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THE PROJECT VRUITS
The Project VRUITS (Improving the Safety and 
Mobility of Vulnerable Road Users through ITS 
Applications) investigates how the safety and 
mobility of pedestrians, cyclists, Powe-
red-Two-Wheelers and elderly drivers can be 
improved whit ITS applications. The research 
includes the improvement of the usability of 
different applications and the integration of 
VRUs in cooperative traffic systems. Selected 
applications will be demonstrated in the Nether-
lands (Helmond) and Spain (Valladolid).

Figure 1:  A busy street crossing. 
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In the domain of road safety, Vulnerable Road 
Users (VRUs) have not benefited from the 

decrease in fatalities experienced by other 
categories of road users. While fatalities of 
all other categories are decreasing, fatali-

ties among Vulnerable Road Users are 
stable or even increasing. According to the 

CARE (Citizens Consular Assistance Regula-
tion in Europe) database 2009, inside Europe-

an urban areas, pedestrian fatalities represent 
more than 35% of all fatalities. There is a natio-

nal and European societal imperative to address 
the safety of Vulnerable Road Users. Mobility and 

comfort in traffic using a VRU-centric ITS approach 
combined with communication with vehicles or infra-

structure can contribute to this.   



By placing Vulnerable Road Users (VRU) in the center, the VRUITS project assesses the impact of 
current and upcoming Intelligent Transport Systems (ITS) applications on VRUs’ safety and mobility, 
identifies how the usability and efficiency of ITS applications can be improved, and recommends which 
actions have to be taken at a policy level to further progress on those aspects. By applying a multi-disci-
plinary approach, the VRUITS project aims at developing tools to evaluate, field-test and subsequently 
improve ITS for vulnerable road users, by actively integrating the “human” element.

Recent activities in the project addressed the adaptation of impact assessment methodology, in 
order to carry out qualitative and quantitative assessment of ITS for sub-groups of VRUs with regards to 
the aspects of safety, mobility and comfort, and to translate these into socioeconomic indicators.

Moreover, user-acceptance and usability of existing ITS services for VRUs have been assessed, focu-
sing on comfort, mobility and effectiveness of related information (i.e., the Human Machine Interface).

Finally, the Second Interest Group Workshop was held in Helsinki on the 16th of June 2014. Thanks 
to the expertise of the participants, from a large group of ITS previously assessed from a qualitative 
point of view, a set of the most promising applications was selected and for these also a quantitative 
assessment will be performed in the second half of the year. 

The VRUITS project has also been presented during the 10th ITS European Congress in Helsinki

The VRUITS project uses the following three criteria to distinguish 
vulnerable road users and to classify road-user groups:

1.  The amount of external protection;
2.  Task competency, i.e., people ability to function in risky situations;
3.  Resilience (fragility), i.e., people ability to absorb outside forces.

KEY OUTPUTS TO DATE
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VRUs CATEGORIZATION

Beside differentiating VRUs by mode of travel (i.e., pedestrian, cyclist, 
moped, and motorcycle), the categorization also relates on age (i.e., 7-12. 
13-17, 18-64 and 65+), aiming at defining appropriate age groups with speci-
fic needs concerning their right to survive (safety), to move (mobility and 
comfort) and to take part in the society . For example, studies have discove-
red that children under 12 have difficulty estimating the direction, speed, 
and distance of vehicles in motion because of their inability to understand 
the connection between time, speed, and distance. 
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On the other hand, for the elderly older than 64 years, physical and cognitive resources decline with 
age, till playing an important role in traffic around the age of 75.

Vehicle drivers are excluded. 



In the VRUITS project a series of specific 
impacts assessment is performed, each of them 
dedicated to a particular aspect, such as safety, 
mobility, comfort and cost-benefit. 

At first, a qualitatively evaluation is carried out 
on large set of ITS; later, a quantitative asses-
sment is performed on a smaller and more defi-
ned group on applications. All impact types need 
information on the deployment scenario, such as 
the functionality, penetration rate, and any tech-
nical performance limits of the ITS, and on the 
traveler behavior, which includes aspects like 
user acceptance, trust, usability, interaction with 
the ITS, changes in travel choices and performan-
ce. Of course, additional data may be needed by 
specific impact types.

Types of impact may influence each other, 
through relations possibly complex to quantify. 
For example:

•  safety influences perception of safety, which 
is an aspect of comfort;
•   a change in the number of accidents may 
affect mobility, since accidents often cause 
congestion;
•  the comfort level may influence safety, via 

modification of workload and mobility, or by 
affecting the amount of travel overall or the 
attractiveness of certain modes, routes, etc.

Moreover, it is clear that there is some overlap 
between mobility and comfort. Therefore, these 
two aspects ort can not be totally distinguished in 
theory, but will be separated in the following 
development to be able to better assess them.

The evolution of a generic impact assessment 
method in relation to VRUs is quite limited, since 
methods found in literature consider the VRU 
merely as a collision object, not as a subject with 
own behavior. Indeed, in the VRUITS project, for 
each of the considered aspects, suitable impact 
assessment methods have been modified, in 
order to be adapted to the specific needs when 
evaluating VRUs dedicated ITS. 

The assessment builds on the critical scenarios 
identified in a previous task of the project.

In the next phase of VRUITS project, methods 
described in the following sections of this new-
sletter will be implemented.
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IMPACT ASSESSMENT

Figure 2:  VRUITS general impact assessement methodology.



DATA FOR IMPACT ASSESSMENTS

With regards to the data to be used for the safety impact assessment, VRUITS aims to further extend 
the accident data previously collected by the TRACE project and already exploited by the eIMPACT 
project, in order to cover EU28. In the above mentioned projects, the EU25 countries were divided into 
three clusters, based on the prevalent safety situation in each country (i.e., the countries with similar 
road safety situation were included in the same cluster). In VRUITS these groups will be updated by 
using the latest road and VRUs safety related statistics.

Another project’s objective is to improve the vehicle stock information, in order to give estimates for 
vehicle fleets.

Insight into the overall effectiveness of new ITS solutions in terms of safety is often difficult to reach, 
mainly because the implemented ITS solutions are so new that, since their installation, not enough 
time has elapsed to show an effect. In fact, accidents are comparatively rare events and data collection 
may have to be conducted over a period of many months or years in order to capture relevant data 
revealing the general system effectiveness. 

In other cases, the data collection protocols are simply not adequate to provide material at a level 
that is sufficient to produce an informed analysis. 

The same issues affect the availability of valiant data also for the mobility and comfort assessment. 
In fact, readiness of mobility and especially comfort data is very scarce, maybe not existing at all. For 
example, actual travel surveys tend to particularly underrepresent the travel made on foot.
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Figure 3: VRUITS approach for selecting ITS applications and assessment  



In order to assess ITS impact on VRUs safety, 
after literature review and methods comparison, 
the VRUITS Consortium considered ex-ante asses-
sment methods as more appropriate and decided 
to exploit the safety mechanism method. Techni-
ques like accident reconstruction can optionally 
be used to derive estimates for one or more safety 
mechanisms.

The safety impact assessment method used in 
VRUITS follows the steps and applies the tool 
reported by Kulmala (2010), according to which 
traffic safety consists of three dimensions: exposu-
re, risk of a collision to take place during a trip, 
and consequences (i.e., risk of a collision to result 
in injuries or death). Indeed, the implemented 
safety measures may influence safety by affecting 
one or more of them. 

The use of this approach ascertains that all 
dimensions of road safety, including exposure or 
the amount of travelling, as well as all possible 
impacts, both positive and negative, and systems’ 
direct/indirect/unintended effects will be covered.

The proposed method utilizes a set of nine 
mechanisms through which ITS can effect road 
users behavior and, thereby, road safety.

Per each studied ITS, the starting point for the 
impact analysis is the system descriptions, in order 
to present its purpose, the anticipated driver 
reactions and the expected safety benefits, the 
safety issues addressed, the type of consequences 
the system aims to mitigate and the circumstances 
in which it can/can’t work. Afterwards, the relevant 
safety mechanism are selected. In this phase, the 
description of expected changes in driver behavior 
together with the estimation of numerical percen-
tage value for the change in fatalities and injuries 
will be done for each mechanism. These numerical 
safety impacts estimates are motivated by already 
available empirical evidence of systems with 
partly similar functionalities, expert evaluations 
collected via surveys, and indirect evidences. 

At the end of this qualitative assessment, 
systems are prioritized, to further proceed with a 
quantitative evaluation.

The results of qualitative assessment are provi-
ded in terms of the number of avoided injury acci-
dents, injuries and fatalities if sufficient statistical 
data is available concerning the accident types 
that the ITS aims to prevent. Otherwise the results 
are based on a more qualitative assessment of the 
safety effects made by experts as part of 5 step 
expert judgement process.
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SAFETY IMPACT ASSESSMENTS
METHODOLOGY

System description
- Anticipated driver/VRU reaction

Qualitative safety impact assessment

- Selection of relevant safety mechanism

Selection of systems for more detailed
assessment (workshop)

- Prioritarization of systems based on 
qualitative assessment

5-step expert judgment process
Selection of main accident category

penetration

penetration rates in 2020 and 2030

injury accidents, injuries and fatalities

EU28 accident data

Estimation of
accident trends in
- 2020
- 2030

Figure 4:  Overall safety impact analysis method 
(adopted from Kulmala et al. 2008b).

1.   DIRECT IN-CAR MODIFICATION OF DRIVING TASK 
2.   DIRECT INFLUENCE BY ROADSIDE SYSTEMS 
3.   INDIRECT MODIFICATION OF USER BEHAVIOR 
4.   INDIRECT MODIFICATION OF NON-USER BEHAVIOR 
5.   MODIFICATION OF INTERACTION BETWEEN USERS 

AND NON-USER 
6.   MODIFICATION OF ROAD USER EXPOSURE 
7.   MODIFICATION OF MODAL CHOICE

8.   MODIFICATION OF ROUTE CHOICE

9.   MODIFICATION OF ACCIDENT CONSEQUENCES

Figure 5: the nine mechanisms used in the safety impact assessment
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MOBILITY & COMFORT IMPACT ASSESSMENT

The goal with the develop-
ment of a general methodology 
for assessing mobility is to take 
into account, per each different 
VRU group, influencing objecti-
ve and subjective factors, both 
internal (individual) and exter-
nal (environment). On the other 
hand, with regards to comfort, 
the scope is to evaluate the 
Micro level – Quality levels (i.e., 
external factors such as the 
environment) and Macro level – 
Service levels (i.e., internals 
aspects in relation to the exter-
nal ones) and to integrate them.

Literature review has identi-
fied different methodologies to 
understand the mobility and 
comfort of VRU groups, but the 
available methodologies tend to 
overlap the two different 
aspects and they are often not 
so specific when analyzing VRU 
groups. 

Methods based on ex-post 
analysis of mobility and comfort 
in the case of ITS for VRU does 
not exist at all; therefore, ex-an-
te assessment methods are basi-

cally the only available starting 
point, even if long term effects 
are difficult to predict and 
expert judgment is of limited 
scientific quality. 

For all these reasons, it has 
been deemed suitable to use 
guidelines that already exist for 
the evaluation of ITS projects 
and to apply a method previou-
sly developed and tested in 
another area, such as safety, and 
to further specify them.

As far as the methodology, 
the VRUITS project decided to 
exploit the one previously used 
in the eIMPACT Project and to 
integrate it with the expert judg-
ment process, in order to enhan-
ce the value of the assessment. 
Of course, it will focus on VRUs. 
On its basis there is the TeleFOT 
Project mobility and comfort 
model, depicted in Figure XX (15 
a pagina 72), which exalts the 
differences between mobility 
and comfort. 

Based on the diverse aspects 
described in the TeleFOT model 
above, research questions and 

hypotheses are generated in a 
bottom-up approach in relation 
to each specific ITS, to potential-
ly cover all aspects relevant for 
mobility, comfort and complian-
ce. Considered factors are: 
functional description of the 
system, its design, the context of 
use, and the type of impact on 
the different user and non-user 
per each assessment scenario. 
The list of general hypotheses is 
then divided into two groups of 
indicators: mobility and comfort.

A third type of indicators is 
also included in the list: com-
pliance. It represents a wider 
term describing the relation 
between the user, the infra-
structure, and the ITS.

After the description of the 
purposes of each system, both 
positive and negative, the proce-
dure for assessing comfort and 
mobility follows the same order 
as the one for the safety asses-
sment, altered to evaluate these 
aspects and to address vulne-
rable road users.

MOBILITY
ANY FORM OF OUTSIDE (OUT OF HOUSE) 
MOVEMENT BASED ON THE IDENTIFIED SOFT 
TRANSPORT MODES: WALKING, CYCLING OR 
MOTORCYCLING

COMFORT
A PLEASANT STATE OF PHYSIOLOGICAL, 
PSYCHOLOGICAL, AND PHYSICAL HARMONY 
BETWEEN A HUMAN BEING AND THE  ENVIRON-

MENT
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In the nMOBext step, a main classifying variable, 
called basic variable, is chosen for each system 
(e.g., link or intersection, road type, weather, etc.). 
The basic variable is used to weight the estimate 
when the applying on available data. The impact 
estimates are based on an assumption of 100% 
penetration, meaning that the studied systems are 
fully installed in the studied transport system. The 
effect estimates are applied to selected target 
years by using the estimated mobility rates. 

In general, a linear development of the effects 
for different penetrations is assumed. 

In conclusion, the main modifications of the 
method for the purposes of VRUITS project are:

1. five mechanisms have been updated to 
cover VRUs and to assess their mobility and 
comfort; 

2. circumstances like age, road layout and 
lighting are considered in more detail when rele-
vant for VRU and when feasible; 

3. the expert judgment process will be used to 
enhance the value of estimates for the five mecha-
nisms. 

In the figure below the mobility and comfort asses-
sment model is depicted.

Comfort improves:

•   if road users can make a journey following their 
own preferences (e.g. with efficient speed and 
route choice);
•   as the number of journeys increases;

•   as the length of journeys, measured in distance 
or duration, decreases, thus personal efficiency 
augments;
•   thanks to any change in used modes (e.g., if it is 
predicted that the road users will travel more 
often or less as vulnerable road user);
•   or deteriorates because of route choice based 
on user preferences (e.g., a shorter/longer or 
faster/slower route.). It can be assumed that if the 
user is voluntarily changing route, he/she will 
better evaluate the new one;
•  as management of time budget for travelling 
improves (e.g. as departure time of commuting is 
shifted later).

•   as the willingness to travel in adverse conditions 
increases (e.g., darkness or bad weather), or when 
the road user are more informed about adverse 
conditions;
•   as quality improves in terms of less stress and 
uncertainty or a better feeling of safety in relation 
to traffic.

Mobility improves:
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In order to reach a conclusion regarding the desirability of a project, all positive and negative welfare 
aspects must be expressed in terms of a common unit. The most convenient common unit is money. This 
means that in a CBA all welfare effects of a project should be measured in terms of their equivalent 
money value.

COST-BENEFIT IMPACT ASSESSMENT

Safety as cost-benefit:
The translation of safety into cost-benefits terms can be established using unit-cost rates based on 

literature and including detailed information regarding the types of vehicles involved in the accidents, as 
well as the number of fatalities or injuries by type of VRU.  In addition, the following assumptions have 
been made:

• All human lives (per se) are valued the same;
• Difference in expected productivity output for different age groups; 
• Same productivity output for different VRU groups of same age;
• Productivity taken as a proxy for all inhabitants of a country;
• Proper accounting of underreporting of accidents; 
• Accidents with different VRU types (e.g., pedestrians, cyclists and PTW) induce different property 

damage according to their severity.

Mobility as cost-benefit:
With regards to mobility, the introduction of ITS applications falls back on VRUs by lowering their 

perception of generic transport cost. They also modify VRUs participation in traffic and in accident gene-
ration, which both have effect on traffic congestion levels and impact on other road users. Improvement 
in VRUs’ transport efficiency is achieved by better route choices (i.e., resulting in less km travelled, thus 
lower transport costs in terms of time and money) or a higher average speed (also resulting in changed 
transport costs).

The effect on VRU mobility will be measured though the Value of Travel Time Savings (VTTS) indicator. 
VTTS will be closely linked to the average wage in each country and to trip purpose, adopting the 
previous HEATCO project values (IER, 2006), properly adjusted for inflation and extrapolated to 2020.

Being VTT heavily depending on the purpose of the trip as well as the age and income of the road user, 
its estimate for non-motorized modes is quite challenging. In the VRUITS CBA methodology, for example, 
the VTTS for cyclists will be accounted as equal to the VTTS of short trips for bus users, as previous resear-
ches have shown feasible.

The welfare benefit (e.g., travel time savings plus transport cost savings) for new users or for new trips 
made by existing users will be assessed by utilizing the “rule of half”, thus considered to contribute to 
VRU welfare by half the rate than that of existing users/trips.

Transport cost benefits beyond time savings, as well as positive and negative indirect impacts on other 
users such as effects on accident-caused congestion levels, would be calculated.

More in general, for the translation of mobility into cost-benefits terms, the following assumptions 
have been made:

• Travel time value is the same for all road users with the same trip purpose;
• All accidents of same severity, time of the day, type of road and country produce equal congestion.
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Finally, assessment and monetization of 
comfort benefits for VRUs is a task that no resear-
ch has dealt with before. This is one of the points 
that the VRUITS methodology intends to go 
beyond the state of the art and it will be conducted 
by connecting comfort level with value of time. For 
example, it is easy to comprehend that increased 
comfort levels decrease the perception of tran-
sport generalized costs (i.e. if the journey becomes 
more pleasant it is more probable to make a 
longer trip). The perceived comfort benefit of each 
VRU group is assessed by establishing their willin-
gness to pay.

Although the primary focus of the VRUITS 
methodology is to assess the impacts of ITS appli-
cations on road users, and specifically for VRUs, a 
(limited) estimation of the potential environmen-
tal benefits of these applications must be perfor-
med. It will focus on the impacts on CO2 emissions 
due both to a change in the overall modal shift and 
the passenger-km ratio carried out per mode. The 
type of vehicle, place and type of road will be used 
for a calculation of carbon dioxide emissions, thus 
for the environmental benefits’ monetization. The 
starting point are data elaborated by the Europe-
an Environmental Agency (EEA) in 2001, further 
extrapolated to 2020 (e.g., 40 €/ton of CO2).  These 
emission factors are then multiplied with the 
change in the total travelled distance (in km) 

calculated for each mode.
Other environmental benefits, such as other 

type of emissions or variations in noise levels, are 
omitted. 

The CO2 emissions from cycling and walking 
are considered to be zero. Also with car transport, 
the lifecycle-emissions are not taken into conside-
ration.

Finally, the VRUITS CBA methodology mainly 
innovates the following points:

1. The VRU-centric approach for assessing 
VRU-relevant ITS applications is defined as all 
relevant monetization parameters (i.e., value of 
life, value of tie etc.), distinguished for different 
VRU users wherever possible;

2. Monetization of comfort impacts for VRU 
users by introducing comfort assessment in a CBA 
exercise;

3. The breakdown of the impact of ITS appli-
cations is quite sophisticated, including the cost of 
congestion saved by accident prevention, but 
furthermore, the monetization of the safety 
impacts accounts also for property damage.

4. This exercise is based on the HEATCO FP6 
research, except from updating the factors and 
expanding from an EU-25 to an EU-28 coverage.

In order to be able to perform a CBA, data on 
impacts/effects are needed from each project 
task.

Comfort as cost-benefit:

Increase safety for VRUs
Reduction in 

number/severity of
accidents 

Lower accident costs 
(less people insured, less 

damage costs, etc.)

Lower congestion costs

Lower transport costs

Lower CO2 emissions

Improved mobility

Improved comfort
Figure 6: Simple scheme of ITS for VRUs general benefits
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The traffic effect of each ITS service have to be established by comparing the Business as Usual (BAU) 
scenario with the scenario in which we assume the new ITS service is implemented.

General benefits can be downsized by the “new” traffic which could arise. In fact, it is possible that 
VRUs not travelling in the BAU scenario decide to make a trip if the new ITS service is introduced. This 
would mean more traffic and possibly an increase in accidents. 

Another second order effect can be a change in transport modalities due to increased safety and relia-
bility of certain transport systems. This can also result in a change in the number of kilometers travelled 
per transport mode, thereby varying transport and environmental costs.

Indeed, in the determination of the effects, the ones for the current users must be separated from the 
ones for new and ‘shifting’ users, even if marginal.

GENERAL BENEFITS

Within a CBA, costs must be evaluated, too. The costs of the ITS services comprise: investment costs, 
installation costs, and yearly operating and maintenance costs. These costs have to be known with and 
without VAT, since the latter is only a shifting of money between the private and public sector. If invest-
ment costs decrease in the future due to economies of scale in production, its evolutions during the CBA 
time horizon must be determined. 

Some ITS services also require installation processes, resulting in installation costs. These additional 
costs, whether paid by the public or private sector, also have to be taken into account and need to be 
known with and without VAT. The same must be done also for operating and maintenance costs. Moreo-
ver, if the device has to be replaced during the time horizon of the CBA, replacement costs should also be 
comprised. 

On the other hand, overall project costs do not have to take into account inflation effects.

GENERAL COSTS
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Task 4.1 objectives were to 
perform an assessment of 
user-acceptance and to evalua-
te the usability of existing ITS 
services for VRUs, in order to 
identify the need for improve-
ment in dedicated safety servi-
ces. For the evaluation of effecti-
veness and friendliness (i.e., Usa-
bility) of the Human Machine 
Interface (HMI) well consolida-
ted methods and techniques, 
derived from the literature, are 
implemented in relation to 
Human Centered Design princi-
ples.

The usability assessment has 
been performed on a reduced 
set of ITS. The selection process 
started from a total of 144 
systems; during the First Interest 
Group Workshop, they were 

narrowed down to 22 systems 
with the highest potential for 
VRU safety, mobility and 
comfort. Among these, 14 
systems were selected as being 
potentially relevant for the 
usability assessment on the base 
of the following four aspects: 
systems whose links provide 
valuable information on the 
interface, systems for which a 
link to on-going or finished 
projects has been established, 
systems to be tested in the 
project pilots, and systems for 
which further resources are 
provided, and/or more creative 
initiatives are required in order 
to get the required information 
on the HMI.

A further reduction to 8 appli-
cations, for which sufficient 

descriptions as well as pictures 
and movies could be gathered, 
was implemented. In fact, since 
the interviews were not able to 
actually use the systems, 
supporting materials that 
allowed comprehensive insight 
into the functions of the applica-
tions needed to be provided.

Finally, 4 systems, one per 
type of road user, were chosen 
via rankings elaborated by the 
Consortium partners.

The usability assessment, 
together with the provision of 
supporting material, mainly con-
sisted in a questionnaire, sent 
via e-mail and composed of 5 
scales:

USABILITY ASSESSMENT OF SELECTED APPLICATIONS

ITS Usability Index. Developed upon classic referenced usability topics, nine usability 
properties (sub-scales) were targeted: system explicitness, functionality, consistency, 
compatibility, human error potential, flexibility, user control, system monitoring, and 
informative feedback;

ITS Risk Avoidance (perception of risk avoidance capability by the ITS system);

Trust (degree of reliance, confidence and perception of credibility in ITS performance 
and use)

Safety improvement (perception of expected safety enhancement by using the 
sys-tem)and

Risk Communication (evaluation of human-ITS communication proficiency).

Scale 1

Scale 2

Scale 3

Scale 4

Scale 5

The survey also gathered interviews background information (e.g., age, gender, knowledge with the 
use of ITS, frequency of use of ITS, etc.) in order to enable a more refined analysis.

The data was collected over a 2 months period. Average Age Participants was M=48.4 and gender 
composition equally distributed. Nationality sampling spread over 11 different countries, UK, IT and NL 
having the highest response. Most present job roles appear to be civil servants researchers, managerial 
roles, engineers and employees.
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For results elaborations, the use of ANOVA or MANOVA was chosen as one of the most common univa-
riate and multivariate parametric tests (in behavioral research) both to test sample differences in the 
measured dependent variables (e.g., usability index) over the levels of the independent variables chosen 
(e.g., expertise levels), effect sizes, as well as variable associations and to substantially increase statistical 
power of the analysis. It was also chosen to apply Boferroni tests when executing further tests.

Analysis Results:
The overall sample of respondents revealed:
•   a moderate/good knowledge of each ITS system;
•   an approximated weekly use of the ITS systems;
•   car was the most common means of transport, followed by bicycle and finally the use of a motor-

bike;
•   all ITS systems obtained usability ratings at least above 3 (neutral), suggesting a positive (moderate) 

overall usability level;
•   (ITS) Explicitness, Functionality and User Control facets were rated the best usability elements of the 

various ITS systems;
•   The lowest rated usability features (across all ITS systems) were System Monitoring, Flexibility and 

Consistency;
•   System Monitoring does not reveal a robust usability feature on any system. No system is designed 

to provide a supervisory control on human action. Systems do not seem to “know” what users are doing 
at all times, that is environmental complexity and human models are less embedded in their functions;

•   Perception of risk avoidance (given by the ITS system) and Communication of Risk (situations) were 
rated the best usability properties of the various ITS systems. Providing feed-forward information about 
incoming hazardous situations and getting a feeling of risk avoidance are the best properties among all 
ITS systems;

•   In general it appears that trust on the various systems, that is, relying on such systems, has to be 
improved.

•   safety is not perceived as directly improvable by using the ITS systems only. Perhaps more integra-
tion between ITS systems and the road-VRUs system coupling is required to be studied not only from a 
technological perspective but also from more of a cultural and sociotechnical point of view;

•   Usability was rated to be slightly better by the youngest;
•   no significant difference by age levels over the Trust sub-scale was revealed;
•   ITS system 3 and 4 were rated slightly better in usability than ITS system 1 and 2;
•  experts in the sample did not differentiated across any of the four Usability scales significantly 

except for a minimal difference in ratings on the Risk Avoidance scale with the group of moderate exper-
ts;

•  These final findings seem to suggest that the overall sample of VRUITS respondent is more than 
representative and make valid ratings and assessments in terms of usability elements for ITS systems.

If you would like to read more detailed information on the topics of this newsletter, please downlo-
ad VRUITS Deliverable D 2.2 and D 4.1, available on the project website (www.vruits.eu)

FOR MORE INFORMATION
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The VRUITS project was also present at the 10th 
ITS European Congress (16-19 June 2014, Helsinki). 
The VRUITS project had a stand within the Europe-
an Commission booth in the Exhibition area, where 
a presentation with the first results of the project 
was shown. During the conference there were 2 
presentations on the project.

The different aspects of VRU safety were also 
discussed in the special session “ITS for improving 
VRU safety”, organised by the VRUITS project and 
the iMobility VRU WG, with representatives from 
research organisations, automotive industry, PTW 
industry and PTW users. VRU safety is a complex 
matter due to the large variation within VRUs and 
their characteristics and the large number of 
possible accident scenarios. Technology, especial-
ly cooperative communications, offers possibilities 
to improve the visibility of VRUs, but further work 
is needed to improve sensor performance and 
reliability in all environmental conditions. Accep-
tance of the technology by the users and the cost 
of the technology are critical for success of the 
technology.

Figure 7: the VRUITS Consortium at the 10th ITS European congress

Figure 8: A moment of the 2nd Interest Group Workshop
held in Helsinki on June 16th, 2014

VRUITS AT THE 
10th ITS EUROPEAN CONGRESS

VRUITS SECOND INTEREST 
GROUP WORKSHOP

http://www.vruits.eu/themes/bamboo/images/marketSurvey/VRUITS_SIGW_posters.pdf

http://www.vruits.eu/themes/bamboo/images/marketSurvey/VRUITS_SIGW_posters.pdf

The Second VRUITS Interest Group Workshop 
was held in Helsinki on 16 June 2014, at Ravintola 
Limone, near to the Helsinki Conference & Exhibi-
tion Centre, where the ITS Europe Conference took 
place.

At the workshop, the results of the qualitative 
safety and mobility & comfort assessment were 
presented, and 10 applications were withheld for 
further quantitative assessment. The experts at the 
workshop assessed the systems. Based on the 
assessments of the experts, and assuring coverage 
of all VRU groups as well as inclusion the applica-
tions to be demonstrated at the pilots. The set of 
applications selected for quantitative assessment 
is:

1. Blind Spot Detection
2. Intelligent Pedestrian Traffic Signal
3. Intersection Safety
4. Pedestrian Detection System + Emergency 

Braking
5. VRU Beacon System
6. PTW Oncoming Vehicle Information System
7. Bicycle to Car communication
8. Information on Vacancy on Bicycle Racks
9. Crossing Adaptive Lighting
10. Green Wave for Cyclists

The posters with the results of the qualitative 
assessment are available on the VRUITS website.
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The VRUITS project is always looking for feedback from experts in the VRU and ITS fields on key topics 
such as impact of ITS applications and ITS implementation issues.

ARE YOU INTERESTED IN GIVING YOUR CONTRIBUTION TO THE VRUITS PROJECT? WOULD YOU LIKE TO ASNWER 

TO FURTHER QUESTIONNAIRE PREPARED BY THE CONSORTIUM? WHAT ABOUT PARTICIPATING TO UPCOMING VRUITS 

WORKSHOPS?

If you desire to be included in our list of experts, please send us your credentials to the following e-mail 
addresses:

    Project Coordinator:  johan.scholliers@vtt.fi

    Dissemination Manager:  vruits@kitesolutions.it
 

You will receive invitations to furure meetings and we will consider your name for late surveys

HOW TO PARTICIPATE IN VRUITS

Figure 7: the VRUITS Consortium

www.vruits.eu
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