test which definitely reduces the reliability and the validity of
the method, 3) comparing the results at TRL and BASt with the GOMS analyses conducted at
CUT.

2. Methodology

Participants
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The main characteristic of the participants in the experiment at BASt is their age. Participants of
the experiment conducted at BASt belong to one of two age groups. The age of participants in the
younger group range from 25 — 35, the participants’ age in the older group ranges from 45 — 55,

Instrument / tools

The experiment will be conducted at the Usability Lab at BASt using the occlusion goggles from
Translucent Technologies Inc. A portable navigation device and a notebook with a browser
installed will be used to present the tasks that will be evaluated with the occlusion method. The
tasks will be classified according to the following Table 1.

Table 1. Classification scheme for the four tasks used in the experiment.

Long total task time Short total task time

Small R value

High R value

Performance measures

The standard measures of the occlusion method will be computed: total task time under baseline
condition, total task time under occlusion condition, total shutter open time, ratio of total shutter
open time and total task time under baseline. Additionally, a workload scale (RSME, Rating Scale
Mental Effort) will be presented after the occlusion test is completed to assess the workload
associated with each task.

3. Results and achievements

The classification of nomadic devices is finished. The classification identifies six different classes of
devices that mainly differ on certain aspects of the HMI that is typical for each class, e.g. touch
screen vs. keypad, and the functionality that is typically provided of devices in each class, e.g.
mainly entertainment vs. office function vs. personal information management vs. mainly
communication vs. navigation. The age study at TRL is finished. The analysis of the data will be
finished soon. TRL also produced the occlusion protocol that is currently checked by researchers
at BASt and CUT. GOMS analyses of the destination entry function of different nomadic devices
with different HMIs are finished.

Part B: Collaboration

1. Experiences of collaboration and sharing infrast ructure

The collaboration in this project was very efficient. There was a short visit of researchers from
BASt and CUT at TRL at the beginning of the project. During this short visit the basic concept of
the study was developed. After this meeting the concept was further developed using email contact
and additional short visits at the different research partners. Each research institute then performed
or will perform its part using its own infrastructure. The results of these studies will then be
compared in a common data analysis procedure.

2. Explicit pros

Performing this research project within the Humanist NoE provided the singular opportunity to
conduct several experiments at different places using different research infrastructure to address
the question of reliability and validity of the occlusion method.

3. Explicit cons

None.
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Part C: Management
1. Progress/status of the project

The project is currently ongoing according to the plan. It was planned to be finished within the 18
month period of the 3. JPA. According to the original work plan the project consisted of five phases
that were to be undertaken sequentially. These phases were:

Phase 1: Classification of nomadic devices

Phase 2: Identification of critical functions

Phase 3: Analysis and Evaluation: GOMS and Checklist

Phase 4: Experimental study with the different types of occlusion methods
Phase 5: Data analysis, synthesis and dissemination

Phase 1 and 2 are completed. Because of the slight change in the focus of the project compared to
the original outline Phase 3 focused on the GOMS analysis of nhomadic device functions. This
phase partly finished. A GOMS analysis of the destination entry function of systems with different
HMls is finished. Additionally a detailed occlusion test protocol was produced by TRL. The
experimental study of Phase 4 focuses now on the effect of age on occlusion evaluations. This
experiment is based on the age study performed at TRL that is already finished. The results of the
experimental study that is currently prepared at BASt will be compared to the results of TRL and to
the results of the GOMS analyses performed at CUT. The experiment will be run between mid of
March and mid of April. Phase 5, the analysis of the experimental study, the comparison with the
results of the TRL study and with the GOMS analyses will be performed from April to June.

2. Relation to time plan

The project was planned for the 18 month period of the 3. JPA and the current status is according
to this plan.

3. Coming action and activities

Mid of March - mid of April: data collection at BASt usability lab
April — June: data analysis and report

4. Financial situation

CUT: 6500 € of the grant are spent, 2500 € are left for the finalization of the project

BASt: 1250 € were planned for months 13-18 of the 3. JPA and are needed to finish the project;
amount of money already spent was currently not available

TRL: 10694 € are needed to finish the project; amount of money already spent for the project was
currently not available
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APPENDIX H: EURISCO/UTL joint project

Realisation of scenarios to evaluate Situation Awar eness

Status report 2 March 2007 by J Barbe

Part A: SCIENTIFIC

1. Background

Situation Awareness is a key issue in the design of on-board systems in modern cars. We tend to
use simulators in the design of such systems and scenarios are mandatory to run experiments in
order to access driver situation awareness. The goal of this study is to design such scenarios using
previous work in aeronautics in particular, and past experience on the subject.

We can say that the driver defines his/her Situation Awareness by collecting environmental
information and by referring to long-term memory knowledge. We are now able to define a part of
this environmental information for the driving experiment.

Questions that interest us are:

- Can we assess driver Situation Awareness from different scenarios during
experimentation?

- If yes, how do we do it?

- Can we determine the best scenarios to evaluate the Situation Awareness?

The objective was to design scenarios to assess driver situation awareness. How can these
scenarios make sense to the driver? What does he/she perceive from the environment?

The difficulty was to define the elements of the scenario environment that are important for the
driver related to the method used to evaluate the driver’'s situation awareness. Moreover, it was
important to consider the events on the road that change the context and the driver's situation
awareness. Furthermore, if we want to evaluate the impact of on-board systems on driver situation
awareness, it will be crucial to make a scenario where we can see the real impact of these systems
and to understand how and why automotive on-board systems improve or disturb the driver's
situation awareness. For this project we defined the scenarios for the driving simulator taking into
account the infrastructure, traffic and event type (context).

The main research question was to validate the suitability of the scenario to assess driver situation
awareness and to evaluate the impact of the new on-board system. More precisely, we have to
validate the choices we made when building the events and the elements of the scenarios.

2. Methodology

System used:
The system evaluated was an Eco-driving system. This new onboard system contributes to the

reduction of fuel consumption and CO2 production by optimising vehicle energy. We designed an
appropriate instrument that enables the driver to adopt the best driving behaviour, smooth speed
and good gear management. A global optimisation algorithm was developed to provide the driver
with an economic driving pattern. Optimal instructions are proposed to the driver via vocal
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messages and a LCD dashboard integrated in the vehicle. There are four types of information
delivered by the system with two modalities: Navigation (visual and auditory), Assistance
(auditory), Advice (visual and auditory) and Warning (visual and auditory). For this experiment, the
vocal messages were translate in Portuguese.

Interface LCD:

Navigation
Speed advice
Warning

GEAR advice (+: shift up or —: shift
down)

Predictive indicator of the
consumption

Examples of advice and assistance messages:
« Shift up »

« Slow down »

« Shift up and slow down »

« Be careful, city zone, drive softly »

Experimental protocol:

The driving simulator at Porto (FEUP) was used for this
experiment. We carried out 24 tests with 24 participants (aged
between 23 and 45). We carried out two types of tests without
and with the system with the same scenarios during the drive.
Two groups of 12 participants were used for this evaluation, one
group for the test without the system and one for the test with the
system. The participants drove with a navigation system in
addition to the Eco driving system to perform the drive.

The methods used for the situation awareness assessment were the SAGAT (Situation Awareness
Global Assessment Technique) method and driving performance measure. We designed for the
drive five specific scenarios to access driver situation awareness including 3 freezes (SAGAT
method) scenarios with different levels of difficulty (low, medium, high) for the driving task and 2
scenarios to measure the driving performance (right give way and crossing situation).

During these 3 freezes (blackout of the simulator screen and the system) the driver had to answer
guestions concerning the state of the vehicle, the state of the system and his/her perception of the
road environment just before the blackout.

2 examples of road situations just before the freez e
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During the driving performance scenario the driver had to anticipate a brake reaction in function of
the car on the road. The indicators for the driving performance measure were the speed, the gear
management, the brake reaction time, the lateral position and the Time to Line Crossing (TLC).

Right give way example for the driving performance measure
3. Results and achievements

The results are expected at the end of March.

Part B: COLLABORATION

1. Experiences of collaborating and sharing infrast ructure

One specific need for partnership concerned specification of the scenarios and implementation in
the driving simulator. The Collaboration with CUT was to share knowledge on situation awareness
assessment, define methods and relevant scenarios to access driver situation awareness. The
collaboration with UTL/FMH was to design and develop scenarios on the driving simulator and to
carry out the experimentation.

2. Explicit pros

This collaboration, between EURISCO, CUT and UTL/FMH allowed sharing our knowledge on the
automotive and the aeronautic domains in order to better understand the implication of the new
onboard systems in the automotive domain and to define relevant scenarios and methods to
access driver situation awareness.

3. Explicit cons

The principal problem was to customise correctly the scenario of the driving performance measure
with constraints of the driving simulator used. We didn’t have the time to carry out many pre-tests

before the real evaluation to improve these situations because other tasks took more time and
consequently we didn’t have the time necessary to perform this task correctly.

Part C: MANAGEMENT

1. Progress/status of the project - Relation to tim e plan - Coming activities

This project was composed of four steps to design scenarios to evaluate situation awareness.
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a) Scenario definition: May to June 2006
- The method used for the situation awareness assessment
- The type of driving simulator
- The realisation of the task (single or double tasks)
- To define the double task: the system used during the simulation (ITS, ADAS)
- The driver type
b) Scenario design: November 2006 to January 2007
- Infrastructure: road type, highway, etc.
- Weather: night, flog, rain, etc.
- Traffic: light, medium, heavy etc.
- Event type (context)
- Vehicle type: car, truck, bicycle, etc
c) Test of the scenario: January and February 2007
- Selection of the driver type
- Selection of the number of drivers
- Selection of time for the tests
- Variable selection
- Material selection
d) Conclusion: May 2007
- Results analysis
- Scenario validation
- Report

The first three steps (a, b, c) were completed. We defined the scenario (methods: SAGAT and
driving performance measure), the driving simulator and the system used for the tests and design
appropriate scenarios with CUT collaboration, during one week at Chemnitz, in April 2006. We
defined the experimental protocol (selection of the driver profile and the number) and chose the
material used to perform these tests. We carried out the experimentation on a driving simulator in
Porto in February 2007.

The last step (d) will be to analyse the results to conclude the impact of the system on the driver’s
situation awareness and to determinate if the method used was useful. The project is expected to
be completed at the end of May.

2. Financial situation.

TF2 Personnel | Travel and | Overheads | Total | Contribution | Used Grant
Costs subsistence Costs | in Kind

M1-12 1577 3956 euros | 315 euros | 5848 | 1348 euros | 4500 euros

03/2006- | euros euros

02/2007

Status of grant spending M1-12 of 3rd JPA

Part D: OVERALL CONCLUSIONS AND ANY OTHER ISSUES

This project provided a good opportunity to share knowledge with different European partners
concerning different problematics and different domains. It was a good experience to see the
different research approaches in particular to driver situation awareness assessment but also on
the technical aspects to develop driving simulator scenarios. Moreover, it was very interesting to
work and to perform tests with participants from other countries especially to see the different
driving behaviour and the impact of the system developed.
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APPENDIX I:  UTL/INRETS joint project

On-road evaluation of the interaction with two in-v ehicle information and
communication systems

Status report 21 March 2007 by M Pereira, J Carvalh  ais & A Simdes

Part A: Scientific

1. Background

The development of the new technologies of information and communication is changing the uses
and the practices in transport. Together with the increasing complexity of road environment and
traffic density, the emergence of these in-vehicle systems introduces changes into the driving task,
giving rise to new problems to road safety as they affect the driver ability to process the amount of
information required to make adequate driving decisions in a useful time. Although the interfaces of
the existing systems have been developed complying with human factors and ergonomic design
guidelines, the human-machine interaction, as well as their joint integration in the vehicle, require
more research addressing the driver's mental workload and attention availability to perform safely
multiple tasks in driving situations at different levels of complexity.

Due to the fact that performing more than one additional task is more and more frequent, this study
proposes to analyse the influence of performing two secondary tasks on the driving vehicle
operation. In a more specific manner, by analysing the situations where the driver has to receive
instructions from a navigation system and at the same time has to interact with a cellular phone.

The accomplishment of this research helps to investigate the following aspects:

- evaluate how the performance of two secondary tasks simultaneously influences the
cognitive processing capacity of the driver, and how this interrupts the task of controlling
the vehicle;

- investigate the reciprocal influences of both secondary tasks in their performance;

- analyse, in case of workload, how the driver manages his/her attentional resources in
conformity with the tasks that have to be accomplished;

- study the errors and omissions, the moment they are noticed by the driver; his/her
behaviour, reactions and strategies to compensate the fault are also registered by an
observer;

- understand the differences between distinct groups of drivers that have unequal
characteristics.

2. Methodology

The experiment started in May of 2006 at INRETS and after the establishment of the first
guidelines elaborated in previous meetings, the development of the most practical aspect of the
experiment protocol started. The definition phase of the on-road experiment protocol lasted until
the beginning of July and included activities like: establishment of the itinerary to be accomplished
by the subjects; synchronisation of the equipments used by the participants in the experiment
(specifically the navigation system and the cellular phone); settlement of the number of subjects
needed in each of the age-groups; establishment of the different situations to be observed
(independent variables); specification of the data collection procedures (dependent variables);
definition of the data analysis tools; scheduling of the main activities.
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Hypothesis: the performance of a second additional task will simultaneously interfere with the
performance of the first additional task and also with the main task — driving. In order to reach the
objectives established to this on-road experiment its design supported the following features:

Independent variables

- Different groups of drivers with distinct ages (16 elderly drivers more than 60 years old; 16
reference drivers with ages between 30 and 45);

- A control condition where subjects drive with the help of a navigation system and another
where the drivers interact with the navigation systems and at the same time conduct a phone
conversation with a hand- free cellular phone;

- Different road configurations: during the drive, the drivers had to perform 8 “turn rights” and
12 “turn lefts”. Regarding the complete drive, only some turns are considered as “valid” turns.
To be considered as a “valid” or “target turn” the subjects could not have the priority, inducing
them to actively choose the best moment to make the turn, always having to consider the
movements of the other cars. A graphical representation of these turns can be seen in the
following schemes:

a) This condition was consider a “target turn” in both right
i and left ways. In these situations the driver of the red car
YRt didn’t have priority in the intersection and have to make a
= N = decision dependently of the traffic that flows in different
= A = directions. Those were two possible situations for study.
| I ®
b) In this condition, the driver in the red car had to manage
0 his actions regarding the incoming traffic.
ON T,
= =
= ==
—=

@A
c) In this situation, in spite of having traffic lights, the driver
: ( of the red car had to turn left considering the incoming
(020}

traffic.

§U|nm

Dependent variables

- Visual strategies (analysed throughout the recording of the head and eye movements and
also by using a eye-tracking device — FacelLab);

- Observation grill, to register all the errors, mistakes and lapses of the drivers and also to
mark important notes that occur during the trial. This grill included some specific
parameters concerning navigation, change direction indicators, driving behaviour in the
intersections, interaction with the other road users, examination of the road signs, mirrors
and important areas in the intersection;

- Questionnaire, to register the subjective evaluation of the participants in order to classify
the difficulty and the demand of the different conditions;

- Performance in the phone task.
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Sample

The 32 participants belong to different age groups. 16 participants will constitute the control group,
having between 30 and 45 years old; the other 16 subjects include the elderly population, being
more than 60 years old.

In a simpler manner, the design of the experiment can be seen in the next table.

CONDITIONS Navigation System Navigation System +
Telephone conversation
Adult drivers (16) 4 turns right 4 turns right
6 turns left 6 turns left
Elderly drivers (16) 4 turns right 4 turns right
6 turns left 6 turns left

Development of the experiment

Before the accomplishment of the trial, the participants filled a small questionnaire in order to
register their main characteristics and habits concerning driving, the use of the cellular phone and
also of a navigation system.

Some psychological tests were also applied with the purpose of classifying the subjects and
analysing their ability to perform a double task. In this first part of the experiment the subjects also
had 20 to 30 minutes to get familiar with the car, the navigation system and also to test the hands-
free cellular phone. A small familiarisation course was carried out in order to prepare the subjects
for the experiment.

All the necessary explanations about the navigation system and about the cellular phone task were
given to the subjects before this period of familiarisation. After the calibration and connection of all
the equipments needed to register the analysed parameters, the experiment begins.

The course took between 30 and 40 minutes to be accomplished. The variation in time
consumption was mainly caused by different speeds, and also by the navigation errors made
during the experiment. In the end of the drive a questionnaire was filled in order to register the
subjective evaluation of the participants.

3. Results and achievements
Some variables were already analysed and some results regarding the navigation errors for the
different age groups and also for the different conditions already exist. However, a more complete

analysis of this and other variables are being made at this moment and are expected to be ready in
May of 2007.

Part B: Collaboration
1. Experiences of collaborating and sharing infrast ructure
One specific need for partnership concerned the use of an instrumented car equipped with multiple

in-vehicle information and communication systems. The collaboration with INRETS allowed the
access to this equipment and to carry out the experimentation with different groups of drivers
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2. Explicit pros

This collaboration, between INRETS and UTL/FMH allowed to share knowledge in many
theoretical aspects of the automotive domain and also the practical aspects regarding the
preparation and the development of an on-road experiment.

3. Explicit cons

The only problem was the reduced time to elaborate and carry out the experiments.

Part C: Management
1. Progress/status of the project

At this stage, a more complete analysis of the variables is being made and final results are

expected to be ready in May of 2007.

2. Financial situation

UTL/FMH

TF2 Personnel | Travel and | Overheads | Total Contribution | Used Grant
Costs subsistence Costs in Kind

M1-12 1800,36 2081,01 416,20 4297,57 | 1800.36 2497.21

03/2006- | euros euros euros euros euros euros

02/2007

Status of grant spending M1-12 of 3rd JPA

Part D: Overall conclusions and any other issues

This project provided a good opportunity to share knowledge with different European partners
concerning different research domains and questions. It was a good experience to see the different
research approaches in particular to assess driver interaction with multiple in-vehicle information
and communication systems awareness but also on the technical aspects to develop real driving
experiments. Moreover, it was very interesting to work and to perform tests with participants from
other countries especially to see the different driving behaviour and the impact of the system
developed.
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APPENDIX J;:  FACTUMI/CDV joint project

Black Box - Novice drivers / introspection

Status report 6 March 2007 by C Kaufmann, M Pipa, C  Turetschek & J VaSek

The status report is identical to the final report, which is to be found as a separate document.
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APPENDIX K: INRETS/CUT/TRL joint project

Situation Awareness study, Behaviour modelling, and Driver’s intention assessment

Status report 13 March 2007 by O Georgeon

Summary

This document reports the collaboration between CUT and INRETS (LESCOT). The project is
based on the sharing of the instrumented vehicle of INRETS (LESCOT) for collecting data about
driver's behaviour in real road situations. Common objectives are analysing of the driving activity
for better understanding of drivers’ behaviour and finding predictors for actions.

Concerning INRETS, this project matches the global goal of utilizing behavioural data for modelling
drivers’ cognitive activity with an aim of assessing and specifying driver assistance systems. An
important part of the work is finding a methodology for carrying out such data analysis.

Concerning CUT, the goal is more specifically focussed on finding predictors for lane change
behaviour on motorway.

These two objectives appear to be complementary: CUT can benefit from the global approach of
INRETS (LESCOT), and INRETRS (LESCOT) can illustrate and demonstrate its approach in the
specific case of the CUT topic.

The first part of this document presents the scientific framework of the study: it describes the
methodology and discusses the first results.

The second part reports the experience of collaboration and its progress and status.

Part A: Scientific
1. Background

Our global goal is to set out a theoretical and methodological framework for cognitive analysis of
the driving activity. It consists of analyzing behavioral data collected with the instrumented car, with
regard to more global scientific knowledge about driver's cognition. This behavioral data relates
both to the driver's behavior and to the environmental context, while this cognitive knowledge
comes from cognitive psychology studies and generally relates to the driver’s situation awareness.

This goal involves both human science for activity analysis, and computer science for finding a
methodology for discovering valuable knowledge from the data.

Coanitive modeling

The task of cognitive modeling relies on the fact that one does not act according to the objective
status of the world but according to a "mental model" that he has “in mind” about it. Cognitive
modeling thus consists of describing this mental model as well as the mechanisms allowing its
elaboration. This task is usually done by psychologists who refer to cognitive psychology concepts
such as the concepts of "Frame" (Minsky, 1975) or “schema”, of "Script" (Schank & Abelson, 1977)
or "Scenario", of "Mental representation”, of "Operative Image" (Ochanine, 1977) or of "Situation
Awareness" (Endsley, 1995). These concepts simultaneously cover the perception, the
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comprehension and the anticipation for describing how the elements of the situation are "mentally”
taken into account by the subject, should it be consciously or not. On the one hand, psychologists
use methods of subjective investigation (asking the operator while he/she is working or
afterwards), and on the other hand they analyze objective behavior.

Knowledge discovery

When trying to find cognitive models of driving activity we face the problem of exploiting an
overwhelming amount of data. From one hour driving, we collect about 400Mb of data plus the
video. This data may be noisy, it may contain errors or bias due to specific influence. For example
eye movement patterns of a driver recorded in a grey cloudy day may hardly be compared with
data recorded from another driver the next day in sunny and sparkling conditions. We have to get
rid of the meaningless variations and focus on the right meaningful level of description.

The issue of finding valuable knowledge from a large amount of data is known in the field of
computer science as “Knowledge Discovery”. Beyond the classical data mining problems of
“automatic learning” and “pattern finding”, Knowledge Discovery is starting to address the
epistemological question of the meaning of the discovered knowledge. Knowledge Discovery is
now finding many applications wherever a large amount of data is collected, for example in the
field of business intelligence.

In term of computer science, our challenge is about interactivity and about finding new ways for
modeling and displaying sequential data. Displaying data in a meaningful way is a new rising issue
in its own in the field of knowledge discovery.

2a. Methodology — for collecting data

The course

The course of the experiment is 50 km long and includes urban, suburban and motorway sections.
The urban and suburban sections include many junctions, roundabout and traffic lights and also
small roads and large avenues. The motorway section is used mostly for collecting lane change
data. The whole course involves a lot of interaction with other road users as it is done where and
when there is enough traffic.

Sensor data
The full list of sensors retained for our experiment is given in Table 1:

Name Description

Speed Speed value in km/h

Steering Steering wheel angle in degrees
Throttle position Percentage of depth

Brake pedal position | Percentage of depth

Clutch pedal position | Percentage of depth

Gear report 1/2/3/4/5/R

Indicator Off / Right/ Left

Telemeter (m) Distance ahead from laser telemeter

Telemeter scanner Laser scanner associated with two cameras which confirm the
presence of objects.

Cartography From navigation system

Eye movements From the Face Lab

Beginning of lane | Comes from a button which is pressed by the experimentator when

change he believes that a motivation for a lane change is caused by a slow

leading vehicle.

Table 1: List of sensors
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In addition, five video sources are recorded as shown in Figurel.

Top left: the Video output of the telemeter
scanner

Top right: the front view

Middle left: the rear view (oriented a bit
towards inside road)

Bottom left: the lane (downwards from the
left mirror)

Bottom right: the Eye tracker video output

Figure 1: Video data

Eye tracker data

The FacelLab eye tracker was configured in order to output a signal corresponding to the areas of
interest that are watched by the driver. These areas are shown in Figure 2 and described in Table
2.

Label Description

Ahead Watching the road ahead

Left Watching slightly to the left. (ie when
watching the road turning left)

Right Watching slightly to the right. (ie
when watching the road turning right)

Far_Left Watching to the left, (ie checking for
cars beside)

Far_Right Watching to the right, (ie checking for
cars beside)

) Dashboard Main dashboard (ie: speedometer)
F|gure 2 FaceLab W0r|d m0de| |ns|de |ns|de (|e autoradio)

Inside_Right | Inside to the right: (ie: to the
passenger)

Left Mirror Left Mirror

Center_Mirror | Center Mirror

Right Mirror | Right Mirror

Table 2: Areas of interest configured in FacelLab

Subjective data
The Subjective data is gathered both during and after the course.

During the course, the subject has the instruction to rate the current difficulty between 0 and 10
when the experiment leader asks him/her by pronouncing the world “note?”.

After the course, interesting events are reviewed with the video and rated by the subject with help
of the form shown in Figure 3 and explained in Table 3. The subject is asked to slide the cursor
intuitively to the position corresponding to his opinion for each criterion. The positions of cursors
are saved as values between 0 and 100. As these ratings concern very specific and unique
situations, we do not plan to make strong statistical analysis from them. However, this method
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helps formalize the interview and make it easy to merge the subjective data with the other data,
thanks to the time code reference. So, the subjective data can be displayed with other data in our
“trace” based system.

Label Description

Difficult Was the situation difficult?

Critical Was the situation critical?

Dangerous Was the situation dangerous?

Well managed | Did you manage well the
situation?

Stressful Have you been stressed?

| am Were you responsible of what

responsible happened?

| was surprised | Were you surprised?

| was afraid Were you afraid?

Break point Was there a break point in the
flow of events?

Good Rate your performance

Figure 3: Form for Subjective Data performance

Free comments | This field is for entering free

comments made by the driver

Table 3: Subjective Data

2b.  Methodology — for analyzing data

Concerning our work in “knowledge discovery”, we are suggesting several contributions to the
issue of how data can make sense to the user of a knowledge system:

- Data should be “situated”: It should include contextual information because it can only be
understood regarding the context in which it was collected.

- Data should be “adapted”: It should fit to the user’s previous knowledge because it can only
be understood in the context of user’s knowledge and goals.

- Meaning should be built interactively: The meaning cannot come as an output of the system
because the system does not understand the data; it can only be built by the user through
an interactive use of the system.

We are implementing a Knowledge Based System allowing us to model the field of expertise of the
ergonomists and psychologists of Lescot. This expertise is modeled under the form of ontologies
and transformation rules.

On this basis we can, while interacting with the knowledge system, build a meaningful
representation of the driving sequences which were collected during the experiments. We carry out
the process of knowledge discovery in an iterative and interactive way with the assistance of our
knowledge based system.

3. Results and achievements

Pre-experiment achievement

We have run a pre-experiment during three weeks between March 6™ and March 24™ 2006, in
order to validate the protocol and the practical issues concerning data collection.

The pre-experiment included a total of 6 participants, three women and three men. The full data is
available for 4 of them.

Matthias Henning from the CUT was present during this pre-experiment.
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Main experiment achievement
The main experiment was run between September 25th and November 10th 2006. It included 24
subjects.

- 21 of them have run the standard course define in paragraph 2a (“The course”).

- 2 of them have run a specific course mostly made of motorway for studying lane changes.

- 1 has run a specific course mostly made of urban and peri-urban area.

The data was collected for all these subjects except the Global Positioning System data which has
failed for six of them.

Results in computer science

A software tool was implemented for supporting the work of data analysis. This tool is a
“Knowledge Based System” dedicated to sequential data, which we call a “Trace Based System”.
We named this system ABSTRACT for “Analysis of Behavior and Situation for menTal
Representation Assessment and Cognitive acTivitiy modeling”.

This system allows us to carry out a step by step process of abstraction of the data and to reach a
level of description that show interesting results for a psychologist. This is an interactive system
which allows us to test and validate inference rules, to browse the “trace”, to visualize it at different
levels of abstraction and to compare the results between subject.

We have published a paper (Georgeon, Mille et al.,, 2006) about it in a knowledge discovery
conference.

Results in activity analysis
By carrying out the analysis with our tool we are able to highlight typical driving schemas from the
data. Figure 4 shows a typical “lane change schema” as it is displayed by the system.

Figure 4: Lane change schema

The dots on the bottom of the figure are low level events and the symbols at the top are higher
level symbols which are inferred from the low level through inference rules. We manually define the
inference rules, and once they are defined, the display is computed automatically, and we can
check the validity of the schema in the whole trace and with other subjects. We can see on this
schema that the steering movement was detected at a early stage of the lane change schema.

With this method we can make some statistical validation of schemas at a high level of description;
so we avoid the meaningless low level noise in the data.

We can also use the method for specific case analysis. Figure 5 shows an attempt of lane change
by a driver who did not see a car arriving on the left lane. Due to this mistake of situation
awareness, he initiated the maneuver but aborted it at the last moment. The figure shows that the
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driver has not looked at his rear mirror: he was looking at his speedometer instead. He stabilized
his speed at a higher value than the car ahead; this observation let us make the diagnosis that he
was intending to overtake. Then he looked at his left mirror almost at the same time as switching
on his indicator. At this moment he saw the car coming on the left lane from behind and he aborted
the lane change. He made an abrupt steering back to the right, switched off his indicator, and
pressed the break pedal. Finally he began again looking at his left mirror and accelerated again for
performing the lane change when the other car is gone. The subjective evaluation indicates that he
was very surprised: (90% of the scale) and stressed (75%).

Figure 5: Erroneous lane change attempt due to situ ~ ation awareness mistake

4. Discussion

The case study of the paragraph “Results in activity analysis” highlights how our analysis can help
design driving assistance systems for dealing with specific situations. It shows that in this case,
about one second before the driver did the mistake; it was possible to make the diagnosis and to
alert him.

But so far it is only an exploratory analysis for showing how comprehensive data analysis can be
made from an instrumented car. The development of driving assistance systems which is able to
deal with these kinds of situations would require deeper studies to validate them among a large
number of occurrences.

5. References

Bellet, T. and H. Tattegrain-Veste (1999). A framework for representing driving knowledge.
International journal of cognitive ergonomics 3(1): pp. 37-49.

Endsley, M. R. (1995). Toward a theory of situation awareness in dynamic systems. Human
Factors 37(1): pp. 32-64.

Georgeon, O., A. Mille, et al. (2006). Analyzing behavioral data for refining cognitive models of
operator. Philosophies and Methodologies for Knowledge Discovery, Krakow, Poland, IEEE
Computer Society Press Proceedings.

Reference: 2VTI —-080208-T1-A(2) Page 72
Issuing date: 8 February 2008




HUMANIST Deliverable2.5: Report on success of efforts to increase sharing within NoE
by analysing the results of the first and the second annual programme
Version A(2)

Georgeon, O., A. Mille, et al. (2006). Musette-Abstract: un outil et une méthodologie pour analyser
une activité humaine médiée par un artefact technique complexe. Ingéniérie des
connaissances, Nantes.

Michon, J.-A. (1985). A Critical View of Driver Behaviour Models: What Do We Know, What Should
We Do? Human Behaviour and Traffic Safety. L. Evans and R. C. Schwing. New York,
Plenum Press: pp.

Minsky, M. (1975). A Framework for Representing Knowledge. The Psychology of Computer
Vision. P. H. Winston. New York, Mc Graw-Hill: pp. 211-277.

Ochanine, V. A. (1977). Concept of operative image in engineering and general psychology.
Engineering Psychology. B. F. Lomov, V. F. Rubakhin and V. F. Venda. Moscow, Science
Publisher: pp.

Salvucci, D. D. and A. Liu (2002). The time course of a lane change: Driver control and eye-
movement behavior. Transportation Research F(5): pp. 123-132.

Schank, R. C. and R. P. Abelson (1977). Scripts, plans, goals and understanding. Hillsdale, N.J.

Zuckerman, M. (1971). Dimensions of sensation seeking. J Consult. Clin. Psychol. 36: pp. 45-52.

Part B: Collaboration
1. Experiences of collaborating and sharing infrast ructure

The experience of collaboration was very positive. We should notice that the infrastructure sharing
was the opportunity of a more global sharing of experience and practice.

The experience about setting the experiment was shared. INRETS (LESCOT) and the CUT own
the same Eye tracker so we could also share our knowledge about its usage.

We also have to report the importance of internet tools, such as online “chat” which makes it
possible to collaborate remotely on an every day basis.

Olivier Georgeon went twice to the CUT for a total duration of about 5 weeks and Matthias Henning
went to INRETS (LESCOT) for 5 stays of more than a week in addition to special events meeting.
It was also the occasion for the CUT to welcome a French student as an internship for developing
the data analysis software. This student in computer science, Benoit Mathern, stayed three months
at CUT. It was also the opportunity for Anna Mikolajetz, a student in psychology at CUT, to join the
experimental part of the work at INRETS (LESCOT) for 7 weeks.

This project was also an opportunity to collaborate with TRL (Transportation Research Laboratory)
as Tony Wynn (Humanist PhD grant) also joined for the experimental work and is involved in the
data analyzing process.
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Part C: Management
1. Progress/status of the project

The common experiment with the instrumented car is completed.

The data analysis is ongoing.

We have submitted a paper called “The quality of behavioral and environmental indicators to infer
the intention to change lanes” in the 4th International Driving Symposium on Human Factors in
Driver Assessment, Training, and Vehicle Design organized by the University of lowa on July 9-12,
2007. The paper is accepted and we will make a presentation of our first results in this conference.

We also plan to propose a presentation of our methodology to the Humanist “Workshop on Interest
and use of Joint-Cognitive Models for Human Centred Design” in Wien in September.

The whole project is ongoing until the end of the PhD grant of Olivier Georgeon on November 30th

2007.
Matthias Henning will continue exploiting the data until the end of his PhD in 2008.
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APPENDIX L:  T@I/VTI joint project

Drivers’ speed choice and speed adaptation as a fun  ction of road alignment and
road marking parameters

Status report 2 March 2007 by T Vaa

Part A: Scientific

1. Background

Problem statement: Drivers’ speed choice and speed adaptation as function of road alignment and
road marking parameters. Conscious and unconscious routes to decision-making are investigated.
Testing Vaa’'s Driver behaviour models based on Damasio’'s model of emotions and feelings.
Experimental study in VTI's driving simulator in Linkbping, Sweden.

2. Methodology

Simulator study where 36 subjects were exposed to 12 randomly ordered experimental conditions
where road markings of mid field width, driving lane width and shoulder width were systematically
varied.

3. Results and achievements

All subjects had their own "private rules" regarding choice of driving speeds on rural 2-lane roads
with a speed limit of 90 km/h. Drivers choosing the lower levels of driving speeds showed
practically no variation in mean speeds across the 12 experimental conditions, while the group
choosing the highest driving speeds, i.e. 110-120 km/h in a 90-zone, varied across experimental
conditions by having their highest mean speeds when driving lane was wide and lowest mean
speed when the driving lane width was narrow.

4. Discussion

The maximum speeds of the subgroup of drivers with the highest driving speeds were also affected

accordingly by the width of the driving lane. For this subgroup the choice of driving speed seems to
be determined both by conscious as well as unconscious processes.

Part B: Collaboration
1. Experiences of collaborating and sharing infrast ructure
Excellent

2. Explicit pros

Very professional in every aspect: In preparation, selecting drivers for the experiment, the pilot
study, in discussion with the commissioner, in providing data from the experiment.
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3. Explicit cons

None

Part C: Management

1. Progress/status of the project
Completed (final report remains).

2. Relation to time plan

Project was run according to plan.

3. Coming actions and activities
Elaboration of final report.

4, Financial situation

The experiment was done on commission from Swedish Roads Administration and Institute of
Transport Economics (Norway). All contribution was in kind. No grant from HUMANIST.

Part D: OVERALL CONCLUSIONS AND ANY OTHER ISSUES

One conclusion is that drivers' speed choice seem to be based on both conscious and

unconscious processes.
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APPENDIX M: DTF/VTI joint project

Driving performance and mental workload in car-foll owing during adverse weather
conditions

Status report 1 March 2007 by T Troglauer

Part A: Scientific

1. Background

This project is part of a PhD project at the Danish Transport Research Institute and not supported
by the HUMANIST mobility programme. This study investigates the influence of adverse weather
conditions on driving performance and driver mental workload during car-following situations. The
study is experimental in scope and attempts to contribute to the knowledge of driver needs in
relation to rear-end collision avoidance systems.

2. Methodology

The experiment was conducted in the VTI driving simulator Il at the Swedish National Road and
Transport Research Institute, Linkdping, Sweden. The subjects consisted of private drivers who all
drove in three environmental conditions (normal, foggy (MVR=120 meters) and low friction
( =0.3)). The design was a repeated measure design. During the experiment relevant driving
performance parameters were recorded (e.g. distance, speed, lateral position, steering wheel
angle as well as visual and auditory mental workload).

3. Results and achievements (so far)

While all results have not been examined thoroughly for all conditions, no differences were found in
driving performance between the normal and foggy conditions.

4. Discussion

This section is not possible to describe presently.

Part B: Collaboration

1. Experiences of collaborating and sharing infrast ructure

The collaboration of the experiment has worked quite unproblematic. It has initially been an
advantage that VTI have great experience in driving simulator research studies and collaborative
efforts with other institutions.

2. Explicit pros

VTl have great experience in doing simulator research. VTl have been friendly and good at
welcoming a foreign researcher during the experiment. It is easy to access VTI from Denmark
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(train ride of three hours). VTI have been good at assisting in correcting results and contributing in
the experimental set-up.

3. Explicit cons

The cost. It could be regarded as a general problem that the co-operation has to be done at
commercial rates. This however has not hindered the research co-operation, which is considered
very positively.

Part C: Management

1. Progress/status of project

The experiment has been conducted in the spring 2005. Interpretations of results are ongoing.

2. Relation to time plan

The experiment was conducted according to the plan but the completion of the project has been
delayed due to difficulties in interpreting results.

3. Coming actions and activities

The project is planned to be completed in the fall 2007. Results will be presented to VTI as well as
at relevant HUMANIST workshops/conferences.

4. Financial situation

Use of grant month 1-12 of 3" JPA.

Part D: Overall conclusions and other issues

In general it has been a positive experience working together with VTI at the research level and no
problems have been encountered in the collaborative phases.
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