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Abstract

Summary of Workshop “Innovative use of data” — NVFE working group

One of the main goals for this NVF workgroup was to share knowledge and results on activities
related to NordicWay and Next-ITS, based on vehicles data and traffic information to all road
users. The working group period was one year from June 2020 to June 2021. The work was
organised in two sub-groups dedicated to NordicWay and Next ITS respectively. A third sub-
group organised a workshop that was held on the 7th of May 2021 to share knowledge, discuss,
and possibly recommend future activities. All activities in the workgroup were digital due to

the corona restrictions on travels and meetings in 2020-2021.

Several domains and challenges were discussed, all within the relevance of NordicWay and
Next-ITS. The workshop was planned with short pitches and presentations to introduce the

discussions, followed by three main topics that were proposed by the sub-groups.

e Workshop theme #1: Traffic light and open data — how to prioritize (bus) traffic?
o Workshop theme #2: Geofencing — steps toward road-pricing?
e Workshop theme #3: Use of big data and digital twin concepts — how can data and modelling

be used as a tool?

The workshop was arranged as a digital workshop on Teams. The digital format allowed more
people to attend the workshop. The networking, small discussions, and exchange of ideas

however was not possible to achieve in the digital format.

The description of the working group “ITS — Innovative Use of Data”, provided by NVF, was
a very good starting point for the work group. It provided the group with a direction and
limitation of the work, starting with the results from the NordicWay and Next ITS projects.
This was particularly useful for a short one-year workgroup. It provided the sub-groups an

opportunity to start the work almost immediately, once they were organised.

The working group was attended by 48 participants, of which approximately half of them
attended the workshop. There is always a challenge to engage all participants in online
workshops. This can have several reasons from the digital tools to those who participated here
primarily to learn from the ITS community. Knowledge sharing and best practice discussions
between members of the NVF community is extremely valuable. Our best recommendation is

that NVF keep up the good work providing an environment for people to come together.
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INNOVATIVE USE OF DATA WORKING GROUP
Background history

The "Innovative Use of Data" group was established in 2020 as a one-year NVF working group
to study the ideas behind the EU-supported projects NordicWay and Next-ITS and organize a
workshop with a focus on sharing ideas. The NordicWay and Next-ITS projects have worked
on how to integrate data from vehicles in the data set that serves as a background for the traffic

information issued by the road administrations.

The working group aimed at how to make use of both administrative and industry data
innovatively and intelligently together. The road administrations and the industry possess a lot

of data that could be utilised more innovatively and intelligently.

ACTIVITIES AND GROUP STRUCTURE

The working group started its work by preparing a business plan and arranging relevant
activities. The activities corresponded with the goals of the NVF group and the UN sustainable
development goals. The group identified UN sustainable development goals 9 and 11 as

relevant goals, in addition to the goals assigned to the group.

The working group recognized the NordicWay and Next-ITS projects as suitable working

arenas and allocated two subgroups that corresponds to the suitable arenas (Subgroup
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Figure 1- Structure of the working group



NordicWay and subgroup NEXT-ITS). The subgroups were assigned to explore the innovative

use of data in their respective areas.

The subgroups invited the working group members (50+) to join the subgroups relevant to their
field of interest. The subgroups conducted their activities with a series of meetings to facilitate
good cooperation among the members. On 7" of May 2021, the working group held a workshop
on the Innovative use of data. This report presents the results from the activities held throughout

the year and the workshop.

NEXT-ITS subgroup

The Next-ITS subgroup had 19 participants and arranged two online meetings to identify and

prepare topics for the main workshop. The first meeting had a brainstorming character, where
the target was to get as many as possible involved and identify potential areas of common
interest. At the second meeting, the subgroup invited all participants to present a 5-minute pitch
to identify the main topic of interest. We ended up with four-pitch presentations on traffic light
data, geofencing, digital twins, and new ideas for ITS standards, for example, to integrate the
road domain with other transport modalities. At the workshop, the first three of these topics

were included in the agenda.

In addition to the prepared topics, a brief overview presentation of the Next-ITS 2 and 3 projects

were also given at the main workshop.

The current NEXT — ITS 3 project is about the full-scale deployment of ITS services in the
northern part of the so-called Scandinavian-Mediterranean corridor. The corridor is a part of
the core trans-European transport network (TEN-T), which forms the backbone of European
transport. The Scandinavian-Mediterranean corridor includes roads, railways, waterways, and
air. The general objectives of the project are to enhance the corridor and network performance,
to ensure interoperability and continuity of service, to increase cost-efficiency, and to fill gaps
in the transport system. To meet these goals, the project has activities to coordinate traffic
information, traffic management, freight and logistics, and information and communication
technology infrastructure. An important part of this has been harmonized support for the ITS
directive, including the use of the Datexll standard and the establishment of National Access

Points supporting data discovery and exchange.

The finished NEXT-ITS 2 project had a similar focus on ITS deployment and has published an

evaluation report. The project consisted of seven specific measures as shown in Table 1, in



addition to more general coordination activities. The measures are related to traffic management

centres in all five countries, and there are also some technology measures on the main

motorways in the corridor.

DATEX-node to
meet ITS Directive
Action C

Measures | Title Country | Aim
M1 TMC renewal and Finland | Measure 1 aims at updating the systems at the traffic
adaptation to management center and will thus improve the
corridor operation and performance of the already installed
management and roadside equipment as well as existing traffic
control systems information and traffic management services.
M2 Motorway Control Sweden | Measure 2 includes reinvestment of MCS system
System (MCS) and stop detection radar as well as replacement of
variable direction signs and development of a new
control system for MCS.
M3 Integrated Traffic Sweden | Measure 3 aims at establishing a common
Management infrastructure asset database and platform for road
and rail infrastructure asset data.
M4 New Traffic Denmark | Measure 4 includes a new traffic management center
Management Centre and a road weather management decision support
in “The Traffic system.
Tower” in
Copenhagen
M5 Traffic Management | Germany | Measure 5 aims at establishing Traffic Management
Plans and Ramp Plans and Ramp Metering Systems along the
Metering Systems Scandinavian-Mediterranean corridor in Northern
Germany.
M6 Traffic Centre Germany | Measure 6 addresses upgrading and enhancement of
Schleswig-Holstein the traffic management centre in SchleswigHolstein.
The measure will particularly focus on
improvements of the basic data, data processing,
data exchange and integration of further systems
into the centre.
M7 Improve the Norway | Measure 7 aims to make use of a national DATEX-

I node for traffic information exchange in order
to improve the distribution of Safety related traffic
information (action C) on the TEN-T road network
in Norway. The DATEX-II node operates 24/7 and
helps service providers to identify relevant
messages to be distributed on their services.

Table 1- Overview of measures as described in the NEXT-ITS 2 Evaluation Report, January 2018

For each measure, specific ITS technologies were deployed, and the number of kilometres

covered by each technology were reported. The reported technologies were:

Road weather monitoring




o Fixed real-time traffic monitoring

e Mobile/probe real-time traffic monitoring

e Forecast and real-time event Information

e Traffic Condition and Travel Time Information
e Weather Information

e Safety Related Traffic Information

¢ Dynamic Lane Management

e Variable Speed Limits

¢ Incident Warning and Management

e Ramp Metering

o Traffic Management Plans for Corridors and Networks

The benefits in terms of impact factors for each technology were estimated using previous
research literature. These were used together with the number of kilometres deployed to

quantify anticipated benefits of NEXT-ITS 2 in a five-year period after the deployment.

Traffic 2 Incident
Forecast | condition S"f“‘*'l ey | Weather D‘FE‘ Variable | Waming Traffic
KPI andreal- | gnq travel traffic information Speed and I manageme
time event time : . service | MANAdEME | inits | manageme TEETTD nt plans
information | jformation information nt nt
Veh hours
driven -0.4% -0.2 % -0.5% -0.03 % -0.02% -0.3% -2.0% -1.0% 0.3%
Veh hours

congestion -1.0% -1.5% -1.5% -0.05 % 0.3 % -0.5 % -10.0 % -10.0 % -3.0%
Fatalities/
Fatal
accidents 0.5% 0.0% -3.0% -3.0% -7.0% -8.0% -1.0% -3.0% 0.0%
MNon-fatal
injury
accidents 0.5% 0.0 % -3.0% -3.0% -7.0% -8.0% -1.0% -3.0% 0.0%
CO:
emissions 0.4% -0.2% -0.5% -0.03 % -0.03% 0.3 % -2.0% -1.0% 0.3%

Table 2- Impact factors used in NEXT-ITS 2 benefits calculation (Source: NEXT-ITS 2 Evaluation Report, January 2018)

The five-year benefits of NEXT-ITS 2 deployments are the following:

vehicle hours driven -2035000h

vehicle hours spent in congestion -571 000 h

fatalities - 1 fatality prevented

non-fatal injuries - 11 non-fatal injuries prevented
CO2 emissions - 45 600 tonnes

Table 3-Five-year benefits estimates for NEXT-ITS 2 (Source: Digitalization of road transport in Europe — Highlight from the
benefits of the ITS program co-funded by CEF, EU EIP April 2021)



NordicWay subgroup

The NordicWay subgroup had about 20 participants and arranged two online meetings to
identify and prepare topics for the main workshop in May 2021. The first meeting was in

December 2020, and the second meeting was in January 2021.

Like the NEXT-ITS subgroup, the first meeting had a brainstorming character, where the target
was to get as many as possible involved and identify potential areas of common interest. With
the title of the group (Innovative use of data — NordicWay) in mind, the focus was on the need
of further implementation of pilot results, and the need of tools and work for uptake, scaling,
cost-benefit analyses, and impact assessments. This also included a discussion on Technology
Readiness Level (TRL), and the challenge that the levels not always go together with

Organisational Readiness Level (ORL).

Other research projects regarding innovative use of data in general were also discussed in the
subgroup, in terms of improving transport areas like road maintenance, transport

planning/models, public services etc. by big data analysis.

It seemed like the participants had varying degree of experience with the NordicWay pilots.
With that in mind, and because the comments were on further implications and assessment, it
was decided to focus on these issues in the upcoming main workshop. The subgroup also agreed
to introduce CCAM Partnership, which is about strengthening European efforts to get a user-
centred and inclusive mobility system, increasing road safety, and reducing environmental

footprints.

In addition to the prepared topics, a brief overview presentation of the NordicWay results, big

data projects and CCAM introduction were also given at the main workshop.

NORDICWAY PILOTS

Nordic Way is an ITS project with C-ITS pilots aiming to provide the driver necessary traffic
information (at the right time) by sharing and exchange messages/traffic data between
stakeholders and partners. The project is a collaboration between public and private partners in

Finland, Norway, Sweden, and Denmark financed by the EU and the public partners.

More specific, the project investigates solutions and services that are suitable for Nordic
conditions, for example, how roads, cellular coverage and traffic problems look like in the

Nordic countries. The aim is to scale up existing C-ITS services by supporting cloud to cloud


https://www.nordicway.net/

hybrid communication. It also maps and assess the infrastructure readiness for connected and
automated driving on major freight routes. Nordic Way will demonstrate and highlight future
services and challenges connected to vehicles with higher automation levels (SAE levels).

Two different projects, NordicWay 1, NordicWay 2 have been conducted, and the third, Nordic
Way 3, is ongoing.

NordicWay 1: The aim was to test and demonstrate the interoperability of cellular C-ITS
(cooperative ITS) services both for passenger and freight traffic, piloting continuous services
offering a similar user experience in the whole NordicWay network in Denmark, Finland,
Norway, and Sweden. The project was a real-life deployment pilot, aiming to facilitate a wider

deployment in the Nordic countries.

NordicWay 2: This is a C-ITS real-life deployment pilot that enables vehicles, infrastructure,
and network operators to communicate safety hazards and other information on roads in the

Nordic countries.
RESULTS

The projects were evaluated, and results are in the final report, NordicWay 2 Evaluation Report,
(2020).

Results show that in Finland drivers were highly satisfied with the service and wanted to use it
after the end of the pilot. Especially with how far ahead of an incident the users received the

warning.

In Norway, the attitudes of maintenance contractors and road authorities towards a hypothetical
support system for winter road maintenance were investigated. The acceptability among the

Norwegians depended on the data upon which the system is based.

The Swedish evaluation discussed fundamental issues for making the Interchange Node
available to a larger market. Allowing access to a multitude of data was expected to increase

market potential.

Further on it was reported that Nordic Way 1 had proven interoperability, low latencies, high
user acceptance, considerable benefits, and low costs. Critical issues included infrastructures
and integration, standardization, network coverage, information reliability, data quality,

stakeholder involvement, and private-public partnerships with defined roles and



responsibilities. Further, concerning security, provisions should be put in place to ensure that

data is only provided to the intended partners.

In Nordic Way 2 one interchange node (platform) with more local nodes in the network was
appropriate. It was also concluded with open source for data exchange (more partners and data
involved). This was also interoperable. The communication worked through cellular (long-

range) and ITS-G5 (short-range).

Finally, different parameters were evaluated, as the quality of service, service ecosystem, user

acceptance, driver behaviours, socio-economy, and feasibility.

For user acceptance, the C-ITS services were considered relevant, and the acceptance was high.
The overall awareness was rather low in that most of the drivers (54-66%) had never heard of
C-ITS services and only 3-6% had used these services themselves. There was also a lack of
willingness to pay. Human Machine Interface (HMI) may become more relevant for acceptance

and willingness to use.

Following final conclusions were made:

1. Iltis technically feasible to set up C-ITS services in the Nordic countries.

2. Challenges for service provision include most potential users never having heard of
C-ITS services and their willingness to pay for them being low. However, they were
willing to use these services and share data with the service providers.

3. Inaddition, feasible business models and ecosystems still require a solution with some
public involvement, intervention, funding or investment in the longer term and, thus,
definition of the public actors in the ecosystems.

4. If these challenges are solved and a sufficient user base and good coverage of services
are achieved for the C-ITS services, socio-economic benefits can be expected.

5. The monetary value of these benefits is expected to outweigh the sum of the annual
operating and maintenance costs in 2030 and the investment costs up until then in all
countries from the road operator perspective.

6. It was recommended to focus the operation of C-ITS services on roads with high traffic

volumes.



AUTOMOTIVE DATA SHARING

In 2020, NPRA explored further the possibility of sharing and exchange messages/traffic data
between OEMSs and public roads administrations. This was captured in the report Automotive
Data Sharing (KPMG report, 2020), financed by the Norwegian Public Roads Administration
(NPRA). Here it was found that the value of data increases exponentially, car manufacturers
are increasingly positive about sharing data, the authorities take an active role in enabling data
sharing, consortiums work with data sharing in the automotive industry, for example, Data Task
Force. Finally, technology companies are taking a stronger position by enabling data collection,

data aggregation and data sharing in the industry.

OTHER EXAMPLES OF INNOVATIVE USE OF DATA

LOGISTICS

LIMCO: Utilising digital data sources (truck sensors, logistics and planning systems) to
generate new knowledge that contributes to increased efficiency in the transport sector and

reduced emissions from trucks. Research projectLink about logistic requirementsCONSIGN:

Analysis of realtime truck data and shipment data from three major forwarders to identify
Covid-19 impacts by industry in Norway. Prosjekt: CONSIGN - Transportgkonomisk institutt

(toi.no)

TRANSPORT PLANNING AND MODELS

PRELONG: Machine learning for computational efficient predictions of long-term congestion
patterns in large-scale transport systems. Developing a new type of prediction tool based on
machine learning to find where investments in road capacity are most effective in reducing

traffic jams. Prosjekt: PRELONG - Transportgkonomisk institutt (toi.no)

ROAD MAINTENANCE

Digital mountain crossings: Predicting Driving Conditions at Mountain Crossings using Deep

Learning. Kunstig intelligens skal gi oss sikrere vinterveier - SINTEF

ROAD SAFETY

BEST (BEtter Safety in road Traffic): Use of machine-learning algorithm to examine high-
dimensional data in an exhaustive and transparent way, to gain understanding of complex risk

factors in road traffic. BearingPoint Proposal template (unit.no)



https://assets.kpmg/content/dam/kpmg/no/pdf/2020/11/Automotive_Data_Sharing_Final%20Report_SVV_KPMG.pdf
https://assets.kpmg/content/dam/kpmg/no/pdf/2020/11/Automotive_Data_Sharing_Final%20Report_SVV_KPMG.pdf
https://www.toi.no/logistic-requirements-environment-and-costs-limco/
https://www.toi.no/logistic-requirements-environment-and-costs-limco/
https://www.toi.no/logistic-requirements-environment-and-costs-limco/
https://www.toi.no/consign/
https://www.toi.no/consign/
https://www.toi.no/project-prelong/
https://www.sintef.no/siste-nytt/2020/kunstig-intelligens-skal-gi-oss-sikrere-vinterveier/
https://vegvesen.brage.unit.no/vegvesen-xmlui/bitstream/handle/11250/2722191/Forebygging%20av%20trafikkulykker%20ved%20bruk%20av%20avansert%20dataanalyse.pdf?sequence=1&isAllowed=y

CCAM (Connected, cooperative and automated mobility)

Parallel to the European country wise development as well as Nordic cooperation (NordicWay
pilots) within the ITS field, the European Commission has been working on establishing the
CCAM Partnership. There was a need for progression when it comes to uptake and
implementation of ITS. CCAM is therefore aiming to create a more user-centred and inclusive
mobility system increasing road safety while reducing congestion and environmental footprint

(link to the Consign project). It raises awareness towards the need of socio-economic and

environmental impact analysis, comprehensive impact assessment methods and cover the full
range of effects of CCAM systems and services. When it comes to user aspects it is pointed at
the need for increasing uptake by individual users and societal expectations. More specifically
societal impacts and user needs must be considered in specifications and development of
solutions and services within CCAM. This includes field operational trials, pilots and living

labs (Large-scale demonstrations).

Drafts are developed for the strategic research and innovation agenda, the latest available is
dated November 2020 (CCAM Partnership SRIA v1.0 02-11-2020 (ertrac.org)). Concerning

user aspects following points are pointed out:

e Consider user and societal needs, desires, and expectations. Including persons, public
institutions (hospitals and schools), organisations and businesses.

e Analyse equity aspects related to the deployment of CCAM solutions in terms of for
example income level and solutions for deprived or underserviced areas, digital access,
covering personal mobility as well as provision of supplies and necessities to end users.

e Map the broad range of concerns and expectations involving a variety of stakeholders
and invest in social innovation that can complement the deployment of needs-based
CCAM solutions.

e Define methodologies and mechanisms to communicate with future users/ citizens
about CCAM related to trust, ethics and acceptance.

e Develop tools that foster capacity building on CCAM among planners and decision
makers to enhance their ability to influence solution design and development.

e Provide guidance on how to align overarching long-term policy goals and societal

ambitions with user needs.

For socioeconomic and environmental impacts:


http://www.ccam.eu/
https://www.ertrac.org/uploads/images/CCAM%20Partnership%20SRIA%20v1.0%2002-11-2020.pdf

e Develop comprehensive impact assessment methods that cover the full range of effects
of CCAM systems and services (jobs, health, inclusiveness, environment, safety).

e For these methods, existing KPIs should be reviewed and updated if needed.

e Develop new KPIs as well (access to mobility, sustainability)

e Qualitative assessments (interviews, surveys etc) of user expectations (comfort,
perceived safety, digital skills)

e Ensure practical usefulness of these methods involving addressing regional specifics
within Europe. Also, include the evolving needs and dynamics of a society in transition
towards more sustainable and shared mobility for both people and goods.

e Cover under-researched fields in terms of impact assessment. It should include
underserviced or socio-economically challenged geographical areas and specific

population groups.

Digital workshop 7. May 2021

One of the main goals for this NVF workgroup was to share knowledge and results on activities

related to NordicWay and Next-1TS, based on vehicles data and traffic information to all road
users. To fulfill this goal a small task force (workshop team) was established with the
responsibility to plan and organize a digital workshop. The workshop was to be held at the end

of the NVF group period, with the goal to discuss and possibly recommend future activities.

To decide on a workshop theme several domains and challenges were discussed, all within the
relevance of NordicWay and Next-ITS. The workshop was planned with short pitches and
presentations to introduce the discussions, followed by three main key topics from the

discussions in the sub-groups.

The workshop held on the 71" of May was organized and planned by a small task force and
moderated by Maria Wass-Danielsen from Urban creators. Workshop program is attached to

the report as (Appendix 1)



SESSION 1 - GENERAL CONCEPTS IN WORKSHOP

The workshop was organized in two parts. Session 1 was designated as motivational and

informative pitches and Session 2 was the main workshop event. Session 1 had events about
the activities and discussions of the two subgroups, and pitches about cost and benefits of ITS
projects in the Nordics in the case of sustainable C-ITS with respect to traffic signals,
Introduction to technology readiness level (TRL) and Organization readiness levels (ORL) and

information about The Nordic Pavilion at ITS world congress 2021.

Costs and benefits — case by RISE institute

Alf Peterson from RISE (Research Institute of Sweden) presented evaluation of services related
to traffic signals. In the presentation, topics about the mission of the project, background history
of traffic signals and the problems associated with them, benefits regarding ITS implementation
in a larger scale and the steps to words the future were presented. The associated PowerPoint is

attached as Appendix 3 — 1.

Evaluation benefits with Connected Traffic Signals renimeniy
(TTG, TTR, TSP and GLOSA) briar
The process
Prepare and align objectives Define context and KPIs Evaluate and refine Conclude

[l B pefine the spedific service (or
combinations) and measurements/KPls
10 be evaluated, and what factors to
accounts for.

KPY's such as: average speed/flow;
accelerations/decelerations; # of stops
Factors such as: service penetration rate;

[l traffic density; traffic light control types il E Evalute and interpret
(isolated/coordinated, presence of PT *  Behavioural level
priority) *  Socio-economic level

*  Service level
*  Userlevel

A Define/confirm cities, — road
authorities incl. competences and
intersections.

= Project planning

F Reporting and
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. Safety

*  Comfort

*  Driver behaviour

Co-fin d by the Eum ation (simulation, types of model) Rl .

Connecting Europe Facility

Figure 2-Evaluation benefits with connected traffic signals from presentation by Alf Peterson

Some of the follow up questions that followed the presentation are:

e What are we facing now: is the goal autonomous vehicles...? How should we present
thee information to the different users?



e Is TRL the service we want to do cost beneficial analysis on? TRL is on the move to be

operational. Cities are asking about cost analysis. It takes time to make pilots in a large

scale, so we get good data input.

e Are the different standards and protocols from the different manufactures a problem?
More standards within the domain, is good. But validating the massages/protocols are
going to an interface not dependent on specific standards. The user and the car are

receiving open data.

Technology Readiness Levels (TRL) and Organizational Readiness Levels

ORL

How ready are we as an organization to implement a new technology in a coming project?

For an organization to implement a certain technology, both organization and technology must

be of a certain maturity to successfully be adopted.

Technology Readiness Levels (TRLS) is a tool which can be used to assess and communicate
the maturity level of a technology project. The primary purpose of using technology readiness
levels is to help management in making decisions concerning the development and transitioning

of technology. It should be viewed as one of several tools that are needed to manage the progress

of research and development activity within an organization.

HORIZON 2020 WORK PROGRAMME 2018-2020 19.

Annexes, G. Technology readiness levels (TRL)

TRL

Description

TRL 1

basic principles observed

TRL 2

technology concept formulated

TRL 3

experimental proof of concept

TRL 4

technology validated in lab

TRLS

technology validated in relevant environment (industrially relevant
environment in the case of key enabling technologies)

TRL 6

technology demonstrated in relevant environment (industrially
relevant environment in the case of key enabling technologies)

TRL7

system prototype demonstration in operational environment

TRL 8

system complete and qualified

TRLO

actual system proven in operational environment (competitive
manufacturing in the case of key enabling technologies; or in space)

Dr. Susanne Daniel » Euresearch Basel » wwav.euresearch.ch

Figure 3-TRL, Source — Horizon 2021
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Organizational Readiness Level (ORL) is then an indicator of how mature the organization is
for using a certain technology. A common challenge for many organizations is that the

technology is more mature than the organizational management who must implemented it.

It is also often more interesting to test new technology then to work with organizational
changes, that is often needed to successfully implement new technology. The challenges to

change the way an organizational is working can be difficult and time consuming.

So how can we signal TRL on different use cases with certain technology? It can be difficult to
define and evaluate which readiness level a technology belongs to, after testing/piloting. And
to communicate this to the management/marked/politicians in an understandable way can also
be difficult.



SESSION 2 — SELECTED THEMES IN WORKSHOP

The Session 2 of the workshop focused on three main themes:

e Workshop theme #1: Traffic light and open data — how to prioritize (bus) traffic?
e Workshop theme #2: Geofencing — steps toward road-pricing?
e Workshop theme #3: Use of big data and digital twin concepts — how can data and

modelling be used as a tool?

Theme 1 - Traffic light and open data — How to prioritize (bus) traffic?

Key pitches (pointes) and ideas

e What are your experiences of having different protocols - when prioritizing traffic
running through different traffic signals?
e What tools are you using to have a communication between vehicles and traffic
signals?
e How are you prioritizing busses in your city/region - and what implementations did
you do?
e How are you prioritizing bicycles in your city/region - and what implementations did
you do?
This theme was presented by Sgren Bom with the Project Green wave for buses in the Capital
region. There is a great wish among the region, transport companies and municipalities to find
new solutions that support the goal of sustainable mobility, so that public transport can become

even more efficient, reliable, and attractive.

The Capital Region of Denmark has launched the project "Green wave for buses" with the desire
to demonstrate new forms of intelligent and more differentiated bus prioritization than the ones
known today. The idea is to test a more aggressive form of prioritization of buses at traffic
lights, so that they are delayed to a lesser extent in signal-regulated intersections. The project
participants want to showcase that a database approach will create new opportunities with
dynamic bus priorities, which will, in the long run, also be able to support the desire to be able

to prioritize regional and inter-municipal buses.

One of the contributions to supporting that goal is to get the buses to move more quickly through

the traffic, rather than queuing. But not only to let the buses glide through traffic signals, but



also to determine which criteria should be decisive for whether a bus should be given priority.

In municipalities and in the region, this includes criteria such as:

e If the bus is behind in relation to its timetable, then it must have an advantage.

e Buses in the strategic bus network, that have been adopted by municipalities and
regions, must have an advantage over other local buses.

e During rush hour, buses must have priority.

e Buses with a lot of passengers need to get through faster.

e Buses on their way back to a garage or off the timetable should not be given priority.

The possibility of supporting a more differentiated bus prioritization system means that data
about the buses must be available and exhibitable, and that it must be able to be processed so it
can play together with traffic management systems and traffic signals, which should receive

information about bus priority.

In addition, it is desirable to be able to receive information from the traffic signals if a request
for priority has been received and a green light has been given for the bus. This requires an ID
to be able to monitor the flow.

Today, the regional bus company Movia exhibits a wide range of data about the buses, that
municipalities and suppliers can access via an API. It shows what opportunities there are for

bus priorities today.

The interface must allow a setup where road authorities in collaboration with the transport

agency can themselves determine the differentiated bus priority at the individual traffic lights.

Communication protocol is crucial here when the priorities are communicated to the traffic
signals. Some municipalities communicate to traffic signals without a 3G / 4G connection,
while some have their own 3G / 4G modem and others communicate via their traffic

management system.

Some use the known RSMP and OCIT protocols, while others make use of more proprietary
protocols. So, the service that is requested must be able to communicate to the traffic signals in
different ways. The project has decided that the service must support the RSMP and OCIT

protocols and always be updated to the latest version in use at any given time.



For bus drivers, it will be interesting to be informed that their bus has been given priority at
traffic lights. Therefore, it will be useful if the service can also display this information, which
traffic operators can then convey to the bus driver.

During the project period, the “Green wave for buses” project would like to test and demonstrate

different types of intelligent bus priorities at 3 different locations.

Theme 2 - Geofencing — Steps toward road-pricing?

Key pitches (pointes) and ideas

e Which use cases/decisions are most relevant for Geofencing approaches?

e How will this influence existing organizations/road operators?

e How will this influence the public?

e Which barriers need to be crossed?

¢ What organizational barrier seems to be the greatest if we are to use Geofencing

technology in its full potential?

As presented by Risto Kulmala (Traficon, Finland) geofencing is virtual fencing of a physical
area so that the system reacts to the user crossing the fence or being within the fenced area.
Geofencing is based on digital map, sufficiently accurate positioning, back-office system, user
interface, telecommunications, and often the identification of the user. It can focus either in the
fence itself utilizing virtual gates, the fenced area, or virtual corridors along roads/streets.
Important legal framework is especially the General Data Protection Directive (GDPR).

Kulmala described the different transport areas where geofence can be used. In addition to road-
pricing, it can be used by hybrid vehicle combustion engine use regulation in LEZs, parking
space provision and management, speed limits and regulation, vehicle theft prevention and
tracking, prevention of DWI, monitoring of risky behaviour, management of security fleet, and

use of e-Scooters.

Further, he elaborated on route- or road oriented geofencing, for example, road use charging,
signal priorities, use of designated routes for example, special and hazardous goods transports,
movements in terminals and at border crossings, city logistics, management of maintenance

vehicles and fleets, warnings to road users and traffic volume and speed monitoring.

Future applications were suggested involving complementing or even replacing C-ITS and on

traffic information and warning services. That means from spots to areas: for example, moving



incidents & events such as slow-moving queues, parades, convoys, special transports. Other
applications were geofencing of ODDs for highly automated vehicles, special and hazardous

good transport management, and information services via moving geofences, road works
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Figure 4-Technologies involved in geofencing

related use restrictions such as speed limits, applications of Galileo HAS for example, in
maintenance automation, weight restriction information (for example, due to Spring thaw) and

various ‘If This Then That’ Al applications and enhanced analytics.
Discussion

After the presentation, the participants discussed the concept of geofencing. All agreed that
geofencing is an interesting tool for different applications and areas within transport. However,
level of technical details depends on what is to be covered. The first move when initiating or
planning a geofence pilot, was described as demanding, but possible. Micro mobility and low
speed zones are potential and promising use cases. Some also mentioned that it would be
interesting to use geofencing for bridges and look at the weight restrictions. Also, the special
transport vehicles are obvious and important use cases (knowing about the roadworks). Smart
phones can be used in geofencing applications, it exists already many thousands of those. It
provides added value for the users and there could be different groups of applications at
different times. However, it was emphasised that enforcement is difficult before all vehicles
have the option of for example, speed limit there are different applications for different

platforms. Builds a lot on applications and there are some that are "ready”. Try a pilot first and



see what works and then implement. Finally, it was discussed that it is possible to geofence a
whole city, but preferably pilots and use should be restricted to smaller meaningful/relevant

areas.
Barriers of geofencing

The main barriers of geofencing described in the discussion regard alle stakeholders like the
user acceptance and privacy concerns, manufacturer, and road authorities. Also, it was pointed
out that many organisational levels lack knowledge about possibilities and geofencing
technology with related aspects. Communication and sharing of information should therefore
be continued. There must also be a political readiness for implementation - div. both financially
and legally. Extensive use of geofencing requires a plan for use, including impact areas, time
of day, reason, - for this, how the collaboration across organizations must take place to support
the purpose of the geofencing. A survey was mentioned, about attitudes towards geofencing.
Only 2% of the respondents were against geofencing as a regulating tool in general, but they
did not allow speed to be geofenced. Nudging was mentioned as a tool for involving the users
and have them signed up for applications supporting geofencing. For example, provide benefits,
like with electric cars where buyers have cheaper access to urban areas by tolls, road pricing,

parking etc. However, some participants questioned if this really helps.

These barriers are also in line with the European CCAM initiative and its efforts to overcome
user acceptance, societal aspects and develop a holistic approach.

Further, it was mentioned that if the car industry is fully involved in geofencing, it requires
standards. They must see an advantage for their customers otherwise they do not go into it -

unless it is a legal requirement.

It was discussed about the rules and regulations of geofencing is used cross-border. Everybody
should follow the NW3 project. Many countries have developed the digital infrastructure
including digital twins and databases etc. which means that prerequisites for geofencing are far.

Private companies have several years’ experience about geofencing.
Privacy

GDPR was also lifted as important to deal with also in initial planning phase of a geofencing

pilot/project. Cloud service can be used, as well as all forms of communication. Digital maps



are a prerequisite, and it was agreement on that it can be used for road user charging, parking,

speed limit, thieves, controlling risky behaviour and when using emergency vehicles.

Theme 3 — Use of big data and digital twin concepts — How can data and

modelling be used as a tool?

Key pitches (pointes) and ideas

o Which decisions are most relevant for big data approaches?
e How will this influence existing organizations/road operators?
e How will this influence the public?

e Which barriers need to be considered?

According to a definition from Gartner in 2001, Big Data is high-volume, high-velocity and/or
high-variety information assets that demand cost-effective, innovative forms of information
processing that enable enhanced insight, decision making and process automation. This
definition has commonly been referred to as “3 Vs”. There is also a newer “5 Vs” definition
which, in addition to Volume, Velocity and Variety, talks about Veracity meaning sufficient
quality assured data and Value, considering the business potential and/or societal impact of the

information processing performed.

When discussing the value of big data in combination with sustainability, we should bear in
mind that information assets and processing also have physical footprints, in terms of land area,
power and material consumption for data centres and network infrastructure. Data is not for
free, although many internet services are delivered based on a business model where the user is
not paying directly.

Organizations can be characterized by how mature they are in their use of big data. At the first
and simplest level, data can simply be analysed with descriptive statistics to understand normal
conditions in a system. At the second level, the organization can go deeper into the data to
obtain diagnoses and explanations also when things happen out of the normal. Third, data can
be used to build models and make predictions using them. This is where the artificial
intelligence concept starts, typically with machine learning algorithms to train or calibrate the
models. At the fourth and highest maturity level, data is used prescriptively, to select or even

perform actions expected to give optimized outcomes in the future.



Digital twins are such data-driven models, connected to the real world. Basically, they form a
representation of the real-world system, including the elements of the system, how they are
connected and relate to each other, and their currents status at given levels of detail and real-
time status, depending on the sensory input. They can be used for decision support by providing

insights and predictions, as well as simulated outcomes of hypothetical scenarios.
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Figure 5 Illustration of digital twin, showing the connection between the twin and the real world that it represents (Source:

Gemma Nicholson, Birmingham Centre for Railway Research and Education, https://www.rssh.co.uk/what-we-do/insights-
and-news/blogs/digital

Traditional strategic transport models and more detailed traffic models can be viewed as digital
twins. Strategic transport models focus on long term predictions for big decisions, considering
slow changes in demand and planning for the transport network, as illustrated in Figure W

below.



Figure 6 The classic four-stage transport model (Source: Robin Lovelace, R for transport planning — Making it more data-

driven, modular and open, UseR 2019 https://www.robinlovelace.net/presentations/user2019-r-for-transport-planning.html)

More detailed models are needed for example, to predict queues in a road network based on
operational traffic management and driver behaviour. This is the topic of the current Aimsun
Live pilot by the Norwegian Public Roads Administration (NPRA) in Bergen. More advanced

digital twins could be created to combine demand aspects with operational aspects or to support
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more seamless multimodal transport, for example, as illustrated in Figure 7:
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Figure 7 Example elements of multimodal transport for persons and goods, creating new requirements for connected systems

and models (Source: Trond Hovland, ITS Norway, New ideas for standards, Presentation to NVF)

Aimsun Live in Bergen

Aimsun Live Bergen is a real-time traffic simulation model for Bergen west that gives
prediction of traffic flow and emissions 60 min ahead. The model is a decision support tools

for traffic incidents and the model is a part of NordicWay 3 - Norwegian pilots.

The goal of the installation is to test out and gain experience in establishing a real-time model.
We want to assess whether such a model can be used to provide reliable predictions of travel

time as well as to assess the possibility of distributing travel time predictions to road users.

NPRA has engaged a Norwegian consultant to consider the extent to which such a tool may

have been useful as a decision support tool. The final evaluation will be ready late 2021.

Aimsun Live Bergen will simulate the traffic in real time, 24/7 with a time resolution of 15
minutes. The model is based on an existing traffic simulation model for Bergen (2017) and the
project has collected historical data from 2018-2020 to calibrate the model, and to create typical

demand profiles like traffic volume and travel times.

The model covers the western parts of Bergen. The road network in the model has been updated
to 2020 with new roads, closures, field use as well as signal plans, public transport routes and

demand (Traffic matrices).



We collect real-time information from Datex with traffic volume for each lane from 88 traffic

registration points that includes driving times and events.

Aimsun Live Bergen includes prediction of discharge 60 min ahead and serves as a decision

support tools for events with focus on closing tunnels for Damsgardstunnelen and

Lgvstakktunnelen.
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Figure 8- Real-time simulation model for western parts of Bergen




The research questions in our pilot includes:

e Does the model give good forecasts?

e Can TMC utilize the information?

e Can information sharing be automated?

e Does the Norwegian Public Roads Administration have consistent delivery and quality
data (DATEX)?

e How much work does it take to establish the model?

e How much work does it take to keep the model up to date?

e What skills are required?

The final question is - would we recommend using the live simulation model in Norwegian
cities. Even if the model functions well, it is also a question of resources. If we conclude
positively on part on of the pilot a second part with a study of potential expansion to share

recommendations directly into vehicles will be evoked.

In contrary to open travel time information like Google as well as commercial travel time
providers like Here and TomTom, Aimsun Live are looking ahead to estimate travel times based
on the predicted changes based on incidents. This is a quality layer that are lacing in other

suppliers of travel time information.

Traffic registration Traffic jam

Predictions
Aimsun Live /
‘ o— = Recommendations
» Actions and alternatives

N

Figure 9- Dataflow
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Appendix 1. Workshop agenda

Program for Workshop NVF group — “Innovative use of data”

Date: 07" of May 2021

Time: 09:00 — 16:00

Time Activities
9:00 — 9:15 Welcome - chairman for ITS Innovative use of data
By Erik Olsen
Introduction - todays workshops with moderator from Urban Creators
— Maria Wass-Danielsen
9:15-10:00 | Short presentations of discussions from the previous meetings in subgroups
on with lay up to the topics later in the workshops — moderated by Maria
e NEXT ITS - Finn Tore Johansen
e Nordic Way 2 — Marianne Stglan Rostoft
10:00 — 10:10 | Break (10 minutes)
10:10 — 10:40 | ITS projects in the Nordics — costs and benefits
e (RISE. The case of sustainable C-ITS with respect to traffic signals)
10:40 — 11:00 | Introduction to Technology Readiness Levels TRL and Organizational
Readiness Levels ORL
Sgren Bom
11:00 — 11:30 | Lunchbreak
11:30 — 11:40 | Presentation of the workshop tools and frames by Maria (10 minutes)
11:40 — 12:40 | Presentation: Traffic light and open data — how to prioritize (bus) traffic?
Sgren and Bjgrn, Region H
Discussion:
12:40 — 12:50 | Break (10 minutes)
12:50 — 13:50 | Presentation: Geofencing — steps toward road-pricing?
Risto Kulmala
Discussion:
13:50 — 14:00 | Break




11:30 — 11:40 | Presentation of the workshop tools and frames by Maria (10 minutes)

14:00 — 15:00 | Presentation: Use of big data and digital twin concepts — how can data and
modelling be used as a tool?
Finn Tore, @rjan

Discussion:

15:00 — 15:10 | Break (10 minutes)

15:10 — 15:40 | Presentation: ITS World Congress Presentation of the Nordic Pavilion -

(Trond Hovland ITS Norway)

15:40 — 15:50 | Final Summary

Moderator
— Maria Wass-Danielsen from Urban Creators
Pitch holder
Finn Tore Johansen
NEXT ITS
Marianne Stglan Rostoft
Nordic Way 2
RISE - Johan Ostling and Alf Petersen
ITS projects in the Nordics — costs and benefits
The case of sustainable C-ITS with respect to traffic signals
Seren Kofoed Bom
Introduction to Technology Readiness Levels TRL and Organizational Readiness
Levels ORL
Sgren Kofoed Bom and Bjgrn, Region H
Traffic light and open data — how to prioritize (bus) traffic?
Risto Kulmala
Geofencing — steps toward road-pricing?
Finn Tore Johansen and @rjan Mgrner Tveit
Use of big data and digital twin concepts — how can data and modelling be used
as a tool?
Trond Hovland - ITS Norway
ITS World Congress Presentation of the Nordic Pavilion



Appendix 2. Presentation from subgroups

1. “ITS innovative use of data — subgroup NordicWay”
2. “ITS innovative use of data — subgroup NEXT-ITS”

















































Appendix 3. Presentation/pitches from first session of the workshop

1. “The case of sustainable C-ITS with respect to traffic signals”

2. “Technology readiness levels TRL and organizational readiness levels ORL”


























































Appendix 4. Presentation from second session of the workshop

1. “Traffic light and open data — how to prioritize (bus) traffic?”

2. “Geofencing — steps toward road-pricing?”

3. “Use of big data and digital twin concepts — how can data and modelling be used as a

to0l?”














































































