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This book includes the abstracts
of all the project ideas submitted for evaluation
to the TRAVISIONS 2018 competitions.

The TRAVISIONS 2018 winners were awarded in April 2018
during the TRA 2018 conference in Vienna, Austria. The book
was prepared by the TRAVISIONS 2018 consortium and was
designed and directed by Prof. Ezio Spessa, Full Professor at
Politecnico di Torino, and Ms. Micol Biscotto, research fellow
at the same university and Mr. George Smyrnakis, Secretary
General of WEGEMT with the support of Ms. Catherine Birkner
(FEHRL) and Prof. Alistair Greig (UCL).

TRAVISIONS 2018 is a Coordinated Support Action financed
by the European Commission within H2020 research and
innovation programme (Grant Agreement N. 723037,
http:/www.travisions.eu). Its aim is to carry out two
competitions in the field of surface transport. In particular, the
YOUNG RESEARCHER COMPETITION, which obviously targets
students and early stage researchers (BSc, MSc and PhD),

has the aim of approaching young researchers in the transport
sector, to stimulate their minds and give them the chance

to interact with a strong scientific community on transport
research and showcase their ideas. The SENIOR RESEARCHER
COMPETITION, on the other hand, is addressed at senior
researchers and has the goal of acknowledging the excellence
of the already existing EU-funded research in the field of
transport. Although the two competitions have separate
evaluation procedures and different rules, they are aimed at
reaching a common goal which is the creation of a scientific
community made of young and senior researchers in the

field of transport. Indeed the interaction between different
generations of researchers and different transport modes (road,
rail, waterborne, cross modality) will enable the achievement
of the overall objective of TRAVISIONS 2018, which is the
development and deployment of innovative and cross-cutting
transport solutions. In this framework, we would like to thank
the young and senior researchers that participated in the
competitions and put their enthusiasm and effort into the
preparation of their works. Thanks to them,

TRAVISIONS 2018 has been a great success!
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Introduction

TRA VISIONS is a series of EU-funded projects that aim

to showcase European excellence and to increase the
competitive advantage of the European transport industry
by generating innovative concepts and solutions through

a Europe-wide competition for both young and senior
researchers in the sectors of road, rail, waterborne and
cross-modal transport. The core activity of the TRAVISIONS
2018 project was the organisation of two competitions for
transport research awards to be announced at the TRA
2018 conference on 16-19th April 2018 in Vienna, Austria:
the TRAVISIONS 2018 YOUNG RESEARCHER
COMPETITION, an academic competition with the goal

of stimulating interest among young researchers and
students in the field of sustainable surface transport; the
TRAVISIONS 2018 SENIOR RESEARCHER COMPETITION, a
competition for senior researchers in the field of innovative
surface transport concepts based on results only from EU-
funded projects.

The Young researchers’ competition aims to target undergraduate students and early-stage rese-
archers in the transport sector, stimulate their minds and give them the chance to interact with a
wide scientific community on transport research and show off their ideas.

The senior competition, on the other hand, is addressed at established senior researchers and has
the goal of acknowledging the excellence of the existing research and innovation potential in the
field of transport in the EU. Although the two competitions have separate evaluation procedures
and different rules, they are aimed at reaching a common goal which is the creation of a scientific
community made of young and senior researchers in the field of transport.



The interaction between different generations of researchers
and different transport mode research fields enables the

achievement

of the overall objective of TRAVISIONS, which

is the development and deployment of innovative and cross-
cutting transport solutions.

o

The

The

bjectives

objectives of the TRAVISIONS 2018 project are:
to make the TRA conference the premier series in its field in the world by
stimulating the participation of university students, as well as young and
senior transport researchers in the TRA 2018 conference;
to build a vibrant community of transport innovators and researchers
in Europe, thus fostering the interaction between specialists working in
different modes;
to promote an inter-disciplinary approach, linking basic science, socio-e-
conomics and applied sciences/engineering;
to identify the top-performing university young researchers in all mo-
des of surface transportation and the best research performed by senior
researchers in the EU-funded projects by means of a precise evaluation
process and acknowledge their achievements;
to disseminate knowledge and project findings with the final aim of de-
veloping innovative solutions for transport in Europe.

TRAVISIONS 2018 project builds on the success of the H2020-funded TRA-

VISIONS 2016, FP7-funded TRAVISIONS 2014, FP7-funded Young European Are-

na o
2012

f Research (YEAR) competitions that took place at TRA in 2008, 2010 and
, as well as the VISIONS (FP6) and VISIONS OLYMPICS (FP7) competitions.

Together, these competitions captured the imaginations of more than 2.000 stu-
dents around Europe. TRAVISIONS 2014 and 2016 aimed to develop this impact
even further by extending the awards to include a new competition for senior
researchers to acknowledge excellence in transport research projects.

Impact

The expected strategic impact of TRAVISIONS 2018 includes:

1.

2.

Stimulating young researchers and students to submit their research work to
the competition and attracting them to transport related studies.
Encouraging partners from EU-funded projects to further develop innovati-
ve ideas from their projects.

Supporting the TRA conference, which is considered as the first transport
research conference in Europe, with a successful and high-quality scientific
competition and strong and high-level media coverage.

Efficiently disseminating knowledge and results of European and national
research projects in the area of sustainable surface transport and thus im-
prove the coordination of research, technology development and innovation
and the deployment of innovative solutions in the surface transport sector
in Europe.

1



TRAVISIONS
SUCCESS
STORIES



Europe will need cutting-edge, state-of-the-art,
innovative ideas, in order to overcome current
as well as future transport related problems and
achieve economic growth even under adverse
financial situations. Within the TRAVISIONS
framework several innovative ideas were
submitted by students around Europe during the
TRAVISIONS competitions. Many of these ideas
have already inspired the research community to
propose innovative projects and the industry to
adopt those or very similar ones.

This gives an idea of the effect of TRAVISIONS
on the EU transport industry and hence the
importance of such initiatives for the future.

It demonstrates that focusing on initiatives

such as TRAVISIONS is vital for the future
competitiveness of the European transport
industry and the EU economy as a whole. In an
attempt to determine whether the industry has
been influenced in any way by TRAVISIONS, and
encouraged to undertake innovative projects or
consider similar concepts, a thorough impact
assessment was conducted.

13
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TRAVISIONS SUCCESS STORIES

According to the assessment, many
concepts and products were identified
that have already appeared in the
transport industry, which are very similar
to the original visionary ideas that

were generated through the academic
TRAVISIONS 2014 and 2016 young
researcher competitions. As an example,
three case studies (for road, rail and
waterborne respectively) are presented as
follows:

Rail Case Study

The winner of the 2014 edition of the
TRAVISIONS student competition was
awarded for research exploring the
development of an innovative self-pre-
stressed concrete (SPC), addressing major
shortcomings of materials applied to the
construction of rail infrastructure e.g. the
need for high strength, high resistance
to dynamic loads and fatigue as well as
durability in harsh environments.

This novel material, termed SPC, was
based on a particular fibre reinforced
cementitious matrix demonstrating
excellent performance when compared
to traditional fibre reinforced concrete
matrices. The innovative aspects of

this material are related to its ability to
neutralise the matrix expansion due to its
chemical activation properties, using the
restrain action of the fibre reinforcement.
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Figure 1

Matrix expansion (left)
and fibre counteraction
(right) (Innovacrete, 2017)

This, in turn, acts as a bond at the
interface putting the fibres under tension
while the matrix in under compressive
loads, protecting the latter against
cracking.
This has resulted in a material that has
advantageous characteristics when
compared to concrete traditionally used in
rail infrastructure construction in general
and rail bridges in particular. Specifically,
SPC provides:
* improved tensile or flexural strength;
* cost reduction due to the use
of concrete with lower strength
requirements as well as smaller
quantities of steel reinforcement;
* significantly improved durability and
mechanical performance (e.g. post-
cracking behaviour).

15
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TRAVISIONS SUCCESS STORIES

The innovative idea on Self-Prestressed
Concrete of this team won the first

prize of TRAVISIONS 2014 in the rail
category. It was the first step of a winning
race to the market. In 2016, a spin-off
company, INNOVACRETE srl (http://www.
innovacrete.it/en/) has been set up by
the Universita Politecnica delle Marche to
exploit this technology.

The research has continued and resulted
in the patent-protected (Corinaldesi

and Nardinocchi, 2016) HERACLEX®
technology based on the original idea
awarded with the TRAVISIONS Award
2014 in Paris. Since 2018 HERACLEX® is on
the market and has been sold to several
customers (which are companies involved
in precast concrete manufacturing)
around Europe (ltaly, Portugal, Poland)
with increasing revenues up to more than
5 million euros in 2020.

Figure 2

four-point testing of prototype beam manufactured
using HERACLEX concrete without the need for steel
reinforcement rods (Innovacrete, 2017)



Road Case Study

Tyre inflation pressure has a critical impact
on rolling resistance and its impact on
vehicle fuel economy and CO2 emissions
is huge due to the low attention paid

by drivers to tyre maintenance. Safety,
comfort and tyre life are also negatively
affected by incorrect tyre inflation.
Simulations show that maintaining the
tyre pressure at the nominal value would
reduce fuel consumption up to 2%, taking
into account that most of the passenger
vehicles in circulation present tyres that
are under-inflated at 75% of the nominal
value. Further advantages can be obtained
by varying pressure according to the
vehicle working conditions.

To address this issue, a team from
Politecnico di Torino presented a study
that aimed at developing an on-board
electro-pneumatic system for the
automatic control of tyre inflation pressure
(ATPC system) on passenger vehicles in
the TRAVISIONS 2016 competition and
won third prize in the road mode.

The design focused on the reduced
impact that the product should have

had on the standard production process
of vehicle subsystems and assembly.

A highly fail-safe layout was produced
which allows the tyre to be isolated
when the system is not actuated and in
any case the minimum in-tyre pressure
to be limited by very simple and robust
mechanical actions.

17
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TRAVISIONS SUCCESS STORIES

The system was produced as a prototype
and tested on a static test bench.

System control logics were developed on
experimental data.

Some pressure management strategies
were proposed and effects on vehicle
dynamics were studied. A first-attempt
evaluation of the possible manufacturing
cost was discussed together with a rough
estimation of the economic advantage
which can be obtained per year on a
passenger vehicle: the predicted cost is
about 500-600 €/vehicle, half of which
would be paid back to the customers

in terms of fuel economy over the

vehicle life. Additional benefits and
customer value would come from safety
improvements.

The novelty of the product is both in

the field of application and its aim. Up

to recent days, similar systems have

been considered as a technology not
suitable for passenger road vehicles.

On the contrary the solution developed
by Politecnico di Torino is intended for
passenger vehicles and aims to produce a
relevant improvement on real-world fuel
economy of cars and, as a consequence, a
significant reduction of CO2 emissions.
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Figure 3
Architecture of the ATPC system

After the competition, the winning team
was contacted by IVECO and received a
grant to study and develop the system for
the application on light-duty and heavy-
duty commercial vehicles. Furthermore,
the team is working on two control
algorithms to estimate the vehicle mass
and its distribution on the tyres and
evaluate the inflation pressure to maintain
the original dynamic behaviour of the
vehicle while vehicle mass increases.
Patents are pending.
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TRAVISIONS SUCCESS STORIES

Waterborne Case Study

During TRAVISION 2014, a novel idea
was entitled "Floating Power Generation
Plant” (FPGP). This idea was for an
installation that would load Liquid
Natural Gas (LNG) from shuttle tankers,
vaporise it, and use the fuel to generate
electric power. This electricity would
then be transmitted ashore to land-based
establishments. The platform will have the
capability of moving around as required
from one terminal to another as the
supply and demand chains fluctuate.

This concept eliminates the requirement
for shore-based LNG storage tanks,
re-gasification equipment and power
generation machinery, hence allowing the

Figure 4

(a) TRA VISIONS 2014 computer model
of the FPGP; (b) Pictorial Representation
of the FPGP concept



Figure 5
Modec’s power plant ship

consumer to make savings in construction
time and costs. The FPGP could also
operate as an emergency source of
power.

'Modec’ announced in November 2016
their development of a power plant ship
that uses liquefied natural gas as the fuel
for electricity generation (http://asia.
nikkei.com). Moored to a pier or anchored
offshore, the vessels will receive LNG from
tankers. They will gasify the fuel on board
to generate electricity for transmission to
the onshore grid via undersea cable.
Wison Offshore & Marine announced in
January 2017 that they developed a range
of products with integrated functions

of LNG loading and storage facilities,
regasification and power generation. The
similarities of the two aforementioned
commercial projects with the idea of the
students are obvious.

21



COMPETITION PILLARS/
TRANSPORT MODES

In both competitions the participants are
asked to apply for one of the following
pillars/transport modes:

A B
Road Rail

highways high-speed

urban and rural roads passenger and freight

passenger and freight railways

transport urban and light

: rail systems
cycling

pedestrian




C D
Waterborne Cross-modality

* maritime e co-modality
In-land waterborne inter-modality 23

short sea shipping intellingent transport

systems
deep sea shipping
logistics
passenger transport
and cruises combined transport

floating infrastructures interfaces
and support vessels

intermodal terminals
aquaculture

integrated
dredging infrastructures
public transport

airports




RESEARCH AREAS

The research areas/topics for both
competitions are:

RAT:
Environment and Energy Efficiency
e Environmental impact
of transport
e Emissions
* Decarbonization
* Energy efficiency
»  Air quality/Noise/Health issues

RA2:
Vehicles & Vessels Design,
Development and Production

e Digital tools in vehicle
& vessel design

e Low emission design

e Onboard technologies

e Testing tools, Virtual testing
Materials, Components
Material processing and
manufacturing

e Robots in manufacturing

e Industry 4.0

e Vehicle & Vessel Testing

RA3:
Advanced Propulsion Systems
Electromobility

e Alternative fuels
e Clean energy for transport
e Supply infrastructure

RAA4:

Smart Urban Mobility and Logistics

*  Mobility in Smart Cities

*  Mobility as a Service

e Transport Modelling and
Management

e Spatial planning, Last mile
Integration of transport, energy and
IT systems

e Smart grid, Retrofitting

e People and goods

RAS:

People Mobility - Systems and Services
e Public transport

e Transport hubs

*«  Mobility as a Service

e Transport on demand

* Rural and interurban

e Inter-modality

« Active Mobility (cycling, walking)
e Info Systems, Ticketing

e Crowd management

Transport modeling & simulation
e Spatial planning

RAG:

Freight Transport and Logistics

e Industry 4.0

« |CT Technology applications (e.g.
block chain, Internet of Things,
Big Data)

e Decarbonisation & Electromobility
for Logistics
Governance of Physical Internet
Transfer hubs (multimodal),
synchromodality

e Collaboration and supply chain
management

* Robotics, platooning and automation
in goods transport
Modularisation, Vehicle adaptation
and compliance



RA7:
Transport Infrastructure

Transport Infrastructure Systems and
Components

Infrastructure as part of the Internet
of Things, Intelligent / Smart
infrastructure

Sensors / Monitoring / Maintenance
Asset management, use of robotics,
drones

Sustainability, Life cycle analysis
(Modelling and prediction)
Durability/Resilience

Cost optimisation

Safe and resilient transport
infrastructure

BIM (Building Information
Management)

Tunnels

RAS:
Connected and Automated Transport

V2X, 12X for Automation
Connectivity (including e.g. 5G)
Sensors, Data Acquisition and
Management

Test Systems, Test fields, Virtual
testing

Digital Maps

Physical infrastructure needs
Use Cases

Use of robotics, drones

Control centres (multimodal)
Safety of automated transport
Transition to Automation
Digital safety and security
Regulatory framework

Probe vehicle Data

RA9:
Digital Technologies for Transport

Big Data, Cybersecurity

ITS and Traffic Management
Connectivity (V2x, 12x)
Communication standards, 5G
Satellite navigation

and earth observation
Connected services
Streaming technologies
Crowdsourcing of data (Smartphones)
Augmented reality

Block chain

Regulation / standardization /
harmonisation beyond Europe

RA10:

Safe, Secure and Resilient Transport Systems

Vulnerable Road Users (VRU)
Transport Safety

Climate change resilience
Resilience to environmental
and man-made hazards
Security

RATT:
Human Dimension in Transport

Human Factors, Human Machine
Interfaces (HMI), User needs, User
Acceptance, Customer Satisfaction
Accessibility / Affordability
Inclusion

Behaviour

RA12:
Socio-Economics, Innovation and Policy

Impact of new trends on the transport
labour market

Socio-Economics and Foresights
Industry competitiveness
Transforming Systems

New business models

Transaction management / security
(Block chain)

Political and legal framework
Regulation deregulation

Education / Training, Skills for future
transport technologies
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Young
Researcher
Competition

The TRAVISIONS 2018 young researchers’ competition
targets students at universities and technical institutes
pursuing bachelor and higher degrees, as well as early
career PhD researchers. Initially, participants are invited
to submit an abstract under one of the TRA conference
Topics (Call for Ideas).

This is the registration period where all the participants are
invited to register their ideas and submit a title and a short
abstract of their ideas. The participants then usually have
a three-month period to further develop their proposals
into a final project following a very clear template
(Submission of Ideas). This is normally followed by an
Evaluation of Ideas period, divided into two steps - a first



remote evaluation by two evaluators and a second step in
which the shortlisted ideas (10 per mode) are evaluated
by a judging panel during the Shortlisting Event in which
the three top ideas per mode (road, rail, waterborne and
cross modality) are identified. The winner certificates and
the prizes are awarded at the TRA conference during a
prestigious award ceremony.

The TRAVISIONS consortium works closely with the
organisers of the TRA conference in order to ensure that
the competitions have maximum exposure and impact
during the conference and beyond. To ensure the active
and large participation of students and early stage
researchers an extensive and well planned “promotion
phase” is carried out.
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Statistics

Young
researchers
per country

AUSTRIA
BELGIUM
CYPRUS

CZECH REPUBLIC
DENMARK
FRANCE
GERMANY

IRELAND
ITALY
NETHERLANDS

POLAND
PORTUGAL
SLOVENIA
SPAIN
SWEDEN
TURKEY

The table above shows the number of young researchers that
participated per country. Young researchers were aﬁ:’)}erto join
the competition as individuals or as teams of up to.7 students.

The chart below shows the number
of young researchers that participated
in percentage terms.

7%

NP,

21%

6%

Overall
results

In the TRAVISIONS 2018
YOUNG RESEARCHER
COMPETITION,

a total of 122 ideas were
submitted, 76 of which
were admitted to the
competition, 5 were
declared ineligible (since
outside of the EU) and
the remaining were
declared incomplete. The
169 participating young
researchers were from

19 different EU countries
and 48 different
universities. The following
charts contain some
statistical information on
all the ideas.

The map above shows the young researchers
that participated on a geographical spread
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h AUSTRIA

I'eseal'c el' BELGIUM

- CYPRUS

Ideas CZECH REPUBLIC

DENMARK

per country

GERMANY

GREECE

IRELAND

ITALY

The table shows the number of young NETHERLANDS
researchers ideas per country. United Kingdom

was the largest contributor with a total of 27 FEILALT

. ) ) PORTUGAL

ideas submitted by different teams and Italy SLOVENIA

coming second with a total of 22 submitted SPAIN

ideas. Poland and Belgium came SWEDEN

in third and fourth place with 11 and 9 TURKEY

submitted ideas, respectively.

The map below shows
3% the ideas submitted per country

6%

4% 3%
o

1% 4%
4%
1%
2%

2%

7%

The chart above shows the number of young
researchers ideas submitted per country
in percentage terms.

ona geographical spread.
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Statistics

Young researcher ideas per mode

A total of 54 (of which 32 were admitted to the competition, 19 were abstracts and 3 were not
eligible) road related ideas were submitted, 24 rail ideas (of which 18 were admitted to the
competition and 6 were abstracts), 24 waterborne ideas (of which 16 were admitted to the
competition and 8 were abstracts) and 20 cross modal ideas (of which 10 were admitted to the

competition, 8 were abstracts and 2 were not eligible).

44% 20% 21% 15%

Cross-
Road ~ET] Waterborne modality
FINAL 32 FINAL 18 FINAL 16 FINAL 10
ABSTRACTS 19 ABSTRACTS 6 ABSTRACTS 8 ABSTRACTS 8

TOTAL PROJECTS 51 TOTAL PROJECTS 24 TOTAL PROJECTS 24 TOTAL PROJECTS 18

The charts above show the number of young researchers ideas submitted
per mode in percentage terms.

Young researcher ideas
per Research Area

4
4%
'. ' ----- o

RA2 RA3 RA4 RA5 RA6 RA7 RA8 RA9 RA1I0O RA1l RA12

18%

7%

18%

The table above shows the number of young researchers ideas

per Research Area. The most popular Research Areas were RA2

“Vehicles & Vessels Design, Development and Production” and The chart above shows the
RAS5 “People Mobility - Systems and Services” with 21ideas, RA7 number of young researchers
“Transport Infrastructure” with 19 ideas and RA1 “Environment ideas submitted per Research
and Energy Efficiency” with 13 ideas. Area in percentage terms.



Universities per country

AUSTRIA
BELGIUM
CYPRUS

CZECH REPUBLIC
DENMARK
FRANCE
GERMANY

IRELAND
ITALY
NETHERLANDS

POLAND
PORTUGAL
SLOVENIA
SPAIN
SWEDEN
TURKEY

The table above shows the number

of universities that participated in
the young researchers competition

per country.

Vrije Universiteit Brussel

University of valenciennes and hainaut cambresis
University of the Aegean

University of Sussex

University of Southampton
University of Roma Tre

University of Pardubice

University of Nottingham

University of Ljubljana

University of Liege

University of Groningen

University of Cyprus

University of Coimbra

University of Cantabria

University of Birmingham

University of Antwerp

University College London
University College Dublin

Université Lille nord de France
Universita di Genova

Universidade Tecnico de Lisboa (Instituto Superior Técnico)
Universidad Politecnica de Catalunya
Trinity College Dublin

Technical University of Istanbul
Technical University of Denmark
Sapienza Universita di Roma

RWTH Aachen University

The map above shows the geographical

= Number of Young

spread of participating universities per country.

===  researchers per
=----- university

di Torino

Politecnico di Milano

Norwegian University of Science and Technology
Newcastle University

National Technical University of Athens

Munich University of the Federal Armed Forces
Loughborough University

Karlstad University

Hochschule Miinchen

Graz University of Technology

Gdarisk University of Technology

EMShip - University of Liege / Ecole centrale de Nantes
Ecole Nationale Supérieure des Mines Paristech
Ecole Centrale de Nantes

Delft Uni ity of T 9y
Czech Technical University
Coventry University

Bartin University

Aristotle University of Thessaloniki
Academy of Fine Arts in Gdansk

Aalborg Uni 3%

Finally, this table shows

the number of participating
young researchers per
university. Politecnico di
Torino from Italy had the
most young researchers
participating while the
University College London
and Newcastle University
came second and third.
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WINNER

N. project: L1-97 category: Road

Members: Mareike Hedderich University: Munich University of the Federal Armed Forces

RA2 Vehicles & Vessels - Design, Development and Production
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2" PRIZE

N. project: L1-46

category:

Members: Irene Martinez Josemaria

University: Universidad Politecnica de Catalunya

Digital Technologies for Transport

Key Characteristics: A second order traffic flow model
derived from LWR model that incorporates bounded
acceleration is considered ¢ The location

of Variable Speed Limits (VSL) application area has
not been systematically studied until now -

The analytical and numerical results allows to estimate
the optimal location of control application taking

into account both geometry, speed limit

and bounded acceleration function

Location of Variable Speed
Limit application area to avoid

capacity drop

Variable speed limits (VSL) are an extended
traffic management strategy that aims at pre-
venting, eliminating or delaying the occurrence
of capacity drop at active bottlenecks.

Many studies are focused on feedback
algorithms to adapt the speed limit to different
traffic conditions. The location of VSL application
area is another important design problem that
has been largely overlooked in the literature,
with only few practical guidelines. It has been
suggested that vehicles should achieve the free-
flow or critical speed before entering an active
bottleneck. At the same time, the VSL application
area cannot be too far away from the bottleneck
to avoid queue spill-back to upstream off-ramps.

This project sheds some light on the
theoretical and numerical optimal location of VSL
control. Firstly, a simulation tool in a hypothetical

lane-drop stretch is developed, based on a
second order traffic flow model with bounded
acceleration. Although the characteristics of the
road represent an ideal scenario, the simulations
bring some insights into the influence of the VSL
design.

Secondly, it is proven that traffic breakdown
is prevented when the stationary flow inside and
downstream of the bottleneck is determined
by the bounded acceleration model. Moreover,
it is demonstrated that vehicles do not need to
accelerate to free-flow speed (nor critical speed)
before the bottleneck. Finally, an analytical
formulation is developed to determine the
optimal location of the control. A systematic
sensitivity analysis establishes the effect of
different factors on this optimal location of the
control application area
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3" PRIZE

N. project: L1-105

category:

Members: Federico Perrotta

University: University of Nottingham

Environment and Energy Efficiency

Key Characteristics: Possibility for reviewing the
current road maintenance strategies of road pavements
» Possibility of optimizing in a sustainable way the
costs related to truck fleet management ¢ Possibility

of reducing costs and GHG emissions from the road

transport industry

Evaluation of road pavements
fuel efficiency using truck

In the past, experimental studies have
estimated the impact of road surface conditions
on vehicle fuel consumption to be up to 5%.

This, together with a review of the current
maintenance strategies, could lead to a
significant reduction of costs and greenhouse
gas (GHG) emissions from the road transport
industry. However, this has been established
in experiments using a limited number of
instrumented test vehicles under carefully
controlled conditions (e.g. steady speed, no
gradient etc.) and for short test sections.

What is less clear is the significance of these
impacts on vehicle fleet fuel economy, under real
driving conditions and at network level.

Modern lorries are fitted with many sensors
as standard practice and used to inform decisions
on maintenance and driver training requirements
in large fleets. However, much of the information

produced could also be used to measure how
road condition influences performance in terms
of vehicle operation.

The project aims to provide an answer
to this question to help prioritise pavement
maintenance and design decisions with respect
to user and environmental impacts.

In particular, the project will develop a fuel
consumption model that would help engineers
in assessing the impact of road conditions on
lorry fleet fuel consumption. Some of the most
innovative regression techniques, including
random forests and artificial neural networks, will
be used for the purpose.

It is expected that the tools developed
will help in reducing uncertainties in the topic
and extend the system boundaries of life-
cycle carbon footprint of the current road
maintenance strategies
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Biorefarmeries: Milking ethanol from algae
for the mobility of tomorrow

The idea of this project is to fully exploit
microalgae to the best of its potential, possi-
bly proposing a sort of fourth generation fuel
based on a continuous milking of macro- and
microorganisms (as cows in a milk farm), which
produce fuel by photosynthetic reactions.

To reach this goal, the ethanol production
needs a new approach, mainly taking advan-
tage of renewable resources and new sustai-
nable production plants, to completely fulfil the
growing demand for green fuels, overcoming
soil over-exploitation issues.

As far as third generation fuels are concer-
ned, biomass harvesting and fermentation could
be not as closed a CO2-circle as it is claimed to
be. The alternative fourth generation fuel solu-
tion comes from a new combined bioreactor,
in which CO2 is used as part of the feed and
ethanol is a product of selected micro-algae’s

metabolism that can be collected without Kil-
ling the biomass, reducing harvesting and fer-
mentation impacts.

This new system, in which microalgae are
farmed in bioreactors for getting ethanol wi-
thout killing but rather milking them, has been
called biorefarmery (bio+farm+refinery), a neo-
logism indicating a biorefinery in which an orga-
nism (e.g. microalgae) is “farmed” in order to let
it grow and produce ethanol via photosynthesis
(“Photanol process™).

ALGHERO proposes a new transportation
concept supported by a new socio-economic
approach, in which biofuel production is based
on biorefarmeries delivering fourth generation
fuels which also have decarbonization capabili-
ties, potential negative CO2 emissions plus po-
sitive impacts on mobility, the automotive Indu-
stry, health and environment and the economy ¢




Development of a Stop&Start sailing
strategy for next generation powertrains

The Stop & Start (S&S) system has been fa-
vourably accepted by OEMs lately, as it offers
significant fuel economy improvements at mi-
nimal cost. It removes the engine’s drag torque
when no traction is required, preventing it from
burning extra fuel.

According to upcoming homologation
cycles and due to more stringent CAFE (Corpo-
rate Average Fuel Economy) targets, S&S should
be further improved by being operated even
when the vehicle is in motion. This new opera-
ting mode is known as Sailing: it decouples the
engine from the driveline during coasting, ex-
tending the distance covered by the vehicle and
shutting off the engine.

The automation of transmissions paves the
way to the introduction of this feature. This
project aims at defining the main characteristics

of this new feature: in order to assess the bene-
fits of the sailing feature over real-driving con-
ditions, an innovative control strategy has been
developed and implemented into a simulation
tool for the benefit of preliminary quantification.
Starting from the lessons learned, a prototype
vehicle was built and implemented with a pro-
per logic for the autonomous management of
the clutch during the activation of the feature.

Then, through an experimental test campai-
gn on a C-segment vehicle powered by mid-si-
zed EUG6 diesel engine, the fuel economy poten-
tial and the impact on diesel emissions of S&S
Sailing over real-world driving cycles were quan-
tified. Finally, a clinical survey was performed to
study the phenomenon with normal drivers and
investigate the level of acceptance of the actual
prototype vehicle ¢
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N. project: L1-21 category: Road

Members: Florent Altche

University: Mines ParisTech

RAS8

Connected and Automated Transport

Key Characteristics: Improve current ADAS technologies to work in complex scenarios
(intersections, roundabouts, entry lanes...) * Supervised driving paradigm: drivers remain in
charge of their own safety ¢ Detect and seamlessly correct human error when it would provably

lead to an accident ¢

Supervised driving for safer intersections

To improve the safety and driving comfort
of their occupants, modern vehicles are equip-
ped with more and more advanced driver as-
sistance systems (ADAS), effectively rendering
them semi-autonomous.

Among other capacities, these systems can
accelerate (e.g., Adaptive Cruise Control) or bra-
ke the vehicle in case of emergency (e.g., Emer-
gency Brake Assist), steer the vehicle to avoid
departing the current driving lane (e.g., Lane Ke-
eping Assist) or even be used to detect bicycles
or pedestrians. Despite all of these innovations,
current ADAS technologies are unable to handle
complex traffic situations, notably when dea-
ling with vehicles arriving from the side, either
at intersections or when merging on highways.
However, the high rate of accidents in these set-
tings prove that they constitute difficult driving
situations, and are often the source of important
traffic congestion.

Therefore, it would be extremely desirable
to provide drivers with assistance in these si-
tuations. From these observations, we propose
a cooperation technique based on vehicle com-
munication to safely coordinate semi-autono-
mous vehicles in intersections, roundabouts or
merging lanes, which removes the risk of colli-
sion or deadlocks while remaining compatible
with human driving.

More specifically, we suggest a supervised
coordination scheme which uses existing ADAS
technologies to override control inputs from hu-
man drivers when they would result in an unsafe
or blocked situation.

To avoid unnecessary intervention and re-
main compatible with human driving, overriding
should only occur when collisions or deadlocks
are imminent. In this case, safe overriding con-
trols should deviate as little as possible from
those originally requested by the drivers ¢




N. project: L1-79 category: Road

Members: Domingo Perez Madrigal

University: Universidad Politecnica de Catalunya

RA1

Environment and Energy Efficiency

Key Characteristics: Development of a protocol for the good performance of recycled
bituminous mixtures ¢ Implementation of Fenix test as a new method for characterizing the
cracking resistance of recycled bituminous mixtures ¢ The importance of cracking resistance as
the main concern for the production of recycled asphalt mixtures

Effect of Mixing Time and Temperature
on Cracking Resistance of Bituminous
Mixtures Containing RA

The material extracted from the milling of
aged asphalt pavements has been employed in
the manufacturing of new bituminous mixtures
for many years.

Moreover, there has been a great interest in
increasing the amount of recycled material used
in asphalt mixtures in recent years because of
the environmental benefits of this practice. De-
spite the benefits, the addition of RA results in
stiffer mixtures have raised concern about the
long-term performance of the material; thus, a
mechanical characterisation of these mixtures
is much needed. In the recycling of bituminous
mixtures, it is always necessary to improve the
ductility, with the aim of recovering the mixture
flexibility lost by aging phenomena.

Therefore, the cracking resistance and ducti-
lity were evaluated using the Fenix test deve-
loped at the UPC-Barcelona Tech. This test has
proved to be a convenient and effective method
for characterising cracking behavior of bitumi-
nous mixtures at different temperatures.

The influence on cracking resistance of seve-
ral variables was determined, such as different
RA rates, mixing temperatures and times.

These results may support future civil engi-
neers in taking decisions when designing and
manufacturing mixtures with high RA content.
Providing a method that is able to assess the
cracking performance of mixtures with RA may
encourage the use of recycling technigues more
often in road maintenance °
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N. project: L1-84 category: Road

Members: Seiko Nishino (Team leader), Umut Turkucu, Laure Durand,

Jia Gin Tan, Keval Pisavaria, Loc nguyen, Kenny Lee

University: University College London

RA2

Vehicles & Vessels - Design, Development and Production

Key Characteristics: Rear Loading Design, stable and simple bamboo frame ¢ 150 Kg Cargo
Capacity, suitable to carry agriculture products ¢ Rear Differential, better movement in
small area * Hemp-Resin Composite, strong, tough and lightweight joint ¢« 7-Speed Gearing,
comfortable and versatile cruising * Sustainable & Green, Less Carbon footprint than a

traditional

Bamboo Cargo Bike

The transportation of agricultural crops is
a significant issue in developing countries, as
agriculture represents the majority of employ-
ment, and limited access to well-maintained
roads makes it more difficult for farmers.

In the targeted country, Ethiopia, 80% of em-
ployment is due to agriculture and 75% of farms
are not accessible by road. This country also has
abundant resources of bamboo and utilising this
resource would bring benefits to the socio-eco-
nomic and ecological development of the coun-
try. It was determined that a cargo bike made of
bamboo was a viable solution. The objective is
to design and build a bamboo cargo bike with
maximum durability, a functionality to match the
local needs, a simple design, an affordable price
with minimum impact on the environment.

To achieve these requirements, a design pro-
cess to ensure a cargo capacity of 150 kg and
0.35 cubic metre, whilst being able to withstand
the targeted rough terrain has been conducted,
along with joint testing and Finite Element
Method (FEM).

An orthotropic elastic model and hoop
stress analysis were used in design iterations to
achieve a five-year lifespan with a safety factor
of 2 of failure hoop stress.

Compression and shear tests were perfor-
med to compare different types of joints, lea-
ding to a conclusion of vacuum infused joints
with four layers of wraps to be the strongest
(peak loads of 40 kN under shear) and pro-
vided more stiffness and less variability than
other types *




N. project: L1-109 category: Road

Members: Philippe Nitsche

University: Loughborough University

RA8

Connected and Automated Transport

Key Characteristics: : A novel method to derive critical pre-crash scenarios from historical

car accident data was developed ¢ A simulation and evaluation framework was developed to
transfer the derived scenarios to a virtual environment ¢ The safety performance of automated
driving functions are evaluated by a combination of safety indicators ¢

PROVE-IT - Procedures for Virtual Testing
of Automated Vehicles at Road Intersections

The proposed idea addresses the problem
of road intersection safety with regard to a
mixed population of automated vehicles and
non-automated road users.

The project derives and evaluates safety-cri-
tical scenarios at road junctions, which pose a
particular safety problem involving automated
cars. A simulation framework is presented and
demonstrated, which allows the safety perfor-
mance of automated driving systems within the-
se scenarios to be examined. Given the recent
advancements in automated driving functions,
one of the main challenges is safe and efficient
operation in complex traffic situations such as
road junctions. There is a need for comprehen-
sive testing, either in virtual simulation envi-
ronments or on real-world test tracks. Since it
is unrealistic to cover all possible combinations
of traffic situations and environment conditions,
the challenge is to find the key driving situations
to be evaluated at junctions.
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Against this background, a novel method to
derive critical pre-crash scenarios from histori-
cal car accident data is presented. It employs
k-medoids to cluster historical junction crash
data into distinct partitions and then applies the
association rules algorithm to each cluster to
specify the driving scenarios in more detail. The
dataset used consists of 1056 junction crashes in
the UK, which were exported from the in-depth
“On-the-Spot” database. The study resulted in
13 crash clusters for T-junctions, and six crash
clusters for crossroads. Association rules reve-
aled common crash characteristics, which were
the basis for the scenario descriptions. As a fol-
low-up to the clustering study, a novel methodo-
logy to transfer the derived collision scenarios
to a sub-microscopic traffic simulation environ-
ment was developed, where the safety perfor-
mance of automated driving functions can be
evaluated *
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N. project: L1-114 category: Road

Members: Dominik Lechleitner

University: Graz University of Technology

RA2

Vehicles & Vessels - Design, Development and Production

Key Characteristics: Multi-objective design optimization regarding efficiency, cost, mass and
package integration ¢ Holistic approach considering all gearbox components (gears, shafts,
bearings, housing) ¢ Fully automated design method allowing effective development of
gearboxes for electric vehicles ¢ Provides solid basis for low-risk design decisions in the early

product development phase

Holistic Gearbox Design Optimisation
for Energy-Efficient Electric Vehicles

The need for clean mobility, especially in
urban and interurban areas, increasingly im-
poses strict environmental regulations on cars.
This results in a rising demand for alternative
drive systems.

In order to secure their market shares, OEMs
are required to reduce the time-to-market of
newly developed cars and at the same time
face the high degree of innovation in alternative
powertrains.

This project aims to provide a design metho-
dology capable of handling the resulting chal-
lenges. It focuses on a fully automated design
process for gearboxes of xEV-axle drives by
means of a multi-objective optimisation. Unlike
published works, a holistic approach to the desi-
gn problem is chosen by considering all machi-
ne elements found in xEV-gearboxes, including
shafts, bearings, gears and housing.
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Furthermore, all main design goals including
the maximisation of efficiency, minimisation of
cost and mass and favorable package integration
are treated as objectives for the optimisation.

The analysis of the system ‘gearbox’ is done
by state-of-the-art calculation schemes such
as I1ISO 6336 for the load capacity calculation
of the gears. Thus, the result serves as a solid
basis for low-risk design decisions in the early
product development phase. The current imple-
mentation permits ‘overnight-optimisations’ on
a standard workstation computer, meaning that
no resources are occupied during daily working
time. The resulting Pareto front can be examined
by experts and promising designs further inve-
stigated in the design process.

Accordingly, the proposed approach enables
the effective development of efficiency-, cost,
mass- and package-optimal xEV-gearboxes ¢




N. project: L1-01

category:

Members: Uro$ Brumec

University: University of Ljubljana, Faculty of Maritime Studies and Transport

Human Dimension in Transport

Enhancing road safety

of school children by proper road re-design

Many cities, towns and villages are dealing
with similar problems regarding safe routes to
school and how to ensure safe and walkable
paths to school, as motorised traffic has taken
over the roads and streets, which are mainly
designed for vehicles.

This old-fashioned mentality is changing as
sustainable mobility plans are now promoting
walkability, bicycle and public transport usage
for achieving sustainable future and more livable
cities. Sustainable mobility is also one of the Su-
stainable Development Goals.

To be able to change driver behaviour, road
engineers and spatial planners have to design
roads in a way that they will be Self-Explaining
in their design (the roads must talk to drivers).
So each driver will automatically switch to a sa-

fer way of driving - will clearly understand what
is expected of him/her. As we cannot quickly
change road infrastructure or inadequate spatial
planning/urbanism, we must implement effecti-
ve (short-term) solutions to improve road safety
for all road users, especially children around
schools. To be effective, these solutions must be
designed by understanding the Human Factor
knowledge in road design and what influences a
driver to drive in a safe manner (safer speed and
more attentive driving).

The successfully completed pilot project
showed us that by thoughtful incorporation of
Human Factors knowledge into the road design,
we can enhance Road Safety, and at the same
time tackle the current ever-growing problem of
driver Distraction and Fatigue «
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N. project: L1-07

category: Road

Members: Kamila Raeder

University: Academy of Fine Arts in Gdansko

RA4

Smart Urban Mobility & Logistics

Package delivery system for the smart cities

The persistant development of Internet
trade is driving the rise in courier services. It
is predicted that in the next couple of years,
there will be even more packages, nevertheless
the delivery technology is not developing alon-
gside this growth process.

While cities strive to impose limitations on
power-driven vehicle traffic, packages are carri-
ed by means of non-efficient delivery lorries. As
areas are being developed that are restricted to
public traffic, couriers are forced to cover bigger
distances from vans to their recipients, transpor-
ting packages on their own.

The project aims at upgrading the delivery
system, focusing on the “last phase”. The pro-
posed structure is based on autonomous tran-
sport modules that are potentially able to mer-
ge with each other.

In such a form, they travel from the sorting
office to the city where they meet couriers in
scheduled places. The segments with packa-
ges meant to be delivered in person will assist
couriers to the recipient’s door, while others will
travel to different zones where they will serve
as parcel lockers. The packages themselves will
be reusable, owned by the courier companies,
and must be borrowed. Sending and receiving
happen simultaneously, and once a package has
been emptied, it can be reused.

After merging together, modules go to the
sorting office. This concept is in answer to the
challenges of the future. It enhances the quality
of the courier’s job, and eliminates empty jour-
neys, since the amount of modules is adapted to
the needs. Innovation in this field is inevitable in
the following years




N. project: L1-18

category: Road

Members: Francisco Duarte

University: University of Coimbra

RA7

Transport Infrastructure

Pavnext - technological device to implement
on the road pavement surface

Pavnext consists of a road pavement sur-
face application equipment that allows kine-
tic energy to be extracted from vehicles and,
consequently, reduces their speed without any
action of the driver and without impacting the
vehicle or affecting the ride quality.

Thus, Pavnext promotes road safety in a
unique way at locations where it is required to
circulate at low speed, as in approaching cros-
swalks, roundabouts, schools, among others.

The energy harvested from vehicles is then
converted into electrical energy with a 70% con-
version efficiency, being produced without as-
sociated emissions. This energy can be used in
public street lighting, sensors, traffic lights, to
charge electric bicycles or even injected into the

power grid. Additionally, Pavnext provides re-
al-time data by monitoring traffic and its speed,
as well as the generated and consumed electri-
cal energy. Data are sent to the cloud and can
later be used to generate reports and optimise
energy consumption in real time, promoting
energy efficiency.

The key drivers of the project are an effecti-
ve road safety promotion, by reducing vehicle
speed without any driver action; a clean ener-
gy generation, by converting a typically wasted
energy into electrical energy; and an optimisa-
tion of energy consumption based on real time
data, by monitoring traffic and sending the data
generated to the cloud °
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N. project: L1-34

category:

Members: Filippo Bogliolo, Luca D’Alessandro (Team leader)

University: University of Genoa

Transport Infrastructure

Personal Smart Car

Transportation systems represent one of
the main problems in European cities, cha-
racterised by high traffic flows that produce
significant impacts mainly in terms of conge-
stion and pollution.

The European Commission (EC) favours the
development of more sustainable transport sy-
stems with less dependence on the use of priva-
te transport in its smart mobility vision. The aim
of this project is to develop an intelligent tran-
sport system that increases both the comfort of
private transport (i.e. flexibility and door-to-do-
or transport) and the benefits of public tran-
sport (reduction of externalities and better use
of infrastructures/roads). It needs to change the
user’s perspective towards the means of tran-
sport: the users no longer move to the nearest

bus stop, but the transport service collects them
wherever they are. The technical idea consists of
an infrastructure nestled in the road pavement,
with pre-assembled standard locks for easy in-
stallation, maintenance and replacement. This
system provides safe paths and ensures electri-
cal power to the vehicle.

The driverless vehicle is named PSC (Perso-
nal Smart Car) and is equipped with a compu-
ter that drives along the network according to
the optimal path. The user has an application to
book his travel and checks in real time the posi-
tion of the PSC. At the same time, this applica-
tion can calculate the fastest path and possible
stops to bring other passengers on board so
that it could optimise the urban transportation
system and reduce pollution
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Members: Aston Fachechi

University: Coventry University

RA7

Transport Infrastructure

VIA- Transport for RURAL living.

(Transport Solution)

VIA is a shared community vehicle, desi-
gned to improve transportation within rural
areas, focusing on both the ageing demo-
graphic and social depravation.

The vehicle will run systematic routes to pro-
ductively move around the communities and the
daily activities undertaken by the citizens of the
village. VIA-Rural will be a government-funded
project, which will be allocated to certain rural
communities which currently have little or no
transport. The vehicle will be owned by local
councils and cities, in order to increase producti-
vity in rural areas and address issues such as an
ageing demographic and social provision for the
disadvantaged.

\

The powertrain will be a four-wheel electric
motor with T00kw lithium-ion battery, regenera-
tive braking and all-wheel torque vectoring. The
vehicle will have level five autonomy, active he-
alth monitoring, alerts and caution warnings, sa-
fer route navigation, voice alerts to pedestrians,
vehicle communication on the road, sensors
around the vehicle.

The body of the vehicle will be lightweight
aluminum plus rolling chassis (skateboard) and
polyethylene details and bumpers
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category:

Members: Ruari Kirwan-Taylor

University: Coventry University

Freight Transport and Logistics

Volvo Bara Truck - Smart Freight

Transportation Project

As population increases in the UK, the rise
in vehicle use and logistics demand will be con-
sistent. To cater for these future changes, in-
frastructure can be changed but at a high cost.
The market has opened up for innovative vehi-
cles to deal with the soaring population.

To keep logistic operations running efficient-
ly in 2035, this project brings a new transpor-
tation vision. It takes the articulated truck and
pushes it to the next level, by adding a new ap-
proach to sustainability, accessibility, drive sy-
stems, connectivity and mobility. Thus creating
a transport segment that can respond to so-
cio-cultural needs and have an economic impact
on the environment.

By using a driverless layout, the architectural
blueprint can change to allow for technological
innovations (materials, drive chain, autonomy,
and accessibility), new and easier ways of loa-
ding freight and intellectually linked systems for
vehicle sharing can be achieved, to maintain a
lucrative transportation business in the UK ¢
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RA7

Transport Infrastructure

R2C2, Roads Resisting Climate Change

The times when Climate Change (CC) exi-
stedas a fairy-tale are gone and now is the mo-
ment to face up to it.

Despite the main human contribution to CC
being the increase in carbon dioxide (CO2) le-
vels, actions to fight it should not only focus on
cutting CO2 emissions, but also on attenuating
their consequences, such as global warming and
extreme rainfall events. Cities are particularly
vulnerable to these impacts due to their scarce
regeneration capacity.

Roads constitute a notable percentage of
the skin of urban areas, playing a crucial role
when talking about CC in cities. Nowadays, city
roads are basically regarded as a means for go-
ods and people to go from A to B; nevertheless,
they could also be seen as a weapon to miti-
gate CC. Under this premise, a new pavement
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structure solution based both on preventive and
corrective actions against CC is proposed. Its
design, called R2C2 (Roads Resisting Climate
Change), consists of two concrete layers. The
one on the top is composed of pervious concre-
te with high Albedo and voids percentage, inclu-
ding alkali-activated by-products, which enables
mitigating Urban Heat Island effects and air pol-
lution, draining flood-related high runoff rates
and reducing CO2 emissions during concrete
manufacturing, respectively.

The bottom layer is a concrete mixture, in whi-
ch part of the cement is replaced by biochar, a
carbon-rich product obtained by heating biomass
that also contributes to carbon sequestration and
purifies runoff pollution exacerbated by the first
flush effect. Therefore, R2C2 provides a holistic
solution to the main impacts of CC on cities
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category:

Members: Fabio Siccardi (Team leader), Giuseppe Basso, Fabio Salomone

University: Politecnico di Torino

Environment and Energy Efficiency

A way to reduce pollutant
emissions through concentrated

oxygen intake

Were the intake flow contains oxygen at a
high degree of purity, the combustion process is
much faster and the maximum temperature rea-
ched in this phase is higher, thus reducing soot,
Hydrocarbons and NOx production (as well as
BSFC, Brake Specific Fuel Consumption).

This project proposes an innovative way
to reduce the NOx emissions of a Diesel engi-
ne close to zero. The idea is to filter the airflow
entering the engine so as to introduce almost
only oxygen in the combustion chamber. In or-
der to do this, several methods were considered,
paying attention to the power balance and spa-
ce available in the engine compartment using
technology available up to now in other fields.
The major problem to which no one has found
an answer is how to prevent nitrogen getting

into the combustion chamber. In the experimen-
ts, the oxygen was stored in some cylinders, but
this is not feasible in a road vehicle because of
lack of space, weight and safety issues. The idea
is to put an air filter in which the molecules of
nitrogen are trapped and only the oxygen can
go into the engine, thus avoiding unwanted pro-
ducts such as nitrogen oxides (NOx).

The project focused on the technology
available in the industrial field to obtain pure
oxygen (zeolite filters, ceramic and electro-
chemical membranes). These applications
give different absorption of power and purity
of oxygen, so the project took all of them into
account. The financial feasibility was not con-
sidered due to lack of time and competence in
this field

g e
T . e sl bty |
B, ey [P —— T

=




N. project: L1-67
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Members: Teresa Lépez Montero

University: Universidad Politecnica de Catalunya

RA7

Transport Infrastructure

A new methodology to obtain
the fatigue laws of asphalt mixtures
based on a strain sweep test

Fatigue cracking of asphalt mixtures is as-
sociated with the deterioration produced by
the application of repeated loads lower than
the maximum loads that the material can with-
stand before breaking.

This phenomenon depends on the environ-
mental conditions under which mixtures are
exposed during their service life. Normally, fati-
gue cracking is simulated in a laboratory by time
sweep tests. These tests allow the fatigue beha-
viour of the material to be analysed by obtaining
the fatigue laws, which relate to the number of
cycles that the mixture is able to withstand with
the applied strain or stress.

These laws are a key tool to address the
dimensioning of asphalt pavements. However,
the time required to obtain the fatigue laws to
study essential variables in the fatigue beha-
viour of a mixture makes their use impossible.

The EBADE (Spanish acronym for Ensayo de
BArrido de DEformaciones) is a strain sweep
test presented as an experimental and a spee-
dy implementation procedure, which consists of
applying a series of tension-compression load
cycles at different strain amplitude levels, which
increase progressively until the mixture breaks.

From the results of this test, a method to
estimate the fatigue laws has been developed.
This method allows key variables such as the
type of binder used in the mixture, the effect of
aging or the test temperature on the fatigue of
the asphalt mixtures to be studied.

This study would be impossible with the
classic time sweep tests, due to the excessive
testing time they require. Furthermore, an itera-
tive procedure is developed to analyse whether
a specific pavement section may be critical de-
pending on the mixture properties considered *
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category: Road

Members: Yiorgos Chronopoulos

University: National Technical University of Athens

RAS

People Mobility - Systems and Services

Replanning city methodology for a safe,
sustainable and democratic urban

Thousands of vulnerable road users (VRUs)
are Kkilled or injured every year in city traffic,
causing human suffering and economic conse-
quences in several countries.

Making public space a safe place for VRUs is
a big challenge for cities around the world and
requires a “thinking out of the box” approach,
taking nothing for granted from the existing for-
ms of urban street network.

The objective of this project is to create a
new methodology for replanning cities in a way
that VRUs will be able to move safely. In order
to define the research problem, it was neces-
sary to find and examine what causes hostility
in everyday transportation. Through the critical
review of urban planning history and social rival-

ries in cities, it is found that the type of public
space and street network is deeply connected
with user behaviour, psychology and power
relations in everyday transportation. The basic
principles of urban replanning are formulated in
this new methodology and future urban streets
are proposed. The city of the future is an orga-
nic network of Sustainable Mobility Cells (SMCs)
well connected through public and individual
transportation.

The main novelty in this new methodology
approach is the combination of urban planning
with the modern technology of Autonomous
Vehicles (AVs) and Intelligent Transport Systems
(ITS) for the creation of a safe, sustainable and
democratic urban transportation ¢
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N. project: L1-69

category: Road

Members: Adam Taylor (Team leader), Zixuan Wang,

Moonsoo park, Syed Shah, William Hemmings, jialei li

University: University College London

RA1

Environment and Energy Efficiency

Design of a Zero Emission Bus for use

in a European City

Electrifying public transport in a Europe-
an city is one way of reducing the amount of
emissions that are currently being produced
within Europe.

It is a requirement for all double decker bu-
ses to be converted to euro 6 standard or abo-
ve before 2020 in London, and therefore this
project provides a solution for converting 15 of
the Envrio400 double decker buses currently
in service on route 23 to zero emission buses,
rather than euro 6 standards. The project also
gives a cost comparison and looks at the impli-
cations, politics and other areas of key interest
that need to be taken into consideration when
concluded if this bus could be a viable solution.
The main objective of this project was a comple-
te redesign of the propulsion system, breaking

down each of the sub systems and investiga-
ting various possibilities and options. An initial
recommendation was suggested for each sub
system, with the final solution developed diffe-
rently once the simulation had been optimised
and other areas taken into consideration such as
reliability, availability, maintainability and cost.

The project considers two bus routes; rou-
te 43, looking at the performance of the bus,
and route 23 which considers environmental
aspect. Route 43 is, geographically, one of the
most challenging routes in London. The double
decker bus has been designed for this route.
Route 23 passes through some of the busiest
parts of London, such as Oxford Street, where
emissions are at an all-time high and therefore
looks at the social aspect ¢
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category: Road

Members: Daniel Martinez Otero (Team leader), Paul Fitzgerald,

Alexandra Micu

University: University College Dublin

RA7

Transport Infrastructure

Bridge Safety Assessment

Increased levels of road freight transport
would necessitate the use of heavier vehicles
and/or a greater quantity of vehicles. This
would affect both the serviceability and safety
of the bridges.

An adequate structural health monitoring
(SHM) scheme is necessary to ensure that the
safety of the bridges is not compromised. Cur-
rently, visual inspection methods are the pri-
mary method of ascertaining bridge condition.
The main drawbacks of this approach are the in-
consistencies present between inspections due
to human objectivity between bridge inspectors
and the examination of areas on the bridge that
are difficult to access.

This has led many researchers to investiga-
te the use of a sensor-based SHM scheme. This
project proposes a SHM scheme that is divided
into two categories. One category is to moni-

tor the existing traffic loading conditions of
the bridge. The approach examined here uses
computer vision methods to identify the type
of vehicles based on information from a camera
mounted on the bridge.

This data provides the types of loads that the
bridge is enduring. Whilst this information is use-
ful, it provides no information on the structural
health of the bridge. The second aspect of the
proposed SHM technique focuses on the area of
bridge damage detection.

Appropriate signal processing techniques
are applied to bridge sensor data to detect
abnormalities that are attributed to the pre-
sence of damage on the bridge. Using both of
these bridge monitoring strategies, long-term
and short-term bridge maintenance and up-
grade planning can be carried out in a more
efficient manner «
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category: Road

Members: Agata Janiszewska (Team leader), Zuzanna Zaruska

University: Academy of Fine Arts in Gdansk

RAS

People Mobility - Systems and Services

My walk in 2050

Walking is the easiest form of moving from
one place to another, but today we are slowly
forgetting the health benefits that moving
around on foot brings. The older we get, the
harder it becomes.

The idea of the project is to create an active
supporting tool that will adjust itself to the needs
of an ageing person, their condition and mobility.
Taking into account the chronic diseases of the
elderly, we focused on physical and mental pro-
blems connected with proper balance. The result
of our project is a new kind of clothing, which
will be produced from three-layered active texti-
le according to the individual needs of the user.
This could end the stigma elderly people need to
put up with when using additional support and
create a trend for them going on walks.

ELECTROSTIMULATION OF THE MUSCLES The
layer closest to the body has elements in pla-
ces of important motor points: placed electro-
des that transmit signals at low frequency to
enhance the neural signals from the recipient’s
proprioceptors responsible for the coordinating
and kinetic sensing of one’s position.
PRESSURE Working material makes putting
clothes on the person’s lower limbs easier while
it is expanded. It works similarly to compressive
bands, heightening the blood pressure in the veins
and improving overall circulation. The material
shrinks and expands thanks to an electric charge.
RELIEF Stiffening is responsible for delivering
the vibration and pressure that helps moving.
This layer is built in places that need additional
support, like the knee and ankle joint
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category: Road

Members: Shi Xu

University: Delft University of Technology

RA7

Transport Infrastructure

Maximizing the self-healing
capacity in asphalt pavement

Asphalt concrete has the potential to heal
the damage itself, but its healing rate is not suf-
ficient at ambient temperatures (especially at
low temperatures).

It is also not wise to stop the traffic circula-
tion on the road to allow full healing. Thus, incre-
asing the self-healing rate of asphalt concrete in
road engineering is a challenging task.

Inclusion of self-healing technology in
asphalt pavement is proving to be a suitable
method to increase the service life of an asphalt
pavement. With the objective of increasing the
self-healing capacity in asphalt, two extrinsic
healing methods have been investigated: in-
duction healing and embedded capsule healing.
Induction heating has been proved to be an ef-
fective method for asphalt crack healing, but the

increasing of temperature also accelerates the
ageing of the asphalt binder. However, this ne-
gative effect can be improved by combining the
capsule healing.

The concept of capsule healing is to deliver he-
aling agent (rejuvenator) to the damage site and
rejuvenate the aged binder to repair the damage.

The main goal of this project is to achieve
a better healing in asphalt concrete by combi-
ning the advantages of induction-healing and
microcapsule-healing, thus avoiding the negati-
ve effects of each of the two solutions. When
cracks happens, induction heating can be used
to heal them. At the same time, the rejuvenator
from microcapsules can reach every part of the
asphalt concrete and recover the original stiff-
ness of the aged asphalt ¢
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RAS

People Mobility - Systems and Services

Bike-Sharing System Design -
A monocentric continuous approach

Bike-sharing systems are spreading over
the world at a fast pace. Several reasons have
led to incentives from a government perspecti-
ve, usually related to sustainability, health is-
sues and general mobility.

Although there was a great prioritisation in
the last years, literature on how to design and
implement them are rather qualitative (e.g. gui-
des and manuals), while technical research on
the subject usually focus on extensive data in-
puts: O/D matrixes and other methods that may
not be robust nor extrapolated to other places.

Also, lack of data in some regions makes
them of little use to be easily transferred. The
project proposes to work on a general conti-

nuum model for bike-sharing systems to be used
as one of the transportation assets that cities
have to tackle mobility. In particular, it develops
a monocentric approach to capture demand he-
terogeneity on city centre-peripheries.

The hypothesis is calibrated on Barcelona’s
existing bike-sharing system and extrapolated
to other scenarios that capture the most rele-
vant inputs variations, so that it reflects distinct
cities around the globe.

Results present clear trade-offs between the
most relevant variables on a bike-sharing sy-
stem. Also, the model estimates general opera-
tion cost related to implement and run a system,
useful for operators at bidding phase
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category:

Members: Federico Gioachini (Team leader), Simone Biagiola

University: Politecnico di Torino

Advanced Propulsion Systems

4-Stroke engine to 2-Stroke: conversion
benefits. Is 4-Stroke mandatory?

A traditional 2-Stroke (2S) engine is extre-
mely polluting and so its use is limited to a very
small market.

However, it has some characteristics which
may lead to very interesting results. One of the
reasons why a 2S is polluting is the requirement
of a carter-pump mechanism in order to force
fresh charge inside the cylinder. This leads to the
need to have oil inside the fuel in order to ade-
quately lubricate all the mechanical componen-
ts, since an oil sump cannot be used.

At the same time, the presence of port val-
ves (with their symmetric opening profile) in
the cylinder leads to catastrophic HC emissions
and low fuel-conversion-efficiency. All this could
be solved just by using a traditional 4S engine
layout and forcing it to work with a 2S cycle. The
lack of an intake phase is compensated for by

the use of a compressor that forces air inside
the cylinder. Anyway, the non-perfect scaven-
ging leads to a high percentage of residuals in-
side the cylinder. This means high internal EGR
effect useful for containing NOx emissions. The
compressor is vital for such an engine and a
certain flow rate of air (depending on the load)
must be guaranteed. In order to ensure this, a
turbo-compound system, electric compressor
or air tank could be used. The higher specific
torque-output allows the use of small engines
without any sacrifice in terms of performance.

The smaller dimensions will lead to a rele-
vant weight-saving, further contributing to a re-
duction in fuel consumption and pollutant emis-
sions. Due to the required valve overlap, direct
injection is almost mandatory to avoid unburned
fuel in the exhaust line
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category: Road

Members: : Christoph Gradwohl

University: Graz University of Technology

RA2

Vehicles & Vessels - Design, Development and Production

Development and simulation
of dry multi-plate clutches
for automotive applications

This project focuses on the development of
new approaches that support the application
of dry multi-plate clutches as a substitution to
conventional wet multi-plate clutches in pas-
senger vehicles.

A substitution is intended mainly for efficien-
cy improvements of the clutch and in further
consequence of the vehicle, for an omission of
the oil and a reduction of required plates. In the
development process, different friction mate-
rials and clutch designs are tested in the vehicle,
as well as on the test bench, in order to fulfil the
high requirements regarding torque transmis-
sion potential, torque accuracy, wear, NVH and
thermal behaviour.

For test bench investigations, an innovative
test bench is built up and specially adapted to
perform tests at different loading and ageing
conditions of the clutch, to characterise the

iy

clutch and different linings and carry out investi-
gations on the above-mentioned issues. Unfor-
tunately, the dynamic behaviour and occurring
phenomena of multi-plate clutch systems often
cannot be understood or measured satisfacto-
rily, neither on the test bench nor in the vehicle.

For this reason, simulation models have to be
provided, which are able to simulate the inter-
nal processes, as well as the holistic behaviour
of multi-plate clutch systems. The development
of such a simulation model represents the core
contribution of this project.

The innovative approach presented, which is
implemented in self-developed simulation mo-
dels, opens the possibility to simulate dynamic
effects of multi-plate clutches, like axial force
loss or varying coefficients of friction under dif-
ferent load and operating conditions for each
time step of clutch simulation
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category: Road

Members: Gerard Illana Meler

University: Politecnico di Torino

RA12

Socio-Economics, Innovation and Policy

Migration of road transport towards
hybrid powertrain solutions

This project focuses on the study of pas-
senger vehicle migration towards innovative
electric power-trains under different imple-
mentation scenarios.

The aim is to assess the impact of this mi-
gration on several economic, environmental and
energetic factors, including from the user point
of view. Based on real data of vehicle usage ga-
thered by an international car maker group, an
initial analysis of this data has firstly been per-
formed to find general figures that characterise
journeys and users.

Then, according to the results, a second-sta-
ge filtering has been performed to remove infor-
mation or variability that shows inconsistencies
or does not represent real usage. Once the filte-
ring has been applied, further data treatments
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are applied so a deep analysis of the vehicle usa-
ge, specially focused on vehicle inactivity times
and energy consumption, can be performed.

This deep analysis includes the application
of clustering in order to find typical journeys or
patterns that can be used to represent common
vehicle usage.

With this information, an analysis of the po-
tential charging feasibility is done through the
energy demand, the idle times of the vehicles,
and current charging system capability.

All the estimations are contextualised in se-
veral scenarios, obtaining different realities of
the potential real impact of a migration towards
alternative power-train vehicles, clarifying the
current and future feasibility of this solution to
decision-makers *
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category:

Members: Anna Pouliou

University: University of Thessaloniki

Safe, Secure and Resilient Transport Systems

Attention resetting mechanism

for driver distraction

Road safety statistics and the implied high
toll on human life highlight the importance of
research in the field of road safety, primarily
through the improvement of driver behaviour,
which is responsible for the vast majority of
road accidents with deaths and serious injuries.

The phenomenon of driver inattention ma-
kes up a leading cause of road accidents and is
a major issue for all stakeholders in road safety.
The objective of this project is to develop a cu-
stom reset of attention software that will tack-
le the adverse effects of the vehicle factors on
road safety.

To this end, simultaneous tracking of di-
straction and mental workload will take place,
with the combined use of three technologies,
tracking the driver’s distraction, measuring phy-

M R

siological parameters, and recording driving
performance indicators. Combining the three
aforementioned technologies will provide novel
insights into the issue of driver distraction, pos-
sibly revealing correlations between a wide ran-
ge of factors, which can be considered a scienti-
fic breakthrough.

The distraction resetting software aims at
using the physiological parameters measured
and the eye movements tracked while driving to
create sound signals or/and audible feedback in
order to restore driver attention.

The proposed project has strong potential
impact on a scientific, social and economic le-
vel, and can provide significant results which will
substantially contribute towards creating the
conditions for a more sustainable environment ¢
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category:

Members: Simone Longobardi (Team leader), Matteo Manfredi, Paolo Notaro University: Politecnico di Torino

Advanced Propulsion Systems

The Battery Drive-in

With today’s technology, electric cars
struggle to improve market share, mainly due
to price limitations and limited battery life.
Moreover, the charging process usually takes a
considerable amount of time, typically at least
half an hour in charging stations up to several
hours with house systems.

So why not switch the batteries? At the mo-
ment, stations only charge the vehicles. Assu-
ming stations also supplied fully-charged bat-
tery packs, swapping the batteries instead of
charging them would drastically decrease the
time for a stop, allow for quicker trips and shor-
ter queues at the charging points.

Empty batteries, usually charged through
the grid, will be charged through solar power
when possible, contributing to creating a gre-

ener and cleaner environment. Increasing EVs
presence on the road may have a great impact
on the pursuit of sustainability.

The goal of the system is to improve the
usage and experience with electric cars, in or-
der to have a greener transport system, while
increasing battery life and making the trip more
enjoyable.

Instead of charging the EV at stations, the
internal battery is swapped with a fully charged
one, allowing for shorter stops. Users can re-
serve their swap, check out availability at home
or even on their way, in order to make sure to
find one when they approach the station. The
Battery Drive-In smart assistant keeps the users
updated and gives them advice for their trip
while on the way *
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N. project: L1-127

category: Road

Members: Usman Zubair (Team leader), Pietro Zaccagnini

University: Politecnico di Torino

RA3

Advanced Propulsion Systems

Powering Electrical Vehicles with Hybrid
Electrochemical Energy Storage System

Although a large variety of electrochemi-
cal energy storage systems exist, they are not
yet fully capable to withstand the energy and
power requirements of road vehicles.

The purpose of this project has been to de-
monstrate an integrated electrochemical ener-
gy storage system based on the combination
of high energy-density Li/S batteries and high
power density IL based SC devices.

Li/S technology is a near future battery te-
chnology, as it offers very high gravimetric ca-
pacity. Therefore, the development of Li/S at in-
dustrial scale is under rigorous investigation. On
the other hand, ionic liquid-based SCs are ready
to make an impact because of their high power
rating, wide potential window, thermal stability
and very long cycle life. As, Li/S batteries lack
in power, we extended our idea to study the dif-

ferent implementations of the hybrid system,
in which both battery and SC are connected in
parallel directly or with a Buck-Boost DC/DC
converter among them aiming to reduce bat-
tery stresses in those situations of rough terrain
and regenerative breaking. Indeed, in these si-
tuations, high transient currents are required or
sourced by the electric motor.

Precisely, during acceleration the electric mo-
tor requires more current than at steady velocity,
while in regenerative braking state high transient
currents are directed towards the energy stora-
ge system and the SC can assist the battery in
this recovery operation thanks to its high kinetics.
This solution may lead to simplified electronics to
manage the interface between the two systems
and, however, increased battery life together with
a more compact energy storage system
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category:

Members: Mohammad Sadegh Bahadori

University: Instituto Superior Técnico

Vehicles & Vessels - Design, Development and Production

Intelligent Traffic warning triangle

Previous road contexts have identified pro-
blems such as lack of safety and efficiency in
the signalisation of a car incident (car crash or
car breakdown, among others).

The project aims at developing a car-size, in-
flatable and pop-up Intelligent Traffic Warning
Triangle composed by three elements:

* Inflator - disposable, responsible for filling the
balloon / parachute of air;

» Balloon/parachute-reusable, reflector, structu-
re of the triangle which will be filled with air;

* Rotating light - reusable, placed in the top of
the triangle.

This triangle is stored below the car in the back

part, near the gas tube and can be activated

both manually and automatically. In the case of

a crash, the inflatable triangle is automatically
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activated; on the other hand, if there is a flat tire,
the triangle can be activated by pushing a but-
ton. The dimensions of the triangle are 1.5m x
1.5m. The rotating light is incorporated to allow
the other drivers to understand there is an inci-
dent in the road in low visibility locations such as
curves and intersections.

The biggest qualities of this product consist
in the driver not getting out of the car and the
automation of the process of signalizing a road
incident.

These two topics lead to increased safety of
all road users, because the driver is safer inside
the vehicle rather than in the middle of the road
and because incident is highlighted in less than
10 seconds, while in previous solutions it could
take several minutes
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N. project: L1-32

category:

Members: Sander Van Aken (Team leader), Patrick Looij, Nikola Besinovic

University: Delft University of Technology

Smart Urban Mobility & Logistics

Key Characteristics: Characteristics: Novel integrated
multi-level framework for adjusting railway timetables
» Guarantees consistency of all decisions on a network
level, timetable feasibility and robustness against
disturbances ¢ Applied on national-scale problem
instances, and reduced production times significantly ¢
Developed in cooperation with industry, welcomed

by planners

ORTMAP -

Optimising Railway Timetables
for Maintenance Possessions

Railway systems are commonly considered
as the backbone of national public transport
systems. However, growing transport demand
increases the need for infrastructure mainte-
nance and construction work, which induces a
range of additional planning challenges.

Conducting infrastructure maintenance re-
quires multiple possession of open tracks, sta-
tion tracks, complete stations and individual
interlockings. The reduced available capacity
often makes the original timetable impossible to
operate and consequently, adjusting timetables
becomes a necessity. However, such adjusted
operations often do not fully meet customer re-
quirements, generate strong inconvenience to
passengers and freight operators, and lead to a
reduced use of railway services. In the Nether-
lands, traffic planners currently need about 14
weeks to generate a feasible solution for one day
of operation, mostly based on their experience.

Thus, mathematical models and algorithms can
support planners by significantly speeding up
this process and generating more effective so-
lutions. This project has the objective of develo-
ping a novel integrated multi-level and scalable
methodology to automatically adjust timetables
on the national level. The adjusted timetables
provide feasible (i.e., conflict-free) and robust
(i.e., adhere to stochastic traffic variations) ti-
metables which minimise the inconvenience to
customers.

With this aim, we cancel, short-turn, reroute
and delay trains as little as possible to keep a
high level of service to passengers and freight
operators. Our approach is tested and validated
on real-life cases performed in collaboration with
the main Dutch railway undertaking Netherlands
railways. Initial results were very promising and
displayed a high potential to apply mathematical
models on real-life problems ¢
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N. project: L1-31

category: Rail

Members: Bernhard Reinholz

University: Hochschule Minchen

RA1

Environment and Energy Efficiency

Key Characteristics: Diesel hybrid rail vehicle
On board electrolysis * Hydrogen - Power-to-gas

HYREC:

Using braking energy
in diesel locomotives

Increasing the efficiency of transportation
systems is a very relevant topic - not only due
to environmental issues but also because of
economic reasons.

To fit both needs, the concept introduced
here called HyRec follows a modular strategy,
which allows recuperated braking energy in
diesel driven rail vehicles to be used.

This is realised by an on board electrolysis
system. The hydrogen obtained is stored in
pressure tanks andprovided to the diesel engine
process as alternative fuel.

Thus, the diesel fuel consumption decreases
not only because of the substitution via
hydrogen, but also due to the fact that the diesel
process itself shows a higher efficiency due to an
optimum fuel mixture and combustion.

In addition, the electrolysis generates
oxygen, which is used to increase the oxygen
concentration in the turbocharged fresh air. The
implementation on diesel-hydraulic and diesel-
electric rail vehicles is possible by retrofitting an
electrolysis module, pressure tanks and a battery
in each case. On the diesel-hydraulic locomotives,
electrical motors need to be installed as well. In
a second step, removing the diesel engine itself
and replace it by a hydrogen fuel cell as it is used
in Alstom’s Coradia iLint can be envisaged.

Therefore, a closed power unit can be
implemented on future developments so there is
no further need of diesel fuel at all.

In addition, the extension of the expensive
infrastructure for the transportation of hydrogen
may be reduced ¢
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N. project: L1-119

category: Rail

Members: Robin Severs

University: Coventry University

RAS

People Mobility - Systems and Services

Key Characteristics: A high speed rail system
comprising main city links and smaller shuttle loops to
connect towns that would usually be excluded by high
speed rail networks « A moving waiting room system
designed to increase boarding time whilst keeping

train regularity the same ¢ A system utilising wearable
devices to provide passengers with relevant information
at - appropriate times and generally enhance their

journey experience

Customer Experience and
Exclusion of Smaller Towns
in Intercity High Speed Rail

Networks

By 2040 we will see an increase in high-
speed rail networks throughout the world, as
well as a global shift towards a green hydrogen
economy.

This will require the creation of new
high-speed trains and presents the perfect
opportunity to change the way that high-
speed rail networks work and create a better
experience for the passenger. Rail services
currently appear to have little consideration
for their passengers’ emotional needs and
experience of the journey, as many companies
seek to pack in as many passengers as possible
in as little time as possible.

To keep customers satisfied, it is important
that passengers’ emotional needs are met
throughout the rail journey. Overcrowding on
trains and platforms is a key cause of passenger

stress and an issue that - as populations continue
to grow - will only get worse and therefore needs
to be addressed. As well as issues with customer
experience, a key problem with new high-speed
rail networks is that they can exclude small towns
in favour of shorter journey times.

This results in the towns becoming more
financially dependent on larger cities instead
of encouraging local growth. It is currently
not possible to serve stations in smaller
towns with a high-speed railway line without
significant expenditure on diverting routes
and an increase in journey time caused by
high speed trains slowing to a stop. A solution
needs to be developed to allow high-speed rail
services to serve smaller communities whilst
keeping journey times short and improving the
customer experience






N. project: L1-06 category: Rail

Members: Salvatore La Delfa

University: University of valenciennes and hainaut cambresis

RAT1

Human Dimension in Transport

Key Characteristics: Optimal control problem integrating human behavior and operational
constraints ¢ Driver-vehicle-railway model for optimization problem e

New approach to design a human factor based
eco-driving system for tram

This project proposes an original new way
to design a so-called SECAAC (the French
acronym for Human Factor based Self-Adapti-
ve Eco-Driving System).

SECAAC is an Eco-Driving Advisory System
(EDAS) which adapts the Eco-drive advice, gi-
ven by a Head-Up Display, based on human fac-
tors. Currently, the driver cab is equipped with
an EDAS which integrates a controller where
an optimal control problem is computed. This
optimisation problem is a multi-model appro-
ach where the kinematics, consumption of the
vehicle and the environment are computed to
reduce the vehicle consumption by calculating
an optimal velocity profile. However, in tram
transport, the driver remains in the control and
supervisory loop, takes charge of several manual
tasks and the delay of driving is short between

two stations. As the eco-driving task consists in
respecting a commanding speed, it can then be
assimilated to a tracking task that can be per-
turbated by traffic flow, safety or security con-
straints or the degradation of the driver cogni-
tive or physical state due to human factors as
fatigue, distraction, and inattention.

Therefore, the new advice called SECAAC
is proposed in order to adapt the set-point to
such variations of the driver state. SECAAC in-
cludes a driver-vehicle model linked with the
vehicle kinematic characteristics and a human
model to identify real-time human parameters.
Experiments on a railway simulator involving
tram drivers demonstrated that SECAAC redu-
ces consumption by about 14% and improves
the tracking task performance in a mixed traffic
density by about 177% compared to EDAS




N. project: L1-22 category: Rail

Members: Jacek Szmaglinski

University: Gdansk University of Technology

RA7

Transport Infrastructure

Key Characteristics: The cant is one of the most important design parameters on railway

and tram lines. It is defined as the amount by which one running rail is raised above the other
running rail [1]. On curves with cant it is possible to achieve higher speeds than in curves with
the same radius but without cant due to the fact that when the train passes through the curved
track with cant, the value of centrifugal acceleration (perceived by the passengers) decreases.
Also the wear of rails on curves with cant is lower, due to the symmetry of axial loads ¢

How to use your smartphone to measure
cant on the curves of tram tracks?

In recent years, the modern measuring
methods used in inventory of railway track
have been developing intensively.

Since 2009, the interdisciplinary research
team of Gdansk University of Technology, the
Naval Academy in Gdynia and Gdynia Maritime
Academy have been conducting research into
the use of Mobile Satellite Measurements to de-
fine the track axis coordinates.

The method described is a comprehensive
measurement and design system utilising mo-
dern satellite positioning techniques and the
author’'s computer-aided design application.
A vehicle with dual-frequency GNSS receiver
mounted over the track axis is used in measu-
rements. Based on the coordinates of the track
axis, the elements and values of the geometrical
layout of the track in both planes can be recre-

ated. During the measuring conducted on strai-
ght tracks and on curves without cant, the co-
ordinates were appointed above the track axis.
But in the case of curves with cant, the measu-
red coordinates were displaced by a vector per-
pendicular to the track axis. The length of this
vector depends on the value of the cant and the
antenna setting height.

This project presents the procedure of con-
tinuous measurement of the cant in a moving
vehicle with the use of accelerometers. During
the tests, a smartphone equipped with accele-
rometer was used. The combination of satellite
and smartphone measurements enabled the va-
lue of cant at any point of the railroad to be cal-
culated. As a result, the coordinates of the track
axis in both planes were updated with the use of
calculated correction ¢
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Optimisation and new approach to transport
goods between Europe and Asia

Freight rail transport continues to deliver
excellent results in terms of trade from Asia
to Europe; what remains a challenge is that in
the eastward return journey, loads are partially
empty or even empty.

The solution proposed by this project is the
creation of a European information portal that
serves to connect demand, companies that pro-
duce goods and rail transport operators, as well
as optimise the container load on the way back
of Europe-Asia and allow for the expansion of
the market.

The portal will provide in real time the num-
ber of available trains and containers in Europe
and Asia stations that can provide the freight
service. It will indicate the time and day of de-

parture/arrival using the location on the map of
the route and the stations; furthermore, it will
give the chance to small and medium-sized bu-
sinesses that transfer limited quantities of goods
(of particular value and interest) to share contai-
ners along the shared path.

The aim of the project is to make railway
transport more attractive, leading to an in-
crease in exports from Europe to Asia; it can
make the services of large, medium and small
businesses attractive and can encourage new
business contacts to be formed between Eu-
ropean and Asian companies, enabling increa-
sed infrastructure and maintenance of railways,
improving economic and political cooperation
between the continents *




N. project: L1-92 category: Rail

Members: Joel Berkowitz

University: Coventry University

RAS

People Mobility - Systems and Services

Surface Light-rail Network for Johannesburg

City, South Africa

The movement and transportation of peo-
ple are facing increasing challenges in the city
of Johannesburg, South Africa.

The need for a sustainable, affordable, eco-
nomically viable and safe system will play a
major role in ensuring the successful expansion
and growth of this transforming third to first
world scenario and into the future. The project
explores the key issues surrounding the need for
a new mass passenger transport system with the
ability to tackle complex social structures, the
need to alleviate severe congestion and how a
public system will encourage the regeneration
and development of the inner and outer city are-
as. The purpose is to look at the key transit is-

sues currently experienced in Johannesburg and
the best ways in which a new system will help to
tackle these issues and create opportunities for
growth in the city.

In order to explore this opportunity, infor-
mation is gathered using literature reviews and
desk-based research. To understand more clo-
sely how the end users of the project would like
to see a transit system for the future, research
is conducted by telephone, email and with city
residents. Cumulative data obtained is analysed
to form a valid design specification. The infor-
mation and research gathered is used for the
creation of a design brief and the vehicle and
relevant infrastructural requirements

©
(7]

YOUNG RESEARCHER



A Methodology for the Comprehensive
Analysis of Track Transition Zones

Transition zones in railway tracks are loca-
tions with considerable changes in the vertical
stiffness of support, for instance at bridges,
tunnels, etc.

In such locations, the variation of the vertical
stiffness, together with the differential settle-
ment of tracks, lead to considerable changes in
track geometry, resulting in extra maintenance
cost and deterioration of passenger comfort.

This project proposes a comprehensive
methodology for the analysis and improve-
ment of the track performance in transition
zones. The analysis methodology consists of
three parts and is capable of performing Expe-
rimental analysis, Short-term numerical analysis,
Long-term numerical analysis, Design variation
analysis for transition zones. The first part is an
advanced measurement technique, which uses
a DIC (Digital Image Correlation) device to mea-
sure the dynamic displacements of rails at multi-
ple locations along the track in transition zones.

This measurement technique is able to eva-
luate the current condition of transition zones.
The second part is an FE (Finite Element) model
of transition zones which considers stiffness va-
riation and differential settlement at the same
time.

The model is capable of modelling the reali-
stic settlement curve of rails, the hanging distan-
ce of sleepers. Hence, it can study the dynamic
responses of transition zones during passing
trains. The third part is an iterative procedure to
predict the track settlement in transition zones,
which combines the FE model of transition zo-
nes and an empirical settlement model of bal-
last. Using the procedure, the long-term beha-
viour of transition zones can be explored. Based
on the analysis results, the current condition, dy-
namic behaviour, long-term settlement and the
possible countermeasures of the transition zone
can be studied, which may provide guidance for
the maintenance staff ¢
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Automated In-service Inspection of Rail

Infrastructure

Reliable and cost-effective inspection of
rail infrastructure is of vital importance to en-
sure the safety of railway system operations.

Current inspection techniques are often
based on manual devices operated by trained
personnel at walking pace, or purpose-built in-
spection vehicles operating at 30-50 km/h.

In a market where speed and cost are of
great importance, systems which require fre-
guent out-of-hour maintenance activities do not
fulfil the future requirements of the rail industry.
Hence, a novel inspection system with the po-
tential to be integrated into passenger vehicles
operating at line speeds is proposed.

The idea is to monitor the condition of
railway infrastructure while in service; so that
further offline inspections will not be required
until irregularities have been detected. The ini-
tial proposal is a high-speed railhead inspection

system using Rayleigh-wave EMATs. The results
are processed and produced by field program-
mable gate arrays (FPGA) in real-time. Due to
the EMAT’s sensitivity to lift-off, an electronical-
ly controlled actuator has been implemented to
maintain the transducer-to-rail distance within a
specified tolerance. Preliminary calculations, la-
boratory and field test results have demonstra-
ted that the designed system could effectively
identify developing railhead surface cracks of
less than 5 mm with the potential to operate at a
speed of up to 100 km/h.

At the moment, the speed of the system is
limited by the performance of the actuator im-
plemented. Additionally, the effect of speed on
the performance of EMAT sensors has not yet
been studied in detail. These will be the focus
of further development work in order to move
towards line speed inspection

[+2]
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Railway delay patterns recognition

using data clustering

In a Plan-Do-Check-Act framework, opera-
tion analysis is a key step of the process to im-
prove transport services. A better understan-
ding of the development and propagation of
delays provides the opportunity to plan appro-
priate slack in timetables and identify structu-
ral conflicts that require mitigation actions.

Several methods have been proposed in the
past and are currently used for operation analy-
sis. They can be divided into traditional statisti-
cal methods and big-data techniques.

The first tend to aggregate and summari-
se information, so these can provide a general
picture or detailed information on specific sta-
tions or trains. The latter can be used to investi-
gate recurring patterns, or internal structure in
operation. Several techniques were deployed to
determine the recurrences of delays and descri-
be predict delays, but nothing has been presen-

ted to identify different ways a train develops its
delay over the line.

This project presents a big-data technique to
identify recurring delay patterns in railway ope-
rations. The absolute delay and delay change
are tracked for individual trains along a railway
line building absolute delay and delay change
profiles. This data format is not new, and was
used previously associated to traditional stati-
stics. In general, recurrent delay patterns were
identified through visual inspection, which suf-
fers from subjective interpretation. Our project
uses k-means to find recurrent ways the train
delay develops along the path and investiga-
tes the influence of several factors to determine
what makes a train belong to a specific cluster
of delay. In this way, it is possible to address re-
sources to improve service quality, aiming at the
mitigation of specific delay patterns ¢




N. project: L1-02

category: Rail

Members: James Kelly

University: Newcastle University

RA6

Freight Transport and Logistics

Urban Freight Distribution by Light Rail

Freight distribution is an important part of
economic and national development in the UK.
Small and large businesses in Newcastle rely on
goods to be distributed into the city, usually
via heavy goods vehicles (HGVs).

The problem of increasing congestion and
pollution in urban centres is a growing concern
for cities in the UK. In 2015, 1.65 billion tonnes of
goods were lifted by lorries in the UK, this was
up 11% on previous years, during that time a di-
stance of 18.4 million kilometres was travelled by
domestic freight in the UK.

Every year, businesses in the UK lose £10
billion due to congestion. If lorry usage can be
reduced by using more sustainable forms to di-
stribute goods to city centres, then this could
cause major benefits economically and environ-

mentally. The Tyne and Wear metro service in
Newcastle upon Tyne acts as a case study for
this project, outlining the potential for light rail
services to be adapted to be suitable for a coin-
ciding freight delivery service.

This project focuses on how the interior of
the metro can be adapted to operate as a frei-
ght service. Various designs are discussed and
analysed along with a review of the safety and
security considerations. Autodesk Inventor is
used to develop visual models, showing how the
interior of the metro carriage could be adapted
without major changes to the existing rolling
stock construction. The advantages and disa-
dvantages of such a system are highlighted in
this project, developing conclusions about the
effectiveness of this innovative idea *
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category: Rail

Members: Yonggiu Zhu

University: Delft University of Technology

RAS

People Mobility - Systems and Services

Dynamic passenger assignment during
disruptions in railway systems

Disruptions that result in track blockages or
station closures frequently happen in railways.
Currently, they are handled by adopting con-
tingency plans that are designed beforehand
by experienced traffic controllers, and could
further be modified according to the specific
conditions of the disruption.

Generally, a contingency plan is designed to
adjust and cancel services for accommodating
the reduced infrastructure capacity due to the
disruption, without consideration of the resul-
ting passenger inconvenience. However, a bet-
ter understanding of passenger inconvenience
could help traffic controllers to modify the con-
tingency plans or design new plans beforehand
in a passenger-oriented manner. To this end, we
propose a dynamic passenger assignment mo-
del, based on which the resulting inconvenience
of a contingency plan can be estimated.
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The proposed dynamic passenger assign-
ment model can assign passengers to different
trains, by taking into account the time-depen-
dent passenger demand, disruption-induced
service variations and vehicle capacities.

To implement the model, event-based si-
mulation is applied, which enables the dynamic
loading and unloading procedures of passen-
gers. Based on the model, individual travels and
time-dependent loadings of each train can be
tracked, which makes the estimation of passen-
ger inconvenience (e.g. passenger punctuality,
congestion levels) possible. Moreover, the pro-
posed model can also be used to estimate the
influence of different factors (rather than the
adjusted services only) on passenger inconve-
nience, such as the influence of full trains, and
the influence regarding the locations of publi-
shing disruption information «
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N. project: L1-26

category: Rail

Members: Ondrej Sadilek

University: University of Pardubice, Faculty of Transport Engineering

RA3

Advanced Propulsion Systems

Prediction of Li-ion battery behavior

Transport technology is experiencing a
considerable boom in connection with the
more frequently used word of electromobility,
which connects transport and electricity in one
unit - the electrically powered vehicle.

One of the most important elements of an
electrically powered vehicle is the energy accu-
mulator that determines the main parameters of
the vehicle - the radius of operation and power.
Parameters of current lithium-based accumula-
tors reach top values and this is precisely why
the area of electromobility is developing so
much nowadays.

The design of the battery system for a spe-
cific traction application requires knowledge of
detailed battery parameters that are not always

available. This project can count on a laboratory
workplace for measuring basic parameters of li-
thium cells - discharge characteristics, charging
characteristics and internal resistance. All para-
meters can be measured depending on a tem-
perature of 0-40°C. For a detailed design of the
battery system, a simulation can be performed
to predict behaviour in the real application.

The basis of each simulation is a suitable cir-
cuit model that needs to have its parameters set.
In the current Matlab simulations, the so-called
Thevenin circuit model is used. The parameters
of this model are obtained by its own measuring
station. Li-ion LiFePO4 battery system of the
experimental railway vehicle is used for verifying
the results of simulations ¢
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category: Rail

Members: Raphael David

University: Newcastle University

RA7

Transport Infrastructure

Software package applications
for design rail freight interchanges

According to the Strategic Rail Freight In-
terchanges (SRFI) Policy Guidance, the aim of
an SRFI is to optimise the use of rail in the frei-
ght journey by maximising rail trunk haul and
minimising some elements of the secondary
distribution leg by road, through co-location of
other distribution and freight activities.

It needs to consider multi stakeholder re-
quirements covering three dimensions to su-
stainable development: economic, social and
environmental. The increased involvement of
different stakeholders in the logistics suggests
a need for new tools for terminal/interchange
decision. Multi-Objective optimisation is a chal-
lenging task with the existing software applica-
tions. The tools on the market for rail yard plan-
ning focus mainly on the rail movements, not
covering the three dimensions to sustainable
development. The process of designing rail ter-

minals and interchanges also could be difficult
to visualise and time-consuming, requiring seve-
ral steps on the software applications. The IDT
(Interchange Designing Tools) in development is
a family of software applications programmed
in C# and Unity3D for designing and evaluating
rail freight interchanges considering multiple
stakeholders decision.

The user-friendly menu enables users with
no experience in rail simulation to design the
interchanges, dragging and dropping rail ele-
ments in the canvas. Additionally, genetic pro-
gramming algorithms enable the user automatic
designing through the procedural generation
and evolutive process (Genetic Algorithm). Vir-
tual reality module also enables the user to vi-
sualise the designs in the “first person” in order
to help understand the freight movements on
the interchange -
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Members: Matteo Luzzi, Fabio Ardenghi (Team leader)

University: Universita di Genova

RA7

Transport Infrastructure

FlowTrain: a new concept for sustainable
and more efficient high-speed railways

The system described here is meant to im- be driven only in sections where the convoy is g
prove the performance of high-speed train li- running, the FlowTrain system allows for only a
nes, granting both a reduction of the required limited number of fans to be operational at the
power and a higher convoy speed. same time - resulting in power saving. 91

FlowTrain aims to decrease the relative spe- Considering the efficiency of the fans, the
ed between air and wagons, which has a major power needed for air handling, the distributed o
impact on the power loss due to viscous friction. pressure drop and the flow turbulence, it is pos- g
To do so, FlowTrain harnesses an airflow running sible to save 31% of power consumption of a tra- g
in the same direction as the convoy; this makes ditional train running at the same speed of 250 <
FlowTrain unlike any existing concept based on km/h. On the other hand, the convoy speed can 3
the depressurisation of the duct, with the advan- be raised from 250 km/h (traditional railways) E
tage of an easier implementation even in alrea- to 283 km/h (FlowTrain) with the same power g
dy existing tunnels. The FlowTrain plant relies on expense. The physics involved amounts to a =)
fans to channel the airflow through the ducts; it fluid dynamics analysis and a power balance of 8

can employ the latest generation bladeless fans
for a less cumbersome design. Since air has to

the system. This calculation has been optimised
through a MATLAB dedicated code

¥ ¥ L3

HRE TR = A
o s e




N. project: L1-42
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University: IFSTTAR

RA7

Transport Infrastructure

Monitoring of railway structure
with bituminous underlayment

The phenomenon of packing and wear of
the ballast under dynamic stresses leads to
high frequencies and maintenance costs.

Several studies have shown that these sett-
lements were linked to the high accelerations
produced in the ballast by the passage of hi-
gh-speed trains. The solution with bituminous
underlay was used since the 1980s in several
countries like the USA, Italy, Spain, especially on
high-traffic and high-speed lines. In France, the
interest for this technique is recent. Following
the satisfactory behaviour of the East European
high Speed Line (HSL), a layer of asphalt con-
crete was made under the ballast layer on a HSL,
the Bretagne-Pays de la Loire (BPL) fast lane. It
is intended to reduce the amplitude of the acce-
lerations produced at the passage of the High
Speed Train (HST). The HSL BPL has 105 km of
innovative track with an asphalt concrete (GB)

sublayer under the ballast, and 77 km with a gra-
nular underlayer.

In order to study the dynamic responses of
these different structures and understand the
effect of the different layers on the dynamic re-
sponse, and for the first time, four sections were
instrumented (three with asphalt concrete and
one on a standard granular structure) using,
among others, accelerometers, strain gauges,
temperature probes, etc. More than 100 sensors
were installed on the structure in different posi-
tions and depths. The acquisition of the data
was made during the speed up test phase un-
der controlled conditions with the same train
passing with speeds going up from 160 to 352
km/h. Afterwards, measurements of all the
sensors were treated under actual traffic. The
BPL lane was subjected to commercial traffic
starting July 2017 «
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Members: Tomas Lelek

University: University of Pardubice, Faculty of Transport Engineering

RA3

Advanced Propulsion Systems

Algorithms for energy saving
on dual source railway vehicle

he aim of this project is to save consumed
energy in dual source railway vehicles with bet-
ter control algorithms.

A dual source railway vehicle is a light railway
vehicle unit with the battery for an operation on
nonelectric section - something like the unit EV-
E301 in Japan. Firstly, it simulated the operation
of a real Czech unit with traction battery.

Next, it resolved the optimal movement
trajectory of the vehicle. On the base of this
trajectory, the software for automatic train ope-
ration was designed by GPS. In first phase, the
standard PSD speed controller was modified (a
part was added with feed forward optimisation).
The optimisation of energy consumption was
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confirmed by a predicted change of the track
resistance. The project aim is to create a sta-
te machine in vehicle control computer, which
will operate with optimal movement trajectory.
This trajectory consists of the jerk - transition
from static to acceleration state (for this part,
comfort is preferred against energy saving),
acceleration, constant speed ride and braking
(where energy saving is preferred).

The optimal movement trajectory will pro-
vide a comfortable vehicle ride and mainly
traction energy savings. More energy remains in
the battery if we can make less traction consu-
mption. This means that vehicles will ride longer
distances on non-electric sections «
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Members: Alessandra Berto

University: Roma Tre University

RA9

Digital Technologies for Transport

Rail Yield management at Trenitalia.

IBM approach

Yield management (YM) is an umbrella term
for a set of strategies that enable capacity-con-
strained industries to realise optimum revenue
from operations.

Rail YM aims at maximising revenues on each
combination train/date of departure by optimal-
ly managing the seat availability per Origin-De-
stination (O&D) or leg at each price level throu-
gh the booking horizon. Since 2005, Trenitalia,
the main Italian railway undertaking, operates a
YM System (YMS) developed by IBM, integrated
with the Reservation System, able to optimise
the capacity allocation starting from a defined
set of business rules.

The YMS: (i) provides the forecast of the
potential demand -additive with unconstrained
and multiplicative correction - at each point of
the “load curve’, (ii) optimises the capacity al-

The Optimization Model

location, (iii) simulates the effects of the new
set of inventory controls, resilient with distinct
orders of arrival, (iv) monitors spill, spoilage, sti-
fling and results achieved based on the ‘revenue
opportunity’ estimation.

The two-stage, scenario-based stochastic
optimisation model is represented as a linear
programme, taking into consideration O&D, fares,
scenarios, legs. Protection levels are set against
dilution, with a partial nesting technique. In 2014,
the YMS managed dynamically 222 trains avera-
ge/day carrying 45 million passengers.

It optimised approximatively 4 million in-
stances, leading to nearly 120 billion decisions!
YMS provided satisfactory results through a
crucial decade for the former monopoly Treni-
talia, with the opening of competition on Italian
high-speed rail routes *
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N. project: L1-60 category: Waterborne

Members: Carlo Augusto Pasquinucci University: Universita di Genova

RA2 Vehicles & Vessels - Design, Development and Production
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N. project: L1-03

category: Waterborne

Members: Emmanouil-loizos Tsougranis

University: Newcastle University

RA3

Advanced Propulsion Systems

Key Characteristics: Dynamic modelling of Solid oxide
fuel cells-Gas turbine ¢ Increase the energy efficiency
of the LNG power plant up to 70% ¢ Decrease capital
and maintenance cost of LNG carrier *« Reduction

in ship emissions more than 20% -

Pressurised SOFC-GT Electric
Propulsion Power Plant for LNG

vessels

In recent years, stricter regulations have
been applied to ships operating in Emission
Controlled Areas (ECAs). Also, MARPOL by IMO
has been revised to reduce the global sulphur
cap from 3.50% to 0.50% by 2020 and limits
for SOx emissions in ECAs have already been
reduced to 0.10%.

Moreover, following the EU 2020 climate
and energy package, a 20% cut in greenhouse
emissions and 20% improvement in energy
efficiency must be achieved by 2020. A cleaner
and more efficient method of powering ships is
therefore vital to reduce emissions and increase
the energy efficiency of the vessel. Natural gasis a
potential and promising fuel; thus, LNG ship is an
attractive area of research. This project proposes
a new novel approach of using hydrogen Solid
Oxide Fuel Cells (SOFC) utilising the Boil-Off gas
from the cargo tanks of LNG vessels.

Fuel cells give a massive reduction in harmful
emissions, with the primary waste product being
gaseous water and also a small amount of CO2.
As there are no moving parts in a fuel cell system,
there are significantly reduced vibrations and
noise levels, which therefore mean there is less
need for maintenance on the system.

Specifically, SOFC demonstrate higher
electrical efficiency than low-temperature fuel
cells and are characterised as the lowest capital
cost system of the fuel cell family. In particular,
the proposed SOFC power plant demonstrates
49% electrical efficiency. In combination with
Gas Turbine (GT), the combined SOFC-GT hybrid
power plant exhibits around 72% electrical
efficiency for producing power in the range
between 26MW and 36MW -
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N. project: L1-94

category: Waterborne

Members: Syed Marzan Ul Hasan

University: University of Liege

RA3

Advanced Propulsion Systems

Key Characteristics: Motivated from rail and car fuel
saving by coasting mechanism ¢ Modified Cruising
speed profile - Fuel saving employing “Eco-driving”
coasting phenomena ¢ Utilization of ship’s free inertial
run at deceleration to reduce energy expenditure °

A Method for Optimizing
Cruising Speed Profile using
Coasting Phenomena

for an Eco-Friendly Ship

A ship does not stop immediately when its
engines have been switched off. Due to inertia,
the ship moves quite a large distance forward
before stopping to a complete halt.

The stopping time is often 15 to 20 minutes,
while the distance covered is many kilometres.
The concept for the present project comes from
the inertial running or coasting of ships. The term
is generally used while describing the stopping
capability of a ship.

The motivation behind the project is to
see whether this free travel can be used to our
advantage towards obtaining a better energy
efficiency. That is, while the ship can use its
own power to reach a certain speed, its inertia
can be used to move some distance forward
without the expenditure of any extra energy.
The idea digs deeper into this radical new

concept to periodically use and then stop using
the propulsive power of the ships to save fuel,
while maintaining the minimum desired speed.
Having various challenges, advantages and
disadvantages of its own, this project discusses
the related issues and how to overcome them to
fine-tune the process.

The project also discusses how to optimise
the ships cruising speed profile, maximise the
incorporated coasting phase and help reduce
fuel consumption. As a preliminary approach, it
is assumed that the test case is considered for
a ship moving forward through still water with
no ambient wind, current or sea waves. The only
force propelling the ship forward is its engine
rom and propeller thrust and the only force
opposing the motion is the resistance from hull
friction and wave making *
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Seaty

Different parts of the world could have dif-
ferent needs. This is why this project proposes
a modular vessel.

The idea is to create a network of city-like
structures around the world, which would ope-
rate as a unique system. These cities would be
equipped with everything travellers need. Ci-
ty-like structures would be made out of modu-
les, which would have the same structure but
different purposes. This way, it would be easy
to go for mass production. For modules, the
project would use stabilised SWATH technology.

This would make a system with perfect sea-
keeping and low resistance. Each module would
have its own propulsion system, in order to

achieve maximum mobility. Stations would have
the necessary fuel and water for passing ships.
Besides this system being efficient in case of
emergency situations, it would be easy to qui-
ckly move and help people. Seaty would provide
not only basic needs, but also luxurious content.
Overall, seaty is the name for a small village in
the sea which can move as well.

In this way, it can be used for holiday resor-
ts, stations for sailors and any kind of aid vessels
in emergency situations such as ambulance or
supply vessels for food, medicines, fresh water
and even energy. The capacity of the station can
also be adjusted to specific needs by only chan-
ging the number of the modules used ¢

THE SEATY



N. project: L1-53 category: Waterborne

Members: Jonathan Richards (team leader),
Longxing WANG, Michael Brasted

University: EMShip - University of Liége / Ecole centrale de Nantes

RA2

Vehicles & Vessels - Design, Development and Production

Key Characteristics: Energy independent * Replenishment At Sea (RAS)  Nuclear powered

tanker ¢« Methanol producing tankere

Methanol Producing Auxiliary

Tanker Concept Ship

A low environmental impact navy is advan-
tageous as it allows governments to operate
globally without having to seek exemptions
from local and international regulations. The
fuel choice is fundamental to the environmen-
tal footprint of a navy. Warships are typically
expensive with very long design lives, often in
excess of 50 years. Navies therefore cannot af-
ford to simply respond to global fuel trends and
a staged transition from traditional marine distil-
late oils via intermediaries such as LNG. Additio-
nally, a navy is required to conduct a spectrum
of operations from defence engagement to war-
fighting, calling for careful consideration of the
type of fuel. Methanol is a proven, clean burning,
liquid marine fuel that can be used in gas turbi-
nes, internal combustion engines and fuel cells,
offering flexibility in warship design.

This project proposes a concept design for a
future fuels tanker, which can produce methanol
fuel at sea. Employing existing and developing
technologies, carbon dioxide is captured from
the atmosphere, hydrogen is extracted from sea
water, and the two products are then combined
over a catalyst reactor to form liquid methanol
fuel, which can be stored onboard and later
supplied to other warships via replenishment
underway. The significant amount of electrical
power consumed by this process, along with
that consumed by the vessel, is provided by a
600MWt (194MWe) pressurised water reactor.
Methanol is synthesised at a maximum rate of
400m3/day. The proposed tanker offers a long-
term fueling strategy, low environmental impact
and sustained reach, rendering the entire fleet
carbon neutral and energy independent.

-y
(o]
(5]

YOUNG RESEARCHER



N. project: L1-59 category: Waterborne

Members: Malith Prasanna Rupasingha Arachchige

University: Coventry University

RA2

Vehicles & Vessels - Design, Development and Production

Key Characteristics: Discrete Element Method « Ship - Ice Load Simulation « Brash Ice

Numerical Model

Numerical Simulation

of Ship-Brash Ice Interaction

With the decrease of multi-year ice thick-
ness in the Arctic region over the past decade,
ship operations have increased significantly.

For safe and efficient operations of these
ships, advanced tools are required in the desi-
gning process. In particular, evaluating the abi-
lity of ships to navigate through a broken ice
channel is very crucial in the design stage to
choose the optimum hull shape and powering.
Brash ice is a channel of broken ice rubble accu-
mulated together and a ship has to push this ice
rubble away when navigating through it.

Added resistance due to this brash ice is
very crucial when selecting the main engine of
a ship. A well-designed hull form will have less

added resistance due to ice, saving fuel. In the
present context, designers use class rules or mo-
del experiments to calculate added resistance.
However, class rules based on empirical formu-
las tend to overestimate added resistance, while
model experiments cost a lot.

Therefore, if it is possible to correctly estima-
te the added resistance due to brash ice in the
early design stage, it will be very helpful to de-
velop an optimum hull shape. Hence, this project
carries out research to develop a numerical tool
which can simulate ship-brash Ice interactions
and calculate added resistance. Due to the natu-
re of rubble, Discrete Element Method (DEM) is
used to model brash ice




Emergency Braking System for Small Crafts

The high rates of collision of service boats in
the harbour areas emphasise the need to deve-
lop an efficient emergency braking system that
does not affect the daily operation and increa-
ses the navigation safety at ports and harbours.

This project aims at designing such an emer-
gency braking system for small service boats,
preventing them from colliding with other ves-
sels by stopping them within the shortest distan-
ce possible. The above-mentioned emergency
braking mechanism consists of two light-weight
stiffened plate systems located at the aft and
fore bulkheads of the boat. These stiffened pla-
te systems are mounted on the bulkheads and
transmit the loads acting on them to the ship’s
primary structure for efficient braking.

In order to avoid structural damage to the
primary ship structure due to extreme loads, sa-

crificial components are used in this system.
The structural analysis of the plate systems was
carried out using a FEMtool (Finite Element
Model Tool), in order to ensure that the given
scantling would be able to withstand the loads
acting on them. Moreover, in order to establish
the braking efficiency of the system, a Compu-
tational Fluid Dynamics (CFD) tool was used to
calculate the resistance of the hull before and
after the deployment of the emergency braking
system.

The braking system was found to be very
effective in reducing the stopping distance of
the boat to less than the one-third of its overall
length (LOA) when the boat was travelling at
full speed and, at the same time, the structure
was found to be robust with only the sacrificial
components suffering severe damage *
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Derive the force of a sail just from images

Sails are the engines of a yacht. The exi-
stence of a correlation between the shape of
sails and the force produced by these has been
known for a long time.

Traditionally, the only tools available to sail-
makers and sailors to maximise the performan-
ce of a sail were just their experience and sen-
sitiveness. In the last century and a half, with
the increasing interest in regattas, new tools to
achieve better performance from the sail plan
were developed. However, knowing the force
produced by the sail is still a challenge. Until
now, four main methods have been used, but all
of them require expensive and complex instru-
mentation. The aim of this project is to deve-
lop an easy and economical system to estimate
the force produced by the sails, that could be

BEEREREREAESE
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used both on small dinghies and maxi yachts.
The use of full battened mainsails is a growing
technology in sailing. The idea is to relate the
deformation of these battens (that are basi-
cally simple beams) to the force that produces
the deformation. The deformed shape of the
sail will be captured using DIC (Digital Image
Correlation). Knowing the properties of the
battens will then be possible to write a code
that in real time will relate the deformation
on the same battens to the force producing
this deformation.

This will avoid the use of complex theories
related to the structural behaviour of membra-
ne. The system will be tested on a mainsail of a
F18 Catamaran at full scale and will be validated
using Computational Fluid Dynamics (CFD) -




In contrast to traditional individual ship de-
sign and development, the HYDRA project pro-
vides a platform-based approach and cost-ef-
fective means of developing a fleet of vessels
with variable primary roles.

The platform design enables a client to se-
lect, at build, a vessel variant from an assortment
of pre-determined primary roles. The variants
are a research vessel capable of deploying large
equipment via various L6R systems, a SUBSAR
vessel capable of deploying the NSRS of future
versions of the system, a coast guard vessel ca-
pable of conducting broad maritime surveillance
and boarding operations. This platform-based
ship design results in savings to the shipyards
in both design and production costs. Such sa-
vings can then be passed on to the customer.
Moreover, based on the commonality in design

and equipment, clients can expect to experience
additional fleet-wide through life cost savings in
areas such as operations, maintenance, training
and spare parts. Shipyards will be able to produ-
ce platform-based vessels faster and with less
risk, as most first class issues can be resolved for
all potential variants following construction of
the first vessel. Material and long-lead procure-
ment costs will also be reduced as commonality
in machinery will allow for high volume orders to
vendors and suppliers.

Finally, the designer need only design one
platform capable of being built for various
variants. This reduces design time but consti-
tutes a major challenge in producing an opti-
mum platform for its designated variants. Such
a challenge must be met with innovation and
skilled engineering «
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N. project: L1-113 category: Waterborne

Members: Sabri ALKAN

University: Bartin University

RA2

Vehicles & Vessels - Design, Development and Production

Key Characteristics: Decreasing cavitation effects on marine propellers * Decreasing wear
problems on marine propeller « Decreasing corrosion problems on marine propeller together
with shafts etc. ¢ Increasing propeller surface roughness and thrust efficiency

Ceramic Thin Film Coated Marine Propellers

Some material properties effect wear, cor-
rosion and cavitation characteristics. This is a
very important issue for equipment that is used
in marine environments, due to the highly cor-
rosive and dynamic conditions.

A very important ship equipment is propel-
lers. Propellers have wear, corrosion and espe-
cially cavitation problems in sea water. Many
investigations have been conducted to solve
these problems, but no full solution to these
problems was found altogether. In the last de-
cades, ceramic thin film coatings have been ap-
plied in many industry areas. Marine equipment
is one of these.

So that ceramic thin film coatings can be ap-
plied, especially on small marine propellers to
prevent wear, corrosion and cavitation effects.
There are many different methods for ceramic
thin film coatings. The Physical Vapour Depo-
sition (PVD) method has been applied in many
areas and proved its success in last decades.
PVD coatings are cheaper and more feasible
than other methods.

Finally, the proposed idea can decrease
cavitation effects, wear, corrosion problems
on marine propellers together with shafts etc.,
and increase propeller surface roughness and
thrust efficiency «




N. project: L1-17

category: Waterborne

Members: Maja Koztowska

University: Academy of Fine Arts in Gdansk

RAS

People Mobility - Systems and Services

Water shortcut

Many European cities are divided by rivers,
which generates communication problems.
The most common solutions for the movement
from one side to another are: bridges, tunnels,
and ferries.

Fixed constructions, however, are expensi-
ve, sometimes even impossible to implement in
the historic architecture and additionally have
negative visual impact on the overall urban ae-
sthetics. The solution proposed by this project is
a transport system addressed for the historical
city, but for pedestrians and cyclists only.

This project will facilitate city traveling, and
autonomous boats will move at request, elimina-
ting waiting time for transport. The system does
not require a fixed-mount infrastructure, so it re-
mains mobile. It may also be occasionally used

Midagaia

o

in places with heavy traffic. The final result of
the project is to complement and diversify urban
communication. The system is based on cyclical
boat movement between the banks. Characte-
ristically, this is the way that autonomous boats
will cross the river. The idea is to use the ener-
gy of the river to partially drive the boats. This
will help reduce the energy used for crossing.
The size and quantity of units will be adapted to
the needs of the city transport to best serve the
passengers. The aesthetics of the units should
also be adapted to the city architecture, but the
functional layout of the passenger deck will be
basic. Reducing travel and waiting time for tran-
sport encourages walking or cycling. Another
advantage is the use of natural forces to reduce
energy consumption ¢
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N. project: L1-73

category: Waterborne

Members: Julia Wleklinska

University: Academy of Fine Arts in Gdansk

RAS

People Mobility - Systems and Services

Interchangable Mobility.
New Form of Tourism on Elblag Canal

Elblag Canal is a 150-year-old unique water
system with original working 19th century incli-
ned planes and abundant natural and regional
architectural heritage.

The aim of this project is to introduce a new
tourist programme in this rather neglected wa-
terway that is unlikely to be restored to its origi-
nal shape. The programme should replace loud,
old fuel-consuming passenger ships currently
carrying large groups of tourists between the
inclined planes.

The first stage of the project mapped the
region in order to create a network of tourist
attractions, for years hidden from the world
due to their considerable distance from the wa-
terway and lack of places to disembark along
the canal. The programme assumes travelling
by smaller boats between harbours located

in the previously selected points and further
exploring terrains along the canal on foot or by
bicycles. The vessels are designed especially for
this waterway and equipped with battery powe-
red paddle wheel; they can accommodate up to
four people and allow four bicycles to be taken
on board.

The ports are located within a few hours’
distance from each other, which represents the
autonomy of the boats, and offer easy access
to tourist tracks and bicycle paths. They provi-
de a shelter during the day, a camping site and
the opportunity for charging batteries. Moreo-
ver, the noiseless and odour-free drive is ideal
for shallow eutrophic canal waters - it will not
frighten away the animals living in closest proxi-
mity of the canal and, simultaneously, will sup-
ply water plants and fish with oxygen «




N. project: L1-81

category: Waterborne

Members: Magdalena Nowak

University: Academy of Fine Arts in Gdansk

RATI

Human Dimension in Transports

Naval hydroponic system as a reflection
of humanization of life and work
spaces in marine habitat

The extreme living spaces of modern man
illustrate the loss of balance between the bio-
sphere, created by the slow process of evolu-
tion, and the technosphere shaped by our ci-
vilisation.

Emphatic examples of such distraction is
daily life in places such as naval ships, oil rigs,
drilling platforms and floating refineries. Althou-
gh existing conventions regulate conditions un-
der which they work, they are created mostly to
maintain the safety of a ship - a valuable wor-
king tool. Due to this, a psychophysical condi-
tion and comfort of the crew is not a decisive
factor in ship design as far as economical and
safety factors are considered.

This forces man to adapt to the machine - not
the other way around. It remains a fully industrial
environment, providing the space necessary to
perform work, but enabling just a minimum of

strength recovery for the crew required to con-
tinue the indicated tasks. The naval hydroponic
block (NHB) proposed by this project is one of
the possible tools for “humanising” the marine
habitat. It allows the introduction of biologically
active tissue into the previously inanimate indu-
strial world.

As a comprehensive system solution inte-
grated with the wall lining panels, it meets all
the standards by which ships are currently de-
signed. It is manufactured industrially and using
generally available marine technology.

The implemented solutions allow for the
execution of several finishing versions and their
multiplication in one panel/room extent. NHB
could be widely used in marine environments,
becoming a testimony to the “ecological mo-
dernity” of ships and incorporating modern de-
sign trends °
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N. project: L1-98

category: Waterborne

Members: Sandwipan Sarkar

University: ANAST - Dept of Naval Architeture (ULG)

RA4

Smart Urban Mobility & Logistics

Aiden- Cluster of Barges amidst the Oceans

The potential of the oceans is yet to be re-
cognised by man. Oceans play a major role in
weather, marine life, maritime activities, balan-
cing the ecosphere and are also a major source
of transport, food, livelihood and energy.

Today, the world is fighting the crisis of rising
global warming, sea water, loss of habitat for sea
animals. Given the current circumstances, soon
humans would coexist on the oceans, inhabiting
floating structures that would replace land mas-
ses. This will give almost 71% of the unexplored
earth to utilise. The idea is connect this blue cor-
ridor with EU, using a cluster of barges. The clu-
ster of barges will form a self-sufficient system,
stationed outside the exclusive economic zone
(EEZ) of each country, giving it the opportuni-
ty to utilise the resources in the SEZs (Special
Economic Zones) and also increase the planned

mobility of humans into the oceans and create a
habitable maritime infrastructure. These barges
will have extent and geometry based on stability
and inter connecting viability. Housing their own
generator, pump, production facilities and other
amenities, they will form a close link with each
other and the gap between the cluster and sho-
re will be filled by feeder vessels operating daily.

This will give greater mobility and assistan-
ce to the fishermen, regulating fishing and living
activities. A systematic tracking of vessels en-
tering and leaving the territorial waters can be
made by installing apps and features in the bar-
ges that communicate with GPS or SATNAV to
track and register vessels. Installation of solar
panels and small wind turbines can further add
to the potential of such an integrated transpor-
tation approach in the seas °




N. project: L1-100

category: Waterborne

Members: Joseph Praful Tomy

University: University of Liege

RA1

Environment and Energy Efficiency

Clean Energy Siphoning for

Cleaner Waterways

Siphoning may refer to the process by whi-
ch water is raised over a crest and discharged
at a lower level.

A practical siphon works because the gravity
pulling on water from the lower column of wa-
ter creates a reduced pressure at the crest in a
siphon, thereby allowing the water in the taller
column of liquid to rise above the crest. Once
the siphon system is established, it works on
practically no input of energy, as long as the wa-
ter keeps flowing from the gravity. The practical
applications of siphoning would typically inclu-
de regulating irrigation water, flushing toilets,
cleaning aquarium dirt, etc.

Inland waterways around the world are often
clogged by unwanted waste materials and we-

eds that make them non-navigable. An efficient
device that would help clear these unwanted
material is a current need to streamline the in-
land water transportation. This project presen-
ts a proposal to use the principle of siphoning
to build an ‘inland water siphon-cleaner’ that
would suck up the floating waste material from
the surface of the waterways. The proposal also
includes how this system can be incorporated
to the design of an inland barge that could fun-
ction in a waterway cleaning initiative.

Furthermore, as the siphoning process in it-
self does not involve use of external machinery,
this can also be thought of as an efficient and
clean energy initiative to keep the waterways
clean and navigable *
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N. project: L1-125 category: Waterborne

Members: Muhammad Taha Ali University: University of Liege

RA7 Transport Infrastructure

Transport Infrastructure

This project explains the importance of Bre-
akwater and Intermodal Transportation in the
territory of Belgium and the Netherlands. The
main importance of breakwaters is to protect
the harbour and shore activities.

The main advantage is that they are easy to
install, but take time to build. This is why Euro-
pe has to make quick decisions to do the work
smoothly and efficiently. Europe has to think
about making breakwater and quick intermodal
transportation structures. Otherwise, Singapore
and China will take over the market
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WINNER

N. project: L1-62

category:

Members: Tomas Ambra (team leader), Bran Kim

University: Vrije Universiteit Brussel

Freight Transport and Logistics

Key Characteristics: Scalable and transferable ¢
Stochastic and dynamic interactions * Detailed spatial
and temporal awareness of moving and stationary assets
* Decentralized agent behaviour to test current practices
and new autonomous systems and structures ¢ Ability
to simulate and evaluate movements of physical assets
based on firing rules and triggering events ¢

Potential of supply chain
collaboration in Brussels:
up-scaling performance
of demonstration case

The under-utilisation of vehicle capacity is
probably the most challenging element in the
logistics sector for the years to come. It has
been estimated that freight vehicles in urban
areas use only 38% of their capacity.

This project is based on the EU Horizon 2020
CITYLAB project, in which spare van capacity is
used to supply small, independent retailers with
consumer goods in the city of Brussels. By in-
creasing vehicle-filling rates, the aim is to even-
tually reduce the number of freight vehicles in
urban areas.

Based on the implementation, the project
intends to demonstrate how the impact of the
new collaboration concept would work if applied
on a larger scale. In order to do so, the project
assesses the responsiveness of the freight tran-

sport system once appropriate ICT architectures
are implemented. It has thus developed a syn-
chromodal model, called SYMBIT, which takes
into account dynamic attributes of the physical
network. The objective of the project is to in-
troduce an architecture which integrates infor-
mation flows with physical movement of assets.
The SYMBIT model has the ability to simulate
and optimise movements of physical assets ba-
sed on firing rules and triggering events such as
newly incoming order requests, insertion of ex-
tra service points, altered delivery times caused
by route deviations etc.

The SYMBIT architecture, tested herein for
city distribution, can be later on connected to
interregional flows to assess one of the first syn-
chromodal door-to-door deliveries
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N. project: L1-101

category: Cross-modality

Members: Katrin Lattman

University: Karlstad University

RAT

Human Dimension in Transport

Key Characteristics: PAC is a measure of perceived
accessibility that captures the individual dimension

of accessibility « PAC provides a total score that is
indicative of the perceived ease of living * PAC is
user-friendly, as in easy to manage, quick to complete
and produces an output that is easy to interpret and

compare °

Capturing the human
dimension of accessibility

In recent years, stricter regulations have
been applied to ships operating in Emission
Controlled Areas (ECAs). Also, MARPOL by
IMO has been revised to reduce the global
sulphur cap from 3.50% to 0.50% by 2020 and
limits for SOx emissions in ECAs have already
been reduced to 0.10%.

Moreover, following the EU 2020 climate
and energy package, a 20% cut in greenhouse
emissions and 20% improvement in energy
efficiency must be achieved by 2020. A cleaner
and more efficient method of powering ships is
therefore vital to reduce emissions and increase
the energy efficiency of the vessel. Natural gasis a
potential and promising fuel; thus, LNG ship is an
attractive area of research. This project proposes
a new novel approach of using hydrogen Solid
Oxide Fuel Cells (SOFC) utilising the Boil-Off gas
from the cargo tanks of LNG vessels.

Fuel cells give a massive reduction in harmful
emissions, with the primary waste product being
gaseous water and also a small amount of CO2.
As there are no moving parts in a fuel cell system,
there are significantly reduced vibrations and
noise levels, which therefore mean there is less
need for maintenance on the system.

Specifically, SOFC demonstrate higher
electrical efficiency than low-temperature fuel
cells and are characterised as the lowest capital
cost system of the fuel cell family. In particular,
the proposed SOFC power plant demonstrates
49% electrical efficiency. In combination
with Gas Turbine (GT), the combined SOFC-
GT hybrid power plant exhibits around 72%
electrical efficiency for producing power in the
range between 26MW and 36MW -



Temporal

Transport

Scale items of PAC 1

1) It is easy to do daily
activities with X

2) If X was my only
mode of travel, 1'd be
able to continue living
the way | want |
3) It is possible to do
the activities I prefer
with X

4) Access to my
preferred activities is
satisfying with X

Individual

Scale items of PAC 2
1) Considering how 1
travel today it is easy to
do my daily activities
2) Considering how |
travel today I am able
to live my life as 1 want
10

3) Considering how |
travel today I am able
to do all activities |
prefer

4) Access to my
preferred activities is
satisfying considering
how [ travel today

1
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N. project: L1-112

category: Cross-modality

Members: Alfons Julian Bock

University: RWTH Aachen University

RAS8

Connected and Automated Transport

Key Characteristics: Creating a comprehensive, large-
scale intersection dataset with naturalistic road user
behavior using camera-equipped UAV ¢ Through
ideal viewpoint, trajectories of all road users can be
measured at the same time without occlusion
Dataset will be published for supporting research

on automated driving at urban intersections
Automated driving research has a large need

for datasets from urban intersections ¢

Intersection Dataset
from UAV Video Data
for Automated Driving

The major proportion of all accidents with
injured Vulnerable Road Users (VRUs) occur in
inner cities with intersections being a hotspot.

Automated and connected driving in
urban areas is expected to significantly reduce
those accidents. However, urban intersections
are still a challenge in automated driving
research, since intersections often pose very
complex situations. Research is now heavily
investigating how machine learning can help
solving those challenges, but (supervised)
machine learning relies directly on large,
appropriate datasets. Another approach is the
installation of infrastructure sensors supporting
automated vehicle sensors, but the necessity of
infrastructure sensors needs to be proven based
on intersection scenario data.

Finally, if automated driving at wurban
intersections is technically solved, validation of the

automated driving function is still necessary. Real
world data describing accurately which scenarios
occur at intersections is necessary to prove this.
Thus, real world driving data is crucial for reducing
accidents. Therefore, we propose the creation of
a comprehensive, large-scale intersection dataset
with naturalistic road user behaviour using camera-
equipped Unmanned Aerial Vehicles (UAV).

Through ideal viewpoint, the full intersection
scenario can be measured without occlusion.
Positions and trajectories from all road users can
be extracted with road user type classification.
The data generated by UAV videos has the
advantage of being the most naturalistic
compared to driving studies or infrastructure
sensors installed at ground level. As it is our goal
to push ahead research on automated driving at
intersections, the dataset will be published and
made publicly available ¢
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N. project: L1-16 category: Cross-modality

Members: : Sajjad Khaksari

University: Politecnico di Torino

RA6

Freight Transport and Logistics

Key Characteristics: Cross-modal Sustainability through Virtual Reality Methods
Concentration on defeating the time oscillations and Idling time’s minimization of trucks, trains,
and ships ¢ The possibility of augmented intelligence within virtual reality between the logistics
partners ¢ Technical communication among the transportation pillars ¢

The Sustainable Future of Cross-Modal
Transportation and Container SC
Through the Augmented Reality

The history of innovation in human life is full
of fantastic incremental ideas, which someti-
mes resembled and were inspired by an ancient
contraption, or sought out through a futuristic
idea. But what is important is that they always

attempt to illuminate and illustrate better
expectations.
However, concerning cross-modal freight

transportation and European intermodal contai-
ner logistics, reducing the waiting time and mi-
nimising the idle time is one of the compelling
arguments. Unfortunately, cross-modal transpor-
tation still suffers from a series of factors that
increase the intermodal delivery time in practi-
cal working life. In such circumstances, “The Su-
stainable Future of Cross-Modal Transportation
Through The Augmented Reality (AR)” project
aims to significantly diminish the total idling time

of cross-modal and intermodal logistics among
heavy trucks and trains. The bottlenecks and cri-
tical points of delay or delivery inadequacies are
retrieved from the “Intermodal Tree’s Analysis”.

On the other hand, the technological aids
used to correlate the real-life of cross-modality
with the virtual and augmented reality are Aug-
ment (http://www.augment.com/) and Aurasma
(https://www.aurasma.com/) platforms. The
project proposes to develop an influential rela-
tionship regarding the efficiency of cross-modal
transportation. In addition, the project extends
an advanced solution for reducing the lorries,
trains and vessels idling time and determining
a technological presentation for the pragmatic
connection between the infinite world of virtual
reality and logical multi-modal logistics informa-
tion in real-time ¢

Cargo Contalnar M



N. project: L1-54 category: Cross-modality

Members: : Karlo Petrov

University: Coventry University

RA2

Vehicles & Vessels - Design, Development and Production

Key Characteristics: Vertical Take-off and Landing capability ¢« Hybrid-electric drive « Water

landing ability ¢ Practical personal aerial vehicle ¢

Diolier - Personal Aerial Vehicle for 2030

Personal aerial vehicles could be the an-
swer to congestion on the streets and high
levels of CO2 emissions and ambient noise in
the cities.

The Doilier project aims at developing a te-
chnologically advanced, efficient and environ-
mentally friendly personal aircraft. The vehicle
in the high-end luxury market can fly with four
passengers on board and features a luxury inte-
rior with exotic materials, colour and trim.

Diolier is a personal aerial vehicle with the
capability of vertical take-off and landing.

Unlike most of the vehicles of this type that
are complex to fly helicopters or military-gra-
de machines, Diolier is a tilt-rotor capability
aircraft which is very new on the commercial
market. It has hybrid electric composition and

uses two of the new Siemens SP260D electric
motor, which are 260 KW each. The main ener-
gy source is electricity through batteries, which
are being charged via a IMW electric generator
attached to turboshaft Rolls-Royce 250. It is 11
metres in length, weighs around 2000 kg in to-
tal and has water landing ability with inflatable
pontoons which extend under the fuselage.

Flight time is two and half hours. It has 30
minutes of battery time and two hours flight
with turboshaft on, using JP4 fuel( or hydro-
gen for the more advanced concept). The body
is streamlined with an organic-minimalism ae-
sthetic design language and technological fea-
tures as the recently found phenomenon tuber-
cle effect on the wings for better aerodynamics
and lower drag coefficient ¢
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N. project: L1-64 category: Cross-modality

Members: Robert Neuhold

University: Graz University of Technology

RAS

People Mobility - Systems and Services

Key Characteristics: Organizational mobility solution to improve air quality and quality of life in
cities « CarWaiveBonus for urban citizens who sell their personal car - CarWaiver will get a new
bike or an annual public transport ticket for free ¢ Lead to a shift in modal split: less individual
motorized traffic & more cyclists and public transport users ¢

CarWaiveBonus - a voucher
for urban citizens to change

their traffic mode

Motorised transport modes emit CO2 and
several air pollutants and are one of the rea-
sons for bad air quality in cities and global
climate warming. If there were fewer cars or
people would change to other, smarter traffic
modes, emissions would be much lower.

Especially in cities where daily trips are not
long generally (less than 10 kilometres), people
could easily make their trips by public transport
or bicycles. Experiences in cities showed that
most citizens who own a car still use their car,
also for trips within the city (e.g. daily trip to
work). That is exactly the problem on which the
CarWaiveBonus is focusing. It is a voucher for ci-
tizens who sell their car or do not buy a car and
can be funded by the city government.

If they switch to public transport, they get
an annual public transport ticket for free for the
first year. If they switch to cycling, they get a
new bike in a special design (e.g. with the em-
blem or the lettering of the city). The idea is that
citizens that opt for “new” transport modes be-
nefit from a CarWaiveBonus.

Therefore, the city has to invest in additional
infrastructure for public transport and cycling
in order to avoid users going back to motorised
transport modes after one year. The impact of
the CarWaiveBonus is simple: fewer cars in the
city, more trips by public transport and bicycles
and better life and air quality in the city *
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N. project: L1-115 category: Cross-modality

Members: : Nicholas Morgan

University: Coventry University

RAS

People Mobility - Systems and Services

Key Characteristics: Decarbonized zero emmision transport infrastructure ¢ Integrated
seamless user experience ¢« Adaptable transport solutions ¢ Spatial planning improved storage
solutions ¢ Solution to an ageing population « 3 modes of transport, bike, autonomous EV +

hydrofoil with a transport node *

Inner city travel solutions and coastline
mobility for the masses -

Autonomous future

This project addresses the issue regarding
travel and storage solutions within the mega-
lopolis of the Groningen area, as well as tran-
sport to local coastline regions such as Delfzijl.

The project looks at the past and current
state of the city with regards to mobility within
the city and includes infrastructures under de-
velopment for the near future and hypothetical
possibilities for the distant future. By doing this,
current issues and solutions to potential futu-
re issues may be identified. In order to better
mitigate both inadvertent and unavoidable si-

tuations, the latter of which includes an ageing
population due to increased life expectancy,
the project designed and built a system, which
is both inclusive of the majority and adaptable.
Specifically, it designs a multi-modal system
comprised of three forms of transport and a
support node to connect the different forms of
mobility, thus creating a seamless user experien-
ce with the use of a HMI system. The points that
are linked in this design include public transport,
transport hubs, spatial planning and transport
on demand, as well as others «

1
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N. project: L1-117 category: Cross-modality

Members: Arfan Khan

University: Coventry University

RAS

People Mobility - Systems and Services

Key Characteristics: Nederland’s Heritage ¢ Sustainable - Patriotic ¢

Megacities on the move

Due to problematic global changes, people
will try their best to be as sustainable as possi-
ble and it will become normal in 2050 for pe-
ople to battle with the hydrocarbon economy,
aiming for a hydrogen-based economy to help
reduce CO2.

Mobility will have to aim for a smaller physi-
cal footprint maximising special efficiency and
not producing high amounts of CO2 emissions
aiming for optimistic low targets.

The forms of transport must innovatively
address issues like parking and help reducing
city clutter, in turn reducing congestion and
preventing loss of GDP (0.7% annually). Move-
ments in 2050 cities will have to look beyond

conventional cars or typical bicycles we see
today, and come up with inventive scenarios of
what the future could feature. Design is about
improving people’s lives by many topics like
reducing experienced stress and the time lost,
whilst aiming to improve aesthetic appearance,
practicality and doing all this whilst portraying a
sense of passion through each design no matter
what it may be.

The main objective is to create an integrated
Transport mobility proposal aimed for 2050,
starting in the city of Groningen, to design two
vehicles as well as a suitable transport node
(parking system, etc.) with a story board, whilst
keeping in mind Design Driven Innovation «




N. project: L1-121 category: Cross-modality

Members: Adam Williams

University: Coventry University

RAS

People Mobility - Systems and Services

Key Characteristics: The focus is to reduce road congestion and improve people mobility in Ireland
for 2050. The aim is to link cities to the capital (Dublin) as well as reducing the journey time; which
will in theory create appealing opportunities for people to travel from further distances. The plan is
to create an efficient system by utilizing bus and train; resulting in an increase of GDP

Linking cities to Greater Dublin Area

“Development in the GDA (Greater Dublin
Area) shall be directly related to investment in
integrated high quality public transport servi-
ces and focused on compact urban form” - Na-
tional Transport (2017).

Dublin has a population of 1.9 million and is
expanding rapidly. It is estimated by CSO to re-
ach 2.1 million by 2020. Dublin will be the place
for major work opportunities balance from west
coast cities and this will benefit the gross dome-
stic product (GDP). The focus is to reduce road
congestion and improve people mobility in Ire-
land for 2050.

The aim is to link cities to the capital (Du-
blin) as well as reducing the journey time, whi-
ch will in theory create appealing opportunities

for people to travel from further distances. The
plan is to create an efficient system by utilising
bus and train, resulting in an increase of GDP.
The current nature of transportation does not
synchronise efficiently with the environment.
The EU have a target to decarbonise the envi-
ronment by 80% in 2015.

An imbalance in the way we produce kine-
tic energy causes problems that could be avoi-
ded by smarter solutions: researching the cycles
of the environment and utilising elements that
are renewable. Reducing the amount of carbon
emissions created by transport/manufacturing
processes will reduce harmful effects on the en-
vironment. This will be beneficial to the environ-
ment and the population’s health

Cross-modality
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N. project: L1-126 category: Cross-modality

Members: : Hayden Ciesielski

University: Coventry University

RAS

People Mobility - Systems and Services

Key Characteristics: Storage Solution ¢ Enabling Disabled users to be more included *

Hydrogen Powered °

Cross-Modality E-Bike/Wheelchair

Groningen is the cycling capital of the wor-
Id, as over 60% of trips in the city centre are
made via bicycle. Congestion is already star-
ting to become a problem around the universi-
ty and train station, and is more of a problem
than traffic jams.

Current e-bikes are not as efficient in space
or energy as they could be. Wheelchairs could
be autonomous to allow disabled users to keep
up with traffic flow.

The project aims at creating a foldable e-bike
which has a unique folding function, allowing it
to be stored/pulled along effectively, as well as
an autonomous wheelchair which can keep up
with traffic flow, and is better integrated within
social situations, moving away from social exclu-
sion. Also included are:

1. Sstorage point for the bike and wheelchair,
which charges them simultaneously

2.Compact battery packs for swap and chan-
ge function

3.Motor and Pedal Assist within the pedal
axle, meaning the frame can be as thin and
light as possible

4.Folding function allows it to be pulled like
a suitcase

5.Small footprint allows ease of congestion.
Stand is based on a tree, to allow more biophi-
lia within the city. The stand stores both bikes
and wheelchairs, and charges them at the
same time. The arm lifts the bikes/wheelchairs
up and down. The folding functions of the bike
and wheelchair, allow more bikes to be stored

6. Wheelchair is completely autonomous, and
connects to your phone. Takes you where you
need to go, and allows the user to be con-
nected within the society




Celebrating the 10th version
of the VISIONS competitions

Back in academic year of 2005-2006 a
European competition targeting young
researchers working on innovative and visionary
concepts was established. As part of the FP6 EU
funded project VISIONS the first ever European
competition on “Visionary concepts for Ships
and Offshore structures” successfully organised
and run on an annual basis for four consecutive
Loops covering academic years 2005-2006,
2006-2007, 2007-2008 and 2008-2009.

The competitions generated many interesting
and ground-breaking concepts that were widely
disseminated to the WATERBORNE industry
and inspired a lot of professionals and design
offices to think out while also discovering new
solutions and concepts with potential to
become successful products in the market.
Fuelled by the success of the VISIONS project,
the entire WATERBORNE community as well as
the European Commission further supported
and embraced the activity of organising and
running a European competition on “Visionary
concepts for Ships and Offshore structures” and
as part of the FP7 EU funded project VISIONS
OLYMPICS the competition was organised and
run for a further 3 Loops covering academic
years 2009-2010, 2010-2011 and 2011-2012.

The winners of the 2011-2012 VISIONS
OLYMPICS were awarded their prizes in a
prestigious award ceremony during the TRA
2012 conference in Athens which further
inspired the entire European transport industry
and the European commission to adopt the
same approach of generating new and
innovative concepts for all the different
transport modes.

And so the TRA VISIONS competitions were
born with the aim of collecting the most
innovative transport related ideas covering all
surface modes of transport (Road, Rail,
Waterborne and Cross modality) from young
researchers all over Europe and awarding their
excellence every two years during the TRA
conference. Three bi annual competitions were
organised as part of the FP7 EU funded project
TRA VISIONS 2014 and the H2020 funded
projects TRA VISIONS 2016 and TRA VISIONS
2018 which generated a plethora of innovative
concepts for all transport modes and further
awarded the excellence of the young
researchers during the TRA conference in Paris
(2014), Warsaw (2016) and Vienna (2018).
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Visionary Concepts for Vessels and
Floating Structures or in short “VISIONS”
commenced in 2005 as an FP6 EU funded
Network of Excellence, involving the
European shipbuilding industry, maritime
universities and the leading research
institutes and run till 2009.

In 2009 VISIONS was followed up by
VISIONS OLYMPICS, an FP7 EU funded
Coordination and Support Action which
continued on a similar range of activities
all the way till 2012.

In the course of the two projects, seven annual
academic competitions were organised and run,
involving students and young researchers of
European Universities who were asked to
generate and develop concepts for future
maritime products relevant to five European
maritime business areas (BAs), namely:

» Maritime Tourism/Leisure (BATD.
* Short Sea Shipping (BA2).

* Inland Waterway Shipping (BA3).
* Deep Sea Shipping (BA4).

* Floating Infrastructures (BAS).

During the four VISIONS and further three
VISIONS OLYMPICS competitions that were run:

- 136 innovative projects made it to the finish
line while many more were registered and
participated with more brief descriptions
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2007 LOOP 02 I 36
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FLOATING INFRASTRUCTURE (BAS5)

The chart above shows the number of young
researcher’s ideas (136) per year and per business
area. BAS for Floating infrastructures was the most
popular Business area overall while Loop 2 which
run in academic year 2006 2007 had the highest
number of submitted ideas. (you can exclude the
tables if needed)

- 521 Young researchers were engaged as team
members of the teams responsible for
submitting these 136 ideas while more than 650
registered and were engaged in competition
activities.

- These young researchers originated from 22
different Universities located in 12 different
regions in Europe covering all the major Marine
related Universities in Europe who embraced the
competition with their participation.

- More than €70.000,00 of awards for the
young researchers were secured from the
WATERBORNE industry showing the strong
commitment of the sector
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TRA VISIONS is a series of EU-funded projects whose core activity is the organisation
of young and senior researcher competitions for transport research awards.

The award ceremonies were organised every two years to take place at the TRA
conference (in TRA Paris for the TRA VISIONS 2014, in TRA Warsaw for the TRA
VISIONS 2016 and in TRA Vienna for the TRA VISIONS 2018).

The chart below shows the number of young researcher’s ideas (198) per year and per mode.
Road has traditionally been the most popular transport mode overall while it can be seen that every year the
number of submitted projects increases as the TRA VISIONS brand increases in popularity and recognition.
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In the course of the three projects, three bi
annual academic competitions were organised
and run, involving students and young
researchers of European Universities who were
asked to generate and develop concepts for
future transport related products relevant to
four sectors (Road, Rail, Waterborne, Cross
modality) 13 overall research areas namely:

« RAI1 Environment and Energy Efficiency

*« RA2 Vehicles & Vessels - Design,
Development and Production

« RA3 Advanced Propulsion Systems

* RA4 Smart Urban Mobility & Logistics

* RA5 People Mobility - Systems and Services

« RAG Freight Transport and Logistics

* RA7 Transport Infrastructure

* RA8 Connected and Automated Transport

* RA9 Digital Technologies for Transport

* RAIO Safe, Secure and Resilient Transport Systems

¢« RATl Human Dimension in Transport

*« RAI2 Socio-Economics, Innovation and Policy

¢ RAI13 Industry Competitiveness
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76  TRAVISIONS 18

70 TRAVISIONS 16

52 TRAVISIONS 14

During the three TRA VISIONS competitions that
were run:

-198 innovative projects made it to the finish line
while many more were registered and
participated with more brief descriptions

-349 Young researchers were engaged as team
members of the teams responsible for submitting
these 198 ideas while more than 500 registered
and were engaged in competition activities.

- These young researchers originated from

77 different Universities located in 22 different
regions in Europe covering all the major transport
related Universities in Europe who embraced the
competition with their participation.

-More than €80.000,00 of awards for the young
researchers were secured from the European
transport industry showing the strong
commitment of the sector
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The VISIONS, VISIONS OLYMPICS and TRA VISIONS
competitions targeted young researchers at
universities and technical institutes pursuing
bachelor and higher degrees, as well as early

stage PhD researchers.
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A total of 870 Young researchers were engaged as team members of the
teams responsible for submitting 334 ideas throughout all the 10
competitions that were organised. The map shows the number of these
870 young researchers per country. United Kingdom was the largest
contributor with a total of 313 young researchers registered originating
from UK based Universities. Belgium came in second and Italy third with
82 and 79 registered young researchers respectively.
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The graph shows the number of young researcher ideas (white bars) and the number
of students (orange bars) registered per competition.
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The map shows the number of young researcher ideas per country. United
Kingdom was the largest contributor with almost one third of all the ideas
submitted throughout the years originating from Universities based there
followed by Italy in second place and Belgium in Third

10 COMPETITIONS, 334 IDEAS, 870 STUDENTS

Since the beginning back in 2005 and throughout the 10 VISIONS related competitions that were run:

-334 innovative projects made it to the finish line while many more were registered and participated
with more brief descriptions

-870 Young researchers were engaged as team members of the teams responsible for submitting
these 334 ideas while more than 1000 registered and were engaged in competition activities.

- These young researchers originated from 82 different Universities located in 23 different regions
in Europe covering all the major transport related Universities in Europe who embraced the competition
with their participation.

-More than €150.000,00 of awards for the young researchers were secured from the industry showing
the strong commitment of the entire European Transport Industry
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1 334 ideas originated from

2 82 universities all over Europe.
=T All the major transport related
I— Universities in Europe

[ 1] participated showing a strong
and constant support of the

| )] competitions throughout the
a years.

UNIVERSITIES
PER COUNTRY

The 82 universities were
located in 23 different regions
in Europe covering all the major
EU countries.
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Looking back at what has been achieved from encouraging and promoting these
10 loops, the competitions have:

. Managed to successfully identify the top performing young researchers
in all modes of surface transportation and acknowledge their achievement;

. Managed to build a vibrant community of early stage transport researchers
in the European Union;

. Promoted successfully an inter-disciplinary approach and interaction
between early stage transport researchers working in different modes
and the European Transport industry;

. Have stimulated the imagination of many experts and design offices
throughout the industry and have led to the creation of spin off
companies bringing new products to market.

One of the main strengths of the European Transport industry that is vital to its
success and long-term survival over the fierce global competition is the ability
to innovate faster and better than everyone else and to have a clear vision about
the future of the industry and how to be prepared for such a future.

The key to maintaining this strength and this competitive advantage is to nurture
professionals of the highest calibre through cutting edge education who will be
able to steer the transport industry to the future by staying innovative and able
to adopt early on to a constantly changing environment.

The current iteration of TRA VISIONS competitions (which has its roots back to
the VISIONS competitions now having more than 12 years of history overall) whi-
ch every two years generates innovative transport ideas - VISIONS for the future
- and selects the top young researcher responsible for their creation and celebra-
tes their achievement in award ceremonies of the highest calibre every two years
during the established TRA conference, is a testament to Europe’s leading role in
the global Transport Research Arena!




Senior
Researcher
Competition

The Senior Researchers Competition concept is
to have an excellence award for leading surface
transport researchers engaged with EU-funded
projects who can demonstrate proven impacts in
their field. The competition provides a platform
to disseminate knowledge and results from
innovation and/or research projects in Surface
Transport, promoting future synergies and further
development of pioneering ideas, in line with the
strategic objectives of the TRA stakeholders.



The Senior Researchers Competition acts as a showcase for
some of the best EU-funded innovation and research and encou-
rages the identification of current and future leaders in the field.
The competition was promoted through the stakeholders in the
consortium, through national contact points and through tar-
geted contact coordinators and participants in EU-funded tran-
sport projects. Candidates for the competition applied either via
the TRA 2018 Conference portal or direct to TRA VISIONS 2018
website by submitting a technical paper.

The evaluation was a three stage process. Firstly all entries were
reviewed for content, eligibility and relevance to produce a long
list. All entries which were selected for the long list were then
invited to submit additional information; a brief impact state-
ment about their research and a short CV. These submissions
were assessed by at least two independent evaluators against
the following selection criteria: (i) amount and proportion of EU-
funding; (ii) impact of research on national, EU and global levels;
(iii) relevance to transport and (iv) research track record of en-
trant. A shortlist of 3-5 entrants was produced for each transport
mode (Road, Rail, Waterborne and Cross modality). The winners
were chosen by an expert panel at a selection workshop held at
the European Commission in Brussels. The panel consisted of
transportation experts and stakeholders as well as the EC. The
results were announced during the Gala Dinner of TRA 2018
Conference in Vienna.
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Overall

Statistics results

The TRAVISIONS 2018
Senior Researcher

Competition received 121
entries. Only 43 were
longlisted. The entries

Entries were from 20 different

organisations/companies.
per country The following charts
contain some statistical
information regarding all
the seniors’ entries.
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SPAIN
SWEDEN
SWITZERLAND
TURKEY

The table shows the number of entries submitted from each
country. Austria was the largest contributor with a total

of 22 eligible submissions, UK and Germany came second
and third with 15 and 14 entries each.

The chart below shows the number
of entries submitted per country
in percentage terms.

6%

2%

7%

The map above shows the entries submitted
1% per country and their geographical spread.




A total of 60 road related entries (of which 16 were longlisted), 25 rail related entries (of which 13
were longlisted), 13 waterborne related entries (of which 6 were longlisted) and 23 cross modal
related entries (of which 8 were longlisted) were submitted for the senior researcher competition.

” N

49% 21% 11% 19%

Cross-
Road &Y Waterborne modality
TOTAL ENTRIES TOTAL ENTRIES TOTAL ENTRIES TOTAL ENTRIES
60 25 13 23

Entries
per Research Area

The table below shows the number of entries per Research
Area. The most popular Research Areas were RA7 “Transport
Infrastructure” with 19 research projects and RA1 “Environment
and Energy Efficiency” with 18 research projects.

The chart above show
the number of entries
submitted per mode

RA2 RA3 RA4 RA5 RAG6 RA7 RA8 RA9 RAIO RATl RAI2 IN percentage terms.

N
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Statistics

Organisations per country
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This chart shows

of universities, research institutes
or companies that participated

in the senior research
competition per country
in percentage terms.

The table shows the number

of universities, research institutes

or companies that participated in the
senior researcher competition per country.

7%

1%
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8%

1%

1% 4%



The table below shows the type of organisations per country.
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The map above also shows the type of organisations per country and their geographical spread.
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WINNER

Entry: L1-40

category:

Researcher: Ludwig Buergler

Company: AVL LIST GMBH

Vehicles & Vessels - Design, Development and Production

Keywords: Passenger car diesel engine « Combustion
Development methodology ¢ Calibration

Aftertreatemnt concept °

Vehicle demonstration

of performance and economy

of a comprehensive B/C class
Diesel engine and aftertreatment
system approach for emissions

beyond Euro 6

The development work is carried out in
the European project REWARD (2015-2018
www.reward-project.eu). The main topics of
this project are Diesel powertrains and after-
treatment technologies for future passenger
cars. The paper focuses on engines for class
B/C vehicleswith aswept volume of approxi-
mately 1.6liter.

The development approach pursues a
cost-efficient “right sizing” concept which ap-
plies a new combustion system based on an im-
proved friction concept and advanced catalyst
formulations. The targets are to go beyond Euro
6 emission limits under real driving conditions
(EU6 RDE) and 5% improvement in fuel eco-
nomy (based on best in class 2013 vehicles). A
demonstration vehicle with the new technology
features is prototype calibrated for on-road te-
sting. It will be assessed by an independent te-
sting institute.

Thus, the project impacts a cleaner, more
efficient road transport through advances in
powertrains targeting at future “Super LowEmis-
sion Vehicles” standards. Support by EU funding:

The project REWARD receives funding from
the European Union’s Horizon 2020 research
and innovation programundergrant agreement-
No636380. The objective of REWARD is to deve-
lop knowhow to produce cleaner, highly efficient
Diesel powertrains and aftertreatment technolo-
gies for future class B to E passenger cars that
go beyond Euro 6 limits under real driving condi-
tions. Basically, two different development routs
are pursued: Engine technology for larger vehi-
cles (class D/E) focuses on the increase of the
specific power rating (= 100 kW/I) which aims
at an increase of the thermodynamic efficiency
from a “downsizing” concept. In contrast, engi-
nes for class B/C vehicles with a swept volume in
the range of 1.6 | currently have a power densi-
ty around 60 kW/I. These pursue a “right sizing”
approach which even may lead to a reduction
of performance but offers potential for friction
reduction in a cost-efficient way. Furthermore,
REWARD develops an innovative 2-stroke Diesel
engine architecture and new approaches for fri-
ction & wear reduction which is accomplished by
new coatings in combinationwith newlubricants.
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Entry: L1-36

category:

Researcher: Alois Danninger

Company: AVL LIST GMBH

Environment and Energy Efficiency

Keywords: Heavy duty road haulage ¢ Fuel efficiency ¢ Emission reduction ¢ eHorizon

Predictive management ¢ Vehicle supervisor ¢

IMPERIUM - IMplementation of Powertrain
Control for Economic and Clean Real driving
emission and fuel ConsUMption

Fuel economy is a key aspect to reduce ope-
rating costs and improve efficiency of freight
traffic, thus increasing truck competitiveness.

The project IMplementation of Powertrain
Control for Economic and Clean Real driving
Emilssion and ConsUMption (IMPERIUM, EC
grant No. 713783) has the main objective to
achieve fuel consumption reduction by 20%
(diesel and urea) compared to the 2014 baseline
vehicle while meeting the EURO VI emission li-
mits under real driving conditions.

The project technologies will be validated on
virtual/component/engine test beds in-vehicle
three demonstrator vehicles based on the befo-
re-mentioned advances of their vehicle control
units, dynamic eHorizon navigation system and
utilise/integrate the advances of individual vehi-
cle systems.

The approach relies on three stages targe-
ting the improvement of the control strategy:

. direct optimisation of the control of
the main components (engine, exhaust
after-treatment, transmission, waste heat
recovery, e-drive) to maximize their perfor-
mances,

. global powertrain energy manager to co-
ordinate the different energy sources and
optimize their use depending on the cur-
rent driving situation,

. providing a more comprehensive under-
standing of the mission (eHorizon, mis-
sion-based learning) such that the different
energy sources can be planned and optimi-
zed on a long term.

The IMPERIUM consortium consists of major Eu-

ropean actors and is able to provide a 100% Eu-

ropean value chain for the development of future
powertrain control strategies for trucks. The re-

sults of IMPERIUM are impacting more than 45%

of European market share for heavy duty trucks ¢




SHORTLISTED ENTRY

ENABLE-S3 - Advanced V&V technologies
and methods combined with simulation and
testing environments enable the safe and

secure development of autonomous vehicles

Highly automated and autonomous tran-
sport is a technology field that enables safer
and cleaner transport and unburdens the driver
from boring and/or error prone driving task.

But this goes along with new heavy-wei-
ght challenges in terms of safety and security
aspects. Extensive verification and validation ef-
forts are necessary to make automated systems
at least as safe as human-operated systems. It
has been stated previously that 1x108 km of road
driving are required to statistically prove that an
automated vehicle is as safe as a manually dri-
ven one. The ENABLE-S3 project (EC grant No.
692455) develops verification and validation te-
chnologies and methods that will help to tackle
this challenge with reasonable efforts and high
coverage of test-cases. 71 partners from different
transport sectors and other industries are crea-
ting new knowledge in the areas of testing and
simulation methods and technologies as well as
the required testing platforms and environments.

i
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Research within the ENABLE-S3 project focuses on:
. Test and simulation environments sup-
porting open standards wherever pos-
sible in order to run tests for automated
transport seamlessly in different virtual

and semi-virtual environments.

. Open standards for the definition, ma-
nagement and execution of test cases/
testing scenarios and their relationship
to other existing standards like ASAM-
Xil.

. Investigation of testing methodologies
which are necessary to significantly re-
duce the number of test cases tremen-
dously.

. Development of sensor models as well
as sensor stimuli.

. Generation of test cases out of existing
recorded real-world data.

The developed methods are applied in diffe-
rent industrial use casese
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SHORTLISTED ENTRY

Understanding and measuring
sub-23 nm particle emissions
from direct injection engines

A large fraction of the total number of parti-
cles emitted by direct injection engines are be-
low the adopted 23 nm diameter threshold and
although the EU aims to regulate these emis-
sions and impose limits for new light-duty vehi-
cles, this is not yet possible due to the absence
of accurate and reliable quantification methods,
especially under real driving conditions.

The main reason for this is the lack of adequa-
te knowledge regarding the nature of sub-23 nm
particles from different engine/fuel combinations
under different engine operating conditions. The
EU funded project SUREAL-23 (EC grant No.
724136), coordinated by APTL, aims to “support
the understanding, measurement and regulation
of particle emissions below 23 nm, with the thre-
shold of at least 10 nm”. Within this context, the
objectives of SUREAL-23 are:

. to complement existing standard in-
strumentation by introducing extensive
size and composition characterisation
of exhaust particles especially for sizes
below 23 nm,

. to support future emissions compliance
through technical development in real
driving emissions measurement,

. to fully characterise the nature of the
particulate emissions which potentially
evade current emission control techno-
logy and regulations,

. to contribute to future definitions of
particulate emissions limits of the “Su-
per Low Emission Vehicles”.

The proposed activities aid world regulation
authorities to set proper emissions limits and
define accurate and objective measurement
protocols. The activities within SUREAL-23 will
enhance innovation capacity and have a positive
impact for the environment and the society
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Entry: L1-90

category:

Researcher: Gunter Nitzsche

Institute: Fraunhofer Institute for Vehicle and Infrastructure Systems VI

Advanced Propulsion Systems

Keywords: CO2-Reduction ¢ Hybridisation ¢ Energy Efficiency ¢ Environmental Impact

TRANSFORMERS - test drive results
of a new hybridisation concept
for truck-semitrailer combinations

The TRANSFORMERS project (EC grant
No. 605170) followed different approaches to
increase transport efficiency and help reduce
CO2 emissions.

Besides aerodynamic measures and loading
efficiency improvements, a prototype hybrid on
demand driveline and its corresponding trailer
based control architecture has been designed,
built and successfully integrated in a trailer. This
has been demonstrated with two OEM tractors.
The performance and fuel efficiency of the Volvo
vehicle combination has been tested on the road
in Sweden with real-world fuel measurements
that are representative of long haul missions.
With the DAF vehicle combination this technolo-
gy has been tested in a dedicated test cycle that
is representative of haulage truck operation in
dense urban traffic conditions. With a relatively
simple non-optimized control setting for the hy-

brid on demand system, a significant fuel saving
was realised, often exceeding 3%. Further opti-
misation is expected to yield considerably higher
savings. Even more savings are to be expected
when hybrid on demand control can be combi-
ned with the tractor VCU control towards an in-
tegrated energy management, leveraging the full
potential of the system. The outcome of the de-
velopment presented in the research is a vehicle
proofing the concept on public roads.

The results show that this TRANSFORMERS
innovation is a realistic and important enabling
technological solution to meet with the ambi-
tious EU CO2 reduction targets for transporta-
tion. The successor European funded project
AEROFLEX (EC grant No. 769658) takes up the
developments of the TRANSFORMERS project
and builds a demonstrator vehicle with an
enhanced global energy management system ¢
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Entry: L1-05

category: Road

Researcher: Maria Corazza

Company: Sapienza University of Rome

RA1

Environment and Energy Efficiency

Keywords: Predictive Maintenance ¢ Bus « EBSF_2 ¢ Lubricant ¢

IResearch and innovation in predictive
management for bus fleets:
the Ravenna case study

The innovative Predictive Maintenance sy-
stem to assess the quality of engine oil for bu-
ses was tested in Ravenna and Forli (ltaly).

The system was developed within the Hori-
zon 2020 project European Bus System of the
Future 2 (EBSF_2, EC grant No. 636012).

The predictive maintenance system relied on
maintenance software to analyse data coming
from sensors assessing the engine oil quality,
therefore detecting potential breakdowns and
replacing spare parts in advance; the system
also identifies which metals or problems con-
curred to the oil poor quality. The test involves
three urban diesel-fuelled urban buses in Forli
and three methane-fuelled urban buses in the
Ravenna, for a total of 27 lines and a mainte-
nance staff of 20 units, over a 12-month testing
period. The consequences in terms of impro-

ved maintenance process, and the mitigation of
dangerous effects of conventional operational
performance (poor quality of components, their
short lifetime and recurrent disposal) are core
drivers in this work and will contribute to exploi-
tation of this innovation at full operational range.

At the same time the positive environmen-
tal consequences seem to be significant and
expected to become even more important if
scaled up to fleet level and full regular opera-
tions. Potential environmental benefits in terms
of mitigation of emissions are estimated at 0.56
tonnes of CO2 emissions saved yearly by equip-
ping the vehicles with the Predictive Maintenan-
ce sensors and filters; and improvement of the
waste management process, by preventing the
disposal of around 15 tonnes of oil every four ye-
ars, if scaled up to fleet level ¢




Entry: L1-16

category: Road

Researcher: Fabian Meishner

Institute: RWTH Aachen University

RA3

Advanced Propulsion Systems

Keywords: Electric Bus « Business Cases ¢ Battery ¢ Trolley-Hybrid ¢

Introduction of battery electric buses
in European cities - economic comparison
of novel technological concepts

Within the EU funded project ELIPTIC -
Electrification of public transport in cities (EC
grant No. 636012), various technological con-
cepts of electric buses are demonstrated and
evaluated.

The aim of the studies is to explain the con-
ditions under which the individual concepts can
be represented economically (business case)
and to show their overall advantages (cost be-
nefit analysis). The respective selected technical
configurations (battery, charging infrastructure)
are critically examined and technical alternati-
ves for action are provided.

The presented work focuses on the detailed
comparison of two concepts of electric buses
which are currently demonstrated in several Eu-
ropean cities as part of ELIPTIC project:

1. Opportunity-charging of battery electric
buses taking energy from local DC tram grid
2. Trolley-Hybrid buses (Buses being fed by
overhead catenary and being able to cover
parts of their routes by on-board batteries)

The investigations are based on already exi-
sting and potential future electric bus network
and real operation in different cities and are per-
formed in direct cooperation with the respective
public transport operators to obtain meaningful
results. A technical, economic and ecological
presentation and comparison of the different
approaches is the main target of the work. De-
tailed analyses are performed in order to calcu-
late the total-cost of ownership, the battery is
particularly considered regarding the expected
lifetime in different operation scenarios.

The results of the study show various ad-
vantages and disadvantages and serve as orien-
tation and basis for future decisions for public
transport companies, transport authorities and
funding bodies
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Entry: L1-29

category: Road

Researcher: Miguel Clavijo

University: INSIA - Universidad Politécnica de Madrid

RA8

Connected and Automated Transport

Deep Learning Application
for 3D LIiDAR Odometry Estimation
in Autonomous Vehicles

From the accumulation of past and repea-
ted experiences, driving a vehicle for most pe-
ople has become almost an automatism. Peo-
ple do it without being really conscious of all
the multiple tasks involved.

When it comes to autonomous driving, it
is a great challenge to transform this acquired
knowledge into machine learning techniques.

Progressively deep learning has become the
best tool to use for autonomous driving vehicle
since it is possible to emulate the behaviour of
the human brain in a large number of intelligent
vehicles applications.

The most common use of this type of techni-
ques has been the implementation of Convolu-
tional Neural Networks (CNNs) for classification
and identification of obstacles and pedestrians
in the vehicle’s surroundings. CNNs are espe-
cially dedicated to image analysis and, even
though they have been successfully used for
classification and pattern learning, it is possible
to use them for regression.

Therefore, with a CNN architecture, conti-
nuous data can be predicted, like other classical
neural networks.

On the other hand, an accurate knowledge
of vehicle odometry is of vital importance in au-
tonomous driving. When exact positioning by
GPS is not possible, knowing the trajectory and
specific location of vehicle become fundamental
for safety.

While using the advantages of CNN, this pa-
per presents a deep learning application that
estimates continuously the vehicle speed and
yaw rate to realize the reconstruction of the
car’'s odometry. Since CNNs are suited for trai-
ning with imagery, a 3D LiDAR sensor has been
used for the recognition of the environment as
well as reconstruction of data-images. The re-
sults indicate that the network’s architecture is
able to estimate the speed and yaw rate from
the LIiDAR’s data-images. These facts can be
used to support autonomous navigation
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Entry: L1-35

category: Road

Researcher: Willy Porcher

Institute: CEA-LITEN

RA3

Advanced Propulsion Systems

Keywords: Electric vehicles ¢ Li-ion battery ¢ Polyanionic ¢« Water soluble binder « Ageing test ¢

Post-mortem analysis « Modeling ¢

Silicon and polyanionic chemistries
and architectures of Li-ion cell
for high energy battery

The development of highly efficient batte-
ries is a critical need in automotive industry to
enable the future success of electric vehicles.

Active material with higher insertion poten-
tial in association with a compliant electrolyte is
a way to increase Lithium-ion cell energy densi-
ty and hence electric vehicles autonomy. More-
over, green processes like the aqueous process
for positive electrode manufacturing allows si-
gnificant reduction of battery cost.

This work in the framework of the Euro-
pean SPICY project (EC grant No. 653373)
presents results obtained on polyanionic che-
mistry in association with sulfolane or adiponi-
trile electrolyte solvent and water soluble binder
stable at high voltage. Results at cell level are
also presented with 17 Ah cells having the same
components but different formats. Modelling,
based on electrochemical and thermal proper-
ties at particles, electrodes and cell levels are

finally presented and allow identification of the
optimized cell design in terms of loading and
porosity. LiFe0.45Mn0.55P0O4/C material has
been developed with an energy density increase
compared to the reference LiFePO4 polyanionic
chemistry while keeping power capability.

This material is highly suitable for Lithium-ion
cells dedicated to plug-in hybrid electric vehicle
application with strong power needs. In asso-
ciation with this active material, a high potential
electrolyte has been developed with sulfolane or
adiponitrile solvent.

Future work will focus on the evaluation of
these materials in relevant cell for plug-in hybrid
electric vehicle application. Evaluations of 17

Ah cells have shown that calendar ageing is not
really dependent of the format contrary to life
cycling tests where prismatic hard packaging
cells show better results than cylindrical hard
packaging cells
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Entry: L1-55

category:

Researcher: Biagio Ciuffo

Institute: European Commission - Joint Research Centre

Environment and Energy Efficiency

Keywords: CO2 emissions ¢ Fuel consumption ¢ Real-driving emissions ¢« CO2 gap * Light-duty

vehicles ¢ car labelling ¢

Analysing the vehicle fuel-consumption
variability. Implications for the development
of a proper labelling scheme

for consumer information

Improving the energy efficiency of road
transport is a key strategic goal in almost all
major world markets.

Nevertheless there is increasing evidence,
which suggests that fuel consumption impro-
vements originate rather from test-oriented op-
timizations and test-related practices and to a
lesser extent from the implementation of fuel
saving technologies and vehicles’ evolution.

Scientific studies show that the offset betwe-
en officially reported values and real-world vehi-
cle CO2 emissions increases year by year, esti-
mated at about 30% for 2015. In this light, the
present study aims at characterizing the uncer-
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tainty (variability) in the vehicle fuel consump-
tion to support the design of a proper scheme
for labelling the fuel consumption of a vehicle.
Two types of data sources will be used, namely
the data collected during a period of one year
from the same vehicle driven by different dri-
vers, and the data collected from different vehi-
cles tested by a few drivers on a limited number
of routes.

Combining the two sets of data in a proper
statistical way will allow to merge the wide co-
verage of testing conditions of the first set with
the wide coverage of vehicle technologies of the
second set ¢
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Entry: L1-56

category: Road

Researcher: Robbin Blokpoel

Company: Dynniq

RAS8

Connected and Automated Transport

Keywords: Automated driving ¢ Cooperative systems ¢ Traffic management

Cooperative systems for future automated
road transport and traffic management

Automated road transport in urban areas
will be dependent on adequate connectivity
and information exchange between highly au-
tomated driving systems in vehicles and the
road infrastructure.

The research especially addresses the chal-
lenges of cooperative systems for future road
transport and traffic management in urban areas.

The EU funded Managing Automated Vehi-
cles Enhances Network project (MAVEN, EC
Grant No. 690727) presented a unique opportu-
nity to research automated driving in an urban
environment. The impact of interaction with
the environment can be much larger in an urban
environment than a motorway. The first main
result is the open simulation architecture. Since
the current availability of automated vehicles for
testing and evaluation is very low, a simulation
model is required to conduct research on the to-

pic. The core architecture element in an urban
environment is the traffic light controller, which
uses identical software in simulation as in the
real world. For automated vehicles, modelling is
more complex, as sensors do not work.
Therefore, a special model was needed. To
ensure maximum impact to the research commu-
nity, this model was released with the open sour-
ce micro-simulation package SUMO. The second
result answers the question what benefit auto-
mated vehicles can bring for traffic efficiency.
The developed signal negotiation algorithm
uses route and sensor information to impro-
ve the traffic control for all traffic participants.
Sending back detailed speed and lane advice
reduces the need for stopping and reaccelera-
tion, reducing pollutant emissions. Lastly, the

project ensures maximum impact by organizing
interactive stakeholder workshops ¢
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Entry: L1-64

category:

Researcher: Silvia Bodoardo

Company: Politecnico di Torino

Environment and Energy Efficiency

Keywords: Tragacanth gum « Binder; ¢ Lithium ion battery « Water-soluble « Ecofriendly ¢

Tragacanth gum as new binder
for Lithium-ion battery

The production of greener, sustainable and
cheaper batteries is strategic for the develop-
ment of Lithium-ion battery technology. Cur-
rent preparation of active material slurries for
electrodes of Lithium-ion batteries employs
Polyvinylidene Fluoride (PVdF).

Unfortunately, there are some disadvanta-
ges related to the use of PVdF. First, the bin-
der requires the use of toxic and environmen-
tally unfriendly solvents in the processing, such
as N-methyl-pyrrolidone (NMP). Second, PVdF
is costly and there are difficulties related to its
recovery at the end of the battery life. In this
study we use Tragacanth gum as a binder, which
has never been taken into consideration for the-
se applications before. Tragacanth gum is com-
pletely natural and it is one of the three most
important exudate gums (with Arabic gum and
Karaya gum).
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This activity is carried out within the H2020
project eCAIMAN (EC grant No. 653331). The
interest of the industry in this field is very clear
as there will be a decrease in the total cost of
the cell and a very lower environmental impact.

We found that this water-soluble binder, be-
sides having good electrochemical performan-
ces (330 350 mAhg-1 at C/10), showed a high
adhesion to the current collector and a good
electrochemical stability under the experimen-
tal conditions employed, which make this Traga-
canth gum interesting for the next generation of
Lithium-ion batteries. eCAIMAN is addressing

sustainability in the choice of non-critical raw
materials and the use of aqueous binders
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SafetyCube - the European road safety
decision support system

SafetyCube is a European co-funded rese-
arch project which addresses generating new
knowledge about accident risk factors and the
effectiveness of measures relevant to Europe
and integrating it into a European

Road Safety Decision Support System (DSS).
The DSS is the only system worldwide that inclu-
des, in addition to measures, quantitative infor-
mation on risk factors as well. It is also the only
system worldwide which exhaustively covers
behaviour, infrastructure, vehicle and post-crash
care topics.

The DSS was designed and developed in clo-
se consultation with numerous road safety sta-
keholders who provided feedback on user needs
and desired functionalities.

It is populated with more than 1200 studies
(more than 7000 effects) on risk factors and
safety measures, electronically coded and sto-
red in a sophisticated back-end database. The

L L ——

studies were selected and analysed by means of
a dedicated common methodology. Meta-analy-
ses or other pertinent techniques were applied
to produce comprehensive synopses for all to-
pics. The DSS also provides cost-benefit evalua-
tions and all the related analytic background.

A user friendly interface provides a power-
ful and flexible search engine which allows the
user to access the individual studies and a series
of synopses evaluating each considered topic.
The system includes five entry points to meet the
needs of different DSS users: keyword search,
risk factors search, measures search, road user
groups search, and accident scenarios search.

The development of the DSS presents a great
opportunity to support decision making at local,
regional, national and international level. The DSS
is a powerful tool intended to become a major
source of information for industry, policy-makers
and the wider road safety community
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Costs of road
crashes in Europe

There are large differences in official esti-
mates of road crash costs in European coun-
tries. Total costs range from 0.4% to 4.1% of
GDP and cost per fatality from €0.7 million to
€3.0 million (2015, adjusted for PPP).

Cost per serious injury range from 2.5% to
34.0% of the costs per fatality, and the costs per
slight injury from 0.03% to 4.2% of the costs per
fatality. The differences are largely explained by
differences in methodologies. The fact that un-
der reporting is not taken into account in cost
estimates in most countries implies a serious un-
derestimation of total costs in these countries.

The methodological differences in cost esti-
mates are a serious obstacle when decisions
on countermeasures have to be decided at a
supranational level or when international com-
parisons and benchmarking are needed. For
these purposes more harmonization of methods
is needed. This research presents a method to
develop harmonized cost estimates, resulting in
a standardized values for each cost component
and for each severity level.

&

These standardized values were used to add
cost components that are missing in a country or
to replace values that are not based on interna-
tionally recommended methods.

In addition, corrections for under reporting of
crashes and casualties were made.

This results in total costs of road crashes in
the 32 European countries included in our analy-
sis of at least €500 billion, or 3% of GDP. Further
refinements of the method could concentrate on
taking into account national characteristics such
as geographical situation, economic performan-
ce and motorization rate.

We recommend using the standardized va-
lues if national costs estimates based on solid
methodologies are not available.

Future national road crash costs studies
could concentrate on applying international
recommended methods, in particular WTP

methods, on including all relevant cost compo-
nents and on taking into account under repor-
ting and PDO crashes ¢
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A cross-case assessment
of city logistics measures

The assessment of smart logistics measures
performance is a rather complex process that
takes into consideration parameters such as
stakeholders’ opinions, cities’ characteristics
and objectives and is performed under specific
evaluation components (impact areas, criteria
and indicators). This study aims to introduce a
holistic sustainability based framework for the
assessment of logistics measures by conside-
ring four sustainability disciplines (economy,
environment, mobility and society) and three
enablers (policy and measure maturity, user ac-
ceptance and uptake).

LT ety

Based on this framework, an integrated pla-
tform - Evalog - is developed.

The platform is demonstrated through
the assessment of city logistics meassures
that have been implemented in seven Euro-
pean city cases. The assessment considers
“before” and “after” measure implementation
cases, for the lifecycle stage of operation by
using indices to aggregate assessment resul-
ts. Evalog was found to enable comparison
of different urban logistics measures while
ensuring data transparency and stakeholder
communication e
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The Geo Engineering Section at TU
Delft are responsible for a number of
key tasks in the project, these include:

e The development of a cyclic loa-
ding model for soil-structure interaction
analysis of bridge foundations

e The instrumentation and analy-
sis of submerged tube tunnels in the
Netherlands.

e Development of system reliability
approaches for the probabilistic analysis
of earthworks on transport networks.

* Development of data analytics
techniques for the analysis of rain fall
induced slope failures and tunnel move-
ments using data from an instrumented
rock tunnel in Croatia.
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SHORTLISTED ENTRY

Train-to-ground communications
of a train control and monitoring systems:
a simulation platform modelling

Under the SAFE4RAIL project (EC grant
No. 730830), a simulation platform based on
a discrete-events network simulator RIVERBED
(former OPNET) is being developed.

This platform models the Train-to-Ground
link in the framework of a system-level simula-
tion of Train Control Management System. The
modelled Train-to-Ground link is based on exi-
sting wireless technologies, e.g. Wi-Fi and LTE.
Different Train-to-Ground scenarios are defined
in order to evaluate the performances of the Mo-
bile Communication Gateway (managing train
communications) and Quality of Services offe-
red to Train Control Management System appli-
cations in the context of various environments
(regular train lines, train stations, shunting zo-
nes, etc.) while varying the number of commu-
nicating trains, train’s speed, radio channel cha-
racteristics (delay spread, channel attenuation,

etc.). This simulation platform aims to be also
used to test actual Train Control Management
System equipment’s, i.e. Mobile Communication
Gateway and Ground Communication Gateway,
connected to it through Hardware-In-the-Loop
facilities of the chosen discrete-events network
simulator.

The research is an important contribution
to zero on site testing approach. Train manu-
facturers and suppliers will be able to perform
an early validation of Train Control Management
System functionality using SIL and HIL testing
based on the SAFE4RAIL integrated architectu-
re including the simulation of the wireless inter-
faces to ground systems as presented in the pa-
per accepted for TRA 2018 Conference.

The research is supported by EU funds in the
framework of the Safe4rail project with the Shi-
ft2rail IP1 program e




SHORTLISTED ENTRY

Reducing noise pollution of urban areas:
new advances for railway vehicles

In the framework of the Shift2Rail initiative,
Alstom has worked on the development of ad-
vanced prediction methodologies for the noise
emissions of traction chain elements of rolling
stock vehicles.

The two main noise generation mechanisms
treated here are aeroacoustic noise due to co-
oling fans and noise of electromagnetic origin;
the main source of interest is the traction mo-
tor but other sources can be treated with the
methodologies here developed. This research
presents the current status of these investiga-
tions, the expected noise reduction benefices
and the impact this could have at train level.
The research is foreseen to have an important
impact by:

1. Pushing for modifications of PWM stra-
tegies on existing urban vehicles. By
modifying the traction strategy (softwa-
re), it is possible to considerably redu-
ce noise emissions. This could be a low
cost quick gain.

2. Supporting actions of environmental
noise reduction at municipal/regional/
national level by giving data of achie-
vable reductions linked to traction chain
optimization.

3.  Pushing for the inclusion of advanced
calculation techniques within product
development by giving evidence of the
excellent results that can be obtained
with affordable efforts. For example ae-
roacoustic noise prediction by CFD.

4. Supporting a better definition of R&D
roadmaps of main train manufacturers.
Focus on noise sources other than rol-
ling noise.

The research is based on studies fully funded
by the European project PINTA (EC grant No.
730668), which includes funding from the EU
plus a contribution from industrial partners.
These studies were started in 2015-2017 in the
earlier EU-funded ROLL2RAIL project (EC gran
No. 636032) «
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SUP&RITN -

SUstainable Pavement & Railways
Initial Training Network

The FP7-funded Sustainable Pavements
& Railways Initial Training Network (SUP&R
ITN, EC grant No. 607524) aimed at forming a
new generation of multi-disciplinary European
professionals capable of conceiving, planning
and executing sustainable road and railway in-
frastructures.

In order to do that a European consortium
was setup in 2013 to generating scientific results
and best practice that can be defined and dis-
seminated during the whole training period with
the researchers being the ambassadors of more
sustainable engineering technologies and practi-
ces aiming at systematically integrating sustai-
nability at an early stage in the product design.

SUP&R ITN achieved those objectives with
a structured training-through-research pro-
gramme lead by the Nottingham Transportation
Engineering Centre (NTEC) at the University
of Nottingham and carried out within six work
Packages with more than 25 partners from all

over Europe and beyond: Sustainable Pavement
WP1 and Sustainable Railways WP2 investigated
technologies that aimed at maximising recycling
of alternative materials at the design stage and
reducing energy consumption and maintenance
needs within the infrastructure’s lifecycle. Su-
stainability Assessment WP3, instead engaged
the whole consortium to define sustainability it-
self and create a freely available tool supporting
the eco-design of these technologies.

The programme was also enriched by mul-
ti-disciplinary training weeks delivered in 5
countries and complemented by dissemination
activities worldwide. The “Sustainable Tran-

sport Infrastructure Engineers” have now being
recruited mostly from public or private partners
of the project and are now bringing their know-
ledge and experience to fasten the change of
culture within this sector by spreading the mes-
sage: Design to last, maximise recycling, minimi-
se the impact *
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Monitoring and smart technology solutions for

the NeTIRail-INFRA case study lines: Axile box

acceleration and ultra-low cost smartphones

Two methodologies for estimating track
and ride quality are investigated: axle box ac-
celeration measurements and ultra-low cost
smartphones. Both methodologies are based
on accelerometers mounted either at the axle
box, or in the train vehicle.

Both required coordination with other si-
gnals such as GPS, for positioning. The infor-
mation collected from both systems contains
useful information for the infrastructure mana-
gers. With ABA, it is possible (among other ap-
plications) to rank the quality of the welds and
also of different defects. With the smartphone
technology it is possible to map over the network
the ride comfort, which is important for the users
and for the safety. The collected data can be
used for modelling, analysis, for supporting de-

cision making of maintenance, but following a
paradigm different from other traditional/old sy-
stems. From the theoretical and practical points
of view, use of railway infrastructure information
is challenging because it is multidimensional,
spatially and temporally distributed, multi-scale,
and it comes from heterogeneous data sources.

With adaptive and intelligent signal proces-
sing methods, it is possible to extract the key in-
formation needed for the decision-making pro-
cess to anticipate the impact of degradation and
determine the control measures needed to cor-
rect the problems in the infrastructure. Part of
the further research is the generation of meanin-
gful maintenance rules for the decision making
of infrastructure managers using the collected
track and quality information
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IT Systems -

Future freight locomotives in Shift2Rail
- development of full electric last mile

propulsion system

According to most studies on the topic hy-
brid propulsion systems are of high relevance
as they increase operational flexibility and re-
duce the operational costs.

Locomotives equipped with such systems
enable operators to run on partly electrified lines
without having the need to change locomotive
at the transition point. Present mainline electric
locomotives with last mile feature propulsion
system usually rely on small diesel engines with
about 200-300 kW power output.

Full electric last mile propulsion systems,
based on Li-lon batteries, with up to 500 kWh
energy and power in the range of 1 MW, will
bring the innovation to a next level. Operators
will be able to run trains on short non-electrified
lines and restricted areas, with zero exhaust gas
and low noise emissions. Furthermore, recupe-
ration of braking energy will lead to increased
system efficiency.

The research addresses the challenges of
the integration of such batteries by focusing
on system design and homologation. It also
highlights the advantages of full electric pro-
pulsion over systems relying on diesel engines
and provides simulation results of load profiles
of various trains, introducing advanced mission
management concepts and charging schemes.

The consequence is an increase in competi-
tiveness which is a target vision of the Shift2Rail
pillar “Technologies for attractive and sustai-
nable European Freight” (IP5).

Future Freight Locomotive for Europe
(FFL4E, EC grant No. 730823) is a Shift2Rail
project funded as part of Horizon 2020 »
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Nonlinear dynamic load-displacement
response of foundation piles under

progressive damage

Soil supporting foundations for infrastructural
assets such as bridges are repeatedly subjected
to dynamic loading from passing traffic.

The load-displacement characteristics are
nonlinear at even small to medium strains, howe-
ver this effect is mostly modelled using secant
stiffness models with effective linear stiffness.
This simplification enables a pseudo linear mo-
del to encapsulate the effects of a nonlinear sy-
stem with some accuracy.

Linear models have a frequency related to
the amplitude of the load used to specify the
secant stiffness.

Nonlinear models, however, have a range of
frequencies due to the changing stiffness of the
system resulting from the amplitude of the input
load. There is growing uncertainty surrounding
the response of foundation systems to dama-
ge effects. In particular scour erosion, which is

the term used to describe removal of soil from
around foundation elements by hydraulic action,
presents a significant hazard to infrastructure
and is becoming more prevalent with increa-
sed flooding risk due to climate change effects.
This research describes a numerical framework
to incorporate a basis for nonlinearities in the
load-displacement response modelling of pile
foundations.

The Newmark-Beta nonlinear integration
solver is implemented in the study. A case stu-
dy is presented of a pile foundation subjected
to a range of load types and progressive scour
damage, and the calculated response from the
various conditions is evaluated. Periodic loads
of varying amplitude are implemented. Effecti-
ve linear models are developed based on the
secant stiffness approach and compared to the
nonlinear systems
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EGNOS service evaluation in railway
environment for safety-critical operations

The use of the European Geostationary Na-
vigation Overlay Service (EGNOS) in railway en-
vironments faces difficulties such as visibility or
technical constraints as shown in past projects.

However when received, EGNOS shows its
benefits on accuracy and integrity. Several is-
sues for EGNOS have been identified:

- EGNOS visibility in constrained environ-
ment is not guaranteed. This is one of the
reasons of ground-based augmentation solu-
tions developed as a complementary system
in Sardinia.

- EGNOS integrity monitoring concept has
been developed for aeronautics and relies on
the definition of phases of flight or modes. Such
phases do not exist in railways.

- EGNOS integrity monitoring concept re-
lies on the comparison of Protection Levels with
Alert Limits. Alert Limits bounds tolerable er-
rors around the estimated position that are not
defined in railway specifications.

- Propagation conditions in a railway envi-
ronment differ from the open-sky environment
encountered by a plane. Thus EGNOS error mo-
dels have to be compared to real error model in
order to evaluate their suitability to the applica-
tion context.

As a consequence of the above discussion:
. User positioning equation needs to be

specified

. User integrity equation needs to be speci-
fied

. User local environment needs to be cha-
racterized

. Certification process need to be addressed

In order to request EGNOS performances
that are measurable, it is highly desirable that
performances required from EGNOS by ERTMS/
ETCS are defined at the output of a user receiver
presenting what is considered as the Minimum
performances needed for railway applications
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Maintenance -

Combined RAMS and LCC analysis in railway
and road transport infrastructures

Life-cycle cost analysis is an assessment te-
chnique used to evaluate costs incurred during
the life-cycle of a system to help in long term
decision making.

In railway and road transport infrastructu-
res, costs are subject to numerous uncertainties
associated to the operation and maintenance
phase. By integrating in the life-cycle cost the
stochastic nature of failure using reliability, main-
tainability, availability and safety analyses; main-
tenance costs can be more reliably estimated.

This research presents an innovative ap-
proach for a combined reliability, maintaina-
bility, availability and safety combined with li-
fe-cycle cost methodology for linear transport
infrastructures which has been developed un-
der the H2020 project INFRALERT (EC grant
No. 636496).
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The methodology has been demonstrated in
two real-use cases, in railway and road, focusing
on the analysis of maintenance costs associated
to interventions on switches and crossings and
pavement.

These two cases are part of the INFRALERT
project demonstrators. It has been shown that
reliability, maintainability, availability and safety
analysis can be used together with individual
cost figures, in life-cycle cost formulas to obtain
stochastic cost estimates and cost driver’s de-
pendencies.

This knowledge can be used in cost effective
long-term decisions. Adequate data, collected
in the right way, and quality of reporting is cru-
cial to obtain reliable results, which can set the
bases for maintenance data collection in these
types of infrastructures
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Scenarios and requirements for the operation
of longer freight trains in Europe

Increasing the length of freight trains in
operation across EU corridors is a key objecti-
ve to achieve an increase in capacity and stren-
gthen the competitiveness of rail freight tran-
sport by decreasing the cost of rail haulage
without affecting safety standards.

Research projects such as MARATHON-FP7
are aimed at developing technical solutions for
the regular operation of 1,500 m trains. The de-
finition of technical and homologation requi-
rements, together with safety standards and
protocols for radio-remote controlling is of para-
mount importance to ensure that longer freight
trains are put in operation.

The Shift2Rail project Innovative technical
solutions for improved train DYNAmMics and ope-
ration of longer FREIGHt Trains (DYNAFREIGHT,
EC grant No. 730811, in cooperation with the
Shift2Rail project FF4LE) is an ongoing project.
Functional and technical requirements of longer

trains, including the radio controlled traction
and braking, are going to be defined with the
aim to develop a radio system for long train
operation ready for certification. This research
reports the results of the safety analysis perfor-
med with full-scale tests and first indications for
functional requirements.

The results of pneumatics and multibody dy-
namics simulations performed to provide guide-
lines on reducing the risk of derailment of long
freight trains.

The analyses will deal with different train
configurations (vehicles and payloads), initial
speed and brake applications, as well as diffe-
rent track layouts.

An analysis of infrastructure requirements
has to be developed to derive common tech-
nical specification and quality requirements for
rail infrastructure to accommodate long freight
train operations. The research includes analysis
made on the Spanish rail networke
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Auxetic lightweight composite panels -

enhanced mechanical properties and vibration

damping in transportation structures

Auxetic materials and structures are cha-
racterized by possessing an overall negative
Poisson’s ratio and, thus, are able to expand/
contract in tension/compression.

This behaviour does not contradict the im-
posed thermodynamic limits on isotropic solid
bodies by the classical theory of elasticity that
defines the allowable values of Poisson’s ratio as
being confined between -1 and 0.5. In practical
terms, due to this counterintuitive deformation
behaviour, these materials are expected to pos-
sess high relative shear and fracture resistance,
elevated relative hardness and superior vibra-
tion damping.

The referred characteristics may be extre-
mely advantageous in transportation structures,
given that they may allow the design of com-
ponents with reduced mass, enhanced riding
comfort by mitigation of on-board vibrations

and the increased lifespan of mechanical com-
ponents by the mitigation of vibration induced
mechanical fatigue.

Due to the apparent lack of isotropic au-
xetics in natural states, many researchers have
devoted their efforts to the design and manu-
facture of artificial structures that mimic such
behaviour, such as chiral, rotating geometry and
reentrant models.

In this study, a novel class of Reinforced Ho-
neycomb and Auxetic Reentrant Auxetic Latti-
ces are presented, being used to show the ad-
vantages of negative Poisson’s ratio materials in
the form of lightweight composite panels. It is

shown that the presence of negative Poisson’s
ratio enhances the static, impact and dynamic
mechanical behaviour and, therefore, may be an
interesting evolution on new materials for the
transposition industry *
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Upgrading of freight railways to meet
operational and market demands

The European objective of a modal shift of
freight transports to railways will require ex-
tensive upgrading of existing railway lines sin-
ce very few dedicated freight railways are cur-
rently being built and existing lines were built
for traffic demands at the time of construction.

A transition to increased and enhanced
railway freight operations can therefore be co-
stly and complicated. To minimize negative ef-
fects, a guideline for upgrading was developed
within the Capacity4Rail project (EC grant No.
605650). The current research presents the
major findings from this guideline. In particular
it outlines different upgrading possibilities and

their implications, and details structured appro-
aches to upgrading analyses. Setting out from
the Capacity4Rail handbook, the work discusses
possibilities for upgrading of substructures, bri-
dges, tunnels, and the track structure. In these
areas, an overview of challenges and possibilities
is presented together with examples of expe-
rience from operational upgrading. A conclu-
sion is that freight line upgrading using a more
streamlined approach as outlined in the guideli-
ne is a necessity if EU objectives on modal shifts
in transportation are to be met. Further, it de-

monstrates why a political drive is necessary to
increase efforts to upgrade freight lines ¢
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Impact of Shift2Rail -

a KPI model for the entire railway system

The Joint Undertaking Shift2Rail comprises
five Innovation Programs and five Cross Cut-
ting Activities of European railway research
and development within the next years.

A technology and impact evaluation is an
essential element within the Shift2Rail Joint Un-
dertaking in order to show the effect that this
initiative will have on its key target KPIs: to dou-
ble the capacity and availability and to reduce
the costs of the railway system by 50%.

Indicator Monitoring for a new railway PA-
radigm in seamlessly integrated Cross modal
Transport chains - Phase 1 (IMPACT-1, EC grant
No. 730816) is producing a comprehensive bot-
tom-up KPI model with the aim to show the
interdependencies between the technological
or procedural developments and the high level
KPls of the railway system.

The overall objective is to prove the achieve-
ment of the objectives of Shift2Rail by determi-
ning to which extent the aims of reducing costs
and improving availability and capacity will be
reached. First these interdependencies will be
analysed as cause-and-effect chains in order to
obtain a qualitative model. Subsequently, the
qualitative relations will be replaced by mathe-
matical and logical descriptions.

This is necessary in order to apply the mo-
del to data of the different market segments
like high speed, regional, urban/suburban and
freight rail. The analysis of the interdependen-
cies as well as the application of the model is
done in close collaboration between industry,
infrastructure managers, railway operators and
scientific institutions. Thus a KPI model will be
generated which covers all aspects of the entire
railway system e
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SEAHORSE methodologies and tools are
being implemented and utilised by a number
of shipping companies on over 150 ships ran-
ging from ferries, container ships, offshore he-
avy lifting vessels, LNG, oil, chemical tankers,
bulk carriers as well as cruise ships. For Exam-
ple, CALMAC Ferries Itd, Partner in SEAHORSE
project- for the first time in the maritime sector
- have developed a departure and pre-arrival
checklist based on Airbus’s checklist principles
and format. This is currently being implemented
on ten of their large ships with significant impact
on safety performance.

An innovative software platform ‘SEAHORSE
VIRTUAL PLATFORM’, containing all the metho-
dologies and tools developed within the project
is now freely available to shipping companies
and training establishments.

SEAHORSE has created significant aware-
ness within the maritime community that safety
can be enhanced by adopting new safety appro-
aches. Another step forward for SEAHORSE is
to use the methodologies and tools developed in
the project in Maritime Schools, in order to edu-
cate cadets in safety and resilience from a young
age. This will support IMO to enhance its ‘Human
Element’ activities.

}

(bR

Professor Osman Turan, professor of
Marine Design, at Strathclyde University, has
been involved in maritime safety research for
more than 30 years. He has developed unique
approach to assess the Survivability of dama-
ged passenger ships in 90s and involved in
water on deck standards for damaged Ropax
vessels ‘Stockholm Agreement’.

He has been involved in a number of IMO
working groups for the development of new
IMO stability and survivability standards. He
was the founding partner and technical direc-
tor of safety at Sea Itd between 1999-2007,
while serving as the deputy director of Ship
Stability Research Centre.

Prof Turan’s has been involved in EU rese-
arch activities for more than 20 years in the
capacity of co-ordinator, technical co-ordina-
tor, principal investigator, dissemination ma-
nager and WP leader. Prof Turan’s main focus
has been safety and environmentally friendly
Marine Transport and his research created an
impact EU industry, shipping as well as EU
policies.  For Instance, DIVEST project for
Which Prof Turan was the technical co-ordi-
nator, supported EU with data and expert
opinion for the development of the EU Ship
Recycling regulation [SWD (2012) 471].

Outcomes of SILENV and AQUO projects
where Prof Turan was the partner have been
used to support the IMO’s guidelines (IMO
MEPC.1/Circ.833) on the reduction of un-
derwater noise from shipping, and the work
of the International Organization for Standar-
dization (ISO TC 43-3 committee) on the me-
asurement of underwater sound from ships.
Similarly, Prof Turan was involved in the hu-
man performance modelling in the presence
of noise and vibration and it was used BV’s
Green Label proposal developed within Si-
lenV project.

An the Most Recent, project SEAHORSE,
co-ordinated by prof Turan, supported EU
policy of technology transfer between diffe-
rent sector by demonstrating that technolo-
gy transfer is feasible between different tran-
sport modes to enhance safety.
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Speeding up the transition to partly (Hybrid)
or fully electric waterborne transportation
through education and skills upgrading

In response to the current development
towards electric waterborne transportation,
this research introduces the consequent gap in
maritime education.

Although the transition is only slowly pro-
gressing, the first crew members have already
started operating electric vessels, but without
any battery-specific training or certification.

The magnitude and type of information re-
quired in the transition is assessed by compa-
ring existing maritime educational standards
with battery-specific regulations and experien-
ce from the EU-Horizon2020 co-funded E-ferry
project (EC grant No. 636027).

The assessment results in recommendations
that are expected to improve the maritime edu-
cational system, while ensuring safe operation
of the new technology. In the long run, this re-
search should contribute to rethinking the exi-
sting, and in some ways outdated, international
maritime educational standards.

Moreover, a number of myths and misunder-
standings, currently delaying the transition to
electric waterborne transportation, are identi-
fied through this research.

By addressing these myths and misunder-
standings in an educational setting, particularly
in the suggested pilot courses, the transitions
are expected to speed up, as the reluctance
towards this new technology is diminished.

The EU-Horizon2020 funding in the E-ferry
project has been invaluable to this research and
the potential impact in that the E-ferry project
is pushing the technological boundaries for
electric vessels, demonstrating a high level of
technological readiness and feasibility. Further-
more, the E-ferry project constitutes a pivotal
pool of empirical data, providing a unique op-
portunity to monitor the impact of the sugge-
sted course content and justifying amendments
to existing maritime educational standards




SHORTLISTED ENTRY

Development of weather application
for enhancing sea safety

and rescue operations

Among many issues which affect the mari-
ne-related daily activities, the weather condi-
tions are considered one of the most important.

In this study, all the tools, the methods and
the basic features of a weather application whi-
ch is able to support the quality of vessel servi-
ces in the sea safety and rescue operations, is
presented. The weather application can operate
using as basic data source, continuous measu-
rements from a mobile meteorological station
on a pilot vessel. Appropriate modules, analyse
the initial information in order to monitor cur-
rent weather conditions, providing short-range
forecasts and early warnings about possible ex-
treme weather events.

This application aims to provide useful infor-
mation for safe sea transportation, information
during rescue operations and sea accidents,
improving the safety at sea, possible environ-

mental accidents and contribute to the rescue
of people at risk in the sea. In opposition to
other similar applications, the main innovative
characteristic of this application is that it uses
a scientific meteorological station of high accu-
racy on-board of a pilot vessel and uses, in an
automated way, its measurements not only to
provide information about the current weather
conditions but also uses all these measuremen-
ts to provide short term forecasts without the
need of external data from model, satellites or
other data sources.

Another innovative characteristic of this ap-
plication is that it can be installed in embedded
systems which have very small RAM and CPU
capabilities.

This study is supported by the Horizon 2020
project Lean Innovative Connected Vessels (LIN-
COLN, EC grant No. 727982) «

Waterborne
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category: Waterborne

Researcher: Lucia Ramundo

University: Politecnico di Milano

RA2

Vehicles & Vessels - Design, Development and Production

Keywords: Lean Design ¢ Internet of Things ¢« HPC simulation ¢« LCA « LCC »

LINCOLN:

Lean Innovative Connected Vessels

The European vessel industry is traditional-
ly a leader in the sector. In the last decades,
to stay competitive worldwide, it has repositio-
ned at the high-end of the market, characteri-
zed by specialized design and production with
high complexity and technological content.

This implies new challenges in complex pro-
duct creation with reduced costs, fast design
and optimal production time. This is more va-
lid for SMEs and for emerging maritime sectors,
where traditional vessels cannot comply with
their requirements.

A comprehensive approach starting from
early vessels design stages can help to over-
come these issues. The Lean Innovative Con-
nected Vessels (LINCOLN, EC grant No. 727982)
project proposes an integrated solution based
on lean design methodology, internet of things
tools, high performance computing simulation
and sustainability methods, such as life cycle
cost analysis and life cycle cost. This is valida-
ted with three specific industrial cases, related
to small and medium vessels and mainly coastal
activities. The adoption of this approach along
the maritime value chain can also foster the in-
troduction of new business models ¢
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category: Waterborne

Researcher: Alan Guegan

Institute: SIREHNA

RA2

Vehicles & Vessels - Design, Development and Production

Keywords: Compliance matrix ¢« Requirements management «Operational scenario * System

architecture * Micro-services *

Compliance matrix model based on ship
owners’ operational needs

Automation, embedded software, stringent
regulation and customer expectations have in-
creased the complexity of ship design and re-
quirements management.

The requirements management approach
described here brings two innovations with re-
spect to existing tools used in the shipbuilding
industry. First, requirements are assigned to
operational scenarios rather than physical com-
ponents to emphasize the focus on customer
needs rather than subsystem optimization.

Second, a tool based on a micro services ar-
chitecture is introduced to manage scenario-cen-
tred “communities of interest” to which system
architecture blocks and requirements subscribe
depending on their involvement in the scenario.

System architecture, operational scenarios,
customer requirements are designed and mana-
ged in separate tools and the overall consistency
of the design - reflected in the compliance ma-
trix model - is preserved within each “commu-
nity” they belong to. Collaborative ship design
where partners provide diverse contributions to
the design of a single vessel could benefit from
such an approach
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Researcher: Marianne Hagaseth

Institute: SINTEF Ocean

RAS8

Connected and Automated Transport

Keywords: Automatic Identification System (AIS) ¢ Internet of Things (IoT) ¢« VHF ¢ Satellite ¢

Internet of Things at sea: using AlIS
and VHF over satellite in remote areas

This research focuses on alternative com-
munication means for vessels in difficult con-
ditions and remote areas. Even if maritime
transport accounts for 70-80% of global trade,
only around 30% of the vessels carry ordinary
satellite communications equipment.

The Internet of Things and exchange of sen-
sor information must be supported also while
sailing in remote areas. Visibility of cargo throu-
ghout the transport chain has become more im-
portant. The novelty of this research is to use
existing Automatic Identification System (AIS)
transceivers to transmit information related to
remote monitoring and controlling.

There are two major problems of using AIS
for such applications. One is to determine when
the Automatic Identification System Low Earth
Orbit satellite is available.

Another is that AIS satellites can fail to regi-
ster data, even when in radio range of the ship,
as the ship antenna is constructed for horizon-
tal radiation. These analyses used AIS data for
a ferry in Norway with 50% satellite coverage.
Estimates show that AIS satellites can normally
detect up to 30% of transmitted AIS messages
without any changes in antenna configuration.

In the High North region, the delay was quite
long due to limited coverage. However, more sa-
tellites and full coverage in the area will reduce
the delay to a second or less ¢
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Researcher: Verena Charlotte Ehrler

Institute: DLR Institute of Transport Research

Environment and Energy Efficiency

Keywords: learn project empowers business to reduce their
carbon footprint across their global logistics supply chains
through emissions measurement, reporting and verification
(MRV) ¢ Analysis of existing standardization efforts and
testing in cooperation with industry partners « Further
development of existing standardization efforts toward ISO
norm based on EN 16258 and GLEC Framework v1.0

Standardisation of transport
chain emission calculation -
status quo and what

is needed next

In order to achieve the target of keeping
global warming below 2°C set by the United
Nations Framework Convention on Climate
Change in Paris, COP 21, Kyoto Greenhouse gas
emissions have to be reduced by around 17 GT
CO2e by 2050. This corresponds to a cut back
in emissions by ca. 40% over the next 30 years
compared to today levels.

At the moment, the UNEP (United Nations
Environment Programme) estimates that the
global reduction potential of transport towards
this reduction target is about 21 GT CO2e by
2030 (UNEP Gap Report 2016), using existing
technologies only. And with transport being one
of the fastest growing contributors to Greenhou-
se gas emissions, it is important to ensure that all
possible emission saving potentials are realized,
beyond the need for the development of impro-
ved technologies. Such a realization of emission
saving potentials and, hence, optimization of the
efficiency of transport, requires the analysis of

existing transport chains and structures and their
comparison with potential alternative solutions.
In turn, a meaningful measuring, comparison and
monitoring of transport chain efficiency requires
clear and unambiguous guidance for the calcu-
lation of energy consumption and emissions. A
common global approach based on standardiza-
tion is needed, applicable for all modes and on
regional as well as on national and international
level. Several approaches towards the develop-
ment and implementation of an international
standard for the emission calculation of tran-
sport chains have been made, by research or-
ganizations, industry, standardization bodies as
well as other stakeholder organizations, e.g. EN
16258 (EN 16258 2012), GLEC Framework (Gree-
ne, Lewis 2016), GHG protocol (WRI 2017), Smar-
tWay (EPA 2017), IMO EEOI (IMO 2017). Some
of these approaches are applicable to individual
modes only, others to all kinds of transport as
well as for intermodal transport.



GLEC APPROALCH

RAIL

With the GLEC Framework V1.0, a starting
point for international emission calculation
standardization applicable for all modes and all
elements of the transport chain, including trans-
shipment centers, is established. H2020 project
LEARN (Logistics Emissions Accounting and Re-
duction Network) builds on the FP7 project CO-
FRET (Carbon Footprint of Freight Transport)
and its resulting ISO International Workshop
Agreement 16:2015. Within the LEARN project,
the GLEC Framework is tested in cooperation
with industry partners, remaining gaps regarding
transport emissions’ MRV are identified and re-
commendations are given to the EU for further
developments.

As there is no organization that could establi-
sh a regulation for calculating transport chain
emissions across all modes on an international
level, it is important from a formal perspective,
that an international norm is developed as a next
step, e.g. an ISO Norm. Such a norm should build
on established norms, e.g. EN 16258, and be ali-
gned with established calculation tools. Next to
the fact, that the GLEC Framework meets both
conditions, it provides large industrial support
and is already implemented internationally. It
seems therefore natural, that in a next step the
GLEC Framework is formalized to the level of an
ISO norm. LEARN is working towards this goal.

Dr. Verena Ch. Ehrler was project coordinator
of COFRET, chair of the ISO IWA 16:2015 and is
work package leader of LEARN.
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category: Cross-modality

Researcher: Bettina Neuhauser

Institute: AustriaTech GmbH

RAS

People Mobility - Systems and Services

Keywords: Public transport ¢ Traveller information systems ¢ Journey planner « Open API

Linking services *

Linking multimodal traveller information
services for transnational journey planning

There is a huge cross-border travel demand
within the EU. Notwithstanding the informa-
tion demand for seamless journey planning
and accurate, timely information on public
transport, the provided traveller information is
often limited in terms of the provided modes
and in terms of its geographical coverage.

Existing mobility services are often limited to
a local or regional scale and also in terms of the
provided modes. This deficiency is tackled by
a consortium of journey planner and transport
operators in the INTERREG Danube Transnatio-
nal project “LinkingDanube”.

The project will bring travel information and
routing results of public transport and shared
mobility options together from several existing
operative services in order to enable seamless
end-user mobility services.

The project will deliver results on the feasi-
bility of the CEN/TC278 Technical Specification
on Public Transport - OpenAPI for Distributed
Journey Planning with regard to real-life imple-
mentations. Transport-on-demand services are
studied in regard to user acceptance and with
regard to travel information integration into
journey planners.

This work contributes to the EC ITS Directive
2010/40/EC on the framework for the deploy-
ment of Intelligent Transport Systems. In prio-
rity action a) of The Directive the EC specifies
the requirements for making “EU-wide travel in-
formation services accurate and available across
the border to ITS users.”

The linking of services via OpenAPI for
transnational routing is regarded as promising
solution in the respective Delegated Regula-
tion 2017/1926. Therefore the work done in the
project can be considered as an early implemen-
tation of priority action a), thereby serving as a
proof-of-concept for linking services ¢
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category: Cross-modality

Researcher: Steve Wright

University: University of Aberdeen

RATI

Human Dimension in Transport

Keywords: Multi-modal mobility ¢ Sharing mobility ¢« Carpooling ¢ Stated intention survey

Public acceptance ¢

Public acceptance of SocialCar,
a new mobility platform integrating public
transport and car-pooling services:

insights from a survey

Current mobility patterns are dominated by
individual car use, which produces impacts at
the local and global level. How can we stimulate
people to change their mobility behaviour and
opt for other means of transport?

SocialCar is a new multi-modal mobili-
ty service, developed under an EU H2020 re-
search project called SocialCar (EC grant No.
636427), which is aimed at reducing individual
car use. SocialCar facilitates a fruitful integra-
tion between public transport and car-pooling
services, by means of a smartphone application
and advanced artificial intelligence algorithms.
Such a service envisions a “Public-Private-People
Partnership” for urban transport, where public
transport companies, car-pooling companies and
citizens collaborate to the co-production of a new
mobility service, which offers multi-modal, time-ef-

in five European cities

fective and flexible on-demand mobility options.

The smartphone app allows planning, bo-
oking and (wherever possible) payment for mul-
ti-modal trips, combining rides offered by other
citizens with regular public transport.

Will availability of such a service be suffi-
cient to create new collective mobility practices?
Public attitudes to new services and combined
multi-modal travel are not always positive, due to
resistance to change over established habits, lack
of familiarity with untried services and additional
perceived risks associated with interchanging
from one mode/service to another.

Therefore, analysing the level of public accep-
tance of the SocialCar system before offering it
on the market is essential in order to identify and
overcome possible limitations affecting its lar-
ge-scale diffusion ¢
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category: Cross-modality

Researcher: Roberto Tadei

University: Polytchnic of Turin

RA6

Freight Transport and Logistics

SYNCHRO-NET: a powerful
and innovative synchro-modal

supply chain eco-NET

SYNCHRO-NET is a Horizon 2020 Europe-
an research project that aims to overcome the
stress due to increasing transportation distan-
ces, higher complexity, and vulnerability of
supply chains.

The core of the SYNCHRO-NET solution is an
integrated optimisation and simulation eco-NET
system that supports stakeholders’ decisions in
the transport of goods at strategic and opera-
tional levels. In particular, the system enables
stakeholders to identify improvement opportu-
nities by quickly analysing and calculating the
impacts and benefits of slow/smart steaming
and synchro-modality so to enhance sustainabi-
lity, quality, and reliability.

Three case studies considering pan-Europe-
an and regional trade lanes, as well as commer-
cial activities between Far East and European
ports, prove the efficiency and effectiveness of
the overall system «
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Researcher: Enrique Onieva

University: University of Deusto and DeustoTech

RA4

Smart Urban Mobility & Logistics

Keywords: RT services « Open Data Management ¢ Artificial Intelligence « Traffic Congestion
Route Planning ¢ Hybrid Networks ¢« Cooperative Positioning *

Towards the development of real time
services for an optimized multimodal
mobility supported by cooperative networks
and open data - advances in TIMON project

Enhanced real time services for an opti-
mised multimodal mobility relying on coope-
rative networks and open data (TIMON, EC
grant No. 636220) is a project that aims at
providing real-time information and services
through a cooperative open web-based pla-
tform and a mobile application to different
transport users - drivers, vulnerable road
users, and businesses.

The TIMON project develops new technolo-
gies and artificial intelligence to build an open
web-based platform for road users.

The key objective is to connect people, vehi-
cles, infrastructure and businesses into a coope-
rative virtual ecosystem.

The system will collect and store data from
cars, pedestrians, cyclists, shops and alike, pro-
cessing it to deliver real-time information on ne-
arby accidents, traffic jams and air pollution.
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By sharing and receiving data, road users
will be able to adapt their routes and choose
the most optimal way to get to the destination.
By helping them make the best decision, TIMON
aims to increase safety, sustainability, flexibili-
ty and efficiency of road transport. The project
results will have a direct impact on different
aspects related to transport and mobility of peo-
ple, TIMON will improve the safety levels of road
transport, by reducing the number of crashes by
15%-20%, the real time alerts for drivers and vul-
nerable road users will specifically contribute to
increased safety. Improving transport efficiency,
by offering efficient and cost effective solutions
for reducing congestion by 12%-20%; increase
of flexibility, by providing alternative options
to drivers in case of traffic disruptions; and in
sustainability, by cutting down greenhouse gas
and other pollutant emissions by 10% ¢
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category: Cross-modality

Researcher: loanna Fergadioti

Company: Inlecom Systems Ltd

RA6

Freight Transport and Logistics

Keywords: Supply chain collaboration ¢ Supply chain integration ¢« Multimodal transport
Collaborative logistics models * Supply chain communities ¢« Supply chain intelligence *

The SELIS approach to delivering a ‘platform
for pan-European logistics applications’

The sustainability of the logistics sector is
challenged by its energy consumption, pres-
sures on greenhouse gas emissions, globali-
sation, increased competition and consumer
behaviour changes.

In order to address these challenges, logi-
stics actors have started to implement environ-
mentally friendly collaborative strategies ad-
dressing supply chain integration, multimodal
transport, consolidation of deliveries and rever-
se logistics. The implementation of such stra-
tegies frequently asserts the need for proactive
and reactive coordination based on information
sharing between collaborating actors, to op-
timally match supply and demand for logistics
resources. However, adoption of advanced col-
laborative ICT solutions by the logistics sector
is hindered by the number of transport mana-
gement solutions, which vyields a fragmented
story, where actors have to contend with multi-
ple tools, relationships, and fragmented views of
their logistics business which are difficult, or im-

possible, to unify into one perspective. Further
challenges relate to long established practices,
multifaceted regulatory requirements and lack
of trust. Also, until now, developments have
been driven by the business interests of diffe-
rent stakeholders’ groups, including shippers,
freight forwarders, ports and terminals, different
mode carriers, and multiple alliances. This crea-
tes overlapping or incompatible technology so-
lutions, with a limited potential to contribute to
a Pan-European sustainable logistics landscape.
This research explores several factors that
influence the behaviour of transport and logi-
stics companies in Europe and proposes an in-
novative “shared intelligence” approach, tech-
nology platform and collaborative solution for
Pan-European logistics collaboration that is sen-
sitive to supply chain sustainability challenges,
yet supportive of existing tooling, systems and
augmenting established logistics practices ¢
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Socio-Economics, Innovation and Policy

Keywords: Carpooling * Shared mobility ¢ Travel assistance services ¢ Journey planning ¢ Local
transport services

Integration vs fragmentation:
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In this research we present the results of Local consultations were held in ten Euro- o

a facilitation process for consensus building pean cities where stakeholders were asked to
among local mobility stakeholders (public tran- assess four potential scenarios enabled by the 193

sport providers, taxi associations, carpooling SocialCar service model.

organizations, local authorities, etc.) aimed at The business patterns will define an invest-
identifying business modelling patterns related ment blueprint for local business development 5
to travel assistance services integrating regular in Europe facing the current fragmented en- 5
and on-demand mobility solutions. vironment in the local transport market and 4
) ) ) ) <
This process was centred on a service model including the key elements of legally sound 5,4
deployed by the SocialCar platform, providing public-private data integration, monetization E
planning and booking services for multimodal and financing o
trips, combining collective transport modes with o
community-based services (carpooling). E
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Researcher: Patrick van Egmond

Company: LuxMobility

RA9

Digital Technologies for Transport

Keywords: Commuting ¢ Gamification ¢« Luxembourg ¢ Sustainable Mobility « Behaviour Change

« Corporate Social Responsibility

Positive Drive, a gamified tracking
campaign to uncover human mobility
behaviour in an urban business district

The majority of commuting trips of employe-
es working in Luxembourg are made by car.

Cross-border workers coming from France,
Belgium or Germany work in 40% of the avai-
lable jobs in the country and heavily rely on
individual motorized modes for their home-to-
work journey. As major employers have a partial
responsibility in the home-to-work trip of their
employees, measures to mitigate the negative
externalities of these trips have to be implemen-
ted together with them.

In a specific campaign in partnership with
seven major employers of a Luxembourgish de-
veloping business district, the Cloche d’Or, are
aiming to tackle local mobility problems.

In April 2017, IMS - Inspiring More Sustai-
nability - and LuxMobility have gathered the
major employers in the Cloche d’Or area repre-
senting 7,800 workers to participate in a ga-
mified mobility campaign with the application
“Positive Drive”, an online survey and a series
of focus groups
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researcher projects

Assignmetndu

Automated driving:
regulating the trials

Innovative model based
control of internal
combustion engines

A Sequential Approach to
Time-dependent Demand
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for Large-scale Network

Chemo-mechanics
of Ageing on Bitumen
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Modular solution Energy Efficiency Optimi-
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Impact of Modal Shift
on Road Transport

Life-cycle assessment
and management Trucks check-in
of aging bridges
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A Novel Linear Electro-

magnetic Actuator Driven Real Time Adaptive
(LEAD) Camless Valve Train Signal Control

for Internal Combustion En

Lusim - Helping cities
to manage the Last Meter
Delivery
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Passenger oriented railway
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Replacement of a
diesel generator with a
containerised battery
system on-board a
containership

Pollution recognition and
adherence evaluation

on rail tracks using
multispectral imaging

Underground water based
public transport

A Seaweed Harvesting To Get More Efficiency
::':: : o:::::r Hub Vessel for the Biofuels From Unidirectional Flow
P ry Industry at Straits And Channels

Passenger transport
with fully renewable
energy sources on
unmanned vessels

Applications of Machine
Learning to CFD based
Design Optimization in
Ship Science Problems

Blade bulbous bow
optimization using open-
source software




Energy producing
containers

CITY BIKE UNIT - a new
system of arranging the
space inside public

al media in the service
of sustainable urban
mobility indicators

Behaviour change in urban
goods distribution: the
public authority as “choice
architect”

Hydrofoil High Efficient
High speed Train

Online Promotion and
Social Networking of
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Programs in Transportation

The Future
of Shared Space

Multipurpose
Public Transport

198

Other senior
researcher entries

LIFE Project: Implementing
a modelling framework

for emergency vehicles
advanced priority
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LNG Blue Corridors:

A summary of the main
activities performed during
the first four years

of the project




Smart preconditioning
concepts for EVs to
provide maximum comfort
with minimum energy
consumption

Effectiveness of rumble
strips positioned at
different lateral distance
to the edge line to avoid
run-off-road accidents

IKAAS project: “Intelligent-
Knowledge-as-a-service”

Car seat comfort asses-
sment based on objective
and subjective measure-
ments in elderly population

Effect of pavement
roughness and vehicle
dynamic loads on decrease
of fatigue life of flexible
pavements

ICT Infrastructure for Co-
operative, Connected and
Automated Transport in
Transition Areas

Visioning and practicing
electrification of public
transport in Europe:
methodology and results
from the ELIPTIC experience

Evaluation of a momentum
based impact model in
frontal car collisions for the
prospective assessment of
ADAS

Big data for low-carbon The SaveMyBike project:
transport: an overview of ITS technologies and
applications for designing

the future of road and improve sustainable

rewarding policies to
aerial transport mobility in cities

MOVEUS project:
developing innovative
solutions for pedestrians
and buses

Motion trajectories
of over-height vehicles
for warning drivers
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A spatial framework for High efficient natural gas
planning bike sharing engine concepts for long
systems haul transportation

What do data tell us?

The story of the European
logistics and road freight
transportation sector

Asset information
management for European
Roads using Linked data

Cooperative and connected
intelligent transport A new packaging solution
systems for sustainable for Li-ion battery cells
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SnO2 anode materials for
high capacity Li-ion cells

A posteriori citizens’ atti-
tudes towards autonomous
mini buses in the City of
Trikala, Greece

A Flexible Automotive
Systems Architecture for
Next Generation ADAS

Towards a Predictive Model
of Driver Acceptance and
Trust of Active Collision
Avoidance Systems

The Genetic Algorithm to
optimize the strategies for
bridge repair works

Turnaround succeeded!
Analysis of impacts of
sustainable transport
measures in five European
capital cities

An co-creation approach
to identifying vehicle-
sharing concepts for future
markets

Asset management and
social effects - CEDR-
project ISABELA

A Simulation-based
Validation and Testing
Framework for ADAS Deve-
lopment

Analytically designed -
agreed by construction
contract: asphalt pavements
in the area of conflict
between theory and reality

Implementing effective
automated traffic
enforcement in African

Diffractors: a fascinating
alternative to noise
screens?

Standardization and
regulatory framework -
future recommendations

Asset management and
social effects - CEDR-
project ISABELA

System of the preventive
diagnostics as a
component of “smart”
transport system

Determination And
Evaluation Of Structural
Remaining Substance Of
Asphalt Roads - Asphalt
Analysis

TransportBuddy:
Autonomous Navigation in
Human Accessible Spaces

The ACCRA Project.
Implementation of urban
dynamic geofencing to
reduce vehicle emissions




Accelerating the situational

awareness of emergency Car Sharing System in

events by UAV-based lower income countries -
sensoring and real-time case study in Serbia
analysis systems

Turning Road Transport
Research into Successful
Innovation - Success
Factors and Barriers

DynaHUBs: Crowdsourcing
the Physical Internet in
your neighbourhood

Methodology to obtain
long term needs of
different actors in the
railway sector

Smart-Rail - Smart Supply
Chain Oriented Rail Freight
Services

Proposition of a

formal model for crisis
management in the
context of high-speed train
networks in border areas

Digital mobilities to
regenerate transport? Need
for innovative engineering
design

Investigating track
stiffness quality based
on rail foot bending
strain utilizing structure
optimization methods

Monitoring of railway
structure with bituminous
underlayment

Ex-Ante Assessment of
Railway Innovations: A
Methodology to Incorporate
Ethical Considerations in
Transport Decision

Fiber-Optic Sensing (FOS)
as a modern basis for Life
Cycle Management of
infrastructure

Open Policy Labs on
Connected and Automated
Driving are coming to
European towns

PERMOSYS- PERsonal
MObility ecoSYStem

FRSRAIL: Development of
Functional Requirements
for Sustainable and
Attractive European Rail
Freight
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An Open Data Taxonomy
for Support Rail Asset
Management

Analytical Approach to
Determining Factors that
Influence Wheelchair
Occupant Kinematics during
a Railway Vehicle Crash

A Gap Analysis of Factors
that Inference the Cost

of a Train - Lessons from
Aerospace, Automotive
and Marine Industries
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Development of a SOFC
CCHP system towards flexible
production of electricity,
heat and cooling power for
transport applications

Management of
autonomous straddle
carrier fleet

The Role of Bangladeshi Assessing the True
Seaports in Connecting 21st Performance of Ships
Century Maritime Silk Road - - - -
and Silk Road Economic Belt Fitted with “’_“'d Assist
to Implement OBOR (One Belt Technologies: Flettner

One Road) Initiative of China Rotor Case Study

Promoting Eco-Friendly

Transport in Higher :;'.“"'.ac:. of Ehe Mes:dalr_epd
Logistics Education: '9'.“ _|zat|on on Maritime
Assessment of a Case ::3';:::;!:””""“'““
Study Approach

Multi-resolution
simulations of material

Providing Intermodal

processes for e-mobility Route Alternatives
applications

LEAD AUTHOR/EXPERT LEAD AUTHOR/EXPERT
Horr, Amir Prandtstetter, Matthias

AIT Austrian Institute

Austrian Institute of Technology of Technology GmbH

Modal substitution in
urban transport: a stated
preference approach

Urban Freight: What About
Construction Logistics?

LEAD AUTHOR/EXPERT
Fearnley, Nils

LEAD AUTHOR/EXPERT
Guerlain, Cindy

Institute of Transport Economics LIST

The Mobility as a Service
Maturity Index: Preparing
the Cities for the Mobility

Process Efficiency of
multi-modal Hinterland

Terminals
as a Service Era
LEAD AUTHOR/EXPERT LEAD AUTHOR/EXPERT
Kama, Maria Ruile, Herbert
ucL University of aoolied science

Northwestern Switzerland

Designing vessels for
energy efficiency

Achieving operational
safety in Li ion shipboard
battery systems

Logistics information
exchange platforms:
insights of the AEOLIX
project

LEAD AUTHOR/EXPERT
Stamos, Iraklis

IRU Projects

Measuring success of
ITS services and their
implementation

LEAD AUTHOR/EXPERT
Garcia-Perez, Alexeis

Coventry University

Research outlook: A study
about inland ports in the
Physical Internet

LEAD AUTHOR/EXPERT
Stein, Sandra

TU Wien



MASALI: overcoming
mobility barriers by
providing the technology
for a digital concierge in
everyone’s pocket

LEAD AUTHOR/EXPERT
Vieira da Silva, Jorge

M2C - MASAI Mobility Community aisb/

Paradigm-shift in the
Roles of public funding
implementation of
innovative and sustainable
transport services

LEAD AUTHOR/EXPERT
Karjalainen, Piia

ERTICO

Terminal Planning: The
Selection of Relevant KPIs
to Evaluate Operations

LEAD AUTHOR/EXPERT
Hinkka, Ville

VTT Technical Research Centre of Fin-
land

Business insights of
innovative logistics
services - discussing
models, strategy and
markets

LEAD AUTHOR/EXPERT
Stamos, Iraklis

IRU Projects

Theoretical Framework on
Identification of Supply
Chain Costs through Multi-
modal Transportation
Systems: An Empirical
Research

LEAD AUTHOR/EXPERT
Liravi, Pouria

University of Northampton

The role of EU-funded
projects to improve the
carbon efficiency of
mobility plans

LEAD AUTHOR/EXPERT
Nocera, Silvio

IUAV University of Venice
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