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Driving simulation cooperation strategy – Pre-study report 
by Jonas Jansson, Lena Nilsson and Jan Andersson 
VTI (Swedish National Road and Transport Research Institute) 
SE-581 95 Linköping 

 

 
Summary 
Driving simulation is a large research area in itself and research conducted in driving 
simulators has applications in most areas in transport. Chalmers has a broad base of 
both educational and research activities in the transport area, with several active 
simulator users focusing on different topics. VTI has competence and long experience 
of developing, using and maintaining driving simulators. The institute operates three 
advanced driving simulators and several smaller facilities and develops simulator 
software in-house. 

The competence centre ViP, dealing with development and application of driving 
simulator methodology, is hosted by VTI and the ViP platform builds on the VTI 
software. Several (smaller) simulator facilities exist also at Chalmers. Maintaining such 
facilities in isolated university environments, e.g. by one department, has proven 
difficult over time, both at Chalmers and other universities. However, coordination of 
activities within Chalmers as well as with external partners offers a large opportunity to 
reach a prominent position within the field of driving simulation and to significantly 
improve the quality of the transport research at Chalmers. 

Because of the broad user base, a desirable direction is to establish a tool chain based on 
common technology and methodology, where it is it possible to easily move 
experiments from a simple environment to more advanced simulator facilities. This 
would allow a multitude of different kinds of simulator use such as educational (labs, 
courses, master theses, etc.), research and large scale demonstration. A unified approach 
ensures that competence is available to maintain the facilities and that technology and 
methodology are continuously improved based on application demands. 

By adopting a unified, collaborative approach, driving simulation can become an 
integral part of transportation research and education at Chalmers. Students may first 
meet the technology and methodology in a simple lab, e.g. in a course on human factors 
or vehicle dynamics. Later they can go on and carry out more advanced simulator 
research within master theses, Ph.D. studies and/or external research projects, re-using 
the skills they learnt in their early courses. Coordination of simulator activities and 
establishment of driving simulation tools should not only be done internally at Chalmers 
but, maybe even more importantly, together with external partners. Common efforts 
would strengthen cooperation and facilitate joint projects and knowledge transfer 
between Chalmers and its research partners. 

Extension and improvement of driving simulation at Chalmers can be achieved by 
forming a strong alliance with partners already well-established in the field, e.g. the 
vehicle industry, institutes and service providers within SAFER. Such an alliance is 
most easily accomplished by Chalmers joining the ViP centre. ViP possesses world 
class competence both in methodology and simulator technology. The recommendation 
is that Chalmers adheres to both the technical and methodological part of the ViP 
platform, thereby facilitating opportunities for co-development and joint maintenance of 
technology and facilities. By joining such an alliance, Chalmers would directly be put in 
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the forefront of simulator users and gain close access to one of the most advanced 
facilities in the world, VTI’s Sim IV. Also, the recommended tool chain would be 
available; the lowest level being the ViP simulator software running on a desktop 
computer, an intermediate level of several medium advanced facilities (such as the S2), 
and a top level of world class moving base simulators at VTI (Sim II, III, and IV). 



 

VTI rapport 763A  7 

Strategi för samarbete inom körsimulering – en förstudie 
av Jonas Jansson, Lena Nilsson och Jan Andersson 
VTI 
581 95 Linköping 

 
Sammanfattning 
Körsimulering är i sig ett omfattande forskningsområde och körsimulatorforskning har 
tillämpningar i många områden inom transportsektorn. Chalmers har en bred bas av 
såväl undervisnings- som forskningsaktiviteter inom transportområdet, med flera aktiva 
simulatoranvändare inom olika ämnesområden. VTI har stor kompetens och lång 
erfarenhet av att utveckla, använda och underhålla körsimulatorer. Institutet förfogar 
över tre avancerade simulatorer med rörelseplattformar och flera mindre utrustningar 
samt utvecklar egen simulatormjukvara. 

VTI leder kompetenscentret ViP som arbetar med utveckling och användning av 
körsimuleringsmetodik. ViP-plattformen som byggs upp baseras på VTI:s mjukvara. 
Även på Chalmers finns flera (mindre) simulatorutrustningar. Både på Chalmers och på 
andra universitet har det dock visat sig svårt för isolerade universitetsmiljöer, till 
exempel en institution, att över tid underhålla sådana anläggningar. Men genom 
samordning, såväl inom Chalmers som med externa aktörer, erbjuds stora möjligheter 
för Chalmers att nå en framskjuten position inom körsimulering och påtagligt förbättra 
forskningskvaliteten. 

På grund av den breda användarbasen är det önskvärt att etablera en verktygskedja 
baserad på gemensam teknik och metodik, där det är möjligt att på ett enkelt sätt flytta 
experiment från enklare testmiljöer till mer avancerade simulatoranläggningar. En sådan 
lösning skulle tillåta många olika typer av simulatoranvändning; inom utbildning (i 
laborationer, kurser, examensarbeten, etc.), inom forskning, och för storskaliga 
demonstrationer. Ett enat tillvägagångssätt garanterar att kompetens för att underhålla 
utrustningarna finns tillgänglig och att teknik och metodik kontinuerligt förbättras 
baserat på kraven från tillämpningarna. 

Genom att anta ett gemensamt och samarbetsinriktat angreppssätt kan körsimulering bli 
en integrerad del av forskning och utbildning om transporter på Chalmers. Studenter 
kan i ett första steg möta tekniken och metodiken i enklare laborationer, till exempel i 
någon kurs i human factors eller fordonsdynamik. De kan sedan fortsätta med mer 
avancerad simulatorforskning i examensarbeten, doktorandstudier och externa 
forskningsprojekt, där de använder de färdigheter de lärt sig i sina tidigare grundkurser. 
Samordning av simulatoraktiviteter och etablering av körsimuleringsverktyg bör inte 
ske enbart internt inom Chalmers utan, kanske ännu viktigare, tillsammans med externa 
aktörer. Gemensamma satsningar skulle stärka samarbetet och underlätta samprojekt 
och kunskapsöverföring mellan Chalmers och dess forskningspartner. 

Utveckling och förbättring av körsimuleringsområdet på Chalmers kan åstadkommas 
genom att formera en stark allians med aktörer som redan är väletablerade inom 
området, till exempel fordonsindustrin, instituten och tjänsteföretagen inom SAFER. En 
sådan allians skapas lättast genom att Chalmers ansluter sig till ViP-centret, som har 
kompetens i världsklass inom både metodik och simulatorteknik. Rekommendationen är 
att Chalmers ansluter sig till både den tekniska och den metodologiska delen av ViP-
plattformen och på så sätt förenklar möjligheterna till samutveckling och gemensamt 
underhåll av teknik och anläggningar. Deltagande i en sådan allians skulle placera 
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Chalmers i främsta ledet av simulatoranvändare och ge Chalmers nära tillgång till en av 
de mest avancerade simulatoranläggningarna i världen, VTI:s Sim IV. Den 
rekommenderade verktygskedjan skulle också bli tillgänglig; det vill säga en lägsta nivå 
med ViP-mjukvaran körbar på en bordsdator/laptop, en mellannivå med flera 
medelavancerade simulatoranläggningar (som S2) och en toppnivå med dynamiska 
körsimulatorer i världsklass på VTI (Sim II, III och IV). 
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1 Background 
VTI has comprehensive competence and long experience of developing and using 
driving simulators. The institute also hosts the competence centre ViP (ViP, 2012) 
dedicated to the field of simulation. Within Chalmers the potential and possibilities of 
using simulators in research as well as in education have been identified, not least by 
the competence centre SAFER dealing with vehicle and traffic safety and having a 
competence area for ‘Driving Simulator Applications’. With this as a starting point, the 
aim of the work reported here was to examine collaboration interests and possibilities. 
More precisely the task was to investigate:  

• How VTI and Chalmers can cooperate in the area of driving simulation. 

• How SAFER and ViP can cooperate in the area of driving simulation. 
The intention was that the project should result in a proposal for a cooperation strategy. 

The present report is written on assignment from Chalmers, see details of the 
assignment in Appendix A (in Swedish).The focus should be on how to achieve 
research excellence and how to efficiently manage resources, such as maintenance of 
research equipment, so the activities become cost effective. Put forward suggestions 
should also consider how to build and maintain competence and knowledge in the area 
over time. Furthermore, connections, possibilities and synergies with other areas of 
research (e.g. FOT studies) should be described and investigated. 

 
1.1 Pre-study execution 
To address the assignment, four tasks were carried out to provide input to the report: 

1. The field of advanced driving simulation was surveyed and on-going activities 
in Sweden, at Chalmers and at VTI were reviewed. 

2. Data collection on needs and requirements from Chalmers was carried out 
through a questionnaire. 

3. Data collection on needs and requirements from Chalmers was carried out 
through interviews with key persons at Chalmers. 

4. A case study, to demonstrate the use of a tool chain, connected to a thesis work 
at Vehicle Dynamics at Chalmers is carried out. 
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2 Driving simulation 
Driving simulation is a truly interdisciplinary area of research. It involves visualization, 
vehicle dynamics, motion cueing, sound rendering and much more. The research carried 
out in driving simulators applies to almost all areas of transportation research from road, 
infrastructure and vehicle design to human behaviour and human factors. A common 
denominator in most driving simulator experiments is that the behaviour of real human 
test participants is studied. Apart from research applications, other important areas using 
driving simulation are product development, training and education, demonstration and 
visualization, race car tuning and gaming.  

In research, in particular in human factors research, the core advantage of driving 
simulators is that they offer exact repeatability in experiments. This allows for 
experimental designs where all test participants are confronted with the same driving 
circumstances, e.g. a particular critical situation which may take several years to collect 
from real life driving, in order to allow the evaluation of differences in behaviour 
induced by different in-vehicle systems, driver states, road designs, etc. This is also the 
reason why driving simulators are being used more and more in vehicle and system 
development and design. 

Driving simulation is a field that is swiftly evolving and there are several commercial 
actors providing different solution for different applications and purposes. Several 
simulator users also develop own software for their facilities. Simulator technology is 
becoming more powerful, largely thanks to the general rapid development of 
computational hardware, graphics card, projection technology, etc. This has in particular 
made the simulation and visual presentation more capable and at the same time less 
costly. It is possible to purchase commercial simulators, both complete “turn-key” 
solutions and particular modules or systems. 

Historically, the commercial solutions have often been used in high through-put 
applications, e.g. driver training, while own developed software has often been used in 
research and development applications where flexibility and accessibility is a major 
concern. Almost all advanced driving simulators consist of both commercial and own 
developed components. In Table 1 below some general remarks about commercial vs. 
own developed simulator software are given. 

Today’s trend in software development is towards Open source code. In general terms, 
Open source initiatives try to provide the Pros while eliminating the Cons in Table 1. 
Currently no fully open initiative exists that delivers complete driving simulator 
software. However, the ViP competence centre (Virtual Prototyping and Assessment by 
Simulation; www.vipsimulation.se) described below is a rather unique Swedish 
initiative where driving simulator software and methodology are developed and shared 
jointly between several partners. The ViP centre tries to adhere to those standards that 
exist (OpenDRIVE, 2012). 

 
  

http://www.vipsimulation.se/
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Table 1 Pros and Cons of commercial and own developed simulator software (SW). 

 Pros Cons 

Commercial 
simulator 

• Basic development is 
shared by several users 
which should reduce the 
cost for the software. 

• No expert knowledge is 
required to get a facility 
running. 

• Normally a large number 
of roads, features and 
functions are provided 
from the start. 

• Expert maintenance is 
always available from the 
vendor. 

• License is required and has to be 
paid for.  

• The license fee is normally per user 
or facility, making it expensive to 
have many licenses, and also to 
share SW between organisations. 

• Adaptations and customization 
outside of the normal development 
is expensive or not available at all. 

• Customization, if possible, is time 
consuming and frequently causes 
project delays. 

• Full control of what the software is 
doing and freedom to create own 
scenarios and situations are 
impossible making scientific results 
dubious. 

Own 
development/ 

customized 
design 

• Highly flexible and 
accessible makes the SW 
suitable for integration of 
new systems and 
features. 

• Owning the source code 
makes it possible to have 
multiple users and 
facilities with no extra 
cost. 

• Methods and functions are 
driven by the users’ need 
making them tailored for 
the purpose. 

• Scientific results require 
full openness and 
reproducibility.  

• Requires high competence in 
house or makes the user 
dependent on consultants. 

• Generic development is expensive 
(all costs are covered by one user). 

• Requires long term commitment to 
keep the development up to date. 

 
2.1 Simulator fidelity 
When describing the capabilities of different simulator facilities the term “simulator 
fidelity” is often used. It is often tempting to describe simulator fidelity in terms of how 
similar different aspects of the simulation are to reality. While such measures can be 
useful they may also lead to misunderstandings. A strict definition of fidelity is hard to 
achieve, or rather, will be dependent on the application. The crucial issue when 
discussing driving simulator tests, at least behavioural studies, is how well the 
behaviour of a test participant corresponds to what s/he would do in real life. Because 
of this a particular facility can have high fidelity for one experiment and low for 
another. In this report we will, somewhat carelessly, use the term high fidelity to 
describe a simulator that has advanced systems for presenting all aspects of driving to 
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the driver (i.e. visual, audible, haptic and motion cues), while medium and low fidelity 
simulators lack at least one of these capabilities or use simpler presentations. 

The field of driving simulation research is rapidly evolving and more and more low and 
medium fidelity simulators can be found at universities, institutes and industry. 
Recently several new high fidelity simulators have been taken into service as well. 
However, the number of high fidelity simulators in the world is still relatively few. 
Below all existing facilities with a large linear motion system and a real vehicle cabin 
(known to the authors) are described shortly, ordered after year when taken into service. 

 
2.2 High fidelity simulators with large linear moving bases in the 

world 
Advanced driving simulators are becoming more common both in research and in 
product development. However, the number of high fidelity simulators is still limited. 
Below a description of all simulators that have a real vehicle cabin and offer large 
stroke linear motion in at least one direction is given. 

 

VTI - Sim II 
Sim II (Jerand, 1997) has a visual system 
consisting of six SXRD projectors that give a 
120 degrees forward field of view (FOV). Each 
projector has a resolution of 1920 x 1080 
pixels, which gives the simulator very high 
visual acuity. The images are warped and 
blended together with help of a software 
solution for automatic calibration. Rear-view 
mirrors are simulated with two LCD displays. 
Sim II has a similar moving base as VTI:s Sim III (see below), i.e. a vibration table and 
a motion system that can provide both linear and tilt motion. However, the linear system 
can only be used in the lateral direction. Cabins can be exchanged, but normally a 
Scania truck cabin is mounted on the platform. Sim II is together with Sim IV the only 
simulators which can combine a truck cabin with a large linear moving base. VTI:s Sim 
II (VTI, 2012) was first operational in 1994. 

 

The University of IOWA – NADS  
The National Advanced Driving Simulator 
(NADS) at Iowa is one of the largest facilities in 
the world. The motion base consists of a large x-
y table, a hexapod, internal high frequency 
actuators (as the vibration table in VTI:s Sim II 
and III). It also has a turn table that allows the 
cabin to rotate on the platform. The wide dome 
fits an entire car on the platform. The visual system consists of eight LCD projectors 
which provide a surround view of 360 degrees. The NADS facility was taken into 
service in 1999. 
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VTI - Sim III 
The linear motion system in Sim III (Nordmark, 
Jansson et al., 2004) has state of the art 
performance. Until the establishment of the new 
Daimler simulator (see below) this was the most 
capable simulator in the world in terms of sheer 
linear acceleration. The linear drive system is the 
same as in the NADS (above) and Toyota 
(below) facilities, but in Sim III it is only used in 
one direction. The system allows motion in four degrees of freedom and offers both 
linear and tilt motion. Sim III also has a platform that can be swivelled 90 degrees. This 
means that the linear motion system can be used for acceleration and braking instead of 
lateral forces. The visual system is identical to the one in VTI Sim II. Both a passenger 
car compartment and a truck cabin can be fitted; normally a Saab 9-3 cabin is mounted 
on the platform. VTI:s Sim III (VTI, 2012) was taken into service 2004. 

 

University of LEEDS - UoLDS 
The University of Leeds driving simulator was 
the first of several facilities based on a new 
moving base system. The simulator consists of an 
electrically actuated x-y table and a hexapod, 
resulting in a moving base with 8 degrees of 
freedom. It uses five forward view projectors to 
cover a FOV of 250 degrees and three more 
rearward projectors to provide a complete 
surround view of 360 degrees. The simulator uses 
a Jaguar S-type cabin. The facility became operational in 2007. 

 

Peugeot-Citroën-PSA – SHERPA2 
The 8 degrees of freedom (DOF) moving base of 
the PSA simulator was originally introduced in a 
facility at Renault. It has since then been used in 
several other facilities. However, the PSA (and 
Renault) moving base is designed for a lighter 
payload, making weight requirements very strict. 
For this reason a Citroen C1 cabin is used in the 
PSA facility. The visual system has a FOV of 160 
degrees. The simulator was first introduced at Peugeot in 2007. 

 

Toyota’s Higashifuji Technical Centre - Toyota 
The Toyota driving simulator in Shizuoka, Japan 
is in many ways a replica of the NADS simulator 
(above), at least in terms of the moving base. The 
moving base is from the same supplier as the 
NADS and has similar performance. This means 
that it is equipped with a large linear x-y motion 

http://www.google.se/imgres?hl=sv&sa=X&biw=1280&bih=968&tbm=isch&prmd=imvns&tbnid=3Gwj7hGWcjGdJM:&imgrefurl=http://www.vr-news.com/2010/10/12/lexus-shows-off-worlds-most-advanced-driving-simulator/&docid=ntfRD5Rbds2sTM&imgurl=http://www.vr-news.com/wp-content/uploads/2010/10/toyota-driving-simulator.jpg&w=400&h=224&ei=96RpT4b8JfPT4QSdnPC9CQ&zoom=1


 

14  VTI rapport 763A 

system, a hexapod, internal vibration actuators and a turntable. However, the length of 
the x-y tracks is even longer in the Toyota facility than in the NADS. The facility uses a 
closed dome with a visualization of 360 degrees. The Toyota facility was taken into 
service 2008. 

 

Mercedes Benz - Daimler 
The latest simulator at Daimler in Sindelfingen, 
Germany represents the third generation advanced 
driving simulators at Mercedes. It replaces 
previous facilities located in Berlin-Marienfelde. 
The motion system consists of a large linear track 
(similar to VTI:s Sim II and III above), a large 
hexapod and a turntable that allows for the linear 
motion to be used either longitudinally or 
laterally. The linear system is currently the highest 
performing system in existence. The dome can host a complete passenger vehicle and 
the visual system provides 360 degrees field of view. The facility was taken into 
operation in 2010. 

 

VTI - Sim IV 
Sim IV (VTI, 2012) has an advanced motion 
system and is the only VTI simulator to permit 
significant linear movement along both x and y 
axes. The same moving base has been used in 
many of the recently established advanced 
driving simulators (including Stuttgart, Tongji, 
Leeds, Renault and PSA). At VTI this simulator 
is the first hand choice when simultaneous 
longitudinal and lateral acceleration is important or if a wide field of view is prioritized. 
The facility is unique in that passenger and HGV cabins can be exchanged quickly. Sim 
IV is currently equipped with a Volvo FH and a Volvo XC 60 cabin. It uses three LCD 
displays as rear view mirrors and a visual system comprising nine projectors. The visual 
system gives the driver a 210 degrees forward field of view. The imaging system in Sim 
IV has a camera-based calibration system, making it easy to switch between different 
driver positions. Sim IV was taken into service 2011. 
 

TONGJI University - Tongji 
The Tongji University in Shanghai, China uses 
the same 8 DOF moving base as the VTI Sim IV 
and UoLDS (above), and other facilities. The 
tracks in the Tongji facility have been made 
substantially longer in the x-direction compared 
to other facilities using the same moving base. 
The dome houses a Renault Megan cabin and the 
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visual system provides a FOV of 250 degrees. The simulator has been delivered to the 
university and installed during 2011. The date for inauguration is not known to the 
authors. 

 

FKFS and University of Stuttgart - Stuttgart 
The University of Stuttgart and Forschungs-
institut für Kraftfahrwesen und Fahrzeugmotoren, 
Stuttgart are currently developing a new 
simulator. The moving base is the same as in VTI 
Sim IV and UoLDS (above). The dome is 
designed for easy exchange of passenger 
vehicles, and has a visual system with 360 
degrees FOV. The facility has an emphasis on in-
vehicle systems testing and HIL (hardware-in-
the-loop) simulation connected to the driving simulation. The facility is planned to be 
operational in the middle of 2012. 

 

There are some other advanced simulator facilities with large linear moving base 
systems:  

• VTI Sim I was officially taken into operation in 1984, and later replaced by Sim 
III. It was the first simulator with a large linear motion base. 

• The Daimler facility in Berlin was established in 1985, and was upgraded with 
large linear motion in 1993. It was also one of the pioneering facilities. 

• The Renault ultimate facility was the first to use the fully electrical 8 DOF 
system now used by several facilities (UoLDS, VTI Sim IV, Tongji). It is 
designed for a lighter payload and does not use a real vehicle cabin. The driver 
instead sits in an open generic cockpit. It was introduced in 2005. 

 

Some other large simulator facilities that do not have large linear motion systems are: 

• Ford Virtex, a large hexapod simulator, introduced in 2000. 

• BMW, a large hexapod simulator, introduced in 2005. 

• DLR (Deutschen Zentrums für Luft- und Raumfahrt), a large hexapod simulator, 
introduced in 2005. 

• TNO Desdemona, a unique centrifugal moving base, introduced in 2008.  
 
2.3 Swedish actors in driving simulation 
Sweden has a unique competence in driving simulation. The main reasons for this are:  

• VTI:s early adaptation of advanced driving simulators, establishment of VTI 
Sim I and continuous work in the area since the 1970-ties.  

• A strong Swedish vehicle industry that has had a strong focus on vehicle safety. 
In particular Saab automobile operated an HMI lab which, among other things, 
comprised an advanced stationary driving simulator laboratory. 
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• A strong aircraft industry, where pilot training using simulators is common, has 
built up competence around real time simulation. 

• The Swedish road administration has had a strong focus on traffic safety and 
therefore conducted a lot of research in driving simulators (among others the 
VTI simulators). 

Currently the interest for driving simulation is rapidly increasing. Part of the interest is 
driven by the development of new driver support systems and an increased focus on 
driver distraction. Driving simulators and driving simulation activities are on-going at 
OEMs, institutes, and universities. Swedish actors in the field of driving simulation are 
listed below. The list is not intended to be completely exhaustive, but is a try to list 
actors that may influence the strategic choice to be made by Chalmers. 

• Chalmers; operates several small driving simulator facilities. S2 is a small 
hexapod simulator using VTI:s simulator software, the SAFER simulator is a 
stationary HMI lab based on the STIsim commercial simulator software, lab 
jacob is based on software from Volvo Technology (VTEC).  

• Gothenburg University/Sahlgrenska; has a static simulator with a half Volvo V70. 
The simulator is based on STIsim software and rather inflexible, offering only one 
scenario with a circular track. The simulator is mainly used for sleep disorder tests 
and studies. 

• KTH; has since long cooperated with VTI and conducted experiments in the 
VTI simulators. Currently a KTH driving simulator based on ViP:s software is 
being considered. 

• LiU; has operated a stationary simulator facility with a real vehicle cabin and a 
wide field of view (FOV) based on the A-SIM software from HiQ. The facility 
has recently been disassembled and taken out of operation. A replacement, 
reusing some hardware, and based on ViP:s simulator software is currently 
under consideration for a new vehicle laboratory at LiU. 

• ORYX Simulations AB; develops and sells training simulators (e.g. forestry and 
construction machines, and recently truck) based on real-time simulation. An 
example is a Volvo excavator with real controls, levers and seat, a large LED-
screen in front of the operator, and an electric motion platform. Software is 
provided by Algoryx. 

• Saab Automobile; operated a stationary simulator with a real vehicle cabin and a 
wide FOV. Saab developed their own simulator software and also integrated 
VTI:s software to facilitate the moving of experiments from their simulator to 
VTI:s more advanced simulators.  

• Scania; is currently developing a HMI lab based on ViP:s simulator software. 

• Volvo AB; has used VTI as a partner and supplier of its need of advanced 
simulator facilities. 

• Volvo Technology (VTEC); is operating a stationary driving simulator with a 
complete truck cabin and a wide FOV. VTEC develops own software for driving 
simulation. 

• Volvo Cars (VCC); operates a stationary simulator/HMI lab from the Norwegian 
commercial provider Autosim. 

http://www.oryx.se/content/competence
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• VTI; operates three advanced driving simulators and several smaller facilities. 
VTI develops own simulator software, which is used in the advanced as well as 
in the simpler facilities at VTI. The software can also be adapted to a single 
computer application and is shared with several partners. The VTI software also 
constitutes the basis of the ViP software platform (see below).  

• ViP; is a competence centre focused on driving simulation, development and 
application on driving simulator methodology (ViP, 2012). Several of the 
Swedish actors in the list above are parties in ViP, which is hosted by VTI and 
financed by VINNOVA and the parties. ViP is described in some more detail 
below. 

• Luleå Technical University (LTU); has a Volvo XC90 driving simulator for 
design and vehicle studies. 

 
2.4 Competence centre ViP 
ViP, Virtual Prototyping and Assessment by Simulation (ViP, 2012) is a competence 
centre dealing with development and application of driving simulator methodology with 
a focus on the interaction between humans and technology (driver and vehicle and/or 
traffic environment). ViP is hosted by VTI and has partners from the vehicle industry, 
transport authority, SMEs, and the research community. The centre is financed by 
VINNOVA and the parties. 

ViP is a joint initiative with the aim to unify the 
extended but distributed Swedish competence 
and resources in the field of transport related 
real-time simulation. The goal should be reached 
by building and using a common simulator 
platform for extended co-operation, competence 
development, transfer of knowledge and 
experience exchange. Technique, methods and 
applications for more efficient use of simulators 
in research and innovation on HMI and system development in the transport area are 
developed. New fields where the use of simulators can be the road to success are 
explored. Thereby strengthen Swedish competitiveness, and support prospective and 
efficient (costs, lead times) innovation and product development by enabling to explore 
and assess future vehicle and infrastructure solutions already today. 

ViP focuses on three topics: 

• Development and coordination of a common technical simulator framework; an 
open, modular and compatible technical platform for efficient transfer of 
technique between simulator facilities. 

• Development and use of a common methodology for simulator studies, incl. a 
time and cost efficient way of working. 

• Applied projects initiated by the needs and road maps of the parties. 

The competence centre provides the ViP Platform for performing human-in-the-loop 
driving simulation in research and development. The platform is open to all ViP 
associated partners and can be defined by the seven pieces (platform pillars) described 
below. 
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The ViP Platform definition 

• Simulator facilities 
Several simulator facilities exist at the ViP partners. 
The centre can provide both low, medium and high fidelity simulators to any user. 
Connectivity to other centres and other facilities should constantly improve. 

• Simulation software 
ViP associated partners have full access to a complete driving simulation software. 
The software is modular, well suited for R&D and can run on anything from a 
single workstation to a high fidelity moving base simulator. It is distributed on the 
ViP forge and administrated by the centre. 

• Common definitions & and standards 
A set of common definitions and standards ensure that partners can apply methods 
in a consistent way. Results can easily be compared between different studies and 
experiments are easily moved between facilities. This enables effective reuse and 
accelerates methodology development. 

• Databases for roads and scenarios 
The reuse of driving environments and scenarios provides efficient use of resources 
and ensures high quality experiments. 

• Methodology 
The centre continuously develops methodology to ensure superior research quality 
within ViP. 

• Competence network 
Competence in driving simulation has an overcritical mass within the centre and 
knowledge is always available for any partner’s need of performing and developing 
driving simulator experiments. 

• Coordination 
An effective administration ensures that information and contacts are effectively 
shared within ViP and that new cooperation with external partners and new 
members (national and international) is constantly sought. Workshops, a common 
intranet, source code forge, and report series ensures that all partners always have 
access to the latest methods and equipment and keep the competes network strong. 
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3 Competence centre SAFER 
3.1 SAFER simulator lab 
SAFER (2012), the Vehicle and Traffic Safety Centre at Chalmers, is a joint research 
unit where 24 partners from the Swedish automotive industry, academia and authorities 
cooperate to make a centre of excellence within the field of vehicle and traffic safety. 
The choice and use of methodologies and tools are important factors when carrying out 
research activities in the centre. Concerning the use of driving simulation a pre-study 
(Chen & Alvarado Mendoza, 2010) was granted and undertaken by SAFER to investigate 
possibilities and the partners’ interest to realise a simulator lab at SAFER.  

The main purpose of the pre-study was to review factors of relevance for setting up a 
simulator lab in the new SAFER office. The focus was on identifying the needs from 
projects, individuals and partners within SAFER. Existing simulator facilities, other 
equipment, available competence and expertise were also reviewed and possible 
cooperation looked for. To understand issues that might arise from moving and merging 
equipment from different SAFER partners into a joint simulator lab was seen as an 
important issue. It was expected that the pre-study should result in suggestions how to 
proceed to solve the various issues and realize a simulator lab at SAFER.  

The method used was interviews with selected SAFER partners/potential users and 
actors in the field, and site visits at simulator owners. Organisations that participated 
were: Chalmers (Signals and Systems; Computer Engineering), HiQ, Open Arena, Saab 
Automobile, Sahlgrenska, Semcon, Smart Eye, Volvo Cars, Volvo Technology, VTI, 
and the ASIS and FICA projects. 

Conclusions from the pre-study were, e.g., that: 
• The simulator base should be easily moved to enable fulfilment of different 

experiment requirements. 
• The simulator lab should be flexible, where flexible means having different 

software available depending on the study requirements. 
• The simulator should be easy to use, i.e. its structure should e.g. support 

integration of modules, concepts and prototypes. 
• A managing person is needed to ensure continuity and planning to sustain the 

lab, both economically and organizationally. 
• A person with mandate to make decisions about how to carry on with the 

simulator activity at SAFER is needed, e.g. for manning the lab and assigning 
resources to it. 

After the pre-study a low level simulator setting has been built up in the simulator room 
available at Safer. The simulator is based on an upgraded version of the STIsim 
software and has a driver’s seat and several screens and loudspeakers. The setting has 
been used in student work. 

 
3.2 SAFER competence area Driving Simulator Applications  
To develop competences that are necessary for SAFER twelve competence areas have 
been formed. One of these is ‘Driving Simulator Applications (DSA)’, where partners 
interested in simulator methodology and use participate, novices as well as experienced 
people. In contrast to most of the other competence areas DSA, besides standing on its 
own, has an important role supporting other areas with competence and tools in the field 
of simulation.  
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The work on how to define and delimit the purpose and task of the DSA competence 
area is not completed. However, a common view is that DSA should develop 
competence in the simulation field by acting as a meeting place and a reviewing panel; 
for 1) presenting and discussing the simulator studies that are carried out within SAFER 
(planning as well as interpreting/reporting phase; focus on used methods, demands on 
the simulators, competence need and development), 2) joint activities with other 
competence areas for mutual learning of research questions and related simulator needs 
and requirements, 3) methodology workshops, and 4) in the future hopefully 
student/young researcher courses and seminars. 

Another issue discussed in DSA is the relation between SAFER/DSA and ViP. The 
common view of DSA is that we should avoid overlap between the two competence 
centres, and instead try to find fruitful 
synergies and collaboration making the 
two initiatives complementary. ViP 
having a methodology focus developing 
tools and methods, and SAFER having 
an application/educational/training focus 
with DSA focusing on issues like the 
usage of simulators, how to set up simulator experiments, as well as communicating 
needs and requirements to bodies developing the tools (e.g. individual organisations and 
ViP). 

Concerning a simulator lab at SAFER the DSA competence area has stressed that 
competence in the simulator field already exists and is available among the SAFER 
partners and that another (high fidelity, moving base) simulator environment should not 
be developed in Sweden. However, keeping together a network of students, researchers 
and experts is seen as a reasonable task. Also linking a SAFER lab to other relevant 
initiatives and the development of a national platform is expressed as important by the 
DSA participants. The discussed simulator lab should be a Chalmers facility and be 
made available in SAFER in the same way as facilities at other SAFER partners. The 
simulator hardware should not be financed by SAFER. 

In the DSA discussions about setting-up a simulator lab at SAFER it has been pointed out 
that there are simulators at Chalmers that are important lower level tools. These simulators 
should be developed in relation to the usage and research questions foreseen. Easy 
accessibility and use by students as well as management resource are seen as high priority 
issues. Exchangeability with other facilities would be beneficial. Several issues/questions 
and requirements have been identified that need to be considered and solved, e.g.: 

• The needs and requirements of the facility should be identified and described 
• It should be an open/accessible-for-all, highly flexible, “neutral” Chalmers 

facility 
• A responsible person/managing staff are needed for maintenance, technical support 

and basic funding (premises, manager, etc.) 
• The simulator should be easy to use and the level of usage high; based on short 

access time, efficient logistics (quick experiment exchange), low cost for using, etc. 

 SAFER ViP 

Research 
focus 

Safety ”All” 

Test 
environment 

”All” Simulation 
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• The simulator should be based on a common, “standard” software “platform” 
which is available also as a PC version, compatible with other settings and open for 
software exchange 

• Standardised scenarios, measuring and analysing methods and tools are wished 
for  

• “Interfaces” to and cooperation with other initiatives and actors (e.g. ViP, FOT, test 
areas) should be established 

• A long-term plan for the area of simulation - where to be in e.g. three years – is 
suggested  
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4 Driving simulation and FOT studies 
One objective of the pre-study was to investigate how the research platforms simulator 
and FOT (Field Operational Test) are experienced among personnel at Chalmers. The 
purpose was to investigate how different users and competences at Chalmers reflect on 
simulation and FOT as useful platforms for research. To get an overview of current 
activities, needs and possibilities to use a) driving simulation and b) FOT two different 
methods were used. 

Thus, two activities were conducted to collect data, an email survey and in-depth 
interviews with key persons. The email survey contained seven questions, three about 
driving simulators, three about FOTs and one general. In the in-depth interviews ten 
themes were discussed. As there are already a lot of on-going joint activities several 
Chalmers actors and groups are well known and could be targeted directly by the pre-
study group. Further, discussions with strategic persons at Chalmers were held for the 
purpose of trying to include all possible actors of interest. However, Chalmers is a large 
organization and it cannot be guaranteed that all key persons in the entire organization 
have been reached. 

There were substantial difficulties with the collection of empirical data, i.e. with getting 
answers in the email survey and meeting people for the interviews. The number of 
respondent was therefore low. The e-mail survey (see appendix B) was answered by all 
in all, six individuals (out of nine invited). One of them did not complete the survey. 
Only three individuals out of ten contacted were interviewed, two with a simulation 
focus and one with a FOT focus. All three were working in the area they discussed and 
used simulators and FOT, respectively, as a tool for research. The Interview Guides for 
simulators and FOTs are presented in appendices D and E, respectively.  

All individuals participating in the data collecting activities (e-mail survey and in-depth 
interviews) were experienced researchers from different departments at Chalmers. Thus, 
even if the sample is rather small it represents, to some extent, a variety of Chalmers 
departments with researchers involved in research that uses simulators and FOT. 
However, it is possible that the researchers who have taken part in the study are more 
positive towards simulator and FOT research overall, compared to researchers that have 
chosen not to participate or do not use simulators or FOT as a research tool/platform. 
The name of the involved departments will not be presented in order to obtain maximal 
confidentiality for the respondents. 

 
4.1 Results of email survey on simulators and FOTs 
The results from the email survey concerning simulators and FOTs are presented below. 
Answers from all respondents together are summarized in a conclusion paragraph. In 
appendix C all individual answers are presented except those where anonymity cannot 
be guaranteed. 

 

Questions related to simulators 

What is the potential for using driving simulators in your field of research? 
Conclusion: All five respondents have areas of interest and see a potential for using 
driving simulators in the respective areas. All mention different areas – all in traffic 
safety – but pre-crash as well as crash. 
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Assuming there are several different independent simulators at your disposal. What do 
you think the advantages of coordinating the utilization of these platforms would be? 
Conclusion: The respondents believe that “As different simulators vary in relevance, 
applicability and accessibility it's a big advantage to have access to complimentary 
simulators to be able to use the one which best fits your needs and budget”. All 
respondents in different words discuss the positive effect of this type of coordination. 
Thus, coordinating is of great importance, partly for providing an efficient use, but also 
to assist users. 

From your point of view, which are the costs associated with driving simulators? 
Conclusion: The respondents find this question hard to answer but realize that the costs 
are high. The more advanced the simulator is, the higher the costs. 

Overall interpretation 
All respondents experience a potential in the use of simulators. However, the 
simulators’ functionalities/compatibilities/costs should be clear to the user. Only then 
can correct decisions be made concerning the use of simulators. 

 

Questions related to FOTs 

What is the relation between FOT and your field of research? 
Conclusion: All respondents experience a relation between FOT and their own research 
area. FOT conducted correctly have a potential, as a research tool, for a number of 
areas. 

Assuming there are several different sources for FOT data at your disposal. What do 
you think the advantages of coordinating the utilization of these sources would be, and 
how do you think these research assets should be managed? 
Conclusion: The respondents see a potential in harmonizing different FOTs. They also 
mention that “the easier the access the better”. It is also mentioned that SAFER is an 
actor that have some responsibility concerning databases. 

In your opinion, what are the costs associated with FOTs? 
Conclusion: The costs are high; vehicles, equipment, administration, data collection, 
data storing and data processing/analysing are resource consuming.  

Overall interpretation 
The respondents experience a potential in the research tool, and want a harmonization 
and an easy access. They “believe” that SAFER is the responsible unit for this. They 
also realize the high costs (and their origin) for FOT studies. 

 

General question 

What kind of interactions can you identify between driving simulators and FOTs? 
Conclusion: The drawback with simulators is that the world is modelled, and the quality 
of the modelling will affect the reliability of the result, especially when humans are 
involved. FOT data can be used to evaluate the validity of simulator studies. FOT data 
can also be used to identify real world situations that need deeper investigation in a 
simulator. As in most other types of research you have to combine different 
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methods/models/platforms to achieve the highest possible validity and/or accuracy, but 
also to start with one method to generate new questions/ideas which could be further 
studied using another method/platform if its validity and complexity (cost) are more 
sufficient. 
 
4.2 In-depth interviews 
The in-depth interviews concerning the simulator platform and the FOT platform were 
similar in structure and built around ten themes. All interviews are presented in the 
appendices D and E where the specific answers for each one of the respondents are 
enclosed. In this result section only the conclusion for each theme is presented. 

 
4.2.1 Results from in-depth interviews on simulators 
Concluding statements from the in-depth interviews concerning driving simulators are 
presented below, theme by theme. 

Theme 1 – Organization/Location 
Conclusion: Respondents seem to favour some form of organizational entity that takes 
an overall responsibility for all simulators and also can assist the researcher in the use of 
the simulators. 

Theme 2 - Access 
Conclusion: The simulators should be able to be used by all actors wanting to use them 
– if they can afford it. The respondents are in favour of widespread accessibility – 
maximizing the usage. 

Theme 3 - Compatibility 
Conclusion: The respondents are in strong favour of compatibility, software sharing and 
standardization. It is important, however, that all users are free to make changes, due to 
a will to answer different research questions. 

Theme 4 - Simulator Functionality 
Conclusion: The respondents discussed that the responsible unit should quantify and list 
all different simulator properties. The responsible unit should be free to select which 
kind of features the simulator may have. 

Theme 5 - Operation Maintenance 
Conclusion: The respondents suggest that the operation maintenance should be as 
standardized as possible. The interpretation is that operation maintenance should be 
performed by a centralized unit and/or the responsible unit with the help of VTI staff. 

Theme 6 - Methods and Tools 
Conclusion: The respondents suggest that methods, scenarios and tools should be as 
standardized as possible in order to minimize costs and enhance portability. 
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Theme 7 - Economy 
Conclusion: The respondents suggest that the economic aspects should be open and 
transparent with a differentiated price list (contributors should have cheaper fares). Seed 
money is suggested and even low budget projects should be possible to run. 

Theme 8 - Validity and Reliability 
Conclusion: The respondents’ view is that validity and reliability concerns all research 
activities and that researchers (and public) should be aware of the limitations. 

Theme 9 - FOT 
Conclusion: The respondents’ reflections concerning FOTs are that FOTs should be 
coordinated in the same way as simulators and be state funded. They are positive 
towards common FOT databases and tools. The databases should be used and 
accessibility should be increased. 

Theme 10 - General Remarks 
Conclusion: The respondents experience FOTs, simulators and test tracks as 
complementary research assets. The simulators should be labelled and should have a 
compiled feature database. 

Overall interpretation simulators 
The overall interpretation is that the respondents are in favour of a clear division of 
labour. One unit should be responsible. The simulators should be compatible as far as 
possible and users should be able to understand different simulators functionalities. 
Respondent are in favour of as much standardization as possible to increase ease of use 
and minimize costs. Simulators are research assets and should be labelled (and state 
founded). 

 
4.2.2 Results from in-depth interview on FOTs 
Concluding statements from the in-depth interview concerning FOTs are presented 
below, theme by theme. 

Theme 1 – Organization/Location 
Conclusion: The respondent seems to favour some form of general organizational entity 
that takes an overall responsibility for FOTs, and SAFER is that entity. 

Theme 2- Access 
Conclusion: The respondent mentions three complicated areas; privacy, logistics and 
financial issues. 

Theme 3- Compatibility 
Conclusion: The respondent mentions the compatibility between tools and data analysis. 

Theme 4- FOT Functionality 
Conclusion: The respondent mentions the use of FESTA, which describes how to set up 
a FOT and how to analyse the data. It is, more or less, a standard.  
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Theme 5- Operation Maintenance 
Conclusion: The respondent mentions that projects can be hard to share due to privacy, 
logistics and financial issues mentioned in the “access” theme. 

Theme 7- Economy 
Conclusion: The respondent says that the costs are associated with maintaining and 
collecting data and that the lack of financial support promotes employment of master 
students. 

Theme 8- Validity and Reliability 
Conclusion: The respondent mentions problems with the data sets. 

Theme 9- Simulators 
Conclusion: The respondent’s reflections concerning simulators were that the 
respondent thought that VTI was managing all simulators. FOTs can be used to validate 
simulators and, second, FOT studies can assess situations worthwhile to study in the 
simulator. 

Overall interpretation FOT 
Overall, the respondent reflects upon FOTs in a similar way as respondents do on 
simulators with one exception, i.e., concerning FOTs the respondent sees more 
problems concerning access. The respondent is in favour of access but sees problems 
concerning privacy, logistics and financial issues. 
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5 Case study – thesis work 
A case study aimed at demonstrating how advantages can be gained from connecting 
tools and coordinating activities in the field of simulation has been included in the 
reported pre-study. The study also serves to evaluate the level of effort required to 
integrate software and move it between different facilities. The case study is carried out 
as a thesis work at the department of vehicle dynamics at Chalmers. At the time of 
writing this report the work is still on-going.  

 

 

 
 

The thesis work is focused on new vehicle functionality. 
The main work for developing the functions and tests is 

carried out on a normal workstation computer. 
Integration with the VTI simulator software is carried out 

with some expert support from VTI personnel. 

A study is carried out in the S2 simulator at Chalmers. 
The simulator uses the VTI software. VTI:s role is to 

support the set-up of the experiment and the design of 
the scenario. 

At the end of the project a demonstration will be carried 
out in Sim IV. Project participants and decision makers at 

Volvo Cars will get the oppertunity to experience the 
new functionality in an as realistic environment as 

possible . 
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6 Common cooperation strategy 
The strategy for driving simulation proposed in this report aims at promoting Chalmers 
research excellence and strengthening partnership and cooperation with other actors, 
such as industry, research institutes and other academies. The basis for the proposal is 
the review undertaken and the data collected in this pre-study. Identified key factors 
from a Chalmers perspective are summarized in the following bullets: 

• Chalmers has a multitude of different uses for driving simulation, in e.g. 
education and student work, thesis work, internal research projects, external 
research projects, demonstration, etc. 

• Chalmers has little interest in managing their facilities and hardware. 
• Easy access to and use of the simulators are crucial issues. 
• Knowledge in methodology, i.e. how to design and conduct simulator 

(behavioural) studies is often lacking and usually not the core competence 
and/or focus of researchers who carry out the experiments. 

6.1 Areas of cooperation in relation to research tools 
Scientific competence 
Chalmers has high competence within several areas in the fields of vehicle technology 
and vehicle safety. However, many of these areas could be significantly strengthened by 
the adoption of powerful tools such as advanced driving simulation. To ensure high 
scientific quality of future research a key factor for success is to build on the state-of-
the-art knowledge and facilities already existing at partners. The main strategy for 
Chalmers to reach scientific results at a high international level would be to facilitate 
cooperation and easy access to superior technology, methodology and facilities for the 
researchers. 

Many methods and tools that can be applied in simulator studies are also applicable in 
field operational tests and vice versa. Therefore, large opportunities exist in cross-
coupling FOT and simulator research. In particular, this could make visible new 
research needs and requirements thereby guiding further development of the tools, 
which in turn could lead to improved methodology and innovative research results. 
Sweden could by establishing strategic cooperation be unique in finding and utilising 
methodological synergies by covering the complete tool chain: 

Lab  simulator  test track  controlled field study  NS/FOT. 

Individual competence development, maintenance and operation  
Conducting simulator experiments requires expertise from several areas. This means 
that driving simulation in itself is a focal point for interdisciplinary research. Working 
with simulator experiments is therefore an excellent way to share knowledge in the 
transport area. Maintaining simulator facilities requires expertise in simulator 
technology and operating simulator facilities requires expertise in conducting simulator 
experiments. To provide this expertise long-term continuity is essential. A strategic goal 
would therefore be to ensure access to such personnel. 

Organisational demands for maintenance and operation 
Operating and maintaining simulator facilities requires a long-term commitment from 
an organisation, incl. assignment of personnel. Previous examples of maintaining 
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driving simulator facilities at universities have shown some difficulties, mainly 
connected to maintaining competence as much of the work is done by students at 
different levels. Maintenance costs have been another issue. 

Connection between ViP and SAFER 
The competence centres ViP and SAFER have many common interests. By establishing 
the competence area “Driving Simulation Applications” at SAFER and appointing the 
ViP director to lead this area a formal link between the two centres has already been 
established. This solution seems to be very promising and could potentially bring large 
benefits to both centres. An area for possible improvement of the collaboration between 
the two centres is communication, i.e. information about projects, activities and 
resources within each respective centre is not well known to all actors. 

 
6.2 Strategy proposal  
Proposed goals for a cooperation strategy in the field of driving simulation: 

1. Provide easy access to stat-of-the-art driving simulation for Chalmers 
researchers and students. 

2. Establish a chain of tools for driving simulation for different uses, e.g. from 
desktop simulation to high fidelity simulation. 

3. Focus on research excellence in application areas, not the development of the 
driving simulation technology itself. 

 

Suggested actions to achieve the goals: 

1. Chalmers joins the ViP competence centre. 
2. Chalmers establishes a long term agreement with VTI for maintenance, support 

and access to driving simulators. The transport Area of Advance is an excellent 
arena for such an agreement.  

3. ViP and SAFER plan some joint activities, e.g. workshops, seminars, 
demonstrations and the like. 



 

30  VTI rapport 763A 

References 
Chen, F. & Alvarado Mendoza, P. (2010). SAFER simulator lab – Pre-study 2010. 
SAFER report. Gothenburg: Chalmers university of Technology. 

Jerand, A. (1997). Improvment, validation and multivariate analysis of a real time 
vehicle model. FKT. Licentiat thesis. Stockholm: KTH. 

Nordmark, S., et al. (2004). The new VTI Driving Simulator - Multi Purpose Moving 
Base with High Performance Linear Motion. Presented at the Driving Simulator 
Conference. DSC Europe, Paris. 

OpenDRIVE (2012). Retrieved March 27, 2012, from 
http://www.opendrive.org/index.htm.  

SAFER (2012). SAFER – Vehicle and Traffic Safety Centre. Retrieved July 5, 2012, 
from http://www.chalmers.se/safer/. 

ViP (2012). Virtual Prototyping and Assessment by Simulation (ViP). Retrieved July 5, 
2012, from http://www.vipsimulation.se/. 

VTI (2012). VTI driving simulators. Retrieved March 27, 2012, from 
http://www.vti.se/simulator/. 

 



Appendix A 

Page 1 (2) 

 

VTI rapport 763A 

 

Original project plan 

Dels är avsikten med denna förstudie att utreda framtida strategisk samverkan mellan olika 

aktörer med avseende på forskningsutrustning, i synnerhet simulatorer (t.ex. fordonsdynamik 

men även scenario och dylikt) men även FOT utrustning etc. Avsikten är att komma fram till 

en gemensam strategisk samarbetsform för olika aktörer som i huvudsak är  

- Chalmers och VTI 

- SAFER och ViP 

Avsikten är att från VTI tillsätta en grupp individer med spetskompetens inom 

simulatorutveckling och genomförande av trafiksäkerhetsstudier som genererar hur en optimal 

samarbetsform ska utvecklas för att på lång sikt säkerställa att vi på bästa sätt nyttjar och 

utvecklar den forskningsutrustning (i synnerhet simulator och FOT studier) som behövs för 

framtida trafiksäkerhetsforskning. 

Målet med denna förstudie är att skapa de former för samverkan som skulle kunna 

optimera/stärka organisationernas möjligheter till excellent forskning på sikt.  

Avsikten är också att utreda på vilket sätt ”simulatorn på plan 2” ska utvecklas och utrustas 

för att skapa den forskningsutrustning som krävs för att kunna spela en roll i det framtida 

gemensamma utnyttjande av simulatorresurser som vi kan nyttja för framtida 

trafiksäkerhetsstudier. Här kan dessutom en viss teknisk stöttning ske inom ramen för denna 

förstudie. Avsikten med detta tekniska implementationsarbete är att utveckla ”simulatorn på 

plan 2” som verktyg. 

Målet med denna del av förstudien är att utreda på vilket sätt ”simulatorn på plan 2” kan och 

bör utvecklas för att på bästa sätt vara en del av den framtida forskningsutrustning som 

organisationerna nyttjar för bedrivandet av framtida studier. Möjligen kan viss utveckling ske 

inom denna förstudie. 

 

Handlingsplan 

Följande idé till handlingsplan organiseras enligt nedan: 

1. Att detta förstudieprojekt initieras relativt omedelbart, och att det tillsätts en operativ 

projektledare som kan driva på arbetet. Preliminärt förslås Martin Fischer till detta 

uppdrag eftersom han har efterfrågad kompetens och är lokaliserad till Göteborg. 

2. Två parallella men ändå överlappande grupper påbörjar sina respektive uppgifter. 

3. Avrapportering till finansiär sker i mars-2011. Avrapporteringen ska innehålla de 

strecksatser som utvecklas nedan för de två specificerade uppgifterna. 

4. Den produkt/rapport som avses bör förutom de nedan angivna strecksatserna innehålla 

a) vilka roller som ska utvecklas vid berörda organisationer men också b) i vilken 

omfattning som en samverkan och utveckling bör genomföras för att organisationerna 

ska bli kostnadseffektiva.  
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Tilldelad uppgift 

Uppgift 1 som tilldelas projektledare är, i övergripande termer, att utreda hur 

forskningsutrustningen för trafiksäkerhetsstudier (i synnerhet simulator men även FOT 

utrustning) ska samordnas på effektivaste sätt för Chalmers och VTI i synnerhet, men också 

för SAFER och VIP. 

I uppgift 2 ska samma projektledare utreda på vilket sätt ”simulatorn på plan 2” kan och bör 

utvecklas för att på bästa sätt vara en del av den framtida forskningsutrustning som 

organisationerna nyttjar för bedrivandet av framtida trafiksäkerhetsstudier. 

 

Uppgift 1 

- Utredningen bör innehålla ett förslag som beskriver hur en samordning ska se ut som 

stöttar den inomvetenskapliga kompetens som nyttjar forskningsutrustningen. Det kan 

vara inomvetenskaplig kompetens inom en rad områden – från fordonsdynamik till 

förartillstånd. 

- Utredningen bör innehålla ett förslag som beskriver hur en samordning ska se ut som 

nyttjar och utvecklar teknisk kompetens på bästa sätt, dvs. den personal som är 

ansvarig för genomförande (till viss del), men även underhåll och drift. 

- Utredningen bör innehålla ett förslag som beskriver hur en samordning ska se ut som 

passar organisatoriskt för de två huvudaktörerna, d.v.s. Chalmers och VTI, som 

säkerställer underhåll och drift på längre sikt (10 år). D.v.s. hur ska organisationerna 

formas för att kunna svara upp mot de krav som verksamheten och samordningen 

kräver. 

- Utredningen bör innehålla ett förslag som beskriver hur en samordning ska se ut som 

genererar bäst stöd till de två kompetenscentra (SAFER och ViP) som verkar i denna 

miljö.  

 

Uppgift 2 

- Utreda på vilket sätt ”simulatorn på plan 2” ska utvecklas för att tekniskt kunna 

fungera som en forskningsresurs för samverkan mellan samtliga aktörers 

verksamhetsområden. 

- Utreda på vilket sätt ”simulatorn på plan 2” ska utvecklas för att inomvetenskapligt 

kunna stötta forskare från de olika organisationerna.  

- Utreda på vilket sätt ”simulatorn på plan 2” ska utvecklas organisatoriskt så att 

”simulatorn på plan 2” den blir spelbar för samtliga aktörer i samtliga organisationer. 
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Email survey questions 

 

Questions related to driving simulators 

1. What is the potential for using driving simulators in your field of research? 

Answer: 

2. Assuming there are several different independent simulators at your disposal.  

What do you think the advantages of coordinating the utilization of these platforms 

would be? 

Answer: 

3. From your point of view, which are the costs associated with driving simulators? 

Answer: 

 

Questions related to FOTs 

1. What is the relation between FOT and your field of research? 

Answer: 

2. Assuming there are several different sources for FOT data at your disposal.  

What do you think the advantages of coordinating the utilization of these sources 

would be, and how do you think these research assets should be managed? 

Answer: 

3. In your opinion, what are the costs associated with FOTs? 

Answer: 

 

General question 

1. What kind of interactions can you identify between driving simulators and FOTs? 
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Results from email survey 

The email survey was answered by six out of nine invited persons. One of the six persons that 

responded did not provide any answers because the questions were not related with this 

person’s field of research. The results of the mail survey are presented below. 

 

Answers related with driving simulators 

What is the potential for using driving simulators in your field of research? 

Answers: 

- Well, driving simulators can perhaps be used to assess the performance of cooperative 

safety applications. As such, it relates to my research field which is wireless 

communications. If the driving simulator can be integrated with a communications 

simulator (which models simulates actual transfer of information between vehicles and 

infrastructure, including latency and potential errors in the received data), this would be of 

interest for me. 

- We are interested in driver and occupant posture inside the vehicle just prior to a collision. 

This information is vital for the understanding of how the restraint systems will work in the 

crash. The posture may be influenced by the dynamic forces generated by pre-impact 

braking and steering, so the simulator must incorporate these features. Another possible 

research question is posture and head position relative to the head restraint during normal 

driving and in particular in situations where there is an elevated risk of getting hit from 

behind in a rear end collision. 

Assuming there are several different independent simulators at your disposal.  

What do you think the advantages of coordinating the utilization of these platforms would be? 

Answers: 

- Hard for me to answer, but I guess that would be good. 

From your point of view, which are the costs associated with driving simulators? 

Answers: 

- Cannot comment on that, except my impression being that they are expensive. 

- Huge in advanced simulators. I have only been involved in the use of low budget versions 

regrettably. 

Answers related with FOTs 

What is the relation between FOT and your field of research? 

Answers: 

- In a way, FOTs will, if conducted correctly, reveal the performance of cooperative 

systems. My research area is in communication between vehicles, and vehicles and 

infrastructure, which is a prerequisite for cooperative systems. Hence, FOTs will indirectly 

point out any weaknesses in the way communication systems are designed and modelled.  

- My field is impact biomechanics and crash safety. Also here the pre-crash sequence or pre-

near-crash sequence is of interest regarding posture in relation to restraint systems. This  
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may give valuable input regarding protective systems that activate, either in-crash, or pre-

crash. 

Assuming there are several different sources for FOT data at your disposal. What do you 

think the advantages of coordinating the utilization of these sources would be, and how do 

you think these research assets should be managed? 

Answers: 

- Well, the easier the access the better, I guess. I have never worked with FOT data, and do 

not understand all problems associated with coordinating these. 

In your opinion, what are the costs associated with FOTs? 

Answers: 

- Very high. 

Answers to general question 

What kind of interactions can you identify between driving simulators and FOTs? 

Answers: 

- Well, simulation is a complement to FOTs. The advantages of simulators are, of course, 

repeatability and easier ethical considerations. The drawback is in that the world is 

modelled, and the quality of the modelling will affect the reliability of the result, especially 

when humans are involved. 

- FOT data can be used to evaluate the validity of simulator studies. FOT data can be used to 

identify real world situations that need deeper investigation in the simulator. 
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Results from in-depth interviews on simulators 

Two persons were interviewed, 1- and 2-, where: 

1- Works mainly with vehicle dynamics. Projects focus in activate safety.  

2- Works mainly with control topics. Projects related with autonomous driving and 

development and testing of active safety functions. 

Theme 1 – Organization/Location 

1-  

 Positive towards coordination. In case there is one entity managing them all, it 

should be unbiased such as a state owned organization. 

 The organization should have the competence to assist the client in its 

decision. Making decision is always a dialog/negotiation but the final call is 

always up to the client. 

2-  

 It would be ideal to have a formal organization responsible for the Simulators. 

Acknowledges that it might be difficult given the competition between 

different actors. 

 At the very least there should be a structure containing information about the 

different simulators, thus enabling potential users to make and educated guess. 

Theme 2 - Access 

1-  

 Anyone who can afford should be able to use. Ethical considerations might be 

an issue. 

 Third parties should be able to use the assets, since they can bring more money 

and/or knowledge. 

2-  

 Should be open to external projects, to maximize the usage. Nevertheless, in 

house research should have priority. 

 Business and academia might have different opinions regarding accessibility. 

Theme 3 - Compatibility 

1-  

 Practical to share software since it can be very time efficient (re-utilization), 

thus budget friendly. 

 As much standardization as possible. 

 Modular environment allowing for easy adaptation of different elements. (e.g. 

”Modular library for vehicle dynamics”). This promotes contribution from 

different actors. 

2-  

 Compatibility is a common interest. There should be common steps for 

estimation of time and resources. 

 One should be free while changing/ improving the simulator. Try to avoid 

having exact “copies”, because different simulators should have different 

features to be able to answer different research questions.  



Appendix D 
Page 2 (3) 

  VTI rapport 763A 

 

Theme 4 – Simulator Functionality 

1-  

 Motion cues are important given the area of studies, Vehicle dynamics. Also 

steering wheel feedback, sound. 

 No real need for defining a standard of minimum requirements for the 

simulators (there are not so many). Should instead quantify and list all 

different properties. 

2-  

 The owner should be free to select which kind of features the simulator may 

have.  

 There does not seem to be a need of a minimum set of requirements for 

software and hardware. 

Theme 5 - Operation Maintenance 

1-  

 As standardized as possible. Preferably centralized. 

 Results should be public. Might be an issue with private companies. One could 

encourage them to share results/tools. 

2-  

 VTI or some other neutral entity should provide support to the people working 

on the simulators. 

 Sharing results might be problematic since there might be confidentiality 

issues; especially when dealing with industry.  

Theme 6 - Methods and Tools 

1-  

 Everything should be as standardized as possible when dealing with people, 

i.e. safety issues. Nevertheless, the rest should be up to the individual parties. 

 Positive towards common databases for scenarios and tools. 

2-  

 Positive towards sharing tools and scenarios. Increases portability and 

decreases development time. 

Theme 7 - Economy 

1-  

 Should be an open process. One must feel one is getting what one has paid for.  

 Members of the consortium should not pay as much. Computed according to 

the contribution. 

 There should be some seed money. 

2-  

 Differentiated price list. Contributors should have cheaper fares.  

 Sharing of tools, knowledge, etc. should be motivated by the funding 

institutions via financial means. 

 Low budget projects can be ran, as long as one does not lose the chance to 

make money. 
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Theme 8 - Validity and Reliability 

1-  

 Feels like there are a lot of people who do not believe in simulation. People 

should be made aware of the limitations; it is not a car, so it cannot perform as 

one. 

2-  

 Same questions as with all research. 

Theme 9 - FOT 

1-  

 Regarding coordination, the same point of view (positive) as for simulators. 

 FOT should be available if state funded.  

 Positive towards common data bases and tools. 

2-  

 It feels like the data is collected but no one is using it. 

 Really hard to access. 

 Would benefit from common data analysis tools. 

 Allows one to identify the need of different active safety functions, which, 

upon development, can be then tested in driving simulators. 

Theme 10 - General Remarks 

1-  

 FOT /Simulators /Test tracks are complementary research assets. 

 Consider the availability of test vehicles own and maintained by the 

organization. 

 ASTA could be a partner. 

2-  

 There should be some focus on labelling the simulators. Compiling a database 

containing information regarding the different simulator features, thus enabling 

a potential user to take an educated guess. 
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Results from in-depth interview on FOTs 

One person was interviewed: 

3- Works with Simulation and FOT. Investigates the impact of active safety and 

also driver behaviour. 

Theme 1 – Organization/Location 

3-  

 Positive towards a general organization, though acknowledges it to be 

extremely hard to accomplish. 

 Feels like it already exists with SAFER:s current configuration. 

Theme 2 - Access 

3- 

 Can be complicated due to : 

i. Privacy issues; 

ii. Logistic issues; 

iii. Financial issues; 

Theme 3 - Compatibility 

3- 

 Compatibility between tools for data analysis would be useful. Nevertheless, 

given the problem at hands, the analysis tools need to be quite versatile. 

 Data-wise, information is more or less compatible. 

Theme 4 - FOT Functionality 

3- 

 There is a book, “FESTA” which describes how to set up a FOT and analyse 

its results etc. In a certain why there is some standard. 

Theme 5 - Operation Maintenance 

3- 

 Results from the projects can be hard to share due to the problems mentioned 

in “Theme 2- Access” 

Theme 6 - Methods and Tools 

3- 

 No comments. 

Theme 7 - Economy 

3- 

 Costs are associated with maintaining and collecting data. 

 The lack of financial support dictates that several times, students are employed 

in the different projects via master thesis. 
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Theme 8 - Validity and Reliability 

3- 

 There are often problems with the data sets. Missing signals, etc. Messy data. 

Theme 9 - Driving simulators 

3- 

 Thought VIP was the entity managing all the simulators. 

 Regarding sharing of tools and results has the same opinion as for FOT. Try to 

get some profit. 

 FOT can be used to evaluate the ecological validity of a driving simulator, 

since it provides insight into the way people actually drive and perform in real 

traffic. FOT can help assess situations which might be worthwhile to study in 

driving simulators. 

Theme 10 - General Remarks 

3- 

 No comments. 
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