European Commission

6™ Framework Programme - Priority 2 “Information Society

Technologies”

“HUMAN centred design for

Technologies”
Proposal n° 507 420
Contract n° 507420

Information

Society

Information Society

Technologies

Swedlish National Road and
[ Transport Research Institute

VTI
581 95 Linképing
Sweden

WWW.Vti.se

Inventory of the shared infrastructures by

specifying their access conditions

Deliverable 2 of Task Force 2

Reference: 2VTI-050520-D1-DB

Confidentiality Level: Public

Deleurence, Arnaud
Bonnard (INRETS)
Zoi Lentziou (NTUA)
Lena Nilsson (VTI)
Wiel Janssen (TNO)

JP Medevielle

Rev. Issuing Pages Written by Visa Reviewed by | Visa | Approved by | Visa
date
Anne Bolling, Jan
Al 03/12/2004 Tornros, Lena TF 2 Partners
Nilsson (VTI)
Modifications: creation of the document
A2 | 18/12/2004 H\é/'é”e Tattegrain Executive Coordinator
este, Philippe . /
Committee

Modifications: Modifications
Addition of VTI equipments, and Final adjustme

of descriptions of infrastructures at INRETS, Comment on NTUA virtual lab,

nts

B 20/05/2005

57

Stella Nikolaou
(CERTH-HIT)
Stella Nikolaou
(CERTH-HIT)
Anne Bolling (VTI)

Executive
Committee

Coordinator
JP Medevielle

direction tracking

Addition and adjustment of equipments

Update of CERTH-HIT description of infrastructure
Addition of two special equipment of CERTH-HIT; ELS for eyelid behaviour monitoring and EGS for gaze

Modifications: Adjustment due to the recommendation of reviewers

This document is property of the HUMANIST Consortium.

It shall not be copied or distributed without prior authorisation of its Steering Committee.




HUMANIST Deliverable 2.2: Inventory of the shared infrastructures
by specifying their access conditions / Version B

Table of Contents

LI 1o L= o A @10 01 11 o] =R 2

EXECULIVE SUMMIAIY ..oiiiiiiiei et e e e e et e s e s e e e e e e e e e e e e e ee e e e e e aaeaeaaeees 4

O o [ U 1T o] 4 1=t oL £SO PP PP P PPPPP PP 5
I A B YT o IS 1 11 F= U USSR
2 1 15 (VT 0[] gL (=0 = L
TG T =YY B 1 = Vod G

1.4 Self contained road network
T Y =Y TR

1.6 Special equipment for driving behavioural reCOrdiNg .........ccuoeee oo 6
1.7 Physiological parameters FECOITUEIS .........uuiiieieieeee ettt e e e e e e e e e e e e e e e e easeeneereaaaeeessanenneeeeeaeeeas 6
S ST oYYt = L o 1Y =T U1 ] .= o USSR 6
2. DriViNg SIMUIALOTS ...uei e e a e e e e e e eee e 7
2.1 CUT static passenger car driving SIMUIBLOT............uii i 7
2.2 HIT semi-dynamiC Car SIMUIALON .........oiiiiiiiieiiee e et e e e e e e e s er e e e e e e e e s nn e e eeeaee s s e nnnnnenees 8
2.3 INRETS static car Simulator (ArCUEIH) ... e e e e ee e e e e e ee s 10
2.4  INRETS static car SIMUIAtor (BrON) .....coooiiiiiieiieee e ee e e e e e e e e e e e e e e e e nnnenaeeeeas 11
2.5  TNO car and truck SIMUIALOT..........couiiiiiie et 12
2.6 TRL CAF SIMUIALOT ....cuveiiieiieitee ettt b e eh e et e e st e e ekt e s b e e sn e e s nre e e s n e e nne e e s 13
2.7  TRL truck driver training SIMUIALOT...........oiiiiiie ettt e e bbe e e s sabeeeeenes 14
2.8  VTI moving-base car driving SIMUIALIOT ...........ueiiiiiiiie e e e e e er e e e e e s e eneeeeeeeas 15
2.9 VTI moving-base truck driving SIMUIALOT ...........ccuiiiiiiiiiee e 16
2.10 VTI statiC trainiNg SIMUIALOT .........eviiiiiiiie ettt e s st ee s snnbaeee s 17
3. INSTTUMENTEA CAI'S ..uiiiiiiiiiiiiiiiiieiie ettt e ettt r e e et e e e e e aeeaaeaeaeeaeaenaanannnnes 18
3.1 CDV FESEAICK CA ..ottt ettt h e ea e et e eeab e ekt e s b e e nn e e e nbe e e s n e e nne e 18
1 T | I (5 TSTcT =T o o o= T SRS 19
3.3 INRETS INSITUMENIEA CAI'S .. .eeiiiiiiiiiiiieitie ettt ettt sa e et e e e e s b e e st e s nne e e s en e s nnn e nenes 21
3.4  TNO ICACAD insStrumented VERNICIE ........cocuiiiiiiiiie et 23
3.5 TNO INCA INStrumented VENICIE .........couiiiiiiiiiiee ettt et 24
I T T VI T g Y 0 =T 1 (=0 o= SRS 25
I T A VA I 1S3 (0] 0= g1 =T I o T USSR 26
N I TS O 1 = Vo USRS 27
o R V1 IS (=] 1 - Vo3 R 27
4.2 TRLAESTEIACK ...eeeieiieietii ettt b et h e ea e et s et e e bt e st e e s et e nn e e nbn e e s nne e nnn et 28
B T I I =1 1 T R 29
5. Self contained road NEIWOIK..........uueiiiiii e e e e e 30
5.1 T Test Sites 0N PUDIIC OB NEIWOIK .........eeiiiiiiiiii ettt e e 30
5.2  TRL self contain@d road NEIWOIK.........coeiiiiiiiieiie et e et e e e e e e e e s eeae e e e s e nnneneeeeeas 31
B. HMI LAD ...ttt e ettt e e e e e e e e e e e e e e e e e e e e e a e e aaenees 32
B.1  BASTIAD ... ettt 32
L 1 5 XY - o USROS 33
6.3 CUT computer tool for conducting psychological eXperiments .............eueeveeeieiiiiiiiieiir e 34
6.4 HIT VIrtual rEAIILY 18D .....eeii e e e e e e e e e e et ee e e e e e e e nnnnneeeeeas 35
6.5 IfADO labs for conducting COgNItIVE tASKS......ccciiiuiiiieiiiiiie it 37
6.6 ICCS Virtual reality a1 .........eeiiiiiii e et ae e 38
Reference: 2VTI-050520-D1-DB Page 2

Issuing date: 20 May 2005




HUMANIST Deliverable 2.2: Inventory of the shared infrastructures

by specifying their access conditions / Version B

7. Special equipment for driving behavioural recording.........ccccoeeeeeiiiiiiiiciiiiiiieee, 39
7.1  CUT EYE traCKing SYSLEIM ......eeeiieiiiiiie e ettt e ettt e e e e e e e st e e e e e e e e e eaaseee e e eeaeeees e nnnnneneeees 39
7.2 Factum Wiener FaNIPrODE....... ... et e e e e e e e e e e e e e e e e nnnnneeeeeas 40
7.3 HIT ELS system for drowSiN€SS AeIECHION ........euiiiiiie e e e e e e e e eee s 41
7.4 HIT EGS sensor for tracking of gaze dir€CtION ..........oooiiiiiiiieee e 43
7.5 INRETS oculometer WithOUE CONTACT..........iuuiiiiiiiiiee ettt e e 44
7.6 TNO €Ye-traCking SYSIEIM .. ...e et e e ettt e e e e e s e e eeeeeaeeeeeassseeteeeeaeeeeseannnnnneeeees 45
7.7 TNO PDT MENOG .....ueiiiiiieiii ettt eh e et e e s e s e e rn e e st e e s n e e nne e 46
7.8 VTl Smart eye pro eye-tracking SYSIEM .......coii ittt 47
7.9  VTI NAC 600 €Ye-tracking SYSIEIM ....ccceiiiiiiiiieiiiee e e e e ee ettt e e e e e e s e st eeeeaeeesaaasseeaeeeeeeeesseannnnnnneeees 48
% KO I VA I I = B I 43 T= 3 T Lo RS 49
7.11 VTI pressure sensitive Steering WhEEI ...........oooiiuiiiiiiiiii et 50
7.12 VTI ELS system for drowsSineSs AetECHION.........cvuuiiiiiiiiie ettt 51

8. Physiological parameters reCONAEIS . ....coiuuuiiiiiiiiiiiiiiieeiie e e 52
8.1 IfADO EEG, EOG, EMG .....coiiiiiiiiiiiiit ettt sttt ettt ettt nn e n e 52
8.2 INRETS recording ©QUIPMENT........ooiiiiiiie ittt ie e ettee e e s sttee e e s sab e ae s sstbeee s e sbeeeeesbbbeeessrbbeeeesnbeeeesnne 53
TR B NN (@ ARV 7= o o] o SO UPPSPPRRN 54
S YA W Y1 7= T o To ¢ A2 O PP RTUPPSPPRRN 55

9. Special HMI EQUIPMENT ... e e e e e e e 56
9.1  HIT special HMI rar-VIEW IMIITON .....ciuiiiieiiiiieee e eieiie e ertiee e sttt e e e st ee s sisbeee e e saeeeaesbbbeeessrbbeeeesnbeeeeennes 56
9.2  HIT seat-belt viDration MOAUIE..............oioiiiiie e 57

Reference: 2VTI-050520-D1-DB Page 3

Issuing date: 20 May 2005




HUMANIST Deliverable 2.2: Inventory of the shared infrastructures
by specifying their access conditions / Version B

Executive Summary

This Deliverable represents the starting point of the work within WP 2.1 (activity 1S-P3) in HUMANIST TF 2
“Coordination of infrastructure sharing”. The main objectives of WP 2.1 are:

Producing a detailed inventory of the available infrastructure within the NoE by specifying their access
conditions

Raising awareness of partners about the available infrastructures within the NoE

Promoting bi-or multilateral contacts among partners, focusing on the possibilities of sharing, when
project opportunities arise (exchange function)

The follow-up and further stimulation of sharing activities
The dissemination of information on available research infrastructures to possibly interested third parties

The inventory reported here is the first step towards producing a more detailed and comprehensive review
and description of the research infrastructure being available within the HUMANIST network. The motive for
making such an inventory, describing the various equipments and their access conditions, is to promote and
facilitate the partners’ sharing and use of these equipments in experimental studies investigating the effects
of IT-based driver information and support systems (preferably bi- and/or multilateral). The inventory was
carried out by VTI supported by TNO who provided information from previous inventories.

As the infrastructure inventory is a living document it is very important that mainly partners involved in WP
2.1 are active in improving it throughout the project. In the short-term perspective filling the gaps, updating
the descriptions and correcting eventual errors in this first version are inputs asked for from the partners
involved. In order to be a really useful means in the long-term perspective, implicating actual infrastructure
sharing and co-operative experimental research among the HUMANIST partners (incl. third parties), the
inventory has to be a living document. Making it possible to reach the further objectives of WP 2.1, to
promote and follow sharing initiatives and disseminate information on available infrastructure to third parties,
also other activities are probably necessary.

The research infrastructures (equipments) we have found available within HUMANIST are described in the
following chapters. Where cells are empty no further specific information was given by the relevant partner.

Reference: 2VTI-050520-D1-DB Page 4
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1. Equipments

The criteria for including an equipment in the inventory have been that:

It should be of great use/value for the actual area of research i.e. for the research undertaken and
planned by the network partners

It would be unrealistic (from financial, practical etc. reasons) for every partner to get and be in
possession of it

It is in some way “exclusive”

For each infrastructure included there is (if available) a description of the equipment and a reference to a
website with more detailed information. The description is supplemented with information about stationing,
applications, examples of performed studies, validation studies, availability for external users and a contact
person (e-mail address).

To help the reader to search the inventory, the included infrastructure has been “classified” according to the
“classes” specified in the following chapter 2 sections. For each item there is also a reference to the specific
section in the document where the description can be found.

1.1 DRIVING SIMULATORS

CUT static passenger car driving simulator section 2.1
HIT semi-dynamic car simulator section 2.2
INRETS static car simulator (Arcueil) section 2.3
INRETS static car simulator (Bron) section 2.4
TNO car and truck simulator section 2.5
TRL car simulator section 2.6
TRL truck driver training simulator section 2.7
VTI moving-base car driving simulator section 2.8
VTI moving-base truck driving simulator section 2.9
VTI static training simulator section 2.10

1.2 INSTRUMENTED CARS

CDV research car section 3.1
HIT research car section 3.2
INRETS instrumented cars section 3.3
TNO ICACAD instrumented vehicle section 3.4
TNO INCA instrumented vehicle section 3.5
VTI instrumented car section 3.6
VTT instrumented car section 3.7

1.3 TEST TRACK

INRETS test track section 4.1
TRL test track section 4.2
TOl test track section 4.3
Reference: 2VTI-050520-D1-DB Page 5
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1.4 SELF CONTAINED ROAD NETWORK
TOI self contained road network
TRL self contained road network

1.5 HMI LAB

BASt lab

CDV lab

CUT computer tool for conducting Psychological
Experiments

HIT virtual reality lab

IfADo labs for conducting cognitive tasks

ICSS virtual reality lab

1.6 SPECIAL EQUIPMENT FOR DRIVING BEHAVIOURAL RECORDING

CUT Eye tracking system

Factum Wiener Fahrprobe

HIT ELS system for drowsiness detection
HIT EGS sensor for tracking of gaze direction
INRETS oculometer without contact

TNO eye-tracking system

TNO PDT method

VTI Smart eye pro eye-tracking system
VTI NAC 600 eye-tracking system

VTI PDT method

VTI pressure sensitive steering wheel
VTI ELS system for drowsiness detection

section 5.1
section 5.2

section 6.1
section 6.2

section 6.3
section 6.4
section 6.5
section 6.6

section 7.1
section 7.2
section 7.3
section 7.4
section 7.5
section 7.6
section 7.7
section 7.8
section 7.9
section 7.10
section 7.11
section 7.12

1.7 PHYSIOLOGICAL PARAMETERS RECORDERS

IfADo EEG, EOG, EMG
INRETS recording equipment
TNO Vitaport

VTI Vitaport 2

1.8 SPECIAL HMI EQUIPMENT
HIT special HMI rear-view mirror
HIT seat-belt vibration module

section 8.1
section 8.2
section 8.3
section 8.4

section 9.1
section 9.2

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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2. Driving Simulators

2.1 CUT STATIC PASSENGER CAR DRIVING SIMULATOR

Equipment

STISIM Drive™ Simulation System used with a conventional computer-
monitor and in a real car scenario

Description (reference)

The driver is either seated in front of a computer monitor or in a more
realistic scenario seated in a real car (BMW 525 tdSa (E39)), where 3
projectors enables a wide field-of-view (135°) on three screens. A
display processor board with three-dimensional (3D) graphics and
texturing and shading capability is used to generate a realistic
representation of the driving scene. The scene includes a roadway,
horizon scene, secondary task displays, intersections, traffic control
devices and interacting traffic. The simulation includes a vehicle
dynamics model, visual and auditory feedback, optional steering "feel"
feedback, and a driver performance measurement system.

The simulation can be configured as required by the user through a
windows® user-interface. Configuration options include vehicle
dynamic variations, visual scene variations (eye-height, mirror
placement, resolution, etc.), sound options (allows user-specified sound
files, muting of crash noise, etc.), and driving controls options.

Almost all interactions between driver and car can be registered.

Stationing Chemnitz University of Technology, Germany

Applications The Simulation System allows specifying a number of driving tasks that
permit measurement of psychomotor, divided attention, situation
awareness and other cognitive behaviour.
Situation awareness may be tested by including interactive
traffic/pedestrians and adjacent vehicles that interfere with lane
changing.

Performed studies

examples

Validity

Availability/restrictions

Available for external use (not before July 2005).

Contact person

matthias.henning@phil.tu-chemnitz.de

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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2.2 HIT SEMI-DYNAMIC CAR SIMULATOR

Equipment

Semi-dynamic car driving simulator.

Description (reference)

The HIT driving simulator is built around a Smart cabin
equipped with sensors. The position of all control levers,
windshield wipers, blinker, ignition key and light switch is
transmitted to the driving computer. All operational
elements, steering wheel, accelerator pedal, brake pedal,
gearshift lever and handbrake lever, provide nature-true
force reactions. The gearshift functions like in the real car
either as automatic or “softtip” with incrementing and
decrementing the six gears and with reverse gear.

The sight system includes five large-screens, each having
a width of 2 m. There is on-screen projection with
consumer video projectors with 2500 ANSI-lumen. The
sound system generates original sounds according to the
situation (starter, engine noise, horn, screeching of tires,
drive wind, rain, etc.). The vibration device creates nature
true vibrations of the car according to the revolvation of the
simulated engine.

The simulator is equipped with specialised software which
allows “Free driving”, this means that the user does not
have to obey a training curriculum but can choose speed
and track by his/her own. There is surrounding traffic with
at the most 30 road users with artificial intelligence,
comprising passenger cars, trucks, pedestrians and
cyclists. They observe the traffic rules, the distance to the
foregoing vehicle and observe the speed limits, come to a
stop before red lights and crossing traffic, accelerate and
decelerate in a natural way and may be passed. For traffic
education and training the behaviour patterns may be
modified, so that also aggressive, very slow, unskilled or
drunken drivers may be simulated.

The software includes various courses (standard course,
hill course, round course, roadnet, highway), sight- and
roadsurface conditions (nice weather, fog, rain, snow,
night) and various modes (i.e. driving under various
alcohol consumption rates). There are also specific
software modules related to elderly drivers’ behaviour
assessment.

The simulator is adequate to study dangerous situations,
which would not be safe to test on real traffic conditions,
like for example overtaking, driving under the influence of
alcohol, etc.
(http://www.hit.certh.gr/english/kentro_aristeias.html)

Stationing

Thermi-Thessaloniki, Greece

Applications

Human factors research etc. Driver drowsiness, behaviour

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005

Page 8




HUMANIST

Deliverable 2.2: Inventory of the shared infrastructures
by specifying their access conditions / Version B

of elderly drivers.

Performed studies — examples

Driving ability assessment of elderly drivers. Study
performed within the framework of AGILE FP5 project,
including 100 elderly drivers.

Comparative evaluation of alternative HMIs and
activation criteria for lateral warning systems, within
the framework of PREVENT FP6 integrated project.

Validity

Availability/restrictions

Available for external use, under the condition of prior
agreement on the period, duration and type of use.

Contact person

Dr. Evangelos Bekiaris (abek@certh.gr)

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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2.3 INRETS STATIC CAR SIMULATOR (ARCUEIL)

Equipment

Static passenger car driving simulator

Description (reference)

Driver seated in a real car. All interactions
between driver and car can be registered. The
system incorporates the presence of other
vehicles.

Hardware: Cab interfaces driven by
microcontroller, steering wheel, brake and
accelerator with driven torque and effort. Driver
cab: Prepared vehicle : Citroén Xantia and truck
cab with many interfaces. Automatic and manual
gear box modes.

Software: Architecture with exchangeable models.
Authoring tools for road databases and scenario
creation. (http://www.inrets.fr/ur/simus/sim2e.htm)

Stationing

Paris-Arcueil, France

Applications

Effects of ageing and human deficiencies on
driving performance. Relations between
technological innovations, activity and training.
Perceptual and cognitive aspects of car driving.
Evaluation of driving aids (autonomous speed
regulation, anti-collision systems, vocal interfaces
etc).

Performed studies — examples

Effect of lane keeping system on driving speed.
Perception studies on driving in fog.

Elderly drivers driving ability.

Improvement and evaluation of driving simulator
realism.

Evaluation methodology for performances and
driving simulator validity.

Validity

Availability/restrictions

Available for external customers.

Contact person

pierre.gauriat@inrets.fr

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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2.4 INRETS STATIC CAR SIMULATOR (BRON)

Equipment

Static passenger car driving simulator

Description (reference)

Driver seated in a real car. All interactions
between driver and car can be registered. The
system incorporates the presence of other
vehicles.

Hardware: Cab interfaces driven by
microcontroller, steering wheel, brake and
accelerator with driven torque and effort. Driver
cab: Prepared vehicles : Renault R21 and truck
cab with many interfaces. Automatic and manual
gear box modes.

Software: Architecture with exchangeable models.
Authoring tools for road databases and scenario
creation.
(http://www.inrets.fr/ur/simus/imasine.htm)

Stationing

Lyon-Bron, France

Applications

Effects of ageing and human deficiencies on
driving performance. Relations between
technological innovations, activity and training.
Perceptual and cognitive aspects of car driving.
Evaluation of driving aids (autonomous speed
regulation, anti-collision systems, vocal interfaces
etc).

Performed studies — examples

Effect of lane keeping system on driving speed.
Perception studies on driving in fog.

Elderly drivers driving ability.

Improvement and evaluation of driving simulator
realism.

Evaluation methodology for performances and
driving simulator validity.

Validity

Availability/restrictions

Available for external customers.

Contact person

max.duraz@inrets.fr

Reference: 2VTI-050520-D1-DB
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2.5 TNO CAR AND TRUCK SIMULATOR

Equipment

"Moving-base” driving simulator.

Description (reference)

The simulator has a six-degrees-of freedom moving
base. The outside world is projected onto a
cylindrical screen using high-resolution projectors.
Rear-view mirrors are also simulated. The subject in
the mock-up receives feedback via the sound and
steering forces. The mock-up has a moving base
and an active accelerator pedal. The system can
incorporate the simulation of up to 40 other vehicles
moving independently. A variety of visual conditions
such as night, dusk and night and atmospheric
effects can be included.
(http://www.tm.tno.nl/research/fac vh-traffic.html
http://www.tm.tno.nl/downloads/2003vh5e.pdf)

Stationing

Soesterberg, Netherlands

Applications

Effects on driving behaviour of new infrastructure
elements such as tunnel work zones, dedicated
lanes etc. Projects dealing with applications of
modern electronics to aid motorists in carrying out
their driving task, such as collision avoidance
systems, navigation systems or driver drowsiness
monitoring. Human factors of motorway signalling
system, adaptive cruise control, automated vehicle
guidance systems.

Performed studies — examples

Brouwer & Ridder (2003): Distraction and narrow
lanes. Will LDWA come to the rescue? Report nr
TM-03-C020. TNO Human Factors.

Martens & van Winsum (2001): Effects of speech
versus tactile driver support messages on driving
behaviour and workload. Proceeding of Enhanced
Safety in Vehicles.

Hoekstra & van der Horst (2000): New road designs
tested in a driving simulator. Driving simulator
conference, Paris.

Validity

Availability/restrictions

Contact person

vanderhorst@tm.tno.nl

Reference: 2VTI-050520-D1-DB
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2.6 TRL CAR SIMULATOR

Equipment Car driving simulator

Description (reference) Full size vehicle surrounded by screens. The simulation
provides intelligent vehicles that relate their behaviour to
that of the simulator vehicle or behave as autonomous
intelligent vehicles operating collision detection and
avoidance. The car is mounted on hydraulic rams that
supply motion to simulate tilt and roll experienced in
braking, acceleration and cornering. A further ram
provides steering force feedback to the driver. The car
has simulated engine noise and has external noise of

passing traffic and road tyre noise.
(http:/iwww.trl.co.uk/1024/mainpage.asp?page=93)
Stationing Crowthorne, Berkshire, UK
Applications Road design (junctions, traffic calming), new in-vehicle

systems (adaptive cruise control, carphones, route
navigation systems), effects of drugs and fatigue etc.

Performed studies — examples Taylor (2002): An assessment of traffic calming for trunk
roads using the TRL driving simulator, TRL Report 539.
Sexton et al (2000): The influence of cannabis on
driving. TRL Report 477.

Validity

Availability/restrictions Available for external users.

Contact person Car driving simulator: aparkes@trl.co.uk

Reference: 2VTI-050520-D1-DB Page 13
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2.7 TRL TRUCK DRIVER TRAINING SIMULATOR

Equipment

Truck training driving simulator

Description (reference)

The simulator uses a real truck cabin mounted on a
motion platform and surrounded by high quality visual
screens.

Stationing

Crowthorne, Berkshire, UK

Applications

It can replicate real life driving characteristics with
different load types and configurations, whilst
demonstrating driving techniques, highlighting hazards
and raising awareness of road safety. It can also
simulate different driving conditions such as driving in
bad weather, on snow, ice and react as a real lorry
would when manoeuvring in those conditions. It can also
be used to prepare younger drivers to gain essential
experience before they take trucks out on the roads.

Performed studies — examples

Parkes (2003): Truck driving training using simulation in
England. Conference paper.

Parkes & Raum (2004): An evaluation of simulation as a
viable tool for truck driver training. Conference paper.

Validity

Availability/restrictions

Contact person

Truck simulator: trucksim@trl.co.uk

Reference: 2VTI-050520-D1-DB
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2.8 VTI MOVING-BASE CAR DRIVING SIMULATOR

Equipment

High fidelity moving-base car driving simulator

Description (reference)

Full size vehicle surrounded by screens. The cabin is
mounted on hydraulic rams that supply motion to
simulate tilt and roll experienced in braking,
acceleration and cornering. Large moving base
featuring 7.5 linear motion. A further ram provides
steering force feedback to the driver. The car has
simulated engine noise and has external noise of
passing traffic and road tyre noise. Extremely short
transport delays. The driving simulator has a yaw
movement which allows brake pulse and/or platoon
driving experiments to be conducted by moving along
the linear drive. It can be fully adapted for trucks by
means of a chassis interchangeable system.
(http://www.vti.se/templates/Page 2584.aspx)

Stationing

VTI, Linkdping, Sweden

Applications

The driving simulator has a broad range of
applications, from studies concerning driver behaviour,
the human-machine interface and the effects of
fatigue, alcohol and drugs to projects concerning
environmental issues, road and landscape design,
tunnel design, the reactions of the body, disabled
drivers and new subsystems in vehicles. Effects of new
technology (IVIS and ADAS) on driving is an important
area of research.

Performed studies — examples

Alm & Nilsson (1994). Changes in Driver Behaviour as
a Function of Handsfree Mobile Telephones: A
simulator study. Accident Analysis and Prevention, Vol.
26, No. 4, pp. 441-451.
Nilsson (1995). Safety Effects of Adaptive Cruise
Controls in Critical Traffic Situations. Proceedings of
2nd World Congress on Intelligent Transport Systems,
“Steps Forward”, Volume |Ill, Yokohama, Japan,
November 9-11, pp. 1254-1259.

Peters (1996). Evaluation of an Adaptive Cruise
Control (ACC) System used by Drivers with Lower
Limb Impairments. Paper presented at the Third World
Congress on Intelligent Transport Systems, Orlando,
USA.

Validity

Validation studies: Tornros J, Harms L, Alm H. The VTI
driving simulator--validation studies. DSC 97--Driving
Simulation Conference, Lyon, France, VTI Reprint 279;
1997.

Availability/restrictions

Available for external users

Contact person

staffan.nordmark@vti.se

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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2.9 VTI MOVING-BASE TRUCK DRIVING SIMULATOR

Equipment

High fidelity moving-base truck driving simulator

Description (reference)

Full size vehicle surrounded by screens. The cabin is
mounted on hydraulic rams that supply motion to
simulate tilt and roll experienced in braking,
acceleration and cornering. Large moving base
featuring 7.5 linear motion. A further ram provides
steering force feedback to the driver. The car has
simulated engine noise and has external noise of
passing traffic and road tyre noise. Extremely short
transport delays.

(http://www.vti.se/templates/Page 2584 .aspx)

Stationing

VTI, Linkdping, Sweden

Applications

The driving simulator has a broad range of
applications, from studies concerning driver behaviour,
the human-machine interface and the effects of
fatigue, alcohol and drugs to projects concerning
environmental issues, road and landscape design,
tunnel design, the reactions of the body, and new
subsystems in vehicles. Effects of new technology
(IVIS and ADAS) on driving is an important area of
research.

Performed studies — examples

Fatigue in truck drivers (AWAKE EU project)
Effects of (steering behaviour) front wheel puncture

Validity

Availability/restrictions

The simulator is available for external users

Contact person

staffan.nordmark@vti.se

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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2.10 VTI STATIC TRAINING SIMULATOR

Equipment

Static driver training simulator

Description (reference)

The driver training simulator is composed of a driving
stand, the driving computer with integrated image
generator, three monitors, a vibration system and a
simple motion system. There is a vibration of the
steering wheel, correlated to the vehicle engine RPM.
The motion system is a support unit, which can be put
under the driving stand. The delay time between the
causing event and the movement of the motion system
will be extremely short.

(http://www.vti.se/default 2782.aspx)

Stationing

VTI, Linkdping, Sweden

Applications

The driver training simulator is intended to be used for
training of different driver groups. Participation in the
TRAINER EU project.

Performed studies — examples

Validity

Availability/restrictions

The training simulator is not available for outside
users.

Contact person

per.henriksson@vti.se

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005

Page 17




HUMANIST

Deliverable 2.2: Inventory of the shared infrastructures
by specifying their access conditions / Version B

3. Instrumented cars

3.1 CDV RESEARCH CAR

Equipment

Instrumented car

Description (reference)

SKODA Octavia combi.

Video recording system with one video camera with a stand at the
dashboard (possible aimed to the driver® face). For night conditions
instrumented with infrared reflectors. Data are collected in computer in
the vehicle. Data transfer channel included. Except this navigation
implemented.

Stationing Brno, South Moravia, Czech Republic
CDV Office: LiSe ska 33a

Applications Considered to use for traffic flow detection (software prepared). With
another software (not available yet) prepared for driver behaviour
detection.

Performed studies Completely new; no studies finished yet.

examples

Validity

Availability/restrictions

The instrumented car is available for external users.

Contact person

Eva Gelova
eva.gelova@cdv.cz

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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3.2 HIT RESEARCH CAR

Equipment Fully equipped research car.

GPS :I'ouch screen
Eye lid sensor |

L ane Recognition 1

Eye gaze sensor |

Industrial |
PC

Seat vibration
unit

Description (reference) Within the framework of the operational programme
COMPETITIVENESS of the Ministry of Development,
Measure 3.3, Action line 3.3.1, Act 3.3.1.2 “Excellence in
Research and Technological Organisations supervised by
the Greek General Secretariat for Research and
Development” a Centre of Excellence on driving behaviour
issues was created in the Hellenic Institute of Transport.
The Centre was equipped with a research vehicle able to
record and analyse on-line driving behavioural parameters
as well as able to simulate advanced driving assistance
systems, a semi-dynamic driving simulator and a virtual
reality system with software specific for transport
applications. This project was funded by the European
Union.
The research vehicle is based on a Lancia Thesis 2.4 20V
Emblema model. It is equipped as follows:
- Front obstacle detection radar, providing information
about front obstacles (distance, relative speed).
GPS.
Eyelid sensor and software, providing information
regarding eyelid movements which are useful to
estimate level of driver’'s hypovigilance.
Eye gaze sensor and software, providing information
on the focus of attention of the driver at each specific
time moment.
Electronic unit which collects information from the
vehicle electronic system and exports them to the
central PC for processing. Such information include:
acceleration pedal position, brake cylinder pressure,
vehicle longitudinal speed and acceleration, yaw rate,
steering wheel angle, lights status, wipers status,
external temperature, etc.
Main PC to record and store all information as well as
on-line process it.
Touch screen integrated in the vehicle dashboard
driven by the main PC, so as to provide warnings to
the driver.
Special warning lights integrated in the central mirror
and seat vibration unit, both driven by the main PC so
as to provide adequate warnings to the driver.

Reference: 2VTI-050520-D1-DB Page 19
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Stationing

Thermi-Thessaloniki, Greece

Applications

Using the systems of the research vehicle, the
functionalities of several advanced driving assistance
systems can be simulated as well as their HMI. In this way,
it is possible to perform ergonomy studies for such
systems as well as studies on user acceptance.
Furthermore, the driving behaviour can be analysed in
detail and safety studies regarding vehicle and road
interventions can be conducted.

Performed studies — examples

Assessment of driving ability of elderly drivers within
the framework of the AGILE FP5 project, with 100
elderly drivers.

Collection of physiological and behavioural recordings
from 100 drowsy drivers during night, within the
framework of the SENSATION FP6 integrated project.
Evaluation of information provision system while
driving a car, within the framework of the IM@GINE-IT
FP6 project.

Study on the impact of two different information
provision systems on the driving activity organisation
on short- and long-term, within the framework of the
AIDE FP6 integrated project.

Validity

Availability/restrictions

Available for external use, under the condition of prior
agreement on the period, duration and type of use.

Contact person

Dr. Evangelos Bekiaris (abek@certh.gr)

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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3.3 INRETS INSTRUMENTED CARS

Equipment

Two instrumented cars

Description (reference)

The instrumented cars permit the collection of video
recordings with miniature cameras and the measurement
of a number of vehicle parameters.

The first one is equipped with:

- 8 video cameras, 2 quadra vision, 2 synchronized
recorder DVCAM
two telemeters (1 dimension and 2 dimensions)
vehicle sensors on brake, accelerator and clutch
pedals, speed, steering wheel, slope, 3 axis
accelerometer, gyrometer, headlight, deep headlight,
rear light, gear box,
occulometer

- navigation system

The second one equipped with:

- 4 video cameras, 1 quadra vision, 1 recorder DVCAM
vehicle sensors on brake, accelerator and clutch
pedals, speed, steering wheel, gyrometer, headlight,
deep headlight, rear light,

- occulometer

(http://www.inrets.fr/ur/lescot/CeMVocAS/Vehicle.htm)

Stationing

Lescot-Bron, France

Applications

The applications are focused around two main

topics:
On-board systems and road safety
Functional differences related to age as well
as to handicaps, access and mobility.

The main areas of research are :
Ergonomics and safety of the driver®
informational environment and driver alert
systems (specifications and evaluation
methodologies),
Cognitive engineering for adaptive and
integrative management of Man-Machine
Co-operation,
Effects of ageing on the functional capacities
of the driver and his/her driving behaviour,
Functional capacities and knowledge bases
for ergonomic design.

Performed studies — examples

Marin-Lamellet C. and all (2003), Mise en place d’'un outil
d’évaluation des déficits d’attention en lien avec les
capacités de conduite et le risque d’'accident dans le
vieillissement normal et pathologique : [I'approche
pluridisciplinaire de SEROVIE, RTS n°81 .

Gabaude, C. (2003). To accord mobility and safety issues
for elderly drivers: considerations on driving competency
assessment, a pilot study. ECTRI FERSI young
researchers seminar, 11p, december 16-18 2003, Bron,
France

Tattegrain-Veste and all 2001, Evaluation of a voice
interface management system, Transportation Research
Record, TRB, N1759, P46-51.

Delorme D, Marin-Lamellet C, 1999, Integration of field

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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observation and driving simulator experimentation: an
application to the study of drivers© psychological
mechanisms, DSC®9 Driving Conference, Paris 7-8 juillet
1999, CD ROM, 12P.

Pauzié A, 2001, Driving behavior and ergonomics of in-
vehicle communicating systems, Symposium  on
measurement analysis and modelling of human functions
21-23 September 2021 Sapporo Japan, 5P.

Servignat C, Vernet M, 2001, Ergonomic evaluation of a
pre-information system for drivers, Systems Social and
Internationalization Design Aspects of Human-Computer
Interaction, P986-990.

Validity

Availability/restrictions The instrumented cars are available for external users.

Contact person philippe.deleurence@inrets.fr, arnaud.bonnard@inrets.fr
Reference: 2VTI-050520-D1-DB Page 22
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3.4 TNO ICACAD INSTRUMENTED VEHICLE

Equipment

Instrumented car

Description (reference)

ICACAD vehicle to measure driver behaviour on the
road. Computerised system within the vehicle are
capable of measuring driver performance and
behaviour as well as physiological variables, and
eye scan patterns. It also contains an intelligent
supervisor that supports the driver by means of
visual, auditory and kinaesthetic messages.
(http://www.tm.tno.nl/research/fac_vh-traffic.html
http://www.tm.tno.nl/downloads/2001vh4e.pdf)

Stationing

Soesterberg, Netherlands

Applications

It can be used to assess the effects of certain
infrastructural elements on driver behaviour, as well
as to evaluate new in-car systems. It will be used for
the evaluation of new road designs, traffic
management measures and in-vehicle driver support
systems.

Performed studies — examples

Brouwer, Hogema &Janssen:
System evaluation of a stop-and-go system with
subjects (TM - 03 - D003)

Hogema & Veltman: Workload and driving
behaviour: second field experiment . (TM - 03 -
C018)

Jansen, Kaptein & Claessens: Behaviour and safety
when driving with in-vehicle devices that provide
real-time traffic information. (http://www
nrd.nhtsa.dot.gov/departments/nrd-13/driver-
distraction/PDF/Janssen.PDF)

Validity

Availability/restrictions

Contact person

Hogema@tm.tno.nl
vanderHorst@tm.tno.nl

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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3.5 TNO INCA INSTRUMENTED VEHICLE

Equipment

Instrumented car

Description (reference)

INCA vehicle Two instrumented vehicles to measure
driver behaviour on the road. Computerised system
in the vehicle is capable of measuring driver
performance and behaviour as well as physiological
variables, and eye scan patterns.
(http://www.tm.tno.nl/research/fac_vh-traffic.html
http://www.tm.tno.nl/downloads/2001vh4e.pdf)

Stationing

Soesterberg, Netherlands

Applications

It can be used to assess the effects of certain
infrastructural elements on driver behaviour, as well
as to evaluate new in-car systems. They will be used
for the evaluation of new road designs, traffic
management measures and in-vehicle driver support
systems.

Performed studies — examples

Brouwer, Hogema &Janssen:
System evaluation of a stop-and-go system with
subjects (TM - 03 - D0O03)

Hogema & Veltman: Workload and driving
behaviour: second field experiment . (TM - 03 -
C018)

Jansen, Kaptein & Claessens: Behaviour and safety
when driving with in-vehicle devices that provide
real-time traffic information. (http://www
nrd.nhtsa.dot.gov/departments/nrd-13/driver-
distraction/PDF/Janssen.PDF)

Validity

Availability/restrictions

Contact person

Hogema@tm.tno.nl
vanderHorst@tm.tno.nl

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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3.6 VTIINSTRUMENTED CARS

Equipment

Instrumented cars

Description (reference)

The most frequently used car for measuring
individual driver behaviour in real traffic is a Volvo
850. All measurement devices in this car are
concealed from the driver. Another instrumented
car (Audi) can also be used to detect the
behaviour of other road users (vehicles) e.g. using
the “car following” method.

A number of vehicle data can be recorded in the
instrumented cars; e.g. speed, distance travelled,
time driven, g-forces in x- and y-direction,
distance and time to the vehicle in front, speed of
the vehicle in front, application of the brake pedal
(yes/no), use of direction indicators, engine rpm,
and steering wheel angle. Additionally (in the
Volvo) three cameras film the driver's face, the
driver’s feet (pedal usage), and the scene in front
of the car respectively. Sound recordings can also
be made.

(http://www.vti.se/default 2782.aspx)

Stationing

VTI, Linkdping, Sweden

Applications

An instrumented car opens up new opportuneities
for examining a car driver's actual driver
behaviour. The advantages include:
» All measurement equipment is concealed from
the driver. The driver thus does not need to be
made aware that he/she is being observed.
e Driving can take place in real traffic.
* The driver can be alone in the car, and his/her
driving is thus not affected by the presence of a
researcher, for example.

The behaviour of “other” vehicles can be detected
from outside by an instrumented car.

Performed studies — examples

Nolén & Nyberg: The effect of training strategies
on the driving performance of young drivers. VTI
report 463. 2001. Hakamies-Blomqvist, Ostlund,
Henriksson & Heikkinen: Old car drivers in the
driving simulator — a validation study. VTI report
464, 2000.

Validity

Availability/restrictions

Are available for external users.

Contact person

anders.nyberg@vti.se

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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3.7 VTT INSTRUMENTED CAR

Equipment

Instrumented car

Description (reference)

The instrumented car is equipped with a PC-
based hidden (concealed from driver) measuring
system, differential GPS receiver and a video
recording system with two cameras, one in front of
the vehicle and one in the dashboard aimed
towards the driver® face. Sound recordings can
also be made. The data is transmitted to the
videocassette recorder (VCR) and computer in the
trunk.

A number of vehicle data can be recorded: speed,
distance travelled, time driven, location of the
vehicle (differential GPS and Dead Reckoning), g-
forces in lateral and longitudinal direction,
application of the brake pedal (yes/no) and pedal
effort, use of control systems (indicator e.g.),
engine rpm and steering wheel angle. Also lateral
position (distance from lane markings) measuring
systems can be installed to vehicle.

Stationing

VTT, Espoo, Finland

Applications

Instrumented vehicle can be used to assess the
effects of certain infrastructural elements on driver
behaviour, as well as to evaluate new in-car
systems. One of the advantages is that driving
can be studied in real traffic. Since all
measurement equipment is concealed from the
driver, the driver does not need to be made aware
that he/she is being observed. In most of the
previous studies, there has been a simulated or
existing, in-vehicle system built and installed
inside the vehicle.

Performed studies — examples

TRAVELGUIDE - project. Luoma & Rama
"Acceptance of traffic sign information provided
by an in-vehicle terminal” 9th World Congress on
Intelligent Transport Systems, Chicago, IL. ITS
America, Ertico-ITS Europe, ITS Japan (2002),
11 p.
HASTE - Human Machine Interface and The
Safety of Traffic in Europe, D2. HMI and safety-
related driver performance.
http://www.its.leeds.ac.uk/projects/haste/deliverab
le.htm

Validity

Availability/restrictions

The instrumented vehicle has been used by
external users in joint projects.

Contact person

Mikko.Kallio@vtt.fi, Virpi.Anttila@vtt.fi

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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4. Test track

4.1 INRETS TEST TRACK

Equipment

Test track Satolas

Description (reference)

Covering 29 hectares at Lyon Satolas airport, the circuit is composed
by an oval circuit of 2km. Some additional road segments allow the
creation of various paths.

(http://wwwe.inrets.fr/labos/equipement.e.html)

Stationing , INRETS, SatolasFrance
Applications the circuit is intended for various experiments
- alertness studies
- sign visibility tests
- time reaction measurement.
Performed studies Related to studies with INRETS instrumented cars
examples
Validity

Availability/restrictions

The test track is available for external customers.

Contact person

Philippe.deleurence@inrets.fr, arnaud.bonnard@inrets.fr

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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4.2 TRL TEST TRACK

Equipment

Test track

Description (reference)

TRL® 3.8 km research track is made up of several purpose-designed
roads, which offer a range of opportunities for specialist research,
development and testing.
(http://www.trl.co.uk/1024/mainpage.asp?page=92)

Stationing Crowthorne, Berkshire, UK

Applications Tyre and braking tests, vehicle handling and stability trials, driver
training and testing, high-speed manoeuvres, evaluation of new road
layout designs, fuel consumption and noise measurements, evaluation
of road and vehicle instrumentation, fuel consumption and vehicle noise
measurements.

Performed studies Barrier impact testing, skid resistance trials, tyre/road noise testing,

examples variable message signing trials.

Validity

Availability/restrictions

Available for external users. Charges are based on hourly rates.

Contact person

Pyoung@trl.co.uk

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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4.3 TAI TEST TRACK

Equipment Test track

Description (reference) 50 km road section in Lillehammer area.

Stationing Lillehammer, Norway

Applications Implementation of safety measures. |ITS-solutions are among the
possible options.
An “adventure center” will be opened early in 2005. Tests for the
public are provided regarding driving behaviour and risk inclination.
Two Toyota Avensis’ and two Toyota Prius’ will be provided for the
public. The vehicles are equipped with AlcoLok and a “green signal” is
required before driving. A fixed route in Lillehammer city and outside
the city will be driven and data collected continuously during the trip,
analysed subsequently, and fed back to the drivers together with an
appraisal of the driving (Prius is a hybrid vehicle where driving style in
terms of economic driving are fed back to drivers continuously during
the drive (display/histogrammes).
The Prius is equipped with an ISA device that alarms with a sound
signal if speed limits are violated. The Avensis’ gas pedal provides
resistance in the gas pedal if limits are violated. An alarm is given if the
seat belts are not in use and the alarms increases if non-use persists.
A route guidance system tells the drivers where to drive.
The test track consists of a rather narrow (15-16 m), four-lane
motorway with separation in the middle. Some stretches of the road
are equipped with a rather wide mid-section with rumble strips running
lengthwise.

Performed studies Experiments with different types of longitudinal mid-sections (rumble

examples strips, varying widths).
Automated speed control (“speed cameras”) by measuring average
speed across given stretches of road.
Experiments/trials with new radar types and number plate recognition
systems.

Validity ?

Availability/restrictions

Vehicles and road stretch can be used by any drivers (no restrictions
for drivers with a driving licence). The road stretch is selected
especially for applying new measures in the perspective of Vision
Zero. Some 100 Mio NOK will be invested on the stretch and the
Adventure Centre (100 Mio NOK » 12 Mio )

Contact person

Anders Godal Holt agh@vegvesen.no), Arild Ragngy (ar@toi.no)

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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5. Self contained road network

5.1 TAI TEST SITES ON PUBLIC ROAD NETWORK

Equipment Test sites on public road network

Description (reference) Several test sites on arterial road to Oslo and ring roads around Oslo
city. large, overhead VMS text information boards. (n =?)

Stationing Oslo, Norway

Applications Information to the drivers regarding detours, road blocks, travel times,
gueue information, weather condition etc

Performed studies — | Driver behaviour during reading VMS text messages: Distractions,

examples driver speeds, lane positions, lane wavering.

Comparisons will be made between messages with different length,
letter types and sizes, as well as information contents with regard to
effects on driver behaviour.

Validity ?

Availability/restrictions None (all boards on public roads in and around Oslo).

Contact person Fridulv Sagberg (fs@toi.no)

Reference: 2VTI-050520-D1-DB Page 30
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5.2 TRL SELF CONTAINED ROAD NETWORK

Equipment

Self contained road network

Description (reference)

The private road system is a network of specially constructed roads
offering controlled conditions free from distractions and other traffic.
(http://www.trl.co.uk/1024/mainpage.asp?page=92)

Stationing Crowthorne, Berkshire, UK

Applications Located within TRL® research track, the private road system comprises
2.75 km of carriageways. It can be operated independently of the major
road system. Its design reproduces the kind of road and junction
layouts that can be found in many urban areas throughout the country
The private road system is available for hire, supplemented if
necessary with testing equipment and the analytical skills of our
experienced research staff.

Performed studies

examples

Validity

Availability/restrictions

Available for external users.

Contact person

Pyoung@trl.co.uk

Reference: 2VTI-050520-D1-DB
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6. HMI Lab

6.1 BASTLAB

Equipment

BASt HMI Lab

Description (reference)

Modular structure consisting of four main components: driving
simulation, ADAS / IVIS GUI modelling and simulation, set of evaluation
tools and surrogate tasks (e.g. PDT, LCT, Occlusion), measuring chain.
In order to build up scenarios independent variables can be chosen
both from parameters of driving simulation and ADAS / IVIS simulation.
Dependent variables to be used as indicators can be deduced from
driving simulation, ADAS / IVIS simulation and from the evaluation
methods. Most of the variables can be monitored on-line and logged.

Stationing BASt premises, Bergisch Gladbach, Germany

Applications Studies on driver behaviour and interactions between driver and on-
board systems / ADAS / IVIS (e.g. driver distraction, workload; learning
of operation); simulation and evaluation of ADAS and IVIS; usability
tests; evaluation and development of methods and tools for evaluation
of ADAS and IVIS

Performed studies Method evaluation and development within AIDE project

examples

Validity

Availability/restrictions

Tests by order of external customers are possible as from 2006;

Contact person

Schindhelm@bast.de

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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6.2 CDV LAB

Equipment “PERLA” laboratory

Description (reference)

Computer with control board and pedal; producer: HORKEL company

Stationing

Brno, South Moravia, Czech Republic
CDV Office: Vinohrady 10

Applications Device with 2 softwares: Method of Bourdon test of long-term workload
— measuring vigilance; Determinantal device test (analogy of vienna
determinantal test) - measuring average reaction time on visual and
aural stimuli with manual - or footreactions, types of errors

Performed studies Testing people with diabetes in the frame project IMMORTAL,

examples measuring of reaction times of drivers

Validity Validity is matches the validity of Bourdon method — the results

correspond with the written form of the test.

Availability/restrictions

The laboratory is outmoded, but still is available for needs of measuring
reactions of participants.

Contact person

PhDr. Jan Weinberger
weinberger@cdv.cz

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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6.3 CUT COMPUTER TOOL FOR CONDUCTING PSYCHOLOGICAL EXPERIMENTS

Equipment

E-Prime v1.0

Description (reference)

E-Prime is a graphical experiment generator for Windows. It consists of
a suite of applications to design, generate, run, collect data, edit and
analyze the data. It also includes a scripting language quite similar to
Visual Basic that allows further programming.
(http://www.pstnet.com/products/e-prime)

Stationing Chemnitz University of Technology, Germany

Applications Useful for any experiment requiring the presentation of stimuli (visual or
acoustic) and the collection of response data, especially reaction times
(precise millisecond timing)

Performed studies PDT-like task to assess the impact of different secondary tasks on

examples driver situation awareness — subjects perform a combined detection
(PDT-style) and choice reaction (modified n-back) task while answering
a phone call, operating a navigation system, using a PDA ...
Analysis of different in-vehicle warning signals — subjects have to
respond to various acoustic and visual warnings while performing a
driving task (lane change task)

Validity

Availability/restrictions

Available for external use.

Contact person

martin.baumann@phil.tu-chemnitz.de

Reference: 2VTI-050520-D1-DB
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6.4 HIT VIRTUAL REALITY LAB

Equipment Virtual reality lab.

Description (reference) Within the framework of the of the operational programme
COMPETITIVENESS of the Ministry of Development,
Measure 3.3, Action line 3.3.1, Act 3.3.1.2 “Excellence in
Research and Technological Organisations supervised by
the Greek General Secretariat for Research and
Development”, HIT has obtained in 2003 a virtual reality
system. This is a single wall cave system and is used for
the realization of structural, ergonomical and other safety
and assessment analyses, which require the simulation of
a series of various procedures, performed by the Hellenic
Institute of Transport.

For the implementation of the above research scopes, the
VR system has adapted a number of software tools, which
give the potential for the visualization and manipulation of
2D and 3D CAD files in immersive environment, which
includes cuts, disassemblies, measurements, rotations,
lightning, etc. in real time. This application framework may
prove to be useful for engineers during the phase of
design and revision and moreover for the products
marketing and exploitation, by means of their
demonstration.

By means of the use of human models and their multiple
parameterisations, there is also the potential for Human
Factor and Risk Analyses, before the final physical product
is to be produced and commercially exploited. It is a cost-
effective and flexible tool aiming at the qualitative product
advancement.

There are a lot of software tools that could be adapted in
the HIT VR system aiming at the implementation of more
complex and sophisticated analyses, whereas the
potentials for the system advancement to a three, four, five
or six walls system (VR cave) is considered as a foreseen
and feasible perspective within near future.
(http://www.hit.certh.gr/english/kentro_aristeias.html)

Stationing Thermi-Thessaloniki, Greece

Applications Ergonomic analysis of in-vehicle applications, including
HMI of ITS.

Performed studies — examples Evaluation of training procedure on the use of project

applications in the industrial sector within the framework of
VIRTHUALIS FP6 project.

Validity
Availability/restrictions Available for external use, under the condition of prior
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agreement on the period, duration and type of use.

Contact person

Dr. Evangelos Bekiaris (abek@certh.gr)

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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6.5 IFADO LABS FOR CONDUCTING COGNITIVE TASKS

Equipment Two virtual reality labs

Description (reference) Two fully equipped labs (one of them sound-proof) for
conducting cognitive tasks.
(http://www.ifado.de/de/supports/ze4/uebersicht.php)

Stationing Dortmund, Germany

Applications

Performed studies — examples

Validity

Availability/restrictions

Contact person gude@ifado.de
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6.6 ICCS VIRTUAL REALITY LAB

Equipment Virtual reality lab

Description (reference) Fully equipped virtual reality lab (power wall). Rapid
Prototyping Applications and Desktop applications.
(http://www.ifado.de/de/supports/ze4/uebersicht.php  and
http://i-sense.iccs.gr/VR-Lab.htm)

Stationing Athens, Greece

Applications - Tracking application for VR setups

Activities in this field include both hardware and
algorithmic development. Emphasis is given on
acoustic tracking systems and hybrid solutions
encompassing different technologies.

Evaluation and Testing of VR features
Such tests include amongst other the evaluation of
input devices and interaction menus, runtime
software comparative tests to determine best speed,
visualization and ease of use.

Virtual Environments for simulation purposes
Using different modelling tools (i.e Multigen Paradigm)
Virtual Environments are designed to serve simulation
purposes addressing ergonomic issues.

Education within Virtual Worlds
Training and educational applications concerning the
exploration of potentially dangerous situations can be
achieved through the enhancing of user presence, which
can allow training familiarization without risk and at low

expense.

Performed studies — examples ICCS is developing training and educational applications,
is conducting extended tests regarding virtual reality
components’ technical, ergonomic, applicability

characteristics, actively involved in the field of visualization
and simulation for medical purposes. ICCS is coordinating
one of biggest NoEs on VR, the INTUITION project (Virtual
reality and virtual environments applications for future
workspaces). Aim of the INTUITION project is to gather
and cluster all knowledge regarding Virtual Reality and its
applications in different application domains including the
automotive and aerospace domain. Build on existing
knowledge to develop guidelines for future research.
Coordinate and initiate take-up activities on generated
knowledge. ICCS has also participated in the VIEW
project (Virtual and Interactive Environments for
Workplaces of the Fu-ture), which aim was to develop best
practice for industrial implementation and use of virtual
environments, and integrate VE' s in product development,
testing and training for workplaces of the future. Other
related projects are HILAS, VIRTHUALIS, Seeing Space,
Sport for all, SAFEGUARD.

Validity

Availability/restrictions The lab can be shared in the course of the project, after
prior agreement with the contact person of ICCS
mentioned below.

Contact person Nikos Frangakis (nikos@iccs.gr)
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/. Special equipment for driving
behavioural recording

7.1 CUT EYE TRACKING SYSTEM

Equipment

Remote Eyetracking Device: i-view (SensoMotoric Instruments GmbH)

Description (reference)

iView RED computes gaze path and fixations contact-free and without
the use of chin-rests or bite-bars. The software allows online gaze
position computation, real-time visualization, online fixation analysis,
and digital output for control purposes.

Measurements can be taken from any single planar surface, such as
computer monitors, television or projection screens. Recordings can
be made under normal office conditions and the system does not
require special illumination precautions.

The iView RED eye tracking system consists of two main components,
the iView X computer and the camera.

Sampling Rate 50 Hz; Tracking Resolution, Pupil/CR: 0.1 deg. (typ.);
Gaze Position Accuracy: 0.5 - 1 deg. (typ.); Operating Distance
Subject-Camera: 0.4 - 1.0 m

Headmounted system included.

www.smi.de
Stationing Chemnitz University of Technology, Germany
Applications Applications range from usability evaluations (e.g. testing the efficiency
of a Graphical user interface design) to basic research with parallel
EEG recordings.
Performed studies - reading and information search in hypertext systems
examples - usability of websites
- evaluation of driver assistence systems
- driver distraction
(http://www.tu-
chemnitz.de/phil/psych/professuren/allpsyl/index_english.html)
Validity -

Availability/restrictions

Available for external users.

Contact person

anja.naumann@phil.tu-chemnitz.de

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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7.2 FAcTuM WIENER FAHRPROBE

Equipment

Wiener Fahrprobe

Description (reference)

The Wiener Fahrprobe is an observation method used by either one or
two persons inside observed subjects’ cars, in order to assess these
subjects” behaviour. Several behaviour variables are registered. Driving
behaviour is registered both in a standardised and non-standardised
way (= non-predictable events). The total set of variables is meant to be
a reflection of the observed subjects” driving behaviour, or driving style.
Changes in driving behaviour that are expected from any measures, or
brought about by any other changes of the preconditions for driving,
should be reflected by changes in these variables.

Stationing Vienna; AUSTRIA
Applications Driver behaviour observation of individual problem solving and
communication
Performed studies Safety of use of electric micro cars
examples Elderly drivers driving ability.
Driving style of policemen
Test of road design aspects in Vienna.
Effects of a Dual Mode Route Guidance System on driving
Evaluation Autonomoue Intelligent Cruise Control (AICC).
Effects of ISA on driving and interacting (Leeds, Lund)
Validity Evaluat|on of Bukasa & Risser (1985), where the correlation between

individuals™ accidents records (5 years insurance data) and their
behaviour registered with the help of the Wiener Fahrprobe were
calculated. Validation study by Chaloupka & Risser (1995), where the
correlation between different accident types for 51 road sections along
a standardised route (police registered accidents) and behavioural data
from the Wiener Fahrprobe were calculated. Some significant validation
coefficients were derived (see Risser 1997).

Availability/restrictions

Either a driving licence or driving school car is needed
Standardised test track has to be established

Contact person

Ralf Risser; ralf.risser@factum.at

Reference: 2VTI-050520-D1-DB
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7.3 HIT ELS SYSTEM FOR DROWSINESS DETECTION

Equipment

ELS driver fatigue  monitoring and  detection  system.

Description (reference)

The Eyelid sensor (ELS) is a stand-alone image processing prototype,
which provides a drowsiness diagnosis of drivers based on their eyelid
activity. The ELS is a development prototype developed by SIEMENS
VDO Automotive, which supported research on driver® drowsiness
carried on the SAVE and AWAKE European project. It is not yet a
commercialized product.
The Eyelid sensor uses a CCIR standard B/W camera turned 90° left,
placed in the bottom of the instrument panel (cf. figure 1). The driver®
face is thus observed through the steering wheel (cf. figure 2). Two
near infrared lightning (non invasive light) devices placed on the top of
the dashboard at each side of the steering wheel illuminate the driver®
face. Finally a PC based ECU processes the images in real time to
detect the eyes and measure the eyes opening. The opening signal of
each eye is then analyzed to identify simultaneous blinks and
measures their durations. A final decision making step provides a 3
level drowsiness diagnosis based on the blink duration signal.
The ELS provides 3 output:
Drowsiness level in 3 steps according to the following :
0: the driver is fully awake
1: the driver is slightly sleepy
2: the driver is very sleepy
PERCLOS measure on a 1-minute period duration.
Blink duration of the detected blinks.
The above information are displayed on a PC monitor jointly with an
image of the driver® face including tags on the eyes, the blink opening
curves of both eyes and the blink duration of each detected blink.
The drowsiness level, PERCLOS and blink duration values, can be
stored on log files and sent via TCP/IP.
(http://www.awake-eu.org/system.html)

Stationing Thermi- Thessaloniki, Greece

Applications Detection of driver's drowsiness state through eye behaviour
monitoring.

Performed studies Study on drowsiness monitoring and detection in fiver different

examples validation pilots within the framework of AWAKE FP5 project.
Main output equipment of the validation phase of the SENSATION and
AIDE FP6 integrated project drowsiness and HMI tests.

Validity Validation tests performed in various different European sites.

Validation results available within: a) Giralt Alain “Collecting data on

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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real driving condition for the development of the HDM”", b) AWAKE
Deliverable 7.3 ‘Assessment & Evaluation Report” and ¢) AWAKE
Deliverable 10.2 ‘Final Project Report'.

Availability/restrictions

Available only through the HIT research vehicle. Cannot be used as
standalone equipment. In addition the following restrictions are
identified by the developer:

Low light environment (night driving, laboratory) or gray sky days

(no direct sunshine)

No glasses because of light reflections.

Car driving conditions

Normal head position (looking ahead at the road)

Contact person

Dr. Evangelos Bekiaris (abek@certh.gr)

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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7.4 HIT EGS SENSOR FOR TRACKING OF GAZE DIRECTION

Equipment

Eye-Gaze sensor for gaze direction tracking.

Description (reference)

The aim of this sensor is to estimate the driver gaze direction by video
3D head tracking. The sensor has been developed by DaimlerChrysler.
It is based on commercially available hardware and proprietary image
processing software.

The tracking is performed at 40 Hz on a PAL resolution gray value
camera. The camera shutter is controlled by the software, thus lightning
variations are handled automatically. The software runs in a personal
computer platform with the Linux operating system. The parameters
tracked are:

the 3 space coordinates of the head

the 3 angle coordinates of the head

the 6 corresponding velocities

some biometrical data, e.g. the eye distance.

The main feature of the system is that it initializes the tracking on
different persons automatically (many other systems do it manually or
semi-automatically). Specific features of the face (mouth, nose, eyes)
are searched. When the face of the driver is detected the tracking
phase is triggered. A particular spatial-temporal filtering technique
(Kalman filter) is used to estimate the parameters.
(http://www.awake-eu.org/system.html)

Stationing Thermi-Thessaloniki, Greece

Applications Detection of driver's drowsiness state through eye behaviour
monitoring.

Performed studies Study on gaze direction as an input parameter for the integrated Traffic

examples Risk Estimation (TRE) module of the AWAKE FP5 project.

Validity Validation tests have been performed in various sites, during the

AWAKE system validation phases. Results of these studies are
available within a) AWAKE Deliverable 7.3 ‘Assessment & Evaluation
Report” and b) AWAKE Deliverable 10.2 ‘Final Project Report’.

Availability/restrictions

Available only through the HIT research vehicle. Cannot be used as
standalone equipment. In addition the following restrictions are
identified by the developer:

The system works well in all environmental conditions. Most difficult is
the initialisation phase for all types of drivers. Glasses and specific
somatic characteristics make the initialisation more difficult.

Contact person

Dr. Evangelos Bekiaris (abek@certh.gr)

Reference: 2VTI-050520-D1-DB
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7.5 INRETS OCULOMETER WITHOUT CONTACT

Equipment

Oculometer without contact

Description (reference)

The Lescot have two occulometers :ASL 501 out-door and
FACELAB(http://www.seeingmachines.com/facelab.htm ).

The fist can be use on simulator and the second one is installed on
INRETS expérimental car

Stationing Lescot Bron France

Applications Recording driver® visual strategies
Performed studies

examples

Validity

Availability/restrictions

Available for external users

Contact person

Arnaud.bonnard@inrets.fr, catherine.gabaude@inrets.fr

Equipment

Oculometer without contact

Description (reference)

(http://www.seeingmachines.com/facelab.htm )

Stationing

Lescot Bron France

Applications

Performed studies

examples

Validity

Availability/restrictions

Contact person

Arnaud.bonnard@inrets.fr, catherine.gabaude@inrets.fr

Issuing date: 20 May 2005
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7.6 TNO EYE-TRACKING SYSTEM

Equipment Eye-tracking system

Description (reference) The eye-tracking system available at TNO Human Factors is the
ISCAN system, a pupil/cornea reflection eye tracking system. By
illuminating the left eye with an infrared source, the camera can obtain
a clear image of the eye by using an infrared pass filter to identify the
dark image area of the pupil. During experiments on the road in our
instrumented car or on our driving simulator, we can measure what a
driver is looking at, by either using a system that is head-mounted or a
system that is not attached to the driver® head. Both systems calculate
the eye® pupil and corneal reflection positions with a 12-bit resolution.
The head-mounted system has an extra camera, mounted slightly
below the left eye, recording the driver® field of view. The advantage
here is that we can accurately measure what the subject was fixating in
environments in which we do not know on forehand what the driver will
experience. With this system, the cameras and the infrared source are
built into a specially designed cap. When measuring eye movements,
drivers can freely move their heads.
(http://www.tm.tno.nl/research/fac_wn-vis.html)

Stationing Soesterberg, Netherlands

Applications HMI

Performed studies -
examples

Validity

Availability/restrictions

Contact person Martens@tm.tno.nl

Reference: 2VTI-050520-D1-DB Page 45
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7.7 TNO PDT METHOD

Equipment

PDT (Peripheral Detection Task)

Description (reference)

The Peripheral Detection Task (PDT), developed at TNO Human
Factors, is a valid measure for small changes and short lasting peaks in
workload while performing a continuous task such as driving. The
advantage of the PDT in comparison with other workload measures is
that it is not interfering with the task at hand, and it is a very sensitive
measure for workload variations induced by traffic, the road
environment, driving experience or HMI complexity. A small stimulus is
presented in the visual periphery of a subject. As soon as the subject
detects the stimulus (without foveal vision), he/she has to respond by
pressing a simple finger switch.

The horizontal angle at which the stimuli are presented to the driver
corresponds with the location of pedestrians or road signs. If more PDT
stimuli are missed because of increased workload, it may be assumed
that under similar circumstances also more road signs, pedestrians or
other relevant objects may be missed because of attentional narrowing.
(http://www.tm.tno.nl/research/fac_wn-vis.html)

Stationing Soesterberg, Netherlands

Applications HMI

Performed studies —| Van Winsum, Martens & Herland: The effects of speech versus tactile

examples driver support messages on workload, driver behaviour and user
acceptance. TNO report, TM-00-C003, Soesterberg, 1999.

Validity

Availability/restrictions

Contact person

Martens@tm.tno.nl

Reference: 2VTI-050520-D1-DB
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7.8 VTI SMART EYE PRO EYE-TRACKING SYSTEM

Equipment

Smart Eye Pro eye tracking system

Description (reference)

The Smart Eye Pro is a remote eye tracker. It works in real time with
one, two, three or four cameras. Unique computer vision technology
makes the system extremely robust and also insensitive to illumination
changes. (http://www.smarteye.se/)

Stationing Linkdping, Sweden

Applications Driver behaviour and distraction, HMI, IVIS, ADAS

Performed studies Effects of in-car distractors, effects of alternative intersection design
examples

Validity

Availability/restrictions

Available for external users.

Contact person

Joakim.ostlund@vti.se

Reference: 2VTI-050520-D1-DB
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7.9 VTI NAC 600 EYE-TRACKING SYSTEM

Equipment

NAC 600 eye mark recorder

Description (reference)

The NAC 600 system for eye movement measurements is based on

corneal reflection.

Stationing Link6éping, Sweden

Applications Driver behaviour, HMI, IVIS, ADAS

Performed studies NAC 600: Falkmer, Nilsson & Tornros: Detection and identification of

examples information presented peripherally inside the car. VTl report 461A,
2000.

Validity

Availability/restrictions

Available for external users.

Contact person

Joakim.ostlund@vti.se

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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7.10 VTI PDT METHOD

Equipment

PDT (Peripheral Detection Task)

Description (reference)

The PDT method, developed at TNO, is suitable for measuring short
lasting peaks in workload while performing a continuous task such as
driving.

Stationing Linkdping, Sweden

Applications Driver behaviour, HMI, VIS, ADAS

Performed studies — | Kircher et al: Mobile telephone simulator study. VTI meddelande 699A,

examples 2004.
Harms & Patten: Peripheral detection as a measure of driver
distraction. A study of memory-based versus system-based navigation
in built-up area. Transportation Research Part F, vol 6F (1), 2003, pp.
23-36.

Validity

Availability/restrictions

Available for external users.

Contact person

Joakim.ostlund@vti.se

Reference: 2VTI-050520-D1-DB
Issuing date: 20 May 2005
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7.11 VTl PRESSURE SENSITIVE STEERING WHEEL

Equipment

Pressure sensitive steering wheel

Description (reference)

The steering wheel is built up of pressure sensitive sections (sensors)
enabling detection of where on the wheel the driver holds it and how
hard.

Stationing Linkdping, Sweden

Applications Driver behaviour, HMI, VIS, ADAS

Performed studies The steering wheel has been used in studies carried out in the VTI
examples driving simulator.

Validity

Availability/restrictions

Available for external users.

Contact person

Bjorn.peters@vti.se

Reference: 2VTI-050520-D1-DB
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7.12 VTI ELS SYSTEM FOR DROWSINESS DETECTION

Equipment

ELS (EyeLidSensor) system

Description (reference)

The system (from Siemens) detects the presence of driver drowsiness
by an EyelLid Sensor (ELS). The EyelLid Sensor measures the driver’s
eye blinks and eyelid closure, predominantly the duration of them. The
main components of the ELS are a video camera, near infrared light
sources and an image-processing unit. The resulting data can be
classified according to different degrees of drowsiness.

Stationing Link6éping, Sweden

Applications Driver behaviour, driver states

Performed studies The ELS system has e.g. been used in simulator studies in the FP5

examples projects AWAKE and ADVISORS for studying safety related effects of
drowsiness on driving behaviour.

Validity

Availability/restrictions

Available for external users.

Contact person

Bjorn.peters@vti.se

Reference: 2VTI-050520-D1-DB
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8. Physiological parameters

recorders

8.1 IFADo EEG, EOG, EMG

Equipment

EEG, EOG, EMG

Description (reference)

The equipment consists of two amplifiers, one stationary and one
portable amplifier. Both amplifiers can record physiological signals from
64 channels — EEG, EOG, EMG. The portable amplifier is suitable to
measure physiological data in the field, particularly in driving simulators
and in cars from drivers during driving.

Stationing

Dortmund, Germany

Applications

Performed studies
examples

Validity

Availability/restrictions

Contact person

Falkenstein@ifado.de

Reference: 2VTI-050520-D1-DB
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8.2 INRETS RECORDING EQUIPMENT

Equipment

Physiological parameter recording equipment

Description (reference)

Recording the cardiac signal during driving on road via the system
Electrocardiographe ECG3 of Eurosmart society. This measurement is
numerized at 250 Hz via the national instrument acquisition card and is
synchronizing with the other measurements on the experimental car.
Aquisition and processing of Brain Evoked Potentials (PE), via
SYSTEM PLUS ® sotware, of Micromed society on portable PC
Compaq ARMADA ®. on simulator

Stationing Bron Cedex, France

Applications

Performed studies Measurement of impact of telephon calls and conversation with
examples passager during driving

Validity

Availability/restrictions

Available for external users

Contact person

philippe.deleurence@inrets.fr

Reference: 2VTI-050520-D1-DB
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8.3 TNO VITAPORT

Equipment

VITAPORT

Description (reference)

See under VTI

Stationing

Soesterberg, Netherlands

Applications

Performed studies
examples

Validity

Availability/restrictions

Contact person

Martens@tm.tno.nl

Reference: 2VTI-050520-D1-DB
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8.4 VTI VITAPORT 2

Equipment

Vitaport 2

Description (reference)

For physiological measures VTl uses the Vitaport 2 by TEMEC
Instruments B.V. Vitaport 2 is a portable recorder for physiological
signals, such as ECG, EEG and EOG. These signals are influenced by
mental workload, stress, drowsiness, physical activity etc.
(www.temec.nl).

Stationing Linkdping, Sweden

Applications Vitaport 2 is primarily used in driving simulator and on-road
experiments with instrumented cars for measuring mental workload,
drowsiness and stress.

Performed studies EKG och EDA (electro dermal activity): Ostlund et al.: HMI and Safety-

examples Related Driver Performance (HASTE GRD1/2000/25361 Project
Deliverable 2). 2004.
EEG, EOG och EMG: Anund, Peters & Lowden: Pilot 15 report
(AWAKE IST-2000-28062 Report Deliverable VTI7_9_3). Linkdping,
Sweden: VTI. 2003.

Validity

Availability/restrictions

Contact person

Joakim Ostlund, joakim.ostlund@vti.se

Reference: 2VTI-050520-D1-DB
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9. Special HMI Equipment

9.1 HIT sPecIAL HMI REAR-VIEW MIRROR

Equipment

Rear-view mirror with integrated smart-card reader, static indicators
and flashing warnings.

Description (reference)

The rear-view mirror HMI device is a prototype HMI component which
has been developed by the University of Stuttgart within the framework
of AWAKE FP5 project. This device consists of an integrated smart
card reader module which allows the user to insert his/her personal
card from the bottom of the mirror, a visual alarm based on an array of
9 red LEDs triangularly grouped behind the rear view mirror glass,
special lenses which allow for equal distribution of brightness, light
indicators to enhance comprehensibility of the driver's state reflected
through a completely opened eye (normal state), amber (getting drowsy
state) a half-closed eye and red (drowsy state) a fully closed eye to
convey different driver states with respect to drowsiness.
(www.awake-eu.org)

Stationing Thermi- Thessaloniki, Greece

Applications Driver personalisation through use of smart card. Driver state reflection
through mirror state indicators. Provision of visual warning to the driver
(HMI).

Performed studies The rear-view HMI mirror is a component of the HMI system developed

examples within the framework of the AWAKE FP5 project, which has been
tested in several validation sites for two purposes: driver
personalisation (through smart-card use) and driver visual warning
(through flashing triangle within the mirror).

Validity See above.

Availability/restrictions

Available only through the HIT research vehicle. From the results of
the validation phase performed within AWAKE, it has been reported
that the visual warning provided through the HMI mirror is not enough
in case the driver is drowsy and it should be supported by additional
warning mechanisms such as sound or haptic warnings.

Contact person

Dr. Evangelos Bekiaris (abek@certh.gr)

Reference: 2VTI-050520-D1-DB
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9.2 HIT SEAT-BELT VIBRATION MODULE

Equipment Seat-belt vibration module for provision of haptic warning to the driver.

Description (reference) The seat-belt vibration device is based on a vibration motor and forms
a research prototype which has been developed by the University of
Stuttgart within the framework of AWAKE project. It serves as a means
of haptic feedback from the system contributing to an integrated HMI
system. Seat belt vibration has not been used in the past and
represents one important innovation to the design of hypovigilance
monitoring devices.

(www.awake-eu.org)

Stationing Thermi-Thessaloniki, Greece

Applications Provision of haptic warning to the driver through vibration of the seat
belt.

Performed studies —| The seat belt vibration module has been used as a part of the

examples integrated HMI developed within the AWAKE FP5 project. During the

validation phases it was reported that this component has been the
most efficient warning method for drowsy drivers, succeeding in
recalling the driver without startling him/her.

Validity See above.
Availability/restrictions Available only through the HIT research vehicle. May be easily adapted
to any normal vehicle seat-belt.
Contact person Dr. Evangelos Bekiaris (abek@certh.gr)
Reference: 2VTI-050520-D1-DB Page 57
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