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FOREWORD

The main theme of Transport Research Arena 2020 was “Rethinking transport -
towards clean and inclusive mobility"”. The 2020 conference focused on climate
change mitigation and adaptation as well as the development of user-oriented,
accessible and sustainable transport and mobility solutions. Based on this, more
specific key themes of TRA2020 were also formed.

Transport Research Arena is, as its name suggests, more than a conference. It is a
strategic discussion forum for the European transport sector and the relatedresearch,
industry and decision-makers. Once every two years, nearly 2,500 researchers and
representatives of the public and private sectors meet to exchange experiences and
expertise, explore new trends in the industry and consider is the appropriate allocation
of the European research and development funding in the coming years. The hosts
and main organisers of TRA2020 are the Finnish Transport and Communications
Agency Traficom, the Ministry of Transport and Communications, the Finnish Transport
Infrastructure Agency, Business Finland, VTT Technical Research Centre of Finland and
the European Commission as co-organiser.

TRA2020 was held in exceptional circumstances. The physical conference was to take
place in Helsinki on 27-30 April 2020, but the COVID-19 pandemic prevented the
organisation of a physical conference event. Therefore, it was considered important to
give the conference papers an appropriate forum in a written publication. The
TRA2020 Book of Abstracts contains the abstracts of and links to the conference
papers approved for presentation (orally or by poster) in the conference. The
publication has been approved by all authors.

Many actors and stakeholders contributed to the high-quality scientific content of
TRA2020. First of all, we would like to thank the authors of the conference papers.
Conference papers were sought for the 12 key themes of the conference, and a large
number of quality paper proposals were received. We would also like to thank the
volunteer and professional evaluators who invested their time and expertise in the
peer review of the conference papers. This was essential in terms of producing high-
quality content for TRA2020.

In addition, we would like to thank the members of the TRA2020 Management
Committee and Programme Committee for the preparation of the conference
programme and for their constructive cooperation. Also, our sincere thanks go to all
other active participants, the wide range of stakeholders and colleagues who enabled
the set-up of a high-quality programme through their activities. The joint preparation
process provided an interesting perspective to the core of European transport research
and innovation.

Helsinki, 28 May 2020

Alina Koskela, TRA2020 Management Committee Chair, Finnish Transport and
Communications Agency Traficom

Pekka Rajala, TRA2020 Management Committee Vice-Chair, Finnish Transport
Infrastructure Agency

Pekka Leviakangas, TRA2020 Programme Committee Chair, University of Oulu (VTT
until 1/2020)

Mikko Rasanen, TRA2020 Programme Committee Vice-Chair, Finnish Transport and
Communications Agency Traficom

Ari-Pekka Manninen, TRA2020 Programme Committee Vice-Chair, Finnish Transport
Infrastructure Agency

Claudio Roncoli, TRA2020 Programme Committee Vice-Chair, Aalto University
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ESIPUHE

Transport Research Arena 2020 paaaiheena oli "Rethinking transport - towards
clean and inclusive mobility". Vuoden 2020 konferenssissa painottui
ilmastomuutoksen hillinta ja siihen sopeutuminen seka kayttajalahtoisten,
saavutettavien ja kestavien liikenne- ja liikkumisratkaisujen kehittaminen. Taman
pohjalta muotoutuivat myoés tarkemmat TRA2020-avainteemat.

Transport Research Arena on nimensa mukaisesti enemman kuin konferenssi. Se on
strateginen keskustelufoorumi eurooppalaiselle liikennealalle, sen tutkimukselle,
teollisuudelle ja paattajille. Kerran kahdessa vuodessa lahes 2500 tutkijaa seka
julkisen ja yksityisen sektorin edustajaa kokoontuvat vaihtamaan kokemuksia ja
osaamista, tunnustelemaan alan uusia tuulia ja pohtimaan, mihin eurooppalaista
tutkimus- ja kehitysrahoitusta on tarkoituksenmukaista suunnata tulevina vuosina.
TRA2020-iséntina ja -paajarjestajina toimivat Liikenne- ja viestintavirasto Traficom,
liikenne- ja viestintaministerio, Vaylavirasto, Business Finland, Teknologian
tutkimuskeskus VTT seka kanssajarjestdjana Euroopan komissio.

Vuoden 2020 TRA oli poikkeuksellinen. TRA2020 oli maara toteuttaa Helsingissa 27.-
30.4.2020, mutta COVID-19 -pandemian vuoksi fyysista konferenssitapahtumaa ei
voitu jarjestda. Taman vuoksi oli tarkeaa suoda konferenssipapereille arvoisensa
foorumi kirjallisen julkaisun muodossa. TRA2020 Book of Abstracts sisaltaa abstraktit
ja linkit kaikkiin konferenssipaperehin, jotka oli hyvaksytty esitettaviksi konferenssissa
(suullisesti tai posterilla). Kirjoittajat ovat antaneet luvan julkaisuun.

TRA2020-konferenssin laadukas tieteellinen sisalté syntyi monien toimijoiden ja
sidosryhmien yhteisty6na. Ensinnakin osoitamme kiitoksemme konferenssipapereiden
laatijoille. Konferenssipapereita haettiin 12 konferenssin avainteemaan, joihin tuli
suuri maara korkeatasoisia paperiehdotuksia. Haluamme kiittda myos kaikkia
vapaaehtoisia ja ammattimaisia arvioitsijoita, jotka panostivat aikaansa ja
osaamistaan konferenssipaperien vertaisarviointiin. Téma oli laadukkaan TRA2020 -
sisallén tuottamisessa erittdain keskeista.

Lisaksi kiitamme TRA2020 -johtoryhman ja ohjelmakomitean jasenia
konferenssiohjelman valmisteluista ja rakentavasta yhteistydsta. Vilpittdmat
kiitoksemmme myo6s kaikille muille aktiivisille toimijoille, laajalle joukolle
sidosryhmatoimijoita ja kollegoita, jotka mahdollistivat toiminnallaan korkeatasoisen
ohjelman. Yhteinen valmisteluprosessi tarjosi mielenkiintoisen nakdalan
eurooppalaisen liikennetutkimuksen ja innovaatioiden ytimeen.

Helsingissa 28.5.2020

Alina Koskela, TRA2020 Management Committee -puheenjohtaja, Liikenne- ja
viestintavirasto Traficom

Pekka Rajala, TRA2020 Management Committee -varapuheenjohtaja, Vayla
Pekka Levidkangas, TRA2020 Programme Committee -puheenjohtaja, Oulun
yliopisto (VTT 1/2020 asti)

Mikko Rasdanen, TRA2020 Programme Committee -varapuheenjohtaja, Liikenne- ja
viestintavirasto Traficom

Ari-Pekka Manninen, TRA2020 Programme Committee -varapuheenjohtaja, Vayla
Claudio Roncoli, TRA2020 Programme Committee -varapuheenjohtaja, Aalto-
yliopisto
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FORORD

Huvudtemat fér Transport Research Arena 2020 var "Rethinking transport -
towards clean and inclusive mobility". Konferensen 2020 fokuserade pa att stdvja
klimatférandringen och anpassa sig till den samt att utveckla anvandarorienterade,
tillgangliga och hallbara trafik- och transportlésningar. Utifran detta bildades ocksa
mer specifika teman fér TRA2020.

Transport Research Arena ar, som namnet sager, mer én en konferens. Det ar ett
strategiskt diskussionsforum for den europeiska transportsektorn, dess forskning,
industri och beslutsfattare. En géng vartannat &r samlas nastan 2 500 forskare och
representanter for den offentliga och privata sektorn fér att utbyta erfarenheter och
kompetens, kdnna pa branschens nya vindar och fundera pa vart det &r
andamalsenligt att rikta den europeiska forsknings- och utvecklingsfinansieringen
under de kommande &ren. Vardar och huvudarrangdrer fér TRA2020 ar Transport- och
kommunikationsverket Traficom, kommunikationsministeriet, Trafikledsverket,
Business Finland, Teknologiska forskningscentralen VIT och medarrangér ar
Europeiska kommissionen.

Ar 2020 var TRA exceptionellt. Den fysiska konferensen var inplanerad den 27-30
april 2020 i Helsingfors men det fysiska konferensevenemanget kunde inte
genomfdras pa grund av pandemin COVID-19. Darfor ar det viktigt att de
konferenspapper som godkéndes fér TRA2020 far ett vardigt forum i en skriftligt
publikation. TRA2020 Book of Abstracts innehaller abstrakten och lankar till de
konferenspapper som godkants for presentation (muntligt eller med poster) i
konferensen som skribenten har gett publiceringstillstdnd for.

Det hégklassiga vetenskapliga innehallet av TRA2020 tillkom genom samarbete mellan
manga aktérer och intressegrupper. For det forsta vill vi uttrycka vart tack till dem
som utarbetat konferenspappren. Vi sokte konferenspapper for tolv av konferensens
nyckelteman och vi fick ett stort antal bra pappersforslag.

Vi vill ocksd tacka alla frivilliga och professionella bedémare som gav sin tid och sitt
kunnande fér den kollegiala granskningen av konferenspapper. Detta var mycket
viktigt for att skapa ett hogklassigt TRA2020 -innehall.

Vi tackar ocksd@ medlemmarna i ledningsgruppen fér TRA2020 och programkommittén
for forberedelserna och det konstruktiva samarbetet kring konferensprogrammet. Vi
vill &ven rikta vart uppriktiga tack till alla andra aktiva aktérer, de manga
intressentgruppsaktérerna och kollegerna som genom sin verksamhet méjliggjorde ett
hogklassigt program. Den gemensamma beredningsprocessen erbjod ett intressant
perspektiv pd kdrnan i den europeiska trafikforskningen och innovationerna.

Helsingfors den 28 maj 2020

Alina Koskela, ordférande for TRA2020 Management Committee, Transport- och
kommunikationsverket Traficom

Pekka Rajala, viceordférande for TRA2020 Management Committee, Trafikledsverket
Pekka Levidkangas, ordférande for TRA2020 Programme Committee, Uledborgs
universitet (VTT fram till 1/2020)

Mikko Rasadnen, viceordforande for TRA2020 Programme Committee, Transport- och
kommunikationsverket Traficom

Ari-Pekka Manninen, viceordférande for TRA2020 Programme Committee,
Trafikledsverket

Claudio Roncoli, viceordférande for TRA2020 Programme Committee, Aalto-
universitetet
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1.1

Scientific and technical session 1: The institutional and user
responses to climate challenge

105 Determination of navigation conditions by inland waterway
vessels: outcomes of the H2020 EU project PROMINENT

Schweighofer Juha?*, Orlovius Andreas®, Abma Dick¢, Blagoci Sergiu¢

a via donau - Osterreichische WasserstraBen-Gesellschaft mbH, Donau-City-StraBe 1,Vienna 1220,
Austria
b Bundesanstalt fiir Wasserbau, KuBmaulstraBe 17, Karlsruhe 76187, Germany
¢ TNO, Van Mourik Broekmanweg 6, Delft 2628 XE, The Netherlands
d C.N.F.R. NAVROM S.A., Portului Str. No. 34, Galati 800025, Romania
* juha.schweighofer@viadonau.org

Abstract

The determination of proper knowledge on navigation conditions comprising water
depths and flow velocities allows for detection of unfavourable locations and
improved maintenance of the waterway, serving the efficient navigation of vessels
sailing in the respective areas, as well as the establishment of more reliable
transport services. In addition, safety margins with respect to the loading of a
vessel can be reduced, allowing for more cargo to be transported. Finally, the
knowledge on navigation conditions is also one precondition for energy-efficient
ship operation and development of ship performance tools e.g. relating to voyage
planning. In the Horizon 2020 EU project PROMINENT, two different systems were
developed for the determination of navigation conditions by shipborne
measurements performed on board commercial vessels. The first one was applied
in three vessels sailing on the Rhine, the second one was applied in ten different
pushed convoys sailing on the Middle and Lower Danube.

Keywords: shipborne measurement, water depth, flow velocity, Rhine, Danube,
cargo vessel, passenger vessel

Full paper:

https://www.researchgate.net/publication/339882548 Determination of navigati
on_conditions by inland waterway vessels outcomes of the H2020 EU project
PROMINENT

405 Towards a European Standard of Sustainable Urban Mobility
Indicators - Lessons learned from the SUMI project

Ralf Brand?*, Stephanie KeBler®

a Rupprecht Consult Forschung und Beratung GmbH, Clever Str. 13-15, 50668 Kéln, Germany
b Freelance consultant and researcher, EmilienstraBe 74, 20259 Hamburg, Germany
* r.brand@rupprecht-consult.eu

Abstract

Indicators play a vital role in a city’s efforts to develop a more sustainable mobility
system. To support cities in this important activity, the European Commission (DG
MOVE) funded the SUMI project to review and “Europeanised” the existing indicator
set SMP2.0 of the World Business Council for Sustainable Development. The SUMI
consortium worked with nearly 50 urban areas in almost all EU Member States to
apply this resulting indicator set and thus to test, validate and improve it. The
overall goal is a methodologically rigorous, yet practical tool with concrete benefits
for cities and with the potential to become the European standard of sustainable
urban mobility indicators. The added EU benefit will be a feature for cross-city


https://www.researchgate.net/publication/339882548_Determination_of_navigation_conditions_by_inland_waterway_vessels_outcomes_of_the_H2020_EU_project_PROMINENT
https://www.researchgate.net/publication/339882548_Determination_of_navigation_conditions_by_inland_waterway_vessels_outcomes_of_the_H2020_EU_project_PROMINENT
https://www.researchgate.net/publication/339882548_Determination_of_navigation_conditions_by_inland_waterway_vessels_outcomes_of_the_H2020_EU_project_PROMINENT
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comparison and benchmarking. This paper presents the lessons learned from the
SUMI project in terms of complementarity with SUMP, likely long-term commitment
of cities, data availability, benchmarking possibilities and methodological rigour and
practicality.

Keywords: Sustainability; Cities; Europe; Mobility; Indicators; Benchmarking

467 Mobility styles and car sharing use in Europe: Attitudes,
behaviours, motives and sustainability

Erika Martins Silva Ramos@*, Cecilia Jakobsson Bergstad?, Andrea Chicco®, Marco
Diana®

a University of Gothenburg, Department of Psychology, Box 500, SE-405 30 G6teborg, Sweden
b Politecnico di Torino, Department of Environment, Land and Infrastructure Engineering, Corso Duca
degli Abruzzi 24, 10129 Turin, Italy
* erika.ramos@psy.gu.se
Abstract

What are the profiles of both users and non-users of car sharing in European cities
regarding their travel patterns and psychological aspects? Two subsamples (1519
users and 3695 non-users of car sharing) participated in a survey, translated into
seven languages, with thirty-six questions regarding attitudes towards car sharing,
the environment, political orientation, personal norms, frequency of use of different
transport modes and transport mode choice for different travel purposes. Through
a hierarchical cluster analysis, five distinct mobility styles were identified, with no
a priori restriction of the number of clusters. The mobility styles were further
characterised by sociodemographic variables and by the motives for making use of
car sharing. This paper discusses the implications of research based decision-
making and urban planning in a way that guarantees long-term human and
environmental security.

Keywords: Car sharing; Transport behaviour; Motives; Attitudes

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

569 Paving Climate Friendly Pavement with Low Rolling Resistance:
Perspectives of Extensive Measurements Results

Christian Axelsen®*, Matteo Pettinari®

a The Danish Road Diretorate, Guldalderen 12, DK-2640 Hedehusene, Denmark
* cax@vd.dk
Abstract

The Danish Road Directorate has, in collaboration with universities and the Danish
pavement industry, been involved in several R&D projects on developing a
pavement with a low rolling resistance alongside a high durability, equal to or more
than pavement types conventionally chosen for major Danish roads, predominately
an SMA11. This pavement is termed the climate friendly pavement. In a political
landscape where initiatives of climate change mitigation are increasingly requested,
the development and subsequent implementation of the climate friendly pavement
has gained great interest. As a result, ear-marked state resources were allocated
to the Danish Road Directorate in 2017 and 2018 specifically for further research
and analyses through assigning resources for paving additional stretches as a large-
scale demonstration project. The results and subsequent analyses of all
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measurements that will lead to the comprehensive documentation of the climate
friendly pavement will be finalized in 2019 and fully presented at the TRA2020.

Keywords: Pavement, Climate, CO2, Rolling Resistance, Socioeconomic analyses

590 Contribution of Pavements to decreasing the Urban Heat Island
effect

Arsel Isel Inestroza Mercado®*, Rainer Hess?

a Durth Roos Consulting GmbH, Siegfriedstrasse 28, 53619 Rheinbreitbach, Germany
* arsel.inestroza@durth-roos.de
Abstract

The raising of temperatures nowadays has become a critical issue, especially in
urban areas due to the phenomenon of the Urban Heat Island effect (UHI). Asphalt
pavement temperatures increase due to the solar radiation, which contributes
towards this effect. The concept of cooling the pavement surface is possible by
means of a temperature controlled asphalt pavement. This concept will lead to a
reduction of the surface temperature and subsequently a decrease of the
temperatures in the surrounding urban areas during warm seasons. Thus, it will
relieve the Urban Heat Island effect. For this paper the concept of temperature
controlled asphalt pavement has been proposed. Theoretical consideration has been
made and a numerical modelling is presented.

Keywords: temperature controlled; asphalt; thermal properties; urban heat island
effect

Full paper: https://durth-
roos.de/images/download/TRA2020 0311019 Inestroza.pdf

647 Climate change adaptation by National Road Administrations
Implementation of tools developed under CEDR transnational
research programmes in Ireland, the Netherlands and Norway

Billy O’Keeffe?, Vincent O’'Malley®*, Kees van Muiswinkel®?, Gordana Petkovic®

a Transport Infrastructure Ireland, Dublin, Ireland
b Rijkswaterstaat Water Traffic and Environment, Rijswijk, the Netherlands
¢ Norwegian Public Roads Administration, Oslo, Norway
* vincent.omalley @tii.ie
Abstract

Climate change presents National Road Administrations (NRAs) with the following
significant challenges:
e To reduce greenhouse gas (GHG) emissions from their activities and that of
their supply chain
e To maintain the resilience of their national road network in the face of a
changing climate
The Conference of European Directors of Roads (CEDR) commissioned a number of
projects over the past 10 years through its transnational research programme to
support NRAs with these challenges. All of these projects have produced valuable
knowledge and tools for NRAs. The challenge now facing NRAs is to ensure that
such tools are implemented and become an integral part of the procedures for
designing, building and maintaining road infrastructure. The consensus is that there
are now enough tools and knowledge for NRAs to adapt their infrastructure to the
impacts of climate change. The next challenge facing NRAs is to implement
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adaptation procedures with constrained budgets and the uncertainty around climate
change impacts, as well as the uncertainties surrounding the economy and
developments in transport mobility.

Keywords: risk, climate change, flooding, resilience, greenhouse gas

664 On route to clean bus services

Nils-Olof Nylund®*, Petri Séderena?, Reijo Makinen®, Tero Anttila®

a VTT Technical Research Centre of Finland Ltd, P.O.Box 1000, Espoo, FI-02044 VTT, Finland
b Helsinki Region Transport, P.O.Box 100, Helsinki, FI-00077 HSL, Finland
* nils-olof.nylund@vtt.fi

Abstract

PTAs have the possibility to act as trendsetters for sustainable mobility. Helsinki
Region Transport (HSL) already has managed to cut both local and greenhouse gas
emissions of buses significantly. The goals are quite ambitious; by 2025 HSL wants
to achieve a reduction of 90 % or more for emissions of carbon dioxide and
pollutants, compared to the year 2010. Within the partnership with HSL, VTT has
tested more than 200 buses, and conducted several field tests. The technologies
and fuels covered include diesel, renewable diesel, ethanol, methane (natural gas,
biogas), hybrids and battery electric vehicles, creating a comprehensive database.
This paper discusses the progress in the performance of buses with conventional
powertrains. Furthermore, it presents the actions taken by HSL to introduce
advanced biofuels as well as electric buses in Metropolitan Helsinki. Finally, it
presents HSL's fleet strategy going towards 2030.

Keywords: bus services; greenhouse gas emissions; pollutant emissions; fuel
alternatives

Full paper:
https://cris.vtt.fi/ws/portalfiles/portal/27710314/0On_route to clean.pdf

723 Road weather model RoadSurf driven by a regional climate
model: evaluation and present-day road weather climatologies over
Finland

Erika Toivonen®*, Marjo Hippi?, Hannele Korhonen?, Ari Laaksonen?, Markku
Kangas?, Joni-Pekka Pietikainen®

a Finnish Meteorological Institute, Erik Palménin aukio 1, 00560 Helsinki, Finland
b Climate Service Center Germany (GERICS), Fischertwiete 1, 20095 Hamburg, Germany
* erika.toivonen@fmi.fi

Abstract

Anthropogenic climate change affects road weather conditions in the northern high
latitudes. The expected warmer and wetter future climate implies new challenges
for the road transportation sector. Therefore, it is essential to estimate the impacts
of climate change on road weather in the Nordic countries. For this purpose, we
have set up a road weather model RoadSurf that utilizes meteorological data from
a high-resolution regional climate model HARMONIE-Climate. As a first step, we
investigated the skill of the road weather model to reproduce present-day road
weather conditions in Finland. Simulated road surface temperatures were compared
to observations between 2002 and 2014 at 25 road weather stations. RoadSurf
accurately captured the characteristics of observed road weather implying this
approach can be used to construct the present-day road weather climatologies as
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well as to study the impacts of climate change on road weather conditions in the
study area.

Keywords: Road weather model; Road conditions; Regional climate; Climate
change

762 High Capacity Transport vehicles increase efficiency, reduce
energy and CO2 emissions and road wear — Example of Finland

Jussi Sauna-aho*?, Olavi H. Koskinen®, Pasi Sauna-aho¢, Tapio Rivanti¢

a Vemosim Ltd, Patotie 6 A 15, Vantaa, FI01600, Finland
b Private cosultant, Purjetie 2 C 115, Helsinki, FID0960, Finland
c Vemosim Ltd, Karhuniityntie 9 D, Vantaa, FI01690, Finland
d Globnet Ltd, Pellavakaskentie 10 B, Espoo, FI02340, Finland
* jussi.sauna-aho@vemosim.com

Abstract

Legislation of road vehicle weights (mass) and dimensions was changed in Finland
in 2013 and again in 2019. The 2013 legislation change allowed the transport
enterprises to get test licenses for specified time periods for vehicles, which exceed
the limits on lengths and masses of the standard, “normal” vehicle combinations.
The test vehicles (= HCT vehicles) are mainly combinations with semi-trailers or
trailers. The 2019 legislation increased the maximum length of vehicle combinations
from 25.25 to 34.5 m but left the maximum combination for the gross mass of 76
tons unchanged. Vemosim Ltd studied the effects of the new legislation in 2016 -
2018. The conclusions are that the HCT vehicles are suitable on roads which are
built according to the extant road and bridge design standards without tight road
junctions. The HCT vehicles increase transport efficiency, reduce the number of
round trips, energy use, CO2 emissions, and road wear compared to the normal
vehicles.

Keywords: HCT (High Capacity Transport) vehicles; standard or normal vehicles;
energy efficiency; CO2 emissions; road wear impacts

828 Climate extremes impact modelling in the transport sector

Pregnolato Maria®*, Jaroszweski David®, Ford Alistair¢, Dawson Richard J].¢

a Dep. of Civil Engineering, University of Bristol, Bristol, UK
b School of Geography, Earth and Environmental Sciences, University of Birmingham, Birmingham, UK
c School of Engineering, Newcastle University, Newcastle, UK
* maria.pregnolato@bristol.ac.uk

Abstract

Cities are increasingly vulnerable to damage and disruption from adverse weather
events, due to their high concentration of people and assets. Improved engineering
and planning decisions for complex urban systems require novel analytical tools
and methodologies, particularly in terms of impact modelling for extreme events.
This paper describes how the nature of the transport system, including its
multifaceted vulnerabilities, complexity and spatially heterogeneous network
criticality, places unique demands on the impacts community. It highlights a case
study of extreme flooding impacting roads which underlines the necessity of
systems approaches to tackle the challenges brought by urban complexity. It is
demonstrated that combining flood modelling and transport networks into the
impact analysis improves engineering decision-making and enables the
prioritisation of adaptation investments in urban areas. The findings and the
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methodology are of interest to academics, planners, economists and engineers, as
well as communities affected by disruptive events.

Keywords: transport, flooding, climate change, impact, resilience

879 Global Climate Change & Maritime Logistics

Rainer Miller?*, Matthias Dreyer®?, Esther Hoffmann¢, Patrick Schopflin©, Nils
Meyer-Larsen®

a ISL Institute of Shipping Economics and Logistics, Universitétsallee 11-13, 28359 Bremen, Germany
b ISL Institute of Shipping Economics and Logistics, Barkhausenstrasse 2, 27568 Bremerhaven,
Germany
c IOW Institute for Ecological Economy Research, Potsdamer Str. 105, 10785 Berlin, Germany
* rmueller@isl.org

Abstract

The global climate change already has adverse effects on maritime intermodal door-
2-door supply chains. Extreme weather events, like heavy rainfall, inland river
floods and heatwaves already have direct effects on the maritime industry in the
Federal State of Bremen in Germany. Besides these direct effects, an event, which
happens upstream in the global supply chain, can lead to indirect consequences for
Bremen. Besides these extreme weather events, which already occur, also the long-
term effects of global climate change - such as sea-level rise, temperature rise,
changes in precipitation patterns, and the increase in the frequency and intensity
of these extreme weather events — have to be analysed for a proper supply chain
risk management. This paper gives insight into the current situation on supply chain
risks caused by global climate change. These results were retrieved from interviews
and one workshop with participants in the maritime logistics domain.

Keywords: Supply chain risk management, maritime logistics, global climate
change, extreme weather events

1078 Modelling Global Transport Pathways to meet the Paris Climate
Agreement Goals

Ozcan Deniz?*, Johannes Pagenkopf?, Bent van den Adel®

a German Aerospace Center (DLR), Pfaffenwaldring 38-40, Stuttgart 70569, Germany
b German Aerospace Center (DLR), RutherfordstraBe 2, Berlin 12489, Germany
* oezcan.deniz@dlr.de

Abstract

Energy-related carbon dioxide emissions of global transport have risen rapidly in
recent decades. But according to the Paris Climate Agreement, advanced
decarbonisation pathways have to be followed so that progressing global warming
is halted. We developed global transport transition pathways until 2050 that are in
line with limiting global warming to +1.5°C and +2.0°C against pre-industrial
temperature levels. Our modelling uses CO2 budgets for transport developed within
the One Earth Climate Model. We model final energy demands considering potential
transport performance and technological developments in a business-as-usual, a
+2°C- and a +1.5°C-scenario until 2050. The results show that the final energy
demand in the +2.0°C would need to be 66% lower in 2050 (-74% in 1.5°C-
scenario) compared to the energy demand in 2050 in the business-as-usual
scenario. This means that reaching the 2.0°C and 1.5°C pathways require drastic
reductions in global transport energy demand and a decarbonisation of energy
carriers.
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Keywords: Global transport; transport energy demand; Paris Climate Agreement;
decarbonisation pathways; scenario modelling; energy efficiency

1165 Iceland’s strides towards carbon neutrality in 2040 - The role
of ecofriendly fuels for transport

Anna Margrét Korneliusdottird*, Jon Bjérn Skulason®

a Icelandic New Energy, Grensasvegur 9, 108 Reykjavik, Iceland
b Icelandic New Energy, Grensasvegur 9, 108 Reykjavik, Iceland
* amk@newenergy.is

Abstract

Iceland has a decades long tradition of energy transition and world leading
utilization of renewable energy. The nation has joined the global community to cut
emissions, reduce its carbon footprint and set forth means by which to seize the
opportunity the impending energy transition brings. An essential factor in reducing
fossil fuel consumption, and thus also cutting related emissions, is the firm
advancement of clean mobility and implementation of accompanying infrastructure.
This paper covers main governmental actions, including incentives and
infrastructure support for alternative fuels and describes key initiatives which have
impacted the increased uptake of alternative fuels for land and marine transport in
Iceland.

Keywords: Energy transition; hydrogen; electrification; transport; policy; carbon
neutrality

1.2 Scientific and technical session 2: Zero emission mobility

200 User Centered solutions of electric car-sharing in medium and
small size urban centers

Chiara Bresciani®*, Francesca Costa?, Roberta Falsina?, Alessandro Lue?

a Poliedra - Politecnico di Milano, via Giuseppe Colombo 40, Milan, 20133, Italy
* chiara.bresciani@polimi.it
Abstract

The expansion of car sharing is visibly changing the transportation landscape in
urban areas, but today’s typical car sharing participants live in urban neighborhoods
with medium to high household densities. The objective of the EU co-funded project
I-SharE LIFE is to demonstrate innovative solutions of electric car-sharing in
medium and small urban centers. The solutions maximize the use of the e-cars
during the day by different user types, during the working time by companies and
in the free time by citizens or commuters that use the train in combination with e-
car-sharing. The paper focuses the User Research and Co-design activities of
service models with different users (commuters, Public Administration, private
companies), with the aim to create a service designed around the real needs of the
customer and to improve the user interactions (i.e. touchpoints). In particular, the
activities (re)define the integrated technology platform through the user experience
analysis.

Keywords: e-car sharing, e-mobility, user research, co-design, demonstration
project
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252 Road pavement energy harvesting: experimental validation of
an electromechanical system

Francisco Duarte?, Adelino Ferreira?*, Paulo Fael®

a CITTA, Department of Civil Engineering, University of Coimbra, Rua Luis Reis Santos, 3030-788
Coimbra, Portugal
b Department of Electromechanical Engineering, University of Beira Interior, Calgada Fonte do
Lameiro, 6200-001 Covilha, Portugal
* adelino@dec.uc.pt
Abstract

The growing need for more sustainable energy sources has led to the increase of
research in the field of energy harvesting in recent years. The potential to harvest
the kinetic energy from vehicles in the road pavement has led to a new area of
research, known as road pavement energy harvesting, in which some technologies
have been developed in recent years. A common problem of such technologies has
been the inefficiency of energy conversion, especially when tested outside
laboratories. After presenting the system modeling and computational simulations
of a new electromechanical system in a previous work, this paper deals with the
experimental validation of a road pavement energy harvesting device based on an
electromechanical system. The main goal is to quantify the energy harvesting and
conversion efficiency of the system and compare it with the existing systems and
previous simulations. Conclusions about the system’s efficiency and the energy
production are presented.

Keywords: road pavement; energy harvesting; electromechanical system;
experimental validation; cleantech; sustainability

264 i-HeCoBatt: Intelligent Heating and Cooling solution for
enhanced range EV Battery packs

Aitor Makibar?*, Alois Sonnleitner®, Xavier Faure¢, Iosu Erauskind, Laura
Larriviere®, Gerhard Engelbrechtf, Pierre Woltmann?

a CIDETEC Energy Storage, Parque Cientifico y Tecnoldgico de Gipuzkoa - P° Miramdn 196, 20014
Donostia-San Sebastian, Spain
b Miba AG, Dr. Mitterbauer-StraBe 3, 4663 Laakirchen, Austria
c CEA, 5 rue de I'Halbrane, F-44 340 Bouguenais, France
d Datik, Paseo Mikeletegi 56, 20009 Donostia-San Sebastian, Spain

e Vertech Group, 11, rue Defly, 06000 Nice

f EPI GmbH, Leopoldauer StraBe 173 - 181, 1210 Wien, Austria
g AUDI AG, D-85045 Ingolstadt, Germany

* amakibar@cidetec.es

Abstract

The envisaged European CO2 fleet emission limits for 2025-2030 require a massive
market introduction of electric-vehicles (EVs), but their high cost, slow charging,
limited range or perceived lack of added value hinder the user acceptance. In order
to contribute to solve the technical issues, the H2020 project “i-HeCoBatt” aims at
achieving a smart, cost bursting industrial battery heating and cooling system to
minimize the impact on EVs range in extreme conditions. The project will develop
an innovative heat exchanger to enhance the efficiency, as well as an advanced
instrumentation system to feed the battery management system and a cloud-based
monitoring system. Finally, the solution will be industrialised to enhance the cost
reduction and to introduce the product in OEMs value chain in a maximum period
of 2 years after the closure of the project. This paper presents i-HeCoBatt project
and the main contributions expected from it.

Keywords: e-mobility, lithium batteries, heating and cooling system, product
design, manufacturing, vehicle industry

16



Traficom Research Reports 7/2020

272 EVC1000 - Integrated corner solution for innovative electric
vehicles

Eric Armengaud?*, Torsten Nager?, Sebastian Gramstat?, Stefan Heimann?®,
Daniele Gaglione¢, Matteo Mazzoni9, Gorazd Lampic®, Joze Buh¢, Riccardo Groppof,
Claudio Romanof, Miguel Dhaens?, Sven Rzepka", Valentin Ivanov/, Aldo Sorniotti’

a AVL List GmbH, Hans List Platz 1, Graz 8020, Austria
b AUDI AG, Ingolstadt 85045, Germany

c JAC Italy Design Center S.r.l., Via Torino 21b, Pianezza 10044, Italy

d Freni Brembo Spa, via Brembo 25, Curno 24035, Italy
e Elaphe Propulsion Technologies, Teslova Ulica 30, Ljubljana 1000, Slovenia
f Ideas&Motion S.r.l., via Santa Margherita 8, Alba 12051, Italy
g Tenneco Automotive Europe BVBA, Industriezone Schurhovenveld 1037, Sint Truiden 3800, Belgium
h Fraunhofer ENAS, Technologie-Campus 3, 09127 Chemnitz, Germany
i Technical University of Ilmenau, Ehrenbergstrasse 29, IImenau 98693, Germany
J University of Surrey, Stag Hill, Guildford GU2 7XH, United Kingdom
* eric.armengaud@avl.com

Abstract

E-mobility is a major automotive trend. With falling prices and recent technological
advances, the second generation of electric vehicles (EVs) that is now in production
makes electromobility an affordable and viable option for more and more people.
To maintain this EV momentum, the latest edition of ERTRAC’s European Roadmap
for Electrification of Road Transport defines four big initiatives outlining the research
and development needs. The EVC1000 project targets the “user-friendly affordable
EV passenger car + infrastructure” initiative and focus on in-wheel drivetrain
layouts, as well as a wheel-centric integrated propulsion system and EV manager.
Contribution of this paper is the introduction of the proposed integrated corner
solution featuring in-wheel motor, distributed brake-by-wire and active
suspensions, and presentation of the results achieved at project mid-time,
especially in terms of performance and driveability.

Keywords: automotive; electric vehicle; e-mobility; in-wheel motor

310 Dead-lock in the introduction of ERS-technology for heavy
vehicles — a case of true uncertainty

Bjorn Hasselgren®*, Fredrik Widegren®

a Swedish Transport Administration, Solna Strandvég 98, 171 54 Solna, SWEDEN
b Swedisch Transport Administration, Solna Strandvég 98, 171 54 Solna, SWEDEN
* bjorn.hasselgren@trafikverket.se
Abstract

As a major contributor to reaching the goals of de-carbonization of the transport
sector, the introduction of ERS-systems for heavy vehicles is a prioritized action,
with Sweden as an example. Even if de-carbonization is asked for by policymakers,
and part of the medium to long term strategy for many transport market players,
it is very difficult to get the transition to take off. Hindrances related to current roles
on the market, regulation and the ability to find new ways to finance and foster
new business models can be observed. This resembles a ‘true uncertainty’-
situation. The result might be a dead-lock where the introduction of ERS-systems
is delayed. It is argued here that platforms and frameworks for testing new
systems, where “regimes” supporting shared risk mitigation, faster innovation, and
deployment of ERS-technology could be supported. We discuss possible ways for
establishing such platforms and crucial policy content for these.

Keywords: Electric road systems; heavy vehicles; true uncertainty; radical change

17



Traficom Research Reports 7/2020

Full paper: http://www.diva-portal.org/smash/record.jsf?dswid=-
1878&pid=diva2%3A1395060&c=29&searchType=SIMPLE&language=sv&query=
bj%C3%B6rn+hasselgren&af=%5B%5D&aq=%5B%5B%5D%5D&aq2=%5B%5B
%5D%5D&age=%5B%5D&no0fRows=50&sortOrder=author _sort asc&sortOrder
2=title sort asc&onlyFullText=false&sf=all

345 Hydrogen as a Transport Fuel: Energy efficiency, CO2 emissions
and financial implications

Molly J. Haugen?, Leonardo Paoli?, Jonathan Cullens?, David Cebon?, Adam M.
Boies?*

a Department of Engineering, University of Cambridge, Trumpington St, Cambridge CB2 1PZ, United
Kingdom
* amb233@cam.ac.uk
Abstract

Hydrogen as a transportation fuel requires an efficient energy carrier pathway
relative to other vectors, such as electric batteries. This study compares the energy
efficiency, CO2 intensity, and costs associated with fuel-cell electric vehicles
(FCEVs) and battery electric vehicles (BEVs) for current commercial technologies.
Providing electricity directly to BEVs is 1.8 - 3.9 times more efficient than
converting energy to hydrogen for a FCEV. CO2 emissions are dependent on the
energy source and the pathway's efficiency. On average a fully electric pathway has
55% lower CO2 emissions per km driven than a pathway using electrolysis for
hydrogen production. Along with increased energy efficiency and reduced CO2
contributions, there are also significantly fewer costs associated with implementing
BEVs than FCEVs.

Keywords: Hydrogen, Fuel-cell Vehicles, Electric Vehicles, Transportation

826 Comparison of main energy efficiency strategies implemented in
a communication based train control system

Sutleyman Agikbas?, Mehmet Turan Soéylemez®*

a HI-SIM Technology & Engineering, Istanbul Technical University Technopolis, Maslak, Istanbul,
Turkey
b Istanbul Technical University, Control and Automation Engineering Department Maslak, Istanbul,
Turkey
* soylemezm@itu.edu.tr

Abstract

Nowadays, most of the new metro systems deploy Communication Based Train
Control system with grade of automation level 2 or above in which signaling system
is driving the trains as per pre-defined speed profiles based on a set of performance
parameters. IEEE Std. 1474 standard specifically names train acceleration, train
coasting, and train braking that a CBTC system may have as energy optimization
algorithms. This paper examines the effects of different combinations of above
mentioned parameters on the travel time and energy saving potential against all-
out performance. A rail systems simulation software, which can simulate both train
performance and traction system at the same time taking the regenerative braking
into account, is used to test different combinations of performance parameters
against the coasting strategy, and provide a comparison between them. The tests
cover from ‘station to station’ runs with single train to complete line runs with
multiple trains.
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Keywords: load flow simulation; energy efficiency; coasting; rail system; traction
simulation; signalling

Full paper: https://web.itu.edu.tr/soylemezm/tra2020/acikbas soylemez.pdf

1058 Electrifying freight transport in Europe

Harm Weken@*, Rob KroonP, Floris JousmaP

a Fier Automotive & Mobility, Automotive Campus 30, Helmond, The Netherlands
b Fier Automotive & Mobility, Automotive Campus 30, Helmond, The Netherlands
* harmweken@fier.net
Abstract

In this paper we focus on application areas for electric freight transport in different
segments, and have included example use cases. This is followed-up by a more in-
dept description of an implementation project about realising seven battery-electric
44-ton electric trucks with (ultra-fast) charging infrastructure, on which the first
insights can be shared. Additionally, an analyses of the current availability of
electric trucks and charging infrastructure is shown, including a forecast of
suppliers, technologies and developments with regards to the future of electric
freight transport.

Keywords: BEV, Heavy Duty, Freight Transport, Truck, Fast Charge

1098 Touchpoints for e-mobility: Understanding the vehicle
purchase process to promote EV sales in Switzerland

Jana Plananska®*

a Institute for Economy and the Environment, University of St.Gallen, Rosenbergstrase 51, 9000
St.Gallen, Switzerland
* jana.plananska@unisg.ch
Abstract

Electric vehicles (EV) are critical to fulfil climate goals. Despite societal and
technological benefits, Swiss EV market share was only 1.8% in 2018. To
understand the reasons for the limited EV sales and propose measures how to
increase them, vehicle purchase process has to be analysed. For that, a mixed
method research combining narrative literature review and an online survey of 553
Swiss car drivers was conducted. The conclusions firstly deliver a novel, conceptual
framework of the vehicle purchase process. It consists of five stages both prior and
after the purchase that are underlined by differentiated decision-making strategies.
Secondly, key influences in the process have been identified. Based on these
findings, touchpoints in individual stages of the purchase process to more
effectively promote EV sales in Switzerland have been recommended, namely
fostering consultation of a plurality of information sources, car dealer EV training
programs and EV use-based incentives.

Keywords: Electric vehicles; Vehicle purchase process; Touchpoints; EV sales; Car
dealers; Policy recommendations
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1116 Developing roaming protocols for EV charging: Insights from
the field

Mart van der Kam@*, Roland Ferwerda®, Rudi Bekkers?

a Eindhoven University of Technology, School of Innovation Sciences, PO Box 513, 5600 MB
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b NKL - The Netherlands Knowledge Platform for Public Charging Infrastructure, Vondellaan 162 3521
GH Utrecht, the Netherlands
* m.j.kam@tue.nl
Abstract

As electric vehicles (EVs) become more mainstream, roaming will become an
increasingly important topic; more and more EV drivers want to connect to available
charging networks. Roaming is enabled via communication protocols, which also
allow for services such as information on availability and tariffs of charge points.
Currently, there are several roaming protocols in use within Europe. With multiple
roaming protocols gateway technologies are necessary to achieve full
interoperability of charge points, which has disadvantages such as extra costs and
limited functionality. Whether multiple protocols will be continued to used or one
protocol becomes dominant in the future does not only depend on technical
performance of the protocols, but also on attitudes of stakeholders towards them.
To investigate these attitudes, we have interviewed roaming experts across Europe.
Our results address current issues in roaming and point to trade-offs in how to
proceed in achieving full interoperability for charging infrastructure.

Keywords: Electric vehicles; charging infrastructure; roaming; protocols;
interoperability; harmonization

Full paper:
https://www.researchgate.net/publication/339900323 Developing roaming proto
cols for EV charging Insights from the field
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184 Electric mobility for building up Smart Sustainable Districts

Francesca Costa?, Giuliana Gemini?, Alessandro Lue?*, Irene Vegetti?, Clara
Callegaris®, Roberto Nocerino®, Andrea Canevazzi¢, Valentino Sevino®©

a Poliedra - Politecnico di Milano, via G. Colombo 40, 20133 Milano, Italy
b Comune di Milano, Direzione Economia Urbana e Lavoro — Smart City Unit, Via Dogana 4, 20123
Milano, Italy
c Agenzia Mobilita Ambiente Territorio, Via Tommaso Pini 1, 20134 Milano, Italy
* alessandro.lue@polimi.it
Abstract

The development of Smart Sustainable Districts can contribute to reduce the
environmental impact of cities and improve their social inclusiveness. The paper
describes the contribution of electric mobility in building-up Smart Sustainable
Districts, through the experience gained within two European funded projects,
Sharing Cities and Merezzate+. Sharing Cities (H2020) concerns an existing district,
renovating, optimizing and better organizing what is already in place (Smart
Retrofitted District approach). Electric mobility increases the connectivity of the
district with the rest of the city, providing more sustainable options to the traditional
private mobility. Merezzate+ (Climate-KIC), instead, works in creating from scratch
a new residential smart district studying and including tailored services for the
residents (Smart Greenfield District approach). The new real estate does not
provide just living and community features but is able to orient the buyers in their
personal mobility behaviors, offering added-value mobility services.
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Keywords: Electric mobility; Shared mobility; Smart Sustainable District;
Community Engagement; Behavioral Change

312 What is a fair share? The impact of different emission allowance
allocation methods in the citizens’ personal carbon trading system
for urban mobility

E. Uusitalo?*, A. Kuokkanen?, V. Uusitalo?, T. von Wright?, A. Huttunen®

a LUT University, Mukkulankatu 19, Lahti 15210, Finland
b City of Lahti, Askonkatu 5, Lahti 15100, Finland
* elisa.uusitalo@lut.fi

Abstract

Personal carbon budget and trading (PCT) is an innovative downstream policy,
which locates rights and responsibilities for the emissions at the individual level.
Herein, we present a PCT model for urban mobility in the city of Lahti, which is one
of the first pilots of its kind. The aim of this paper is to present results of the citizens’
baseline emission profiles data, collected through mobile app tracking. Secondly,
the objective is to analyze different carbon allowance allocation methods and their
impact on income levels. Results show that greenhouse gas emissions from mobility
are higher for people with higher income. Therefore, when emission allocation rights
are distributed evenly, people with lower income are more likely to benefit
financially, whereas higher income citizens must pay for surplus emissions.
Financial benefits and payments depend on the carbon cap, carbon floor price, and
whether the system is designed more incentivizing or punitive.

Keywords: personal carbon trade; urban mobility; transport; emission allowance
allocation; digitalization

434 EU transport sector decarbonisation: simulating the impacts of
electric vehicles diffusion with the ASTRA SD model

Angelo Martino®*, Francesca Fermi?, Davide Fiorello?, Marco Gatto?, Stephanie
Heitel®

a TRT Trasporti e Territorio, Via Rutilia 10/8, Milano 20141, Italy
b ISI Fraunhofer, Breslauer Strasse 48, 76139 Karlsruhe, Germany
* martino@trt. it

Abstract

Elaborating on the European economy decarbonisation targets, this paper analyse
the impact of large-scale diffusion of e-vehicles and other transport policies in the
context of a future high share of renewable energy and less carbon-intensive
transport activities. Different scenarios of future EU28 greenhouse gas emission are
explored based on simulations from REFLEX, a H2020 research project where the
System Dynamics model ASTRA is used in combination with other models in a
comprehensive Energy Modelling System. Results show that the climate impacts of
transport are largely influenced by the trend of electricity price as well as by a set
of coherent transport policies. The paper demonstrates that although the diffusion
of e-vehicles generates a consistent reduction of GHG emissions, the ambitious
transport decarbonisation target can only be achieved with the contribution of
complementary policies acting on fuel efficiency of conventional drivetrains,
demand management and deployment of low-emission alternative fuels.

Keywords: decarbonisation; greenhouse gas emissions; e-mobility; transport
policies; energy
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622 Sustainable mobility in the smart city: Will lessons from
GrowSmarter help Europe grow smarter?

Paul Fenton?*, Maria Xylia®

a City of Stockholm, Environment & Health Administration, Fleminggatan 4, Stockholm, SE-11226,
Sweden
b Sweco Energy AB, Gjérwellsgatan 22, Stockholm, SE-10026, Sweden
* paul.fenton@stockholm.se
Abstract

This paper presents lessons learnt and policy recommendations following
demonstration of 14 measures addressing sustainable urban mobility in the EU-
funded project GrowSmarter and its three “Lighthouse Cities” of Barcelona, Cologhe
and Stockholm. General conclusions are described by topic with reference to
practical examples from the project illustrating potential barriers or opportunities
to implementation. More creative use of public space is recommended, through e.g.
establishment of regulated spaces in which sustainable mobility is prioritised and a
wide range of new services can emerge and flourish. Such spaces could address
single topics - such as consolidated delivery services using sustainable last-mile
providers - or address more comprehensive travel concepts such as mobility
stations. To achieve this, cities should be empowered with new regulatory powers
and resources to ensure Europe’s sustainable urban mobility transition.

Keywords: smart cities; sustainable cities; urban mobility; transport; emissions;
governance

Full paper:
https://www.researchgate.net/publication/339618179 Sustainable mobility in t
he smart city Will lessons from GrowSmarter help Europe grow smarter

898 A proposal for a novel urban mobility policy: personal carbon
trade experiment in Lahti city

Anna Kuokkanen@*, Markus Sihvonen®, Ville Uusitalo?, Anna Huttunen¢, Tuuli
Ronkainen?

a Lappeenranta-Lahti University of Technology, Saimaankatu 14, Lahti and 15140, Finland
b Lahti School of Applied Sciences, Mukkulankatu 19, Lahti and 15210, Finland
c City of Lahti, Askonkatu 2, Lahti and 15100, Finland
* anna.kuokkanen@Iut.fi

Abstract

Climate policies targeting change of everyday practices have been weak or non-
existent. Mobility sector is a good example. Despite the development of less
polluting engines, biofuels and electric vehicles, the overall emission levels have
grown, and are expected to grow further. Personal carbon trade has been suggested
as market-based means to cap the overall climate impact and to internalize
polluter-pays-principle, thus engaging individuals to climate action and creating an
impetus for social change. Despite some interest in the late 2000s, there have been
only few practical applications and experiments. Digitalization offers entirely new
possibilities that were neither explored nor exploited before. Therefore, the aim of
the paper is to propose personal carbon trade as a way to introduce overall carbon
budget for a citizen-led urban transformation. Consequently, we present how
digitalization can enable new models of personal carbon trade and present a
practical case application from the city of Lahti.
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Keywords: personal carbon trade; citizen carbon budget; digitalization; urban
mobility; sustainability transition; policy innovation

This paper is a part of the Utilities Policy Special Issue:
https://www.sciencedirect.com/journal/utilities-policy/special-issue/10D8V459F11

900 The possible effects of automated vehicles on the modal share
of private cars and public transport

Timo Liljamo?*, Heikki Liimatainen®, Markus P6llanenc

a Tampere University, P.O. Box 600, Tampere FI-33014, Finland
b Tampere University, P.O. Box 600, Tampere FI-33014, Finland
¢ Tampere University, P.O. Box 600, Tampere FI-33014, Finland
* timo.liljamo@tuni. fi
Abstract

There have been some studies into the effects of automated vehicles (AV) on modal
shares, but their results seem to conflict. The purpose of this study is to increase
understanding about the possible impacts of AVs on future modal shares. The study
presents results from an extensive citizen survey (N=2,036), which was conducted
using stated preference method. Based on the results, it can be expected that AVs
will impact the modal split in varying ways in different areas. The modal share of
public transport is likely to increase along strong trunk routes, while elsewhere the
share of passenger cars is expected to grow. The results also suggest that AVs
could bring about significant demand for shared taxis and on-demand public
transport. Some differences were also found between different user groups in terms
of response distribution and the interest in using various modes of transport.

Keywords: automated vehicle; autonomous vehicle; survey; modal share; modal
split

975 Taxation or Subsidization? Explaining Norway’s Record Fast
Market Uptake of Electric Cars

Lasse Fridstrgm?@*

a Institute of Transport Economics (T@I), Gaustadalléen 21, 0349 Oslo, Norway
* lef@toi.no

Abstract

Electrification of the vehicle fleet is widely seen as a key element in national
governments’ endeavor to bring down greenhouse gas emissions from transport.
Policies vary considerably between countries, some resorting to subsidization,
others relying on taxation, and many national and supranational authorities — such
as the EU - emphasizing emissions regulation with or without fiscal penalties. In no
other country is the market uptake of electric vehicles as vigorous as in Norway.
The unprecedented speed at which Norwegian automobile buyers have embraced
battery electric technology has taken observers, policy makers, stakeholders and
even protagonists by surprise. We examine the government incentives in force in
Norway and discuss whether they can be generalized to other jurisdictions.

Keywords: battery electric vehicles; fiscal incentives; greenhouse gas emissions;
stock-flow model
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976 The innovative CIVITAS mobility solutions in European cities

Dirk Engels®*

a Transport&Mobility Leuven, Diesesteenweg 57, Leuven 3010, Belgium
* dirk.engels@tmleuven.be

Abstract

CIVITAS is a network of cities for cities dedicated to cleaner, better transport in
Europe and beyond. Since it was launched by the European Commission in 2002,
the CIVITAS Initiative has tested and implemented over 800 measures and urban
transport solutions as part of demonstration projects in more than 80 Living Lab
cities Europe-wide. During 2019 a new analysis will be made based on a survey of
these cities in the CIVITAS program during the last 15 years about the long-term
impact of the CIVITAS approach. This will result in @ much stronger understanding
of strong strategies for sustainable mobility approaches in Europe illustrated with
interesting success stories. The paper will present these findings in a well-
structured and attractive way.

Keywords: sustainable mobility, urban environment, traffic management,
innovative solutions, technology, behaviour

980 Shared mobility services — a policy package update for Helsinki
Metropolitan Area

Jachym Judl?*, Emma Terama?, Annika Johansson?, Marja Salo?, Laura Saikku?

a Finnish Environment Institute (SYKE), Latokartanonkaari 11, 00790 Helsinki, Finland
* jachym.judl@ymparisto.fi
Abstract

In 2015 a policy package for car sharing and bike sharing was created to highlight
policy measures that should be implemented to support greater uptake of the
services in Helsinki Metropolitan Area, Finland. It has not been adopted as designed,
but many of the proposed policy measures have been at least partially implemented
on the municipal level. In this work we present the original policy package and
propose its 2019 update. We present which policy measures have been
implemented and to what level, and which have not and why, if known. We also
link to the City of Helsinki’s ambitious carbon neutrality targets, now aiming for a
carbon neutral city by 2035 instead of the previous 2050 target, as well as to the
new national Government Programme 2019 in terms of its transport and mobility

policy.

Keywords: transport policy; carbon neutrality; mobility; car sharing; bike sharing

994 Towards CO2 free mobility

Markus Sihvonen@*

a Lahti University of Applied Sciences, Mukkulankatu 19, 15210 Lahti, Finland
* markus.sihvonen@hamk.fi
Abstract

The personal Carbon Trading (PCT) market place is virtual trading place of personal
C0O2 mobility emissions for people. Its aim is to promote people’s voluntary
reduction of CO2 emissions caused by their mobility. The purpose of this paper is
to describe first experimental prototype of the system that measures personal
mobility related CO2 emissions. There are two main requirements for the system:
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It must measure users mobility CO2 emissions and it must support voluntary
reduction of CO2 emissions caused by mobility of a user. The prototype proves that
mobility related CO2 emissions of a person that uses the system can be measured
reliably. This is done by utilizing user’s smart phone as a sensor that uploads user’s
personal mobility data to the PCT platform. The system supports installation of any
other possible sensors that complement user’s mobility data collected by a smart
phone.

Keywords: IoT, CO2 emissions, Personal Carbon Trading, Smart Mobility,
Sustainable living

1172 Reducing pollutant emissions from existing passenger car
fleet: generic approach to personalised recommendations

René van Gijlswijk®*, Norbert Ligterink?, Armando Indrajuana?, Claus Matzer®

a Netherlands Organisation for Applied Scientific Research TNO, Anna van Buerenplein 1, 2595 DA Den
Haag, The Netherlands
b Technische Universitét Graz, Institut fir Verbrennungskraftmaschinen und Thermodynamik,
Inffeldgasse 19, 8010 Graz, Austria
* rene.vangijlswijk@tno.nl!

Abstract

A new approach is proposed to decrease pollutant emissions from the existing
passenger car fleet in Europe. First, vehicles are categorised by their engine block,
based on fuel, engine size, power output and Euro standard. For each engine block
a multi-layer emission map is calculated, using existing measurement data as an
input. The engine maps will be available for new cars as well as older cars, and
account for aging as well as other factors such as state of maintenance. Using the
maps, drivers’ trips can be analysed and used for a personalised advice to reduce
emissions by changing the way they use the car as well as by changing their driving
behaviour. The work described in this paper is performed within the H2020 uCARe
project.

Keywords: pollutants, emissions, fleet, passenger car, behaviour

1133 Managing urban growth for a mass transit development Paris
Région SNCF Transilien case

Pierre Messulam?, Frangoise Tournassoud®*

a Directeur Général Adjoint, SNCF MOBILITES-TRANSILIEN, 10 rue Camille Moke- CS 80001-93212
Saint Denis, France
b Responsable Prospective et Grand Paris SNCF Mobilités — Transilien, 10 rue Camille Moke- CS
80001-93212 Saint Denis, France
* francoise.tournassoud@sncf.fr

Abstract

Mass Transit in Greater Paris, operated by SNCF Transilien, handles 3.4 million daily
passengers in 6400 trains. Last ten years, yearly traffic growth has been 2.3%,
quite faster than the 0.5% demographic one. Trend should accelerate over the next
15 years due to steady population growth and great business developments
triggering more commuter traffic with residential areas. New interconnected lines
through (Eole RER line) or around Paris (tram-train then Grand Paris Express) shall
increase public transport market share. Handling this growth demands new
methods to forecast traffic and manage crowds, and to design future robust
infrastructure and systems. Our contribution exposes how we combine public and
in house data, with maps and traffic modelling, to anticipate crossed territory and
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network effects on traffic, in partnership with urban and City stakeholders, and how
we use big data to adjust model and stochastic methods to fine-tune design
infrastructures and test robustness of operations plans.

Keywords: Mass transit, urban, data, crowd management, demand management,
robustness of operations

Full paper:

https://www.researchgate.net/publication/339882235 Abstract of Paper 1133 f
or Transport Research Arena TRA 2020 Managing urban growth for a mass
transit _development -Paris Region SNCF Transilien case

1.4 Scientific and technical session 4: City stories on sustainable
and clean mobility

183 Sustainable mobility and transport in Stockholm: Moving from
Eccentric to business as usual

Paul Fenton@*

a City of Stockholm, Environment & Health Administration, Fleminggatan 4, SE-11226, Sweden
* paul.fenton@stockholm.se

Abstract

This paper assesses the work of the City of Stockholm in the CIVITAS Eccentric
project. Five cities work together in this project to demonstrate fifty measures
aiming to increase levels of sustainable mobility and transportation in each city,
and to facilitate replication of these approaches to other cities in Europe and
beyond. Twelve of these measures are demonstrated in Stockholm, addressing six
wider themes. The paper describes the implementation and aims of these
measures, informing a discussion about the extent to which Stockholm can
mainstream successful practices, and the possibilities for other cities to replicate
measures in their own contexts. Replication is found to be a process of adaptation
and adoption, in which cities adapt an idea from another context and adopt their
own recipe. By facilitating learning and exchange, EU projects such as CIVITAS
Eccentric play an important role in facilitating both local demonstration and enabling
replication.

Keywords: CIVITAS Eccentric; Stockholm; sustainable mobility; mainstreaming;
upscaling; replication

Full paper:
https://www.researchgate.net/publication/339618011 Sustainable mobility and
transport _in Stockholm Moving from Eccentric to business as usual

235 Assessing future use of autonomous, shared and electric vehicle
technologies to meet decarbonisation goals: a case study in Lisbon

Elisabete Arsenio?*, Mario Roma&o®, Jorge Gomes®, José Prata®

a LNEC, Av. do Brasil 101, 1700-066 Lisboa, Portugal
b ISEG Lisbon School of Economics & Management, Rua do Quelhas n°. 6, 1200-781 Lisboa, Portugal
* earsenio@Inec.pt

Abstract
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Decarbonisation policy goals are expected to drive significant changes in transport
and urban mobility markets. However, future city trajectories that could enable
multiple societal benefits from low carbon and zero-emissions solutions in a cost-
efficient way are still uncertain. To the best of our knowledge, the research reported
in this paper represents the first attempt to assess trends in the use of disruptive
passenger urban transport solutions in Lisbon, while providing insights on the
mechanisms by which stakeholders (public transport operators, new mobility
providers such as car-sharing, infrastructure managers, etc.) management
activities are open to change, cooperation and can foster strategic innovation
towards decarbonizing mobility pathways. The pilot study supported by the Lisbon
City Council comprised the former application of the "“Benefits Realization
Management” approach in the context of urban passenger mobility. Semi-
structured surveys were implemented to a multimodal network of stakeholders.
Finally, the “Benefits Dependency Roadmap” were derived as a strategic planning
tool.

Keywords: Transport decarbonisation; disruptive mobility; benefits management;
shared mobility; electric mobility; autonomous vehicles

Full paper: https://perma.cc/KBT9-TMSK

266 Carpooling potential and barriers: results and lessons learned
from piloting in Espoo

Juho Kostiainen?*, Toni Lusikka®

a VTT Technical Research Centre of Finland, Vuorimiehentie 3, Espoo 02150, Finland
b VTT Technical Research Centre of Finland, Kaitovéyld 1, Oulu 90570, Finland
* juho.kostiainen@gmail.com

Abstract

A carpooling application by Blox Car was piloted in the City of Espoo from Sept 2018
to Jan 2019. This paper presents pilot and survey results for the pilot and
experiences of the process. The results find major events and regularly scheduled
trips to be the most potential use cases. The biggest barriers for participation
include lack of supply (drivers) and demand (riders) as well as the need to commit
to pre-determined schedules or those of others. Main challenges for success related
to exclusion of financial transactions (i.e. lack of compensation for drivers) and
trouble in attracting users. Along with the indicative results of carpooling barriers
and potential, a major value of the paper is in the lessons learned. The paper
proposes relevant considerations and practical recommendations for piloting and
deploying new mobility services based on the experiences, challenges and short-
comings of the pilot.

Keywords: Carpooling; ride sharing; mobility services

623 Institutional Dynamics of Public Transport System: A Case
Study of Jaipur City, India

Mohit Dev@*, Arindam Biswas®

a Research Scholar, Department of Architecture & Planning, Indian Institute of Technology Roorkee,
Roorkee-247667, India
b Assistant Professor, Department of Architecture & Planning, Indian Institute of Technology Roorkee,
Roorkee-247667, India
* mohidev@gmail.com, mdev@ar-.iitr.ac.in.

Abstract
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The objective of this paper is to analyze the existing institutional framework for the
public transport system and characteristics of the public bus and private mini-bus
service, and the competition between these services in Jaipur. The study is based
on the secondary data and primary surveys processed through the interviews of
the representatives of Jaipur City Transport Services Ltd. (JCTSL), Regional
Trasport Office (RTO) and the private mini-bus operators. Institutional mapping
method and the time series analysis methods are used to analyze the existing
institutional framework for the public transport system and the financial
performance of the JCTSL respectively. The study finds major issues like the
absence of a horizontal relationship between JCTSL, RTO, and JMRCL, conflict of
administrative powers, competition of public and private mini-bus service. The
findings will lead to the use of transport modes in an integrated manner to
complement and promote the public transport system.

Keywords: Institutions; institutional mapping, public bus; private mini-bus;
competition

742 How do society, industry and authorities benefit from the
assessments of the Finnish National Transport System Plan?

Katja Estlander?*, Niko-Matti Ronikonmaki®

a The Finnish Transport Infrastructure Agency, P.O.Box 33, 00521 Helsinki, Finland
b Ministry of Transport and Communications, PO Box 31, 00023 Government, Finland
* katja.estlander@vayla.fi

Abstract

In Finland, a new parliamentary procedure for long-term strategic design of the
national transport system is developing. The impact assessment of the 12-year plan
under construction supports planning throughout the iterative process. The
assessment relies on legislation and national policy objectives. A new element is
going to be the broader perspective of economic impact assessment. In our paper,
we will demonstrate the new comprehensive perspective to national transport
system planning and its interactive evaluation. The paper attempts to address the
benefits of impact assessment for the strategic transport system planning in the
context of the Finnish National Transport System Plan. We will discuss the
advantages and disadvantages of this new perspective. However, as the Finnish
National Transport System Plan is completed only in the spring of 2021, many
details about the planning process are not yet available for this paper, but we will
address those in the actual conference presentation.

Keywords: policy, externalities, transport economics
Full paper:

https://vayla.fi/documents/20473/716802/TRA2020 03132020 Estlander.pdf/53
acb9d6-3b3d-488e-al1f6-3ba778cbff51

796 Driving sustainability: An analysis of micro-electric vehicle
potential and city propensity for their success

Ilona Loustric?, Melinda Matyas®*

a MaaSLab, Energy Institute, University College London, 14 Upper Woburn Place, WC1H ONN, London,
UK
* melinda.matyas@ucl.ac.uk

Abstract
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As a subset of increasing EV growth and micro-mobility technologies trends, micro-
electric vehicles (micro-EVs) have the potential to address many transportation
system issues. Little research quantifies micro-EV potential, increasing investment
risks. This paper builds an index to measure city propensity for micro-EV success
by incorporating differentiation, implementation, commercialisation, consumer and
manufacturer requirements, and economic stability and viability aspects. The
results highlight that micro-EV success is probably influenced by the lock-in of the
city’s transportation system. Despite inherent difficulties due to lock-in, our index
suggests that there could be windows of opportunity for micro-EVs to be successful.
Although both cities show a propensity for success, Shanghai scores higher than
London, highlighting that these opportunities may exist particularly in developing
countries as they experience less lock-in and have more consumer incentives.
Implementing micro-EVs in cities with higher propensity could have the domino
effect of motivating change in other locations.

Keywords: micro-electric vehicles; innovation success; city propensity; lock-in;
transportation

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

850 Building a sustainable transportation model in cities: the
example of “"Grand Paris-Sud” conurbation

Paul-Eric Dossou®?*, Marion Cailleau?, Ronan Coueraud®

a Université Paris-Est,SPLOTT,AME, IFSTTAR, F77447, Marne-La-Vallée, France
b Icam Paris-Sénart, 34 Points de Vue, 77127, Lieusaint, France
* paul-eric.dossou@icam.fr
Abstract

Road transportation is continuously increasing in Cities and urban areas. Indeed,
this situation creates congestions, citizens anger, increasing of carbon and
greenhouse gas (GHG). Despite, local authorities’ good decisions for decreasing
pollution and improving their citizens quality of life, the problem of customer
consumption and company needs, reverse the positive trend. This paper focuses on
the definition and validation of alternative solutions to road transportation from
European ports to big cities by a direct connection or, through peri-urban platforms.
Concepts for elaborating these solutions for a city will be developed. These concepts
are based co-creation and co-innovation theories by associating all stakeholders
(local authorities, companies, citizens) to the definition of the alternative solution.
Then, the architecture of the decision aided tool being developed in Icam (French
Engineer High school) supporting the new solution elaboration process will be
presented and apply to “"Grand Paris Sud” area.

Keywords: sustainable transportation, congestion optimization, carbon and GHG
emission reduction, decision aided tool

931 Environmental performance of micromobility solutions in Paris:
Preliminary results using Life Cycle Assessment

Anne de Bortoli®®*, Ignacio Sanchez®, Marcela Alves Lomasso¢, Zoi Christoforou?

a University of Patras, Department of Civil Engineering, 265 00 Patras, Greece
b University Paris-East, ENPC/IFSTTAR/UPEM, Lab. City Mobility, Transportation, 77420 Champs-sur-
Marne, France
c Ecole des Ponts ParisTech,6-8 Avenue Blaise Pascal, 77420 Champs-sur-Marne, France
d IFSTTAR, GRETTIA Lab, 77420 Champs-sur-Marne, France
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* anne.de-bortoli@enpc.fr
Abstract

Micromobility is booming in Paris. Between June 2018 and June 2019, twelve
operators of free-floating electric scooters have appeared on the market, not to
mention the rise in personal acquisitions of electric solowheels, nonelectrical
scooters and hoverboards. While social and financial aspects of these new mobilities
are vigorously questioned, their environmental impacts are often cut short as
positive without a proper appraisal. We provide first estimates of environmental
impacts of micromobility solutions in Paris, modeled using attributional process-
based Life Cycle Assessment, and compare their multicriteria performance to
classical urban modes.

Keywords: Electric scooter; free-floating; two-wheeled self-balancing personal
transporter; solowheel

Full paper:

https://www.researchgate.net/publication/334710768 Environmental performanc
e _of micromobility modes in Paris preliminary results using Life Cycle Assess
ment

958 Efficiency of electric light vehicles in last mile delivering
realization — Szczecin case study

Stanistaw Iwan?*, Mariusz NiUrnberg?, Mariusz Jedlinski?, Kinga Kijewska?

a Maritime University of Szczecin, Faculty of Transport Economics and Engineering, 11 Poboznego Str.,
70-, Szczecin, Poland
* s.iwan@am.szczecin.pl

Abstract

One of the solutions that help reduce the negative environmental impacts of urban
freight transport is making use of vehicles that produce less pollution, such as
electric vans. They prove very effective in reducing local emissions of e.g. PM or
NOx. However, one of the key limitations is the potential short driving range of such
vehicles, which results from the battery capacity. In recent years some analysis
related to that issues have been made. Nevertheless, these works have taken to
the account the passenger cars only. The paper presents the results of studies
aimed at verification of electric vans effectiveness in real-life conditions, i.e. when
delivering courier consignments. The electric van used for the purposes of the
experiment was Nissan eNV200. It fulfil the important knowledge gap and could be
helpful from both theoretical and practical perspective. The research study was
carried out under the EUFAL international project, funded under the Electric Mobility
Europe programme.

Keywords: city logistics; urban freight transport; electro-mobility; transport
management; electric freight vehicles

993 How to halve the greenhouse gas emissions from traffic -
Strategic measures in Helsinki region

Heikki Palomaki®*
a HSL Helsinki Region Transport, PL 100, 00077 HSL, Finland

* heikki.palomaki@hsl.fi
Abstract
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The Helsinki Region has a long history of regional long-term transport system
planning. The Helsinki region land use, housing and transport plan (MAL 2019) is a
plan that points out concrete measures how to meet the jointly agreed objectives.
The strategic objectives for the MAL 2019 plan are: low-emission, attractive, vital
and healthy region. The prioritized binding target is to reduce the region’s transport
CO2 emissions by 50 % from 2005 by 2030 which proved to be challenging.
However, the measures were found. The key proved to be in focusing on reducing
travel mileage and emissions per driven kilometer. The most significant measures
included heavily growing the portion of EVs, introducing road pricing, making the
buses CO2 neutral and supporting low-carbon heavy traffic. Planning was done
iteratively. The main tool in evaluation was the regional transport model HELMET.
The iterative process is something that every planning process should consider.

Keywords: transport system, transport policy, CO2 emissions, strategic planning

Scientific and technical session 5: Green shipping and clean
ports

201 WATERBORNE: Winning the challenge against emissions
Paolo Guglia®*, Alberto Gruden?, Andrea Castino?
a Fincantieri, via Genova 2, I-34151 Trieste, Italy
* paolo.guglia@fincantieri.it
Abstract

The Waterborne sector in Europe is well-developed, diversified and cross-cultural.
The Waterborne community is called to tackle societal needs and adopt emerging
technologies, in order to determine the world of tomorrow and the life of future
generations. Addressing the Sector’s environmental sustainability has become a
real cornerstone for the Waterborne stakeholders. In order to pursue such an
ambitious changeover, a deep technological development is required, affecting both
new-built ships and vessels and existing fleets. The Waterborne community is
therefore committed to strongly address a wide range of damaging emissions which
currently harm the waterborne ecosystem and make the sector a real pillar of the
environmental sustainable economy. This paper will consider the impact of shipping
on the environment and present a synthesis of the WATERBORNE TP stakeholders
analysis on technologies to reduce harmful environmental emissions, beyond GHG.

Keywords: Waterborne transport, innovation, sustainability, emissions,
environment

277 FLAGSHIPS: Deploying two hydrogen vessels in Europe
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Abstract

Hydrogen is conceived as a viable zero-emission fuel for waterborne transport and
in particular for vessels operating on known, relatively short routes, with a pre-
determined schedule. The FLAGSHIPS project is a European co-operative with the
aim to deploy two commercially operated hydrogen-fueled vessels. One vessel is a
push-boat operating at and around the Port of Lyon, on the river Rhéne in France.
The other vessel is a passenger and car ferry, operating as part of the Stavanger
area public transport system on the short-sea area in Norway. This paper presents
the status of the project and gives a technical overview of the vessels.

Keywords: zero-emission shipping; hydrogen; fuel cells

548 TCO Comparison of Different Road Ferry Architectures

Pekka Rahkola®*, Alexander Smirnov?, Jussi Martio?, Kai Happonen?, Mikko
Pihlatie®

a VTT Technical Reseach Centre of Finland, Address, Espoo FI-02044, Finland
* pekka.rahkola@uvtt.fi
Abstract

To reduce the emission of inland road ferries it is important to understand what is
the impact of a particular solution. In the work, powertrain architectures with
different portion of electrification are evaluated from the emission and the cost
point of view. The work presents a simulation method to define the dimensioning
of different powertrain architectures and the energy consumption of road ferries
with different transport capacities. Using the simulation method the total cost of
ownership for different powertrain architectures are defined. The work is carried
out with application to Finnish infrastructure and weather conditions that implies
arctic conditions and ice-breaking capabilities for road ferries.

Keywords: Battery; electric drive; hybrid; powertrain; road ferry; simulation

630 A framework definition for the carbon footprint of ship
production

Lisette Cozijnsen?, Jeroen F.J. Pruyn@*

a Delft Technical University, Mekelweg 2, 2628CD Delft, The Netherlands
* j.f.j.pruyn@tudelft.nl
Abstract

Worldwide measures are taken in order to lower the emissions of greenhouse gases.
Since shipping takes place in international waters the industry was excluded from
the Paris Agreement. An IMO agreement was made to cover the emissions from
shipping. However, the emissions from shipbuilding still fall under the Paris
Agreement. Looking at the total impact is required, yet not covered by one set of
regulations. The manner in which the production process can be taken into
consideration was studied. In this investigation it was discovered that not only more
information is needed about the actual footprint of ship production, but especially
there is a need for a standardized approach to the Life Cycle Assessment (LCA). A
balanced approach to LCA is therefore proposed, taking into account the elements
relevant both for shipping and ship building.
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Keywords: Ship production; Shipping; Carbon footprint; Life Cycle Assessment;
Greenhouse gases

Full paper:
https://www.researchgate.net/publication/339339428 A framework definition fo
r the carbon footprint of ship production

699 Greening navigation through stakeholder collaboration

Jordi Arjona Aroca®*, José Andrés Giménez Maldonado®, Gabriel Ferrus Clari®,
Nuria Alonso i Garcia®, Lucia Calabria®, Jorge LaraP

a Instituto Tecnoldgico de Informatica, UPV, Valencia 46022, Spain
b Fundacion Valenciaport, Muelle del Turia, Valencia 46024, Spain
* jarjona@iti.es
Abstract

The shipping industry has grown spectacularly during the last 50 years transporting
nowadays, approximately, the 80-90% of the international trade worldwide.
However, shipping remains a highly inefficient industry. Only in the last 10-15 years
has the industry started studying how to optimize navigation speeds and digitization
is just entering ports. Consequently, institutions like the International Maritime
Organization (IMO) are pressing towards the adoption of measures that increase
the industry efficiency, like Just-In-Time (JIT) operations.

This paper shows why the Sea Traffic Management (STM) concept, based on
stakeholder collaboration, is a JIT enabler. To do so, we analyze one year of
navigation data of 33 ships, estimating the impact of JIT barriers on shipping and
showing the benefits that the adoption of STM, with different maturity levels, could
provide to the industry. Our evaluation shows that, only for containerships, STM
can help reducing by 15-25% of fuel consumption and GHG emissions.

Keywords: Just-in-time navigation; port call synchronization; PortCDM; Sea Traffic
Management

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

801 Towards sustainable shipping: Obstacles for cargo coordination
in sea freight sector

Henry Schwartz®*, Magnus Gustafsson?, Jonas Spohr?

a Abo Akademi University — Laboratory of Industrial Management, Piispankatu 8, 20500 Turku, Finland
* henry.schwartz@abo.fi

Abstract

With the aid of digitalization and developed communication tools, the global cargo
flows could be steered with more efficient and sustainable way both economically
and environmentally. Comparative solutions that have been seen on road transport,
such as Uber, have not been utilized to coordinate the existing ship capacity. Our
study is to map out the main reasons why the inefficiencies of the shipping industry
continue to persist. More specifically, we aim to find out the lock-ins preventing the
shipping industry to implement known and more efficient ways to organize cargo
flows. Cargo coordination would arguably improve both the shipping industry’s
profitability and decrease its emissions. We are to answer our research questions
by interviewing cargo owners, ship owners, and ship operators. In addition, we are
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pointing out the expected investment characteristics such as monetary benefits and
expected costs related to utilization of cargo coordination in shipping.

Keywords: cargo coordination; investment decision, shipping; digitalization;
emissions; entry barriers

Full paper:
https://www.researchgate.net/publication/339842662 Towards sustainable ship
ping Obstacles for cargo coordination in sea freight sector

831 The HyMethShip concept: Overview, concept development and
obstacles for concept application in ocean-going vessel

Nicole Wermuth@*, Jan Zelenka?, Paul Moeyaert?, Abhijit Aul¢, Martin Borgh?
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* nicole.wermuth@lec.tugraz.at

Abstract

The HyMethShip project (Hydrogen-Methanol Ship propulsion using on-board pre-
combustion carbon capture) is a cooperative R&D project funded by the European
Union’s Horizon 2020 research and innovation program. The project aims to
drastically reduce emissions while improving the efficiency of waterborne transport.
The HyMethShip system will achieve a reduction in CO2 of up to 97 % and
practically eliminate SOx and particulate matter emissions. NOx emissions will fall
by over 80 %, safely below the IMO Tier III limit. In this study the HyMethShip
concept is introduced and various aspects of the concept development are
discussed. Additionally, some issues that might accelerate or hinder the concept
application for commercial shipping are presented.

Keywords: hydrogen; methanol; alternative fuels, emissions reduction; ship
building, propulsion

Full paper:
https://graz.pure.elsevier.com/files/27259867/Wermuth et al TRA2020.pdf

832 From nature to green shipping: Assessing the economic and
environmental potential of AIRCOAT on low-draught ships.

Johannes Oeffner?*, Jukka-Pekka Jalkanen®, Stefan Walheim¢, Thomas Schimmel¢

a Fraunhofer Center for Maritime Logistics and Services, Am Schwarzenberg-Campus 4, 21073
Hamburg, Germany
b Atmospheric Composition Research, Finnish Meteorological Institute, Erik Palmen’s Sqaure 1, 00560
Helsinki, Finland
c Institute of Applied Physics, Institute for Materials Research on Energy Systems (MZE) and Institute
of Nanotechnology, Karlsruhe Institute of Technology (KIT), Wolfgang-Gaede-Str. 1, 76131 Karlsruhe,
Germany
* johannes.oeffner@cml.fraunhofer.de

Abstract

Air pollution from ships have been recently shown to contribute to human health
effects by over 250 000 premature deaths annually even with the global 0.5%
Sulphur cap which enters in force by Jan 1st 2020 (Sofiev et al., 2018). This paper
introduces a passive air lubrication application for ship hulls, which has potential to
reduce frictional resistance, fuel oil consumption and atmospheric emissions. The
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AIRCOAT approach is based on a biomimetic ship hull coating that introduces a
permanent layer of air on a surface under water. This avoids direct contact of the
ship and water, which reduces drag, corrosion and fouling of the hull and may lead
to significant fuel savings at global level. Estimations revealed that applying
AIRCOAT on low-draught boats and partly coated high-draught vessels of the global
IMO-registered fleet could reduce annual fuel cost by millions of Euros depending
on friction reduction performance of AIRCOAT.

Keywords: Air lubrication, Salvinia effect, drag reduction, biomimetics, ship
emission modeling, fuel efficiency

Full paper: http://publica.fraunhofer.de/eprints/urn_nbn de 0011-n-5787772.pdf

857 A new methodology for assessing the significance of
environmental aspects of port operations: a use case of four pilot
ports

Igor Kegalj?*, Ignacio Lacalle®, Teodora MiloSevic?, Stjepan Pili¢i¢?, Zeljko Linsake,
Carlos E. Palau®, Luka Traven?

a Department of Environmental Medicine, University of Rijeka, Faculty of Medicine, Bra¢e Branchetta
20, 51000 Rijeka, Croatia

b Universitat Politécnica de Valéncia, Communications Department, Camino de Vera, s/n 46023,
Valencia, Spain

¢ Teaching Institute of Public Health of the Primorsko-goranska County, Kresimirova 52a, 51000
Rijeka, Croatia

* jgor.kegalj@medri.uniri.hr
Abstract

The paper describes a methodology for identifying the most impactful aspects of
port processes and provides an overview of different methods for evaluating
environmental behaviour indices currently used and published in the scientific and
expert literature. Afterwards, the work sets the ground for the development of a
single quantitative indicator measuring the impact of port operations towards the
environment (so-called PEI, Port Environmental Index). Environmental aspects are
mapped in our different ports, ranking them according to the criteria of probability
of their emergence, as well as the size or severity of their impact on the
environment for each port activity. Afterwards, a list of environmental key
performance indicators (eKPI) is established for computing PEI from a technological
context. The paper also discusses the limitations and possibilities of introducing PEI
in small and medium-size ports thanks to the advances of PIXEL project.

Keywords: environmental aspects, port processes, environmental impact, Port
Environment Index PEI, Internet of Things

Full paper:
https://www.dropbox.com/s/xputn8isvnma8tfl/TRA2020 06062019 Kegalj%20%2
8final%29.pdf?dI=0

906 Sustainability of port operations: The European ports’ attempts
to reduce negative environmental impacts

Ville Hinkka2*, Reetta Makinen?, Jenni Eckhardt®, Toni Lastusilta?
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Abstract
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The main objectives of the EU transport policy belongs the limitation of the negative
environmental impact from ports. Similarly, companies are adopting sustainable
supply chain management practices to response the policy makers’ and consumers’
demands for sustainable operations. This paper aims to discover how the largest
European container ports communicate about their efforts to improve the
sustainability of their operations to find out how the ports themselves see their
position as a part of transition towards more sustainable supply chain operations.
Based on the study, different large European container ports consider
environmental issues variously. The risk is that some ports may get competitive
advantages by slipping in the environmental questions. Alternatively, if the port
does not take sustainability questions seriously and it gets a bad reputation, the
risk is that the customers and consumers do not accept the behavior of the port
and shipping companies start to avoid that port.

Keywords: sustainable supply chain management; port; waterborne transport;
environmental impact; EU transport policy

995 Reviewing Scalability, Focus and Methodology in Maritime
Emissions Studies

Esa Hamalainen?, Tommi Inkinen®*

a Brahea Centre, University of Turku, 20014-Turku, Finland
b Brahea Centre, Centre for Maritime Studies, University of Turku, 20014-Turku, Finland
* tommi.inkinen@utu. fi

Abstract

The Intergovernmental Panel on Climate Change (IPCC) has stated that climate
change is a major ongoing process requiring strict restrictive actions on a global
level. Shipping and transport vessels and their routes (operational distances) are
essential, because all route-related pre-calculations have a significant impact on
emission levels, especially in the long term. In particular, container ship routings
are heavily linked to the emissions and profit levels of shipping companies. The
Sulphur Emission Control Area (SECA) decision has had several positive impacts on
local climate conditions, especially in harbour areas. The SECA legislation forces
businesses to develop long-lasting, responsible solutions. This paper is a review of
selected scientific articles dealing with the topics of maritime transport and
scalability. The results indicate that research focuses on modelling and simulations.
The paper discusses the obtained results in relation to current maritime emission
regulations.

Keywords: Literature Review; Maritime Research; Emission; Regulations;
Scalability

1081 Emission Control Measures in Swedish Ports

Peter Sjogren@*, Johannes Hiffmeier?

a RISE Research Institutes of Sweden, Gibraltargatan 35, Gothenburg 412 79, Sweden
* peter.sjogren@ri.se
Abstract

In this paper, alternatives to shore power of vessels at quays are evaluated, mainly
vessel emission control systems (VECS). The analysis addresses the air quality
challenges in ports. Vessels at quay, give rise to emissions which have a negative
impact on the local environment. Connecting the vessels to the electricity grid is an
existing solution but a measure that in many cases is not feasible. VECS, as an
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alternative, is an external exhaust purification system connected to the vessels'
funnel when they are at the quay. VECSs prevent emissions of particles, nitrogen
oxides and sulfur dioxide. The analysis evaluates the VECS technique together with
other alternatives for limiting emissions comparing them to power from shore and
includes a cost breakdown of VECS investment and operation. Results show VESC
as a viable option to power from shore in the short term. However, investment
must be weighed against the fast developments in shore power.

Keywords: Emission control; Shipping and port operation

Full paper:

https://www.researchgate.net/publication/339899602 Emission Control Measure
s in_Swedish Ports

1135 INTENS - Integrated energy solutions to smart and green
shipping

Zou Guangrong?*

a VTT Technical Research Centre of Finland, Visiokatu 4, Tampere FI-33720, Finland
* guangrong.zou@vtt.fi
Abstract

The major transition to smart and green shipping poses challenges and
opportunities to the global marine cluster, which is especially true for Finland since
the hi-tech and marine industries are two of the mainstay industries for the country.
This paper presents one of the on-going activities to showcase the Finnish marine
expertise, practices and efforts towards smart and green shipping, namely the
INTENS project. INTENS is a national industry-wide collaborative research,
development and innovation action dedicated to advancing and promoting the
digital transformation, decarbonization and collaboration in the Finnish marine
industries and beyond. It concerns innovative technologies and practical
applications of major digital transformation methods, including Al, Big Data, Digital
Twins, IIoT and Cloud Computing, specifically to the energy efficiency improvement
and emissions reduction of ship energy systems. It highlights the prominent roles
of both innovations and collaborations in the digital transformation and
decarbonization of global shipping.

Keywords: smart and green shipping; ship energy systems; energy efficiency;
emissions, digitalization; collaboration

Scientific and technical session 6: Air quality, noise and
particulate emissions

505 Real world vehicle emissions: Using computer vision in
instantaneous vehicle emissions modelling

Anna K Schroeder?*, Marc Stettler®>, Adam M Boies?
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* aks85@cam.ac.uk

Abstract

Vehicle related air pollution is a major issue worldwide. As such being able to
understand vehicle emissions accurately is crucial. Currently, traffic modelling
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software is the main source for vehicle data used in instantaneous vehicle emissions
models. However, these modelling tools rarely reflect real-world vehicle behaviour.
This paper proposes a different approach by using computer vision to understand
real-life vehicle behaviour based on traffic camera video footage. The proposed
algorithm using a convolutional neural network counts vehicles with an accuracy of
4% and the average relative speed accuracy at 1 Hz is just below 3%. This paper
also demonstrates the spatial and temporal changes in traffic emissions that are
obtained as a result of using this algorithm in an instantaneous vehicle emissions
model.

Keywords: Vehicle emissions; Computer Vision; Intelligent Transport Systems;
vehicle emissions modelling

526 PEMs4Nano: Portable Emissions Measurement systems for
nano-particles
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Abstract

On-road motor vehicles are important sources of ultra-fine particulate matter (PM).
Recent advancements in engine technologies have resulted in reduction in the
average size of emitted PM. However, there are currently no certified measurement
procedures for the smallest particles (below 23 nm) under real driving conditions.
The H2020 PEMS4Nano project (www.pems4nano.eu) aims to develop a portable,
robust and reliable emission measurement system including sub-23 nm particles,
providing a contribution to future regulations on emissions in real driving
conditions. To support the development of this measurement system and
methodology, the particulate emissions are characterized as a function of their size
and composition as they form and evolve through to the tailpipe. In addition to
measurements, a Model Guided Application (MGA) combining detailed physico-
chemical and advanced statistical algorithms models the particulate emissions and
helps understand the particle characteristics, supporting the optimization of the
nanoparticle emissions measurement system at the engine- and vehicle-level.

Keywords: Particulate matter, Particle number, Measurement systems and
procedures, Particle characterization, Model Guided Application

601 Impacts of connected and automated driving on greenhouse
gas emissions in Germany

Michael Krail@*
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Abstract

Will the development of connected and automated driving (CAD) on roads lead to
increasing greenhouse gas emissions or can it contribute to making the entire
transport system more climate-friendly by 20507 In order to answer this question,
the paper presents an assessment of the potential of these technologies. It takes
into account technical development, user acceptance and the effects of the
technology on travel behavior, both for passenger and freight transport.

Keywords: automated and connected driving; greenhouse gas emissions; transport
modelling; transport system impacts
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practices: The ANIMA project results

Fabio Galatioto?*, James Ferguson-Moore?, Rui Roosien®, Stephan GroBarth¢, Delia
Dimitriud, Dirk Schreckenberg®

a Connected Places Catapult, 170 Midsummer boulevard, MK9 1BP Milton Keynes, United Kingdom
b NLR - Royal Netherlands Aerospace Centre, Anthony Fokkerweg 2, 1059 CM Amsterdam, The
Netherlands
¢ ZEUS GmbH, Sennbrink 46, D-58093 Hagen, Germany
d Manchester Metropolitan University, Chester Street, Manchester, M1 5GD Manchester, United
Kingdom
* fabio.galatioto@cp.catapult.org.uk
Abstract

Noise affecting citizens and communities is a growing problem, recent figures
provided by the European Commission highlight that almost 80 million people are
estimated to be exposed to road noise =55 dB over the whole day, followed by over
10 million exposed to rail noise. Within the H2020 project ANIMA a specific analysis
has been carried out to consider prevailing sources of environmental noise that go
beyond the aviation sector and how noise related to non-aviation sectors can affect
local communities. The main objective of this exercise is to identify what aviation
can learn for strategies of reducing community responses to noise from other
sectors. For this, over 10 case studies across the following key specific non-aviation
sectors have been reported: 1) Transport, mainly roads and railways; 2)
Construction; 3) Wind turbines/parks; and 4) Domestic and leisure activities and
lessons learned and potentially some transferable noise mitigation strategies are
highlighted.

Keywords: environmental noise annoyance; noise abatement strategies;
transferability; communities; aviation; case studies

670 A collaborative appraisal framework to evaluate transport
policies for improving air quality in city centres
Javier Tarrifio-Ortiz®*, Julio A. Soria-Lara?, José M.Vassallo?
a Transport Research Center — TRANSyT—Universidad Politécnica de Madrid, Profesor Aranguren, 3,
Madrid, 28040, Spain
* javier.tarrino.ortiz@upm.es

Abstract

Transport policies for improving air quality are increasingly being implemented in
city centres across the world. The role that stakeholders engagement can play in
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identifying impacts and potential implementation strategies could improve the
effectiveness of those policies. The city of Madrid (Spain), where there is a clear
intention to restrict traffic in its centre, was taken as case study. Local stakeholders
were engaged in a series of semi-structure interviews and a final face-to-face
workshop to evaluate the potential impacts, acceptability, and feasibility of eight
transport policies. Consensus between groups was hard to achieve for three specific
policies: (i) license-plate restrictions; (ii) charges to motor vehicles; and (iii)
development of walking and cycling infrastructure. The paper outlines the
methodological process, reflects on the usefulness of stakeholder engagement in
the policy-making process, and concludes with a discussion on the acceptability of
the evaluated transport policies in the local context of Madrid.

Keywords: Stakeholder; Ex-ante evaluation; Participation; Pollutans; Policy

687 First experimentation of a device collecting at source airborne
particles issued from rolling stocks brakes systems

Philippe Clement?*, Loic Adamczak®, Adrien Maistre®, Vincent Nicot?
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Abstract

Air quality measurements in underground railway stations shows it is influenced by
railways operations as infrastructure wears, particles from mechanical braking,
station design and ventilation. The study focuses on a device collecting at source
airborne particles issued from trains braking systems. A groove pattern of braking
pads has been optimised with finite element analysis, air flow simulations and tests
on bench, the mass collection efficiency growing from 21% to 80%. Tests on bench
with accurate sensors have been conducted to characterise particles under
commercial braking conditions and braking performances under standardised
conditions. A reduction of the emissions is noted. The various methods to establish
the collection efficiency are under investigations. The grooves realised had an
impact on braking performances requiring additional work. The values obtained
have been considered acceptable to start the tests in commercial service beginning
of 2020 in order to evaluate the reliability and maintenability of the device.

Keywords: railway; underground station; air quality; brake wear; particle matter;
collection

740 Mobile monitoring for the spatial and temporal assessment of
local air quality in urban areas

Fabio Galatioto?*, James Ferguson-Moore?, Ruth Calderwood®

a Connected Places Catapult, 170 Midsummer boulevard, MK9 1BP Milton Keynes, United Kingdom
b City of London Corporation, PO Box 270, Guildhall, London. EC2P 2EJ, United Kingdom
* fabio.galatioto@cp.catapult.org.uk

Abstract

This paper reports on the analysis and findings of the data collected during a mobile
air quality campaign commissioned by the City of London Corporation (ColL). This
was using an equipped vehicle capable of taking continuous precision
measurements of local air quality while travelling within the City. Several
comparative analyses on measured Nitrogen Dioxide (NO2) data have been
performed between Smogmobile data and that available from ColL precision
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systems as well as with indicative systems, namely Diffusion Tubes, distributed
across the City. Key findings highlight that data collected from the Smogmobile, in
terms of average concentration of NO2 across the City (62ug/m3), is very similar
to that obtained by averaging the values from the 48 indicative systems
(59.5ug/m3), with an error of just 4%. Overall, this study demonstrates significant
potential and value in using mobile air quality measurements to support assessment
of air quality over large areas by Local authorities.

Keywords: Mobile Monitoring; Statistical analysis; Smogmobile; Nitrogen Dioxide;
Precision systems; Large areas

820 Modeling of air emissions and discharges from ships to the sea

Jukka-Pekka Jalkanen2*, Lasse Johansson?

a Atmospheric Composition Research, Finnish Meteorological Institute,Erik Palmen’s Square 1, 00560
Helsinki, Finland
* jukka-pekka.jalkanen@fmi.fi
Abstract

Air emissions and discharges from ships in European sea areas have been studied
with a state-of-the-art bottom-up modeling approach. This vessel level description
relies on the combination of Automatic Identification System data, IHS Markit world
fleet data and Ship Traffic Emission Assessment Model. The results indicate that
SOx scrubber discharges from ships sailing the Emission Control Areas contributed
123 million tonnes of wash water which may contain heavy metals and polyaromatic
hydrocarbons. This removes an air pollution problem (SOx) and creates a new
source of water pollution. The impact of SOx scrubbing should be carefully studied
to understand the significance of these discharges to marine life. This paper takes
the first step in that direction.

Keywords: Ship emissions; Scrubber; Air pollution; Discharges

830 Relationship between weight of the heavy trucks and traffic
noise pollution in the viewpoint of feasibility of fines for exceeded
noise - a case study

Bajko Kulauzovié®*, Tomo Pejanovi¢ Nosaka?, Julijana Jamnik?

a Cestel d.o.o., §pruha 32, 1236 Trzin, Slovenia
* bajko.kulauzovic@cestel.si
Abstract

Noise, as undesirable sound can be annoying and in extremes it may cause physical
and psychological damage. Traffic is significant generator of noise, which cannot be
avoided. Relation between traffic volume and traffic noise is well known, as well as
the fact that heavy vehicles are generating more noise regardless of the speed. This
paper discusses relationship between vehicle generated traffic noise and vehicle
weight with focus on overloaded vehicles to establish relationship between the two
and to determine feasibility of fines for exceeded noise. As systems for measuring
traffic noise and portable weigh in motion systems are becoming increasingly
available, they can be used to collect freight noise and weight data.

Keywords: Noise pollution; heavy traffic; weigh in motion; fines; exceeded noise

Full paper: https://www.cestel.eu/media/uploads/TRA2020 Kulauzovic.pdf
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851 Using benzothiazoles as tracers for tire tread emission

Ninni Helene Bye?, Jon Petter Johnsen?, Elisabeth Rgdlanda®*, Sondre Melanda®

a Norwegian University of Life Sciences, Faculty of Environmental Sciences and Natural Resource
Management,P.O. Box 5003, NO-1432 As, Norway
b Norwegian Institute for Water Research, Gaustadalléen 21, NO-0349 Oslo, Norway
* elisabeth.rodland@niva.no

Abstract

Tunnel wash water is considered as a hot spot for road related contaminants such
as particles, metals and organic micropollutants. Recently, tire wear is emphasized
as one of the biggest sources of microplastics to the aquatic environment. The
present study aimed to quantify the emission of tire wear particles from a high
traffic tunnel in Oslo (Norway) by using benzothiazoles as a marker/tracer. During
a tunnel wash, water samples were collected and analyzed for 2-
hydroxybenzothiazole (OHBT), 2-mercaptobenzothiazole (MBT), 2-
aminobenzothiazole (ABT), Benzothiazole (BT) and 2-methylthiobenzothiazole
(MTBT). For the measured concentrations of BTs, the daily TP emission in the tunnel
was estimated to be in the range of 1.7-10.4 kg/day depending on the BT used in
the estimation. The measured BT concentration in this study shows significantly
higher (15 times higher) concentrations of BT than in regular storm water runoff.

Keywords: Microplastic; particles; tire; roads; tunnels; benzothiazoles

891 Black carbon, particulate mass and non-volatile particle number
emissions from marine transport in comparison to road transport
and consideration of uncertainty

Paivi Aakko-Saksa?*, Kati Lehtoranta?, Niina Kuittinen®, Timo Murtonen?, Hannu
Vesala?, Pdivi Koponen?, Rasmus Pettinen?, Kimmo Teinila, Minna Aurela®, Sanna
Saarikoski¢, Panu Karjalainen®, Leonidas Ntziachristos®?, Jukka-Pekka Jalkanen¢,
Topi Ronkk6P, Hilkka Timonen¢

a VTT Technical Research Centre of Finland Ltd, Espoo, 02044 VTT, Finland
b Tampere University (TAU), Tampere, Finland
¢ Atmospheric Composition Research, Finnish Meteorological Institute (FMI), Helsinki, Finland
* paivi.aakko-saksa@uvtt.fi

Abstract

Ship emissions have a significant negative impact on human health, environment
and climate. Consequently, the IMO has implemented regulations to reduce
emissions of sulphur and nitrogen oxides, and new emission regulations e.g. for
black carbon emissions are anticipated. Reliable information concerning the impact
of different emission control technologies of ship emissions on health, environment
and climate is needed. We present particulate matter (PM), black carbon (BC) and
non-volatile particle number (above 23 nm) emissions for several marine engines,
fuels and emission control options in comparison to road transport. We realized that
knowledge of total PN emissions from modern ships is practically lacking, although
it would be essential for assessing the health and environmental impacts of ship
emissions. This represents a serious gap in our knowledge. We also discussed
uncertainties relating to exhaust emission measurements in controlled and
uncontrolled conditions.

Keywords: Ship exhaust emissions; marine; road vehicles; particulate matter;
black carbon; particle number
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997 Finding NOx-cheaters on the spot with Remote Sensing Devices

Javier Buhigas®*, Josefina de la Fuente?, José Montero?, Ana Rueda?

a Opus Remote Sensing Europe, Gaztambide 45, Madrid 28015, Spain
* javier.buhigas@opusrse.com
Abstract

Many heavy-duty vehicles circulating on European roads may have some form of
emission control manipulation. The most common manipulation nowadays is to
disconnect the AdBlue injection that reduces NOx emissions in diesel trucks. These
manipulations are always hard to find, so the only option is catching the cheaters
in the act, with on-road inspections, measuring their real-driving emissions with
Remote Sensing Devices (RSD). This study shows the results of the campaign
performed between OPUS RSE and Spanish GUARDIA CIVIL in the year 2018 as
part of the EU-funded LIFE program GySTRA. Remote Sensing Devices have been
used to find on the spot and remotely illegally manipulated commercial trucks. This
application has made it possible to find trucks suspected of being handled with high
efficiency and also to quantify the environmental impact of cheating this emission
control system.

Keywords: Remote; sensing; emissions; truck; AdBlue; RSD

1.7 Scientific and technical session 7: Clearing roadblocks for
mobility as a service

326 Car sharing perspectives in a business as usual scenario:
Findings from the STARS project

Andrea Chicco?*, Marco Diana?, Jeffrey Matthijs®, Johannes Rodenbach®

a Politecnico di Torino, Department of Environment, Land and Infrastructure Engineering, Corso
Duca degli Abruzzi 24, 10129 Turin, Italy
b Autodelen.net, K. Maria Hendrikaplein 65B, 9000 Gent, Belgium
* andrea.chicco@polito.it

Abstract

This paper summarises some interim results of the Horizon 2020 STARS project
(http://stars-h2020.eu/) by giving insights on car sharing growth perspectives and
expected changes from both operators and policy makers viewpoint. Actions and
development plans in the short-medium term that are already being prospected in
some European cities by car sharing operators, industrial players and policy makers
concur to define the business as usual scenario analysed here and reconstructed
through an extensive surveying activity. The analyses take into consideration the
perspectives of different categories of car sharing, which are resulting from the
classification of 186 existing car sharing services. Services are expected to grow in
future, however operators belonging to different categories tend to be more
optimistic on the expansion of the kind of service they are providing. Expansion to
suburbs and fleets diversification are the most cited likely evolutions, while rising
costs of fuel represent the worst threat.

Keywords: Car sharing; Growth trends; Mobility scenarios; Transport policies;
Descriptive statistics

Full paper: http://hdl.handle.net/11583/2803095
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462 Business models in the shared electric mobility field: A market
overview towards electric Mobility as a Service (eMaaS)

J. Roberto Reyes Garcia®*, Steven Haveman?, Marlise W. Westerhof?, G. Maarten
Bonnema?®

a University of Twente, Drienerlolaan 5, 7522 NB, Enschede, The Netherlands
* j.r.reyesgarcia@utwente.nl

Abstract

In response to the increasing demand for shared mobility and multimodal passenger
transport services, new mobility concepts such as Mobility as a Service (MaaS) and
electric Mobility as a Service (eMaaS) are becoming commonplace. However, in
order for new MaaS and eMaaS providers to become competitive, innovative
business models (BMs) and effective market strategies are needed. This paper
presents a market analysis of 229 existing providers and mobile apps within the
Shared Electric Mobility (SEM) field. The goal of the analysis presented in this paper
is to provide an overview of both the current BMs used in practice and the state of
the market for MaaS and eMaaS endeavours. The results of the analysis determine
which are the strengths of the key players within the SEM market, and how the
core characteristics of their BMs can contribute to the further development of
eMaas.

Keywords: Business Model; Mobility as a Service (MaaS); electric Mobility as a
Service (eMaaS); Market Analysis; Shared Electric Mobility (SEM)

464 Laying the foundation for European TM2.0 deployment within a
trusted network of stakeholders: The TM2.0 Trust Model

Jop Spoelstra?*, Samaneh Beheshti Kashi®, Johanna Tzanidakic

a Technolution, Burgemeester Jamessingel 1, 2803 WV, Gouda, The Netherlands
b Free and Hanseatic City of Hamburg, Agency for Roads, Bridges and Waters, Sachsenfeld 3-5,
20097, Hamburg, Germany
¢ ERTICO ITS-Europe, Avenue Louise 326, B-1050, Brussels, Belgium
* jop.spoelstra@technolution.nl

Abstract

With the continuing connectivity in the mobility domain, a new range of
opportunities arise in traffic management, such as improved road infrastructure
data and the use of in-car services. Throughout Europe ITS developments are
showing a gradual shift from focusing on deploying ‘collective’ measures towards
more individualised and tailor-made traffic management (Traffic management 2.0).
These TM2.0 collaborations show added value to both public and private
stakeholders, but also require stakeholders with different (public and private) or
very similar (direct competitors) backgrounds to rely on each other to build towards
this win-win collaboration. In this paper the TM2.0 trust model is introduced, and
requirements for establishing trust are identified. Using this TM2.0 Trust Model in
shaping TM2.0 collaboration will enable laying the foundation on which a network
of trusted TM2.0 stakeholders can gradually build their collective trust.

Keywords: TM2.0, Trust, Trusted Network, Interactive Traffic Management

Full paper: http://tm20.org/wp-content/uploads/sites/8/2019/08/TM2.0-TF-
Trusted-network-Final-report.pdf
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501 Introducing TrgnderMaaS: investigating business models,
sustainability and users’ acceptance of a MaaS system in Stjgrdal
and Trondheim region, Norway

Giuseppe Marinelliz*, Ozlem Simsekoglu Nordfjaern?, Wenche Kristin Aarseth?,
Kelly Pitera®

a Nord University, Wessels veg 75, 7502 Stjgrdal, Norway
b NTNU - Norwegian University of Science and Technology, Hogskoleringen 7A, 7491 Trondheim,
Norway
* giuseppe.marinelli@nord.no
Abstract

This paper describes the aim, methodology, objectives and expected impacts of a
project proposal submitted to the Research Council of Norway in April 2019.
TrgnderMaasS assesses the implementation of Mobility as a Service (MaaS) solutions
in Norway using multiple perspectives, focusing on business models, users’
acceptance and environmental impact. The assessment will be performed through
a full-scale Pilot Test in the Trondheim-Stjgrdal region, testing several business
models, pricing strategies and operational conditions. Researchers will work with
the technology development partner and local transport providers to develop a
MaaS app/platform prototype that will offer a multimodal travel solution for a
limited period. Users involved in the test will actively participate to the assessment
through interviews, surveys and direct feedback. Public Authorities will help in the
assessment by giving support and feedbacks during the project development.
Future results of the project will foster the development of integrated mobility
throughout Norway, and beyond.

Keywords: Mobility as a Service; Business Model; Users’ Perspective; Sustainability

Full paper:

www.researchgate.net/publication/339788203 Introducing TronderMaaS investi
gating business models sustainability and users' acceptance of a MaaS syste
m_in_ Stjordal and Trondheim region Norway

599 Toolkit for rural Mobility as a Service development

Jenni Eckhardt®*, Erkki Siiraa, Maria Merisalo?, Arttu Lauhkonen?, Janne Lahti?,
Ville Valovirta?, Juha Oksanen?, Juho Kostiainen®

a VTT Technical Research Centre of Finland Ltd., Kaitovdyld 1, 90570 Oulu, Finland
b City of Helsinki, Unioninkatu 28, 00100 Helsinki, Finland
* jenni.eckhardt@vtt.fi

Abstract

Mobility as a Service (MaaS) is an emerging concept of integrated transport services
that is seen to tackle future mobility challenges and meet customer needs. In rural
areas, with long distances and sparse population, integration of different types of
transportation is needed to gain efficiency. This paper presents a Toolkit, which
assist local and regional authorities to implement MaasS in sparsely populated areas.
The Toolkit provides guidelines and recommendations and covers best practices,
procurement models and a framework for the evaluation of openness and scalability
of Maas solutions. The study is based on case studies piloting new mobility services
in sparsely populated areas in Finland. They are developed in collaboration between
public and private sector and include e.g. demand-responsive-transport and
services integrating different user groups, such as statutory social and health
service transportation, service transport targeted e.g. for elderly, and other self-
paying customer utilizing a smartphone app.

Keywords: MaaS; PPP; rural; best practice; procurement; scalability
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Full paper: https://cris.vtt.fi/en/projects/alueellisen-liikkumisen-palveluiden-
integroitu-operointi

657 Risks needing more research before MaaS becomes widespread

Moshe Givoni?, Eric Bruun®*

a Tel Aviv University, Israel
b Kyyti Group, Ltd., Finland
* eric.bruun@kyyti.com
Abstract

This research addresses the prospects for a largely private-sector led MaaS industry
versus public. It defines MaaS as consisting of three fundamental components: a
journey planner, a one stop information and payment site combined, and shared
vehicles. A table is presented that summarizes main risks under four themes related
to 1) Private sector led MaaS and associated business models, 2) focus (or more
weight) on car transport vs. larger public transport vehicle, 3) focus on
technological development rather than service development (as the name MaaS
would imply), and 4) governance in an age where most price setting and service
integration responsibility is relocated. Most results described suggest a need to
favor a publicly-owned non-profit MaaS set up to reflect goals of financial and
environmental sustainability and long-term development goals. We conclude that
for the benefits of MaaS to be realized with the risks minimized, specific research
is urgently needed.

Keywords: Mobility as a Service, Transport Governance, Transport Policy, Public
Transport, Sustainability

Full paper:
https://docs.google.com/document/d/1RrBOGtvPBUb5NR5DVR fSNegbgStyhIV7
QR3VoEzQE/edit?usp=sharing

708 Mobility-as-a-Service is not only about technology: the
importance of MaaS ethos in the design of the public policy
framework

Renata Lajas®*, Rosario Macario®

a Instituto Superior Técnico, Av. Rovisco Pais 1, 1049-001 Lisboa, Portugal
b Instituto Superior Técnico, Av. Rovisco Pais 1, 1049-001 Lisboa, Portugal
* renatalajas@gmail.com
Abstract

The continuous growth of the world population and rising urbanization poses several
challenges to urban mobility systems. At the same time the digitalization megatrend
is reshaping lives worldwide and data is seen as the new “oil” of the 21st century,
while the sharing economy is thriving. Given the existing diversity of transport
services, "MaaS"” emerges as a potential mobility disruption. This paper sets out to
propose a “Mobility-as-a-Service (MaaS) Public Policy Framework”, applying a
twostage approach. Firstly, structuring a “MaaS” concept and proposing a “MaaS
topology”; and secondly, identifying the policy instruments and stakeholder
responsibility at each urban mobility management decision level and “MaaS”
feature, with the ultimate aim of proposing a public policy framework for
implementation. If "MaaS” is considered a Mobility Management tool by authorities,
supported by a coherent public policy framework, this will enable the supporting of
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monitoring functions, which can have an important impact on the implementation
of sustainable mobility policy goals.

Keywords: Mobility-as-a-Service; Public Policy; “MaaS"”; Policy Instruments;
Mobility; Topology

746 MyCorridor MaaS: A stakeholder-inclusive MaaS platform

Athanasios I. Salamanis®*, Theodoros Ioakeimidis?®, Dionysios Kehagias?, Maria
Gkemou®, Dimitrios Tzovaras?

a Information Technologies Institute, Centre for Research & Technology Hellas, P.O Box 60361, GR
57001 Thermi-Thessaloniki, Greece
b Hellenic Institute of Transport, Centre for Research & Technology Hellas, P.O Box 60361, GR 57001,
Thermi-Thessaloniki, Greece
* asal@iti.gr
Abstract

With the rapid growth of the global population and its concentration in large urban
centres, the need for smart and sustainable mobility solutions has become more
imperative than ever. Among the mobility paradigms advocating the shift from
vehicle ownership to vehicle usership, the Mobility as a Service (MaaS) paradigm,
namely the mobility system that brings together several heterogeneous mobility
offerings from different service providers enabling end-users access on them via a
single digital interface, seems as the most feasible solution. The acceptance of the
MaaS paradigm by the vast majority of citizens requires putting people and their
needs in the center of the MaaS design. This paper presents the MyCorridor Maas,
a user-centric Maa$S delivery platform, which introduces design and implementation
principles for the key components of a MaaS platform, aiming at maximizing the
Maa$S paradigm user acceptance.

Keywords: MaaS; urban mobility; MaaS API; Maa$S platform

Full paper:
https://www.researchgate.net/publication/339352793 MyCorridor MaaS A stake
holder-inclusive MaaS platform

775 Shaping urban mobility

Johan Wallin@*

a Synocus Group, Bulevardi 5 A 5, Helsinki 00120, Finland
* johan.wallin@synocus.com

ABSTRACT

This paper is based on clinical research of the evolving Nordic mobility ecosystem
NUME (Nordic Urban Mobility Ecosystem), which was initiated with the support of
Business Finland during spring 2017. NUME is a sub-community of the World
Alliance for Low Carbon Cities (WALCC), supporting innovations in the Finnish
transport sector. During its first two years of operation, the ecosystem has gone
through different stages in the establishing of the more stable network, which
ultimately has become a platform for new projects supporting the goal of promoting
lower-carbon urban transport solutions. Business models and capability maps have
been used as tools when orchestrating the evolving ecosystem.

Keywords: business models; capabilities; ecosystems; orchestration

Full paper: https://www.synocus.com/wp-
content/uploads/2020/03/TRA2020 11102019 wallin.pdf
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974 The Shared Mobility Agency operating in Elba: a first step
towards a rural Maas initiative

Saverio Gini?, Giorgio Ambrosino®*

a MemEx srl, Piazza Benamozegh 17, Livorno-157123, Italy
* giorgio.anbrosino@memexitaly.it
Abstract

This paper details the concept, identifies the main work phases and milestones and
details the activities carried out by MemEx and Portoferraio Municipality within
CIVITAS Destinations project to design and implement the Shared Mobility Agency
as first milestone for the future development of a rural Mobility as a Service (MaaS)
initiative in Elba island. The paper details the main results of the user needs
analysis, how the Agency concept was built on the top of this and the road to its
implementation. The features and the functional specifications of the technological
platform supporting operation of the Agency are spotlighted. In October 2019 the
first internal tests will start followed by an extensive public testing phase involving
selected groups of users. The launch is planned in March 2020. The presentation
will be updated with the results of public testing phase and first feedbacks after the
launch.

Keywords: sharing services, infomobility, networking

1175 Insights on the acceptance of direct private car rental for
supporting peer to peer mobility solutions — a case study on Italy
and Greece

Dimitrios Kourtesis?, Nikolaos Tsoniotis?, Stefanos Tsiakmakis®<, Michail Makridis9,
Georgios Fontarasd*

a Ideas Forward, Thessaloniki, Greece
b Information Technologies Institute, Centre for Research and Technology Hellas, Thessaloniki, Greece
¢ BIO2CHP, Thessaloniki, Greece
d Sustainable Transport Unit, Directorate for Energy, Transport and Climate Change, European
Commission Joint Research Centre, Ispra, Italy
* georgios.fontaras@ec.europa.eu

Abstract

Passenger and goods transport are two sectors that undergo rapid changes. The
sharing economy is transforming markets around the world and passenger
transport markets are no exception. This study focused in particular on peer-to-
peer (P2P) car sharing. For any such service to function it is important to have a
good understanding of the expected acceptance of the sharing concept within the
local communities. The paper presents the results of the investigation made in the
Greek and Italian market in order to understand the perception of vehicle owners
about peer-to-peer car sharing. Validation experiments were elaborated in a
questionnaire that resulted in collecting answers from 254 participants mainly
originating from Greece and Italy with a wide age distribution. Out of them 29.1%
would be willing to rent out their car at €36, a price competitive to alternative
options such as car rentals. Insurance issues appear to be the most prominent issue
for participating in such a service, while some prior knowledge and the ability to
monitor the conditions of the vehicle rental also attracted the concern of the
respondents.

Keywords: peer-to-peer car sharing, cars, questionnaire, public acceptance
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123 ComplexTrans - global land transportation system

Jiri Hofman?, Roman Cermak®

a University of West Bohemia, Univerzitni 8, 30100 Pilsen, Czech Republic
b University of West Bohemia, Univerzitni 8, 30100 Pilsen, Czech Republic
* hofman.ji@gmail.com

Abstract

Land-transportation can 't further meet its demands. Crowded highways, crowded
cities, dangerous emissions, traffic accidents, delays, expensive railways. Solutions
are being sought to transfer a large part of passengers- and especially freight-traffic
to (high-speed) rail and to go electromobility, car-sharing, 5G-connectivity,
autonomous ride, MaaS-transport-coordination, Hyperloop-type solutions.
However, all these solutions have other problems and limitations. Solutions are not
sought where they really exist - in the mutual adaptation of road and rail vehicles
and their deep cooperation. ComplexTrans-project shows that simply adapting
dimensions and functions of road and rail vehicles can eliminate (at least
substantially reduce) all the problems of existing land transport, resulting in - ample
parking space, reduced traffic density in and outside of cities, electric-vehicles with
unlimited range and cheaper than standard cars, cheaper and easy affordable
recharging of batteries, autonomous ride, self-financing rail-transport, transfer of
intercity freight to rail, replacing part of continental air-transport and many others.

Keywords: intermodal; door-door; city; intercity; rail road

Full paper: http://hdl.handle.net/11025/36516

218 Exploring the adoption of moped scooter sharing systems in
Spanish urban areas

Alvaro Aguilera-Garcia®*, Juan Gomez?, Natalia Sobrino?

a Centro de Investigacion del Transporte (TRANSyT) - Universidad Politécnica de Madrid., Calle
Profesor Aranguren 3, 28040 Madrid, Spain
* alvaro.aguilera@upm.es

Abstract

Innovative mobility solutions are emerging in urban areas. These alternative
transport modes enable people short-term access to transportation modes on an
as-needed basis. Within this new trend, moped scooter sharing is experiencing a
great boom in many cities worldwide, particularly in Europe. To date, almost no
efforts have been devoted to exploring the adoption of this mobility alternative.
Based on the information collected through an online survey disseminated in
different Spanish cities, we developed a generalized ordered logit model to identify
the key drivers determining the adoption and frequency of use of moped scooter
sharing services in urban areas. The research concludes the main role played by
some sociodemographic and travel-related variables, such as age or level of
education, while personal opinions and attitudes were not generally found
statistically significant. Furthermore, a better understanding of this shared mobility
option is provided, as well as some implications on mobility.

Keywords: moped scooter sharing; shared mobility; urban mobility; user
perception; generalized ordered logit model; Spain

49


http://hdl.handle.net/11025/36516

Traficom Research Reports 7/2020

283 What are the factors and needs promoting Mobility-as-a-
Service? Findings from the Swiss Household Energy Demand Survey
(SHEDS)

Raphael Horler?, Anna Stlinzi®*, Anthony Patt, Andrea Del Duce?

a Institute for Sustainable Development, Zurich University of Applied Sciences (ZHAW),
Technikumstrasse 9, 8401 Winterthur, Switzerland
b Center for Economic Research, MTEC, Swiss Federal Institute of Technology (ETH),
Zlirichbergstrasse 18, 8092 Ziirich, Switzerland
c Institute for Environmental Decisions, Swiss Federal Institute of Technology (ETH),
Universitétsstrasse 16, 8092 Zurich, Switzerland
* stuenzia@ethz.ch

Abstract

Mobility-as-a-Service (MaaS) is a service that supports customers’ transportation
needs by providing information and ticketing for a multitude of transport modes in
one interface; thus, it potentially represents an important lever to reduce negative
transportation impacts such as emissions and congestion. By means of an online
survey conducted in Switzerland, we try to understand potential user needs as well
as factors that would motivate the use of MaaS. The results indicate the lowest level
of openness to MaaS for commuting and the highest for weekend leisure trips.
Factors that positively influence openness to using Maa$ for leisure activities include
a higher education degree, experience with carsharing and the use of
announcements of future transportrelated climate policy. On the other hand,
intention to reduce car usage was positively related to openness to MaaS in
commuting. These findings suggest focusing specifically on either commuting or
leisure activities when designing policy measures.

Keywords: Mobility-as-a-Service; influential factors; peer effect; policy
recommendations; logistic regression; user needs

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

506 Opportunities and barriers to multimodal cities: Lessons learned
from in-depth interviews about attitudes towards Mobility as a
Service

Melinda Matyas@*

a MaaSLab, Energy Institute, University College Lonodn, 14 Upper Woburn Place, WC1H ONN, London,
UK
* melinda.matyas@ucl.ac.uk

Abstract

With the emergence of the Mobility as a Service (MaaS) concept, it is important to
understand whether it has the potential to support behaviour change and the shift
away from private vehicle ownership and use. This paper aims to identify potential
ways that MaaS (specifically Maa$S plans) could help encourage behavioural change;
and understand the barriers to using alternative transport modes. In-depth
interviews and qualitative analysis are applied to the case study of London. The
results indicate that individuals segment the transport modes offered via MaaS into
three categories: essential, considered and excluded. Soft measures should target
each individuals’ consideration set as this is where the most impact can be made
regarding behaviour change. Respondents also highlighted factors that make them
apprehensive towards certain modes, such as safety, service characteristics and
administration. Interventions that focus on the socio-demographic groups that are
most affected could help make these modes more appealing.
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Keywords: Behaviour change, Transport policy, Mobility as a Service, Maas,
Interviews, Qualitative analysis
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509 Driver choices towards ride sharing in Athens

A. Boulougari?, P. Papantoniou®*, G. Yannis?
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b Chair of Transportation Systems Engineering, Department of Civil, Geo and Environmental
Engineering, Technical University of Munich, Arcisstrasse 21, Munich 80333, Germany
* p.papantoniou@tum.de
Abstract

The objective of this paper is to investigate and analyse the drivers’ preferences
toward ridesharing, with focus on examining whether the passengers intend to use
a shared vehicle and identifying the main factors which determine the choice of
ridesharing service as a way to travel. For this purpose, a stated preference
experiment (questionnaire survey) was carried out in order to capture travelers’
preferences on ride sharing preferences in Athens. In the next step, an appropriate
modelling methodology has been developed, including descriptive analysis in order
to explore the large database followed by two binary logistic regression models
which were developed. Results indicate that especially young and female travelers
were found to state that they would use ridesharing services to a higher degree.
Furthermore, regarding traveling for work purposes, it was found that increasing
transit time and number of weekly trips for work seems to lead to increase
probability of the future ridesharing option.

Keywords: ridesharing services; drivers’ preferences; stated preference analysis;
binary logistic regression

536 Determinants of Success and Constraints of Integrated
Ridesharing in Rural Areas

Jonas Harz®*, Carsten Sommer?

a University of Kassel, Chair of Transportation Planning and Traffic Systems, MénchebergstraBe 7,
34125 Kassel, Germany
* jonas.harz@uni-kassel.de

Abstract

Ridesharing is often seen as a possibility to increase the mobility of citizens in rural
areas, especially in connection with existing public transport. Two platforms were
examined and evaluated in the research project GetMobil, which focused on the
barriers and potentials in relation to the effects achieved. This was done with
several surveys, analysis of usage data and expert interviews. The research showed
that one common feature of both platforms was the low number of successfully
completed rides. The question arising from this is: how should a ridesharing
platform be designed in order to achieve a high proportion of matches between
ridesharing offers and requests, motivate as many people as possible to participate
actively and increase the mobility of residents in the region. Based on the
examinations, recommendations were compiled for implementing ridesharing
services.

Keywords: ridesharing; mobility as a service; rural areas; public transport
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683 Examining preference heterogeneity for Mobility-as-a-Service
Plans

Melinda Matyas®*, Maria Kamargianni®

a MaaSLab, Energy Institute, University College London, 14 Upper Woburn Place, WC1H ONN, London,
UK
* melinda.matyas@ucl.ac.uk
Abstract

The concept of Mobility as a Service (MaaS) plans, where users pre-pay for a
specific combination and amount of transport modes bundled together into a single
product, has been a topic of discussion since early stages of MaaS developments.
This paper aims to examine individual preferences for MaaS plans, specifically
addressing the question of preference heterogeneity. In doing so, a Latent Class
Choice Model developed, allowing us to segment respondents into a finite number
of groups and improve our understanding of how individual characteristics and
mobility habits lead to the choice of MaaS plans. The results indicate significant
heterogeneity with regards to preferences towards MaaS plans. Five latent classes
emerged through the analysis, all with different MaaS plan preferences and
individual characteristics. Current travel behaviour and individual characteristics
were shown to play a role in a person’s willingness to purchase MaaS plans.

Keywords: Mobility as a Service, MaaS, Latent Class Choice Model, LCCM,
Heterogeneity, User Groups

763 electro-Mobility-as-a-Service (eMaaS) in the EU funded STEVE
Project experience
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Abstract

Today’s modern light electric vehicles (LEVs) range from two-wheel motorbikes, e-
bikes, to low speed micro fourwheelers, i.e. light and heavy quadricycles (L6e and
L7e). In the context of the EU H2020 funded STEVE project, the future LEV users
are involved. The concept of profiling prospective LEVs users refers to a non-
commercial operation to gather and aggregate data and knowledge about present
users’ propensity to engage in with LEVs, comodality and gamification services. This
contribution targets new urban services, LEV solutions and relative pilot tests for
final users’ profiles as essential elements to increase and promote next generation
mobility in Europe. The paper aims to describe the STEVE methodological approach,
preliminary results and recommendations on what prospective LEV users are
revealing in terms of their needs, preferences and appreciation of future electric
mobility services.
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770 Simulation of effects of ride sharing interconnected with public
transport in rural areas

Ramon Briegel®*, Maria Daskalakis®, Carsten Sommer?

a Department of transport planning and transport systems, University of Kassel, 34109 Kassel,
Germany
b Department of economic policy, innovation and entrepreneurship, University of Kassel, 34109
Kassel, Germany
* ramon.briegel@uni-kassel.de

Abstract

In rural areas, mobility is dominated by the private car, while public transport is
often insufficient. On-demand services and ride sharing interconnected with public
transport try to fill the gaps of classic public transport. We investigate the potential
of cognitive-motivational and structural interventions to foster the use of such a
ride sharing system in the light of the economic, ecological and social sustainability
dimensions by means of agent-based computer simulations. Fishbein and Ajzen’s
reasoned action approach and Herbert Simon’s action model constitute the main
theoretical foundations of the simulation model; two surveys in the area of
investigation serve as empirical foundation. Simulation results indicate that the
overall potential of this kind of ride sharing system regarding the economic and
ecologic sustainability dimensions is rather low. While monetary incentives are
ineffective, cognitive-motivational interventions addressing altruistic and
environmental aspects perform somewhat better, in particular when two such
interventions are combined.

Keywords: Ride sharing; public transport; rural area; multi-agent system;
cognitive-motivational intervention; sustainability

782 Shared mobility services in Malta: User needs and attitudes

Suzanne Maas?®*, Maria Attard®

a Institute for Climate Change and Sustainable Development, University of Malta, Msida, Malta
* suzanne.maas@um.edu.mt

Abstract

The past 2 years have seen the introduction of (e-)bicycle and car sharing in Malta.
To understand the awareness and acceptance of these shared mobility services, a
repeated cross-sectional survey with a sample representative of the Maltese
population was held. The results provide insight in the attitudes of people towards
bicycle- and car-sharing services, as well as their user needs, through the analysis
of factors that encourage or discourage people from considering using shared
mobility services. The paper ends with a discussion of the results and
recommendations to support further promotion of shared mobility services.
Improved road safety and safe infrastructure, investment in cycling skills and road
safety education have the potential to encourage respondents to consider using
bicycle sharing. More information about financial savings, and time and cost savings
because of the use of reserved parking spaces and priority lanes can convince
people to use car sharing.

Keywords: sharing economy; user needs; bicycle sharing; car sharing; cross-
sectional survey; Malta
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992 Smart mobility for all: integrating accessibility holistically

Terhi Tamminen@*, Petteri Alinikula?, Marjo Kivi®, Sakari Somerpalo®, Azra
Tayyebi?®

a Avaava Oy, Katariina Saksilaisen katu 6, 00560 Helsinki, Finland
b Linea Konsultit Oy, Ruoholahdenkatu 8, 00180 Helsink, Finland
* terhi.tamminen@avaava.fi

Abstract

Mobility and transportation are facing radical changes in the coming years. The
upcoming smart mobility covers the infrastructure, services, and business models.
The new services are enabled by Mobility as a Service (MaaS), shared economy and
autonomous vehicles. The promise of smart mobility is not fulfilled if accessibility
in different modalities of transportation is not handled holistically. The transport
routes need to be accessible end-to-end and the applications for route planning,
vehicle reservation and purchasing tickets need to include the accessibility data.
The data needs to be dynamically updated if, e.g., a bus is replaced by a non-
accessible bus due to an accident. The user interface - the mobile application -
must be optimized for all including blind, partially sighted, hard-of- hearing, people
using wheelchairs, and people with cognitive challenges. In this study we suggest
a data architecture based on the analyzed user needs for accessible Maa$S routes.

Keywords: Mobility as a Service; data architecture; mobile application; accessibility

1069 Drivers and Barriers of Mobility-as-a-Service in urban areas

Y. Araghi®*, N. Larco®?, G.M. Bouma¢, C. Doll¢, D.M. Vonk Noordegraaf?, K.
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Germany
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e Systems and Innovation Research, Fraunhofer-ISI, Breslauer Strasse 48, 76139 Karlsruhe, Germany
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Abstract

Around 70% of world population will be living in urban areas by year 2050.
Therefore, urban transport providers need to be more efficient and innovative to be
able to cope with the large demand. The concept of Mobility-as-a-Service (MaaS)
is an innovative approach that can potentially offer a way forward to deal with this
demand in urban areas in future. In this paper, we discuss expected positive
outcomes, drivers and barriers of MaaS. We provide two national case studies from
the Netherlands and Germany to put the mentioned drivers and barriers into
perspective. Finally, we provide some food-for-thought and action points for
decision makers in transport regarding the arrival of MaaS and preparing the
transport sector in anticipation of the large urban mobility demand.

Keywords: New mobility, Mobility-as-a-Service, drivers and barriers, transport
policy
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1146 Assessment and categorization of shared on-demand mobility
services

Tero Haahtela?*
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* tero.haahtela@aalto.fi

Abstract

The aim of this paper is to describe the process of developing an assessment model
for shared on-demand mobility services. The purpose of this assessment is to
provide more information on the topic for different stakeholders, while the primary
viewpoint is the cities’ and their transport authorities’ perspective. This information
helps in analyzing how these services can complement the existing local multimodal
public transportation. Based on the preliminary results, a categorization for the
shared on-demand mobility service types is presented as well.

Keywords: on-demand mobility; mobility service assessment; Mobility-as-a-Service

1.9 Scientific and technical session 9: Data and big data in mobility

336 Spatial analysis of driver safety behaviour using data from
smartphones

Ilias Parmaksizoglou?, Dimitrios I. Tselentis?, George Yannis®*

a National Technical University of Athens, Department of Transportation Planning and Engineering, 5,
Iroon Polytechniou str. GR-15773, Athens, Greece
* geyannis@central.ntua.gr

Abstract

The aim of this research is to conduct a spatial analysis of driver safety behavior
using data from smartphones. More specifically, it is investigated how the number
of harsh accelerations and decelerations per day, which are key elements of
everyday driving, is influenced with both the road environment and road users'
behaviour. Data were processed in a GIS computer software, resulting to the
creation of new tables describing the phenomena observed on the signalized arterial
studied (Leoforos Mesogeion) in node and link areas. Additionally, analytic maps
were developed that aimed to indicate patterns of the accumulation and ranking of
the harsh events in the selected road segments. Finally, four linear regression
models were developed, which demonstrated speed as the most statistically
significant factor in predicting the number of harsh events per day on a region basis.

Keywords: driver behaviour; harsh events; spatial analysis; GIS; linear regression

489 Estimating passenger experience from vehicle data:
Preconditions for using machine learning

Timo Laakko?*, Juho Kostiainen?, Olli Pihlajamaa?®

a VTT Technical Research Centre of Finland Ltd., P.O. Box 1000, FI-02044 VTT, Finland
* timo.laakko@vtt.fi

Abstract

These days, there is a vast amount of data available from public transport vehicles.
This data has potential to be used for estimating passenger experience and comfort.
Automatic and continuous monitoring of parameters affecting user experience can
help in, for example, designing and developing better vehicles, using the
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information for operator rewards or for training drivers. This paper looks at how
machine learning can be applied for estimating (electric) bus passenger experience
automatically by using commonly available vehicle and sensor data. The focus is on
how to ensure that data is interpreted correctly. We compare data collected from
electric buses with passenger survey results and passenger feedback to identify
relevant data types. Along with promising parameters for evaluating passenger
experience, we provide recommendations on what needs to be considered in
collecting actual user experiences for validating causation and results.

Keywords: artificial intelligence; machine learning; user experience; public
transport; big data

Full paper:
https://www.researchgate.net/publication/339848623 Estimating passenger exp
erience from vehicle data Preconditions for using machine learning

570 Assessing the impact of Big Data for improving transport
efficiency: A cross-modal approach
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Abstract

Data collectors and their technology embedded are exponentially increasing and
the major interest of enterprises is focused on how this data can be analysed and
put into real-time service for users and operators. The EU H2020 project
Transforming Transport (TT) has leveraged Big Data technologies to demonstrate
their impact on thirteen pilots working on seven specific transport areas such as
highways, connected vehicles, rail, ports, airports, urban mobility and e-commerce.
Throughout several KPI consciously selected, it has been possible to assess the
benefits of the Big Data implementation on the transportation sector. This paper
presents the results of this assessment, which reveals improvements around 40-
60% regarding the operative cost, energy consumption, environmental quality and
the enhancement of the predictive maintenance of assets, among others.

Keywords: Big Data; Transportation Sector; Key Performance Indicators;
Assessment Category; Pilot Domain; Global Assessment Objectives

799 A Decision Support Tool for Evaluating Big Data Investment in
Transport: Empirical evidence from European use cases of NOESIS
project
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a National Technical University of Athens, Department of Transportation Planning and
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Abstract

Big Data technologies have become extremely popular in transportation
applications worldwide. The European Union (EU) Horizon 2020 (H2020) NOESIS
project (http://www.noesis-project.eu) aims at improving the understanding about
the impact of big data by creating a Decision Support Tool for evaluating big data
investment in transport. Towards this aim, key challenges of Big Data utilization in
the transportation domain are identified, use cases of applications are recorded and
a benefit evaluation of Big Data applications is designed, in order to support future
decisions. These tasks form the scope of this research. Initially, 13 areas of focus
for Big Data in Transport are presented, followed by the first library of recorded Big
Data use cases, along with a Data Benefit Analysis methodology and a decision
support tool. As a result, a first holistic approach towards exploiting the
socioeconomic impact of transportation investments using Big Data is formed.

Keywords: Big data, Transport, Decision support tool, Data Benefit Analysis

833 Big data and inland waterway traffic management: Lessons
from the ‘Blauwe Golf Verbindend’ case study

Bastiaan van Berne?*, Ivo Hindriks?, Martijn van Hengstum®, Arnaud Burgess?®

a Panteia BV, Bredewater 26, Zoetermeer 2715 CA, The Netherlands
b Rijkswaterstaat, Derde Werelddreef 1, Delft 2622 HA, The Netherlands
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Abstract

In response to the increase in transport demand and the pressure on resources for
real-time traffic management and in combination with technological advancements,
traffic managers started to design more intelligent transport systems based on big
data. This paper presents the challenges and enablers involved in the
implementation of a data-based traffic management solutions by looking at one
specific case called Blue Wave Connected (BWC, in Dutch: ‘Blauwe Golf
Verbindend’). BWC is a knowledge and open data platform for traffic established by
regional governments in the Netherlands. It aims to optimize the situation for both
IWW vessel and road vehicles by optimizing IWW traffic through traffic
management and providing IWW services. The results point to how the application
of big data does not necessarily pose a technological issue, but more importantly
an organisational issue.

Keywords: Real-Time Traffic Management, Big Data, Inland Waterways

915 Using Digital Twin Technology to Ensure Data Quality in
Transport Systems

Mikael Manngarde, Wictor Lund?, Jerker Bjérkqviste*

a Abo Akademi University, Domkyrkotorget 3, 20500 Turku, Finland
* jerker.bjorkqvist@abo.fi

Abstract

Autonomous transport systems are dependent on real-time data from their
environment. The data is read from a multitude of sensors ranging from sensors
measuring temperature, pressure, and flow to advanced sensor systems such as
GPS and Lidar systems. When the sensor data is used as input to an automation
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system, measurement errors and sensor faults may lead to invalid situation
awareness or even catastrophic failure. Digital Twins (DTs) are digital
representations of a physical systems, where the physical rules of a system are
expressed in a mathematical form. When feeding sensor data to the DT, sensor
values can be checked against the rules of the physical system. This enables
feasibility checking of sensor values, and together with sensor redundancy, faulty
measurements can be corrected. In this paper, we present the DT for a marine
vessel energy subsystem and use the DT for validating and cleansing of
representative data for that subsystem.

Keywords: Digital Twin, Data Quality, Energy Systems, Heat Exchanger

Full paper:
https://www.researchgate.net/publication/339875335 Using Digital Twin Techn
ology to Ensure Data Quality in Transport Systems

937 Passive Wi-Fi Monitoring in Public Transport: A case study in
Madeira Island
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Abstract

Transportation has become of evermore importance in the last years, affecting
people's satisfaction and significantly impacting their quality of life. In this paper
we present a low-cost infrastructure to collect passive Wi-Fi probes with the aim of
monitoring, optimizing and personalizing public transport, towards a more
sustainable mobility. We developed an embedded system deployed in 19 public
transportation vehicles using passive Wi-Fi data. This data is analyzed on a per-
vehicle and per-stop basis and compared against ground truth data (ticketing),
while also using a method of estimating passenger exits, detecting peak loads on
vehicles, and origin destination habits. As such, we argue that this data enables
route optimization and provides local authorities and tourism boards with a tool to
monitor and optimize the management of routes and transportation, identify and
prevent accessibility issues, with the aim of improving the services offered to
citizens and tourists, towards a more sustainable mobility.

Keywords: passive Wi-Fi; sensory data; sustainable mobility

Full paper: http://feto.arditi.pt/pubs/TRA2020 Passive Wi-
Fi_Monitoring in Public Transport.pdf

1030 Data-based Synthetic Population Generator for Activity Based
Transport Models

Petr Hajduka*, Claudio Roncoli®, Mikko Pihlatie?
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Abstract

Transport models are a key to understanding the mobility inside cities. Despite the
fact that activity-based transport models offer better level of detail and finer
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interactions compared to four-step models, they lack a suitable methodology for
creating a meaningful population out of open data without the burden of privacy
sensitivity. This paper is trying to bridge this gap by introducing a new methodology
and its implementation for the Capital Region of Helsinki, Finland. The generated
population is finally tested as a part of activity-based transport model for the same
area. Results show that generating the population solely from open aggregated
data is possible and shows good correlation with the observed data.

Keywords: activity-based model, transport model, simulation, agent-based
simulation, open data

1067 Context-sensitive modeling of public transport data

Inés Leite?, Anna Carolina Finamore?, Rui Henriques®*
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Abstract

Despite the efforts placed by major European cities to optimize public
transportation, traffic data analytics often disregard vital situational context. This
work proposes a methodology to integrate situational context (including public
events, planned interventions and citizen notifications) in the analysis of public
transport data. The major contributions are the: online consolidation and labeling
of heterogeneous sources of context; calendar-driven statistical modeling of
expected traffic behavior; and the integrative display of traffic and its situational
context, accompanied by spatiotemporal navigation and zooming facilities.
Preliminary results collected from the Lisbon’s subway network system shows the
relevance of these contributions to support context-sensitive decisions.

Keywords: situational context, sustainable mobility, subway network traffic data,
integrative descriptive analytics

Full paper:
http://web.ist.utl.pt/rmch/upload/publications/TRA ContextModelingTransportDat
a_LeiteFinamoreHenrigues.pdf

1144 Benefits of real time information flow in multimodal transport
chains on ferry shipping example
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Abstract

Nowadays, the changes in multimodal transport chains functioning are observed.
They are influenced among others by continuously growing requirements for
transport services. One of them deals with information flow, customers want to be
well informed on the performance of the particular stage of transport processes.
That is why real time information sharing between the particular stakeholders of
multimodal transport chains becomes up-to-date. The article aims to present the
range of possible benefits that may be achieved by users of real time data of
multimodal transport chains on the ferry shipping example. On the basis of
literature analysis and interviews held with stakeholders who use ferry connections
in the Baltic Sea region it was possible to identify the scope of possible benefits and
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divide them into groups perceived from different perspectives, including those
related to the specific groups of users.

Keywords: multimodal transport, real time data, ferry shipping, benefits

1.10 Scientific and technical session 10: Safety through data,
digitalisation and automation

219 Investigation of the impact of weather conditions to young
drivers' behaviour and safety in cities
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Abstract

Driving in adverse weather conditions is not only associated with a high risk of being
involved in an accident, but it also affects the severity of an accident. The objective
of this research is to investigate the impact of weather conditions on young drivers'
behaviour and safety in urban areas. In order to achieve this objective, an
experimental process on a driving simulator was carried out, in which 40
participants drove in different driving scenarios. Regression statistical models were
developed to investigate the impact of weather conditions on the mean speed
(linear) and the accident probability (logistic). The models' application shows that
driving in the rain contributes to a small reduction in speed, but also to a significant
increase in the probability of an accident. When driving in fog, drivers seem to be
more cautious, resulting to a decreased accident probability.

Keywords: weather conditions; driving simulator; speed; road accidents; linear
regression; binary logistic regression

226 Analysis of highly automated vehicles’ potential to prevent
pedestrian crashes when prioritizing safety and traffic flow

Roni Utriainen@*, Markus Pdéllanen?
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Abstract

Interaction between drivers and pedestrians enables that the pedestrians may cross
the street without a conflict. When highly automated vehicles (HAVs) become
prevalent, interaction will change. Albeit an HAV can be able to identify pedestrians,
it may not be able to assess pedestrians’ intentions to cross the street. This study
assesses HAVs' hypothetical possibilities to avoid 40 in-depth investigated fatal
pedestrian crashes, which occurred with conventional vehicles. The analysis was
made by two different approaches as assumptions; the HAVs could be programmed
to prioritize ‘pedestrian safety’ or ‘traffic flow’. In the ‘pedestrian safety’ approach,
the HAV decreases speed nearby pedestrians, which reduces traffic flow due to
frequent decelerations. 37 of 40 crashes are avoidable. In the ‘traffic flow'
approach, the HAV avoids unnecessary decelerations, as the HAV only decelerates,
when the pedestrian is in a collision course. This leads to smaller safety potential
as 32 of 40 crashes are avoidable.

Keywords: Highly automated vehicle; pedestrian; safety potential; interaction
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612 Identification of Road Safety Risk Factors in Africa

George Yannis?, Stergios Mavromatis®*, Katerina Folla?, Alexandra Laiou?, Dimitris
Nikolaou?, Susanna Zammataro®, Julia Funk®, Athanasios Theofilatos¢, Ruth
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Kluppelsf, Laurant Carnis9, Dominique Mignot9
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Abstract

The paper presents the results of the analysis of road safety data, collected within
the research project "SaferAfrica - Innovating dialogue and problems appraisal for
a safer Africa", aiming to support policy makers and stakeholders with evidence on
critical risk factors, related actions and good practices drawn from high quality data
and knowledge. The project is funded by the European Union’s Horizon 2020
research and innovation programme. The overall objective is to identify key risk
factors affecting road safety in African countries. More specifically, a data
organisation and analysis system was developed for the data gathered in order to
produce indicators and define critical areas and challenges per topic and region of
Africa. The analysis of the data for identifying key risk factors was performed on 5
different topics and priority areas for road safety actions and interventions were
highlighted.

Keywords: road safety; SaferAfrica; risk factors; priority areas

747 FERSI position paper: Safety through automation? Ensuring
that automated and connected driving contribute to a safer
transportation system

Anna Anund?*, Anders Lindstrém?, Ingrid van Schagen®, Astrid Linder?

a VTI, SE-581 95 Linkdping. Sweden
b SWOV Institute for Road Safety Research, PO Box 93113, NL-2509 AC The Hague, The Netherlands
* anna.anund@vti.se

Abstract

In 2018, the Forum of European Road Safety Research Institutes (FERSI) published
a report on automated driving (AD) from a road safety point of view, prepared by
a dedicated FERSI Working Group with experts from eleven European countries.
The group identified 23 high priority concerns or questions, clustered into four
categories, to ensure that connected AD and co-operative ITS successfully
contribute to a smart, green, and integrated transport system which at the same
time is a safe transport system. The discussions resulted in ten principles to be
fulfilled in order to optimise the safety effects of AD. Even if these principles may
seem straightforward, the underlying questions are complex, and the identification
and realisation of cost-efficient and effective solutions will require considerable
effort. Many strong industrial and political driving forces exist, but so far improving
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road safety seems to get insufficient priority. FERSI therefore recommends a
number of focused actions.

Keywords: Automated driving; Connectivity; Road safety; Policy making; Research

Full paper: https://fersi.org/wp-content/uploads/2020/03/TRA2020-FERSI-Safety-
through-automation.pdf

772 Road safety comparative analysis in the Maghreb
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(IFSTTAR), 25, av. Francgois Mitterrand, F-69675, Bron, France
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Abstract

Review of recent WHO reports on road safety in the world shows

e The Maghreb is at high risk,

e The data provided are of poor quality.
In one country, the more incomplete the collection of data on the victims of road
accidents, the more biased the road safety vision, the more likely the road safety
policy in that country will be ineffective. In Maghreb area, only deaths on the spot
are counted as killed on the roads. Secondary deaths are not recorded. This
underreporting is even more important for injured ones. This reveals the lack of
means implemented to assess the real state of the situation and to carry out an
efficient prevention policy. It is not enough to remember that 90% of accidents are
due to the human factor. This does not relieve the public authorities of their
responsibilities if they do not offer road users viable alternatives.

Keywords: Road Safety; Road Traffic Accident; Prevention; Road Trauma Care;
Maghreb

Full paper: https://hal.archives-ouvertes.fr/hal-02507251

783 Impact evaluation of the Porokello alert service

Satu Kotituomi®*, Matti Huju?, Risto Kulmala?, Ahti Lahtela®, Anna Schirokoffc
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¢ Finnish Transport and Communications Agency Traficom, Kumpulantie 9, 00520 Helsinki, Finland
* satu.kotituomi@traficon.fi
Abstract

There have been about 4,000 reindeer collisions annually in northern Finland.
Preventing collisions has proved to be challenging. In 2013 a reindeer alert service
that combined location data and mobile phone technology was trialled for the first
time. In 2017 Porokello application was published. The objective of this evaluation
was to investigate whether the Porokello warning system has had an impact on
traffic safety, and to make recommendations which could result in improvements
of the service. On the basis of examination of statistics and maps can be seen that
the number of reindeer accidents and the accident rate have decreased since the
introduction of Porokello. It is probable that the positive change in the number of
reindeer accidents is due to the service. However, as the data covered only two
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years in this study it was not possible to differentiate the impact of Porokello and
the effect of other factors.

Keywords: reindeer warning; reindeer collision; reindeer accident; impact
assessment; traffic safety; information service

991 Peer pressure on road safety: the case of the Aristotle
University of Thessaloniki, Greece

Evangelia Beli?, Dimitrios Nalmpantis®*
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* dnalba@civil.auth.gr

Abstract

Many attempts have been made to correlate road safety with a large nhumber of
factors. This paper attempts to investigate the correlation of road safety with peer
pressure in the case of university students. Student drivers are young and novice
and, as such, overrepresented in traffic accidents. A questionnaire survey took
place, in which 309 students of the Aristotle University of Thessaloniki participated.
The main factors that we investigated were the involvement in traffic accidents
correlated with personal characteristics, elements of driving behavior, gender, and
origin. The main results are the following: a) there is a positive correlation between
self-reported driving capability and accident involvement/causation, b) students
from small villages are more often responsible for accidents, c) driving from a young
age without proper training and a driving license leads to long-term risk exposure,
and d) students do not fully realize how much peer pressure influences their driving
behavior.

Keywords: peer pressure; road safety; traffic accidents; students; Aristotle
University of Thessaloniki (AUTh)

Full paper: https://doi.org/10.5281/zenodo.3708323

1016 Clash of cultures in Greek traffic? What happens when a
Southern European road safety culture is mixed with a Northern
European road safety culture?

Tor-Olav Naevestad?*, Torkel Bjgrnskau?, Alexandra Laiou®, Ross O. Phillips®,
George YannisP
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Abstract

Traffic accidents are the second most important cause of death for international
tourists. In the present paper, this is related to differences in national road safety
cultures (RSC). Previous research indicates that RSC, specified as shared
expectations to other road users and perceptions of what is normal behaviour in
traffic, continuously is (re)created through road user interaction in traffic settings.
But what happens when road users from different RSCs interact? In the present
paper, this process is examined focusing on the local driving population and
international tourists on the Greek Island of Rhodes. The aims of the study are to
examine: 1) To what extent do road safety cultures of international tourists and
locals differ in Rhodes?, 2) Who is influenced by whom: Do the locals adapt their
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behaviour to the tourists, or is it the other way around?, 3) What are the (potential)
safety outcomes of these processes?

Keywords: Tourists, car drivers, motorcycle riders, road safety culture, Greece

1111 Impact of Automated Highway Autopilot on the Performance
and Safety of Weaving Sections

Marieke S. van der Tuin®*, Haneen Farah?, Gongalo H.A. Correia®

a Department of Transport and Planning, Faculty of Civil Engineering and Geosciences, Delft University
of Technology, P.O. Box 5048, 2600 GA Delft, The Netherlands
* m.s.vandertuin@tudelft.nl

Abstract

Allowing level 4 Automated Vehicles to drive on highways could significantly impact
the traffic efficiency and safety. Although it might probably take a while before AVs
are on the road, NRAs (National Road Authorities) are already investigating how to
adapt their current infrastructure to make it ready for AVs - while optimizing both
traffic efficiency and safety. Therefore, in this paper we simulate a highway section
in VISSIM including a weaving section calibrated with empirical data. We test
different taper lane lengths, different demand levels (0.55 and 0.80 F/C ratios) and
different CAV penetration rates (0-100%) and we assess the impact on traffic
efficiency and safety. It is concluded that increasing AV penetration rates lead to
decreasing travel times for all road users (automated and non-automated).
Different taper lane lengths as well as different traffic flow levels do not seem to
influence the observed pattern much.

Keywords: autonomous vehicles; highway autopilot; VISSIM; weaving section; NRA

Full paper: http://resolver.tudelft.nl/uuid:974aa551-67c4-4da1-99cf-
8f3071ccl5f4

1149 Development of a Platform for Global Road Safety Data
Analysis

George Yannis?*, Katerina Folla?, Dimitrios Nikolaou?®, Anastasios Dragomanovits?,
Xuesong Wang®
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Abstract

Road accidents constitute a major social problem in modern societies, with very
high discrepancies between the different regions and countries of the world. Within
the Greek-China cooperation project i-safemodels, the objective of this research is
the development of a platform for global road safety data to support macroscopic
analyses. A methodological framework was designed for the development of the
global data platform, combining the five road safety pillars of WHO Global Plan of
Action with the concept of the SUNflower pyramid, suitably adjusted in order to
serve more efficiently the needs of global road safety analysis. A set of numerous
indicators and data have been selected to be included in the database from various
international databases. A "big data" platform is also designed, combining transport
data coming from new technologies, with the traditional road safety indicators, used
for monitoring road safety performance, in order to better support decision making
process.
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1.11 Scientific and technical session 11: Novel perspectives to C-ITS
and autonomous road transport

157 Designing cooperative interaction of automated vehicles in
mixed traffic environments: Insights from the interACT project
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Abstract

As Automated Vehicles (AVs) will be deployed in mixed traffic, they need to interact
safely and efficiently with other traffic participants. The EU H2020 project interACT
works towards the safe integration of AVs into mixed traffic environments. In this
paper, we summarize the main objectives of the project and the results achieved
to date. Starting from the observation and modelling of human-human interactions
in urban environments, we improved the intention and behaviour recognition
algorithms for the AV, worked on the core intelligence of the vehicle - the
Communication and Cooperation Planning Unit - and designed new external and
internal HMI concepts to communicate with surrounding traffic participants and
promote safe interaction. The results of the project are evaluated by using new
evaluation methodologies to assess the cooperation quality of the AV.

Keywords: Automated vehicles, human behaviour models, external HMI, vehicle
intelligence, intention recognition algorithms

368 Enhancing Acceptance in Automated Vehicles through a new
paradigm for colouring automated driving with human emotions

José S. Solaz?*, José Laparra-Hernandez?, Begofia Mateo?, Elisa Signes?, Juan-
Manuel Belda-Lois?, Sofia Iranzo?, Nicolas Palomares?
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Abstract

While the deployment of connected automated vehicle (CAV) turns into reality, its
acceptance has been called into question. Societal issues regarding public
acceptance, user awareness and ethics, therefore, become priority concerns. The
approach based on the technology push, jeopardizes social viability of innovative
technology like CAV, as it creates a gap between the well-thought technical
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reliability and public acceptance. The H2020 SUaaVE project (SUpporting
acceptance of automated VEhicle) will solve this gap by leaning on a Human-Driven
Design (HDD) approach, enhancing synergies social science, human factors
research and automotive market by means of an iterative process of assessment,
co-design and prototyping. Participatory process will involve above 4,000 users
(passengers, traditional and future drivers, VRU) and 100 experts and stakeholders
along the project. The paper will present an overview of the objectives and the
methodology to be followed in SUaaVE.

Keywords: Connected and Automated Driving; Human-Driven Design; Cognitive
and Emotional Model; Acceptance; Situational Awareness; Artificial Intelligence

389 Enhanced Traffic Management Procedures of Connected and
Autonomous Vehicles in Transition Areas
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Abstract

In light of the increasing trend towards vehicle connectivity and automation, there
will be areas and situations on the roads where high automation can be granted,
and others where it is not allowed or not possible. These are termed ‘Transition
Areas’. Without proper traffic management, such areas may lead to vehicles issuing
take-over requests (TORs), which in turn can trigger transitions of control (ToCs),
or even minimum-risk manoeuvres (MRMs). In this respect, the TransAID Horizon
2020 project develops and demonstrates traffic management procedures and
protocols to enable smooth coexistence of automated, connected, and conventional
vehicles, with the goal of avoiding ToCs and MRMs, or at least
postponing/accommodating them. Our baseline simulations confirmed that, e.g., a
coordinated distribution of takeover events can prevent drops in traffic efficiency,
which in turn leads to a more performant, safer, and cleaner traffic system, when
taking the capabilities of connected and autonomous vehicles into account.

Keywords: Traffic management; connected and autonomous vehicles (CAVs); V2X;
transition areas

Full paper: https://www.transaid.eu/wp-content/uploads/2017/Publications/2020-
04-27-tml-finland.pdf

438 Intelligent Traffic Signal - coordinated or isolated control?
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Abstract
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This paper presents a review of traffic control strategies at the level of control
scope, i.e., over what area the strategy is applied, namely coordinated or isolated.
In addition, a novel traffic signal control approach is proposed for isolated
intersection scope, which includes signal plan design and signal timing optimization
with real-time information. The isolated control scope allows each intersection to
operate independently from other intersections, so each intersection has the
freedom and flexibility to calculate and implement any traffic control settings. In
this way, the research contributes to the development of a new strategy, which
breaks with the traditional concepts of traffic control such as: the cycle length, the
maximum green, and a signal plan to follow. The case study investigates the
application of the strategy to a network of two signalized intersections, in four
demand periods. However, the proposed approach only shows better results for low
demand periods.

Keywords: traffic signal control, control scope, signal timing optimization, signal
plan design

Full paper: https://sigarra.up.pt/feup/pt/pub geral.show file?pi doc id=238148

472 Acceptance and use of ADAS
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Abstract

This study was designed to investigate how many Finnish drivers with new cars
have ADAS in their vehicles, and how frequently and in which context they use
those systems, ACC and Lane Keeping (LKA) in particular. In addition, the impacts
of these systems were to be assessed. Moreover, limitations of the current systems,
willingness to have the systems in the future, and willingness to pay for such
systems or higher automation levels were of interest.

The data was collected with an online survey of 1,005 drivers who drive regularly
and have purchased their vehicle in 2016 or later. The selection of driver sample
seemed to be successful and allowed collecting versatile quantitative data of the
usage of the systems in various contexts and self-reported benefits of the systems.
This paper concentrates into the results concerning longitudinal support systems,
cruise control and adaptive cruise control.

Keywords: ADAS; user acceptance; impacts; context of use; user survey; focus
groups

Full paper: https://cris.vtt.fi/en/publications/acceptance-and-use-of-adas

524 Combined ITS-G5 and 5G test track for vehicle winter testing
and advanced road weather services

Timo Sukuvaara®*, Kari Maenpaa?, Daria Stepanova?, Tero Siili?, Virve Karsisto?®
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Abstract

In order to conduct successful long-term service and system architecture
development, permanent infrastructures and development environment are
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essential. For this purpose, FMI is operating a vehicle winter testing track with
advanced communication capabilities within ITS-G5 and 5G test network, along
with accurate road weather data and services supported by road weather stations
and on-board weather measurements. The track is in Sodankyla, Northern Finland,
where the long arctic winter period of more than half year allows road weather
services development in (and for) severe weather conditions. This environment
provides favourable conditions for the development of advanced ITS safety services
equally for traditional, autonomous and alternate energy vehicles, tailored road
weather services for each special use case and accurate estimation of performance.
Not forgetting the energy efficiency of traffic and communication infrastructures
themselves, which are critical elements in the development of the future ITS. The
focus is on the test track introduction.

Keywords: ITS-G5, 5G, road weather services, autonomous driving, energy
efficiency

Full paper: https://5gsafeplus.fmi.fi/docs/Sukuvaaraetal TRA2020.pdf

525 Automated Valet Parking using IoT: Design, user experience
and business opportunities
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Abstract

Automated Valet Parking can be made more efficient with Internet of Things (IoT)
techniques for e.g. reservation and detection of free parking spaces. In the
framework of the H2020 AUTOPILOT project, a prototype vehicle and service have
been developed and demonstrated in Tampere, Finland. The vehicle uses a
reservation application for assigning the parking place and a traffic camera for
detection of obstacles in the projected path and on the reserved parking space.
User tests have been performed to assess the user acceptance of the service. The
business opportunities of the services have been assessed in workshops with
stakeholders.

Keywords: Automated vehicles; Internet of things; user acceptance; Automated
Valet Parking

Full paper: https://cris.vtt.fi/en/publications/automated-valet-parking-using-iot-
design-user-experience-and-busi

581 Applying the FESTA methodology to automated driving pilots

Satu Innamaa?*, Tyron LouwP, Natasha Merat?, Guihermina Torrao®, Elina
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Abstract

This paper discusses the methodological challenges related to automated driving
(AD) pilots in the real world, providing an overview of some of the solutions offered
by the H2020 project L3Pilot. The FESTA methodology was developed in Europe in
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2008, as part of the FP7 FESTA project, to provide guidance on a suitable
methodology for conducting Field Operational Tests (FOTs). Although the overall
methodology has been developed quite extensively for driver support systems, our
efforts in the L3Pilot project show that the evaluation process can also be adapted
to suit the needs of AD pilot projects, as long as some caveats related to the pilot
nature of AD studies are acknowledged. This paper discusses how to use the FESTA
methodology, and recommends an adapted FESTA V to be applied to an AD pilot
made for the L3Pilot project.

Keywords: Real-world study; automated driving pilot; L3Pilot methodology; FESTA
methodology

Full paper: https://cris.vtt.fi/en/publications/applying-the-festa-methodology-to-
automated-driving-pilots

604 The impact of adaptive cruise control on tractive energy
consumption in real-world highway multiple-car-following scenarios
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Abstract

Adaptive cruise control can govern the vehicle longitudinal driving for extended
periods, however, how energy consumption is affected by ACC in real-world
applications is poorly understood but may have implications in vehicle design and
product planning. In this paper, the ACC impact on tractive energy consumption is
evaluated with real-world driving data from a highway multiple-car-following
campaign, including five ACC- or manually-driven passenger cars. The results
demonstrate that consecutive ACC followers can cause string instability, however,
the manual counterparts can mitigate the speed perturbations propagating
upstream. Consequently, there exists a considerable energy consumption increase
(3 - 21 %) regarding ACC car-following behaviours, compared with the manual
counterparts. This finding is contrary to a recent study by General Motor because
it didn't exclude the fuel-efficient ACC free-flow driving. Additionally, the energy
consumed by ACC followers in the same fleet tend to increase (11.2 - 17.3 %) as
the speed perturbations propagate upstream.

Keywords: tractive energy consumption; adaptive cruise control; multiple-car-
following; driving behaviour; real-world data

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

811 Connected and cooperative intelligent systems to benefit
vulnerable road users - case motorcyclists

Aki Lumiaho?*, Kimmo Kauvo?, Pasi Pyykdénen?, Tero Peippola?
a Technical Research Centre of Finland Ltd, Visiokatu 4, 33560 Tampere, Finland
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Abstract

This paper deals with preparing a powered two-wheeler with enhanced on-board
data communication and environment perception technologies as well as how the
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sensors of current in-vehicle driver assistance systems should be enhanced in order
to improve the safety of vulnerable road users, in this paper namely the
motorcyclists. The path for increased motorcyclist safety is divided in three
domains, namely enhancements in mobile vehicle-to-vehicle communications,
considerations regarding the algorithm improvements of in-vehicle systems, and
demonstrating environment perception technologies use in powered two-wheelers.
The work reported in this paper was recently initiated, and the first experiences are
presented at the TRA2020 Helsinki Congress. The work is carried out in close
cooperation between research, industry and user communities.

Keywords: Cooperative intelligent transport systems (C-ITS), powered two-
wheelers (PTW), vulnerable road users (VRU), advanced driver assistance systems
(ADAS), cooperative environment perception

890 An approach to the definition of generic rules for the traffic
control in different transportation modes
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Abstract

The paper approves, if principles for traffic operations are mode specific and
therefore safety regulations can be transferred from one mode to another. For a
comparison of safety regulations between modes, the authors focus on two factors
which are safety relevant when it comes to interaction between vehicles. The first
factor is the adherence to rules to solve conflicts. These rules can be categorized
as four types of rules: Negotiation, fixed rules, adaptive rules and dispatching. The
second safety relevant factor is the minimum distance which must be maintained
to ensure safety between interacting vehicles. A generalization can be made here
by categorizing distance under relative braking, absolute braking, time and fixed
block distance. Thus this paper investigates various transport modes to prove the
applicability and transferability of generic control systems. There will be remaining
differences between railways as controlled system and the other modes as vehicle
interactive system.

Keywords: operational rules, interoperability, multi modality, harmonisation

1041 Nordic Way 2 Weather and road condition notifications for road
users

Janne Miettinen®*

a Finnish Meteorological Institute, Erik Palménin aukio 1, Helsinki 00530, Finland
* janne.miettinen@fmi.fi

Abstract

Weather conditions are often accused for road traffic accidents. Finnish
Meteorological Institute’s (FMI) road weather model (RWM) can predict different
conditions on the road surface. Combining this information with numerical weather
prediction (NWP) model data a prediction of forthcoming driving conditions can be
given. As the temporal and spatial accuracy of the NWPs has increased and with
present-day technologies it is possible to disseminate this information to the
vehicle’s cockpit to inform the driver or the vehicle of the forthcoming challenges
beforehand. In the past notifications of hazardous driving conditions for vehicles
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have been concentrated on winter conditions, but also summertime notifications for
heavy cross winds is been produced. During the NW2 project radar based products
for high risk of hydroplaning and low visibility has been developed.

Keywords: Road weather, road condition notifications, road safety, Nordic Way 2

1045 Cooperative Automated Driving for managing Transition Areas
and the Operational Design Domain (ODD)

Jaap Vreeswijk®*, Anton Wijbenga?, Julian Schindler®

a MAP traffic management B.V., Van Deventerlaan 20, 3528AE Utrecht, the Netherlands
b German Aerospace Center (DLR), Braunschweig, Germany
* jaap.vreeswijk@maptm.nl/

Abstract

When cooperative automated vehicles (CAVs) emerge on urban roads, there will be
areas and situations where all levels of automation can be granted, and others
where highly automated driving will not be allowed or is not feasible. Complex
environments or temporary road configurations are examples of situations leading
to takeover requests and are referred to as ‘Transition Areas’. Such situations are
assumed to cause negative impacts on traffic safety and efficiency, in particular
with mixed traffic fleets. The TransAID project is developing a digital infrastructure
and dedicated traffic management strategies to assist CAVs at transition areas, and
preserve safe and smooth traffic flow. This paper explains the relevance of
transition areas and the link to the operational designh domain (ODD) of automated
vehicles. By combining results from different projects with findings from
stakeholder consultation workshops, ODD is discussed in detail and a conceptual
structure to guide the discussion is provided.

Keywords: automation, connectivity, infrastructure, transition of control, traffic
management, operational design domain, ODD, guideline, roadmap

1053 From the perspective of other road users: Acceptance of
automated cars

Bernhard Schrauth®*, Walter Funk?, Clemens Kraetsch?

a Institute for Empirical Sociology at the FAU Erlangen-Nuremberg, MarienstraBe 2, 90402 Nuremberg,
Germany
* bernhard.schrauth@ifes.uni-erlangen.de

Abstract

With the advent of automated vehicles on SAE Levels 3, 4 and 5, the limit that
drivers always must drive during the journey is exceeded. These changes will not
only affect the users of automated cars, but all road users, including so-called
“vulnerable road users” (VRU). As part of the EU-funded project "BRAVE”, a
population survey will be carried out in the seven countries of the participating
project partners. The study aims to depict the acceptance as well as expectations
and concerns of different types of road users about automated vehicles in the seven
nations and to provide findings for the technological and social development process
of automated vehicle technology. Preceding focus group discussions provide initial
insights into the acceptance of automated cars from the point of view of other road
user groups and give directions for the creation of the questionnaire for the online
survey.

Keywords: automated vehicles; acceptance; trust; vulnerable road users; social
survey
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1088 Development and implementation of innovative signal control
with autonomous and connected vehicles

Lily Elefteriadou®*, Mahmoud Pourmehrab®, Aschkan Omidvar?, Patrick Emami¢,
Sanjay Ranka°®
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* elefter@ce.ufl.edu

Abstract

Autonomous vehicle technology has advanced significantly in recent years. In
addition, communication capabilities between vehicles and the infrastructure
present significant opportunities for improving mobility and safety. This research
capitalizes on these capabilities and develops a methodology to jointly optimize
signal control and vehicle trajectories at isolated signalized intersections. This paper
summarizes the algorithm developed to produce optimal vehicle trajectories and
optimal signal control for signalized intersections. The algorithm considers the
presence of conventional vehicles, and adjusts the settings when these do not move
as anticipated. Simulation results show increases in throughput, particularly as
demands and the percentage of Connected and Autonomous Vehicles (CAVs)
increase. Field testing in a closed course environment has provided significant
insights for implementation of the algorithm in a real-world setting. Field testing of
the entire system is planned for spring and summer 2020 at a signalized
intersection in Gainesville, Florida, on the University of Florida campus.

Keywords: autonomous vehicles; connected vehicles; signal control optimization
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62 Specifications for multi-brand truck platooning

Edoardo Mascalchi@*, Alessandro Coda?, Dehlia Willemsenb

a CLEPA, European Association of Automotive Suppliers, Cours Saint-Michel 30G, Bruxelles 1040,
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b TNO, Department of Integrated Vehicle Safety, Automotive Campus 30, Helmond, the Netherlands
* e.mascalchi@clepa.be

Abstract

Platooning technology has made significant advances in the last decade, but to
achieve the next step towards deployment of truck platooning, an integral multi-
brand approach is required. It is the ambition of ENSEMBLE to realize pre-standards
for interoperability between trucks, platoons and logistics solution providers, to
speed up actual market uptake and to enable harmonization of legal frameworks in
the member states. This paper provides the definition of the specifications of the
whole multi-brand truck platooning concept to be implemented in the testing and
demonstration trucks of the six European OEMs in the project. It describes the
functional architecture and captures the minimum set of operational layer
requirements and tactical layer specifications for platooning. The building blocks of
truck platooning consist of in-vehicle requirements (longitudinal control, sensors,
HMI), infrastructure communication (V2I), communication between the trucks in
the platoon (V2V), and platooning strategy (maneuver coordination).

Keywords: truck platooning, specifications, automated driving

72



Traficom Research Reports 7/2020

Full paper:
https://platooningensemble.eu/storage/uploads/documents/2020/03/13/TRA2020
01112019 mascalchi.pdf

170 Vehicle occupancy automatic sensor fosters HOV lane
implementation

F. Aliaga?, P. Petitjean®, E. Purson®, C. Stein®, L. Taraschini®, A. Bacelar®*, E.
Klein®

a CEREMA CENTRE-EST, Bron, France
b CEREMA EST, Metz, France
* alexis.bacelar@cerema.fr

Abstract

This study reports the first European evaluation of a vehicle occupancy sensor on a
high traffic highway. Until 2013, no road side control system was able to detect
occupants in vehicles with the level of efficiency and reliability required for
automatic control of High Occupancy Vehicle (HOV) lanes. Non accurate Vehicle
occupancy verification is the principal impediment to more effective HOV lane
enforcement. A system measuring the vehicle occupancy, was evaluated on the two
lanes of the A86 motorway in Paris. The predictions of the automatic vehicle
occupant detection system are accurate at more than 90 % for detecting Single
Occupancy Vehicle. An innovative methodology for evaluating occupancy sensor is
described in the paper.

Keywords: Occupancy; Sensor; Carpooling; HOV lane

276 Predicting impacts of connected and automated vehicles

Rune Elvik?*, George Yannis®, Pete Thomas¢

a Institute of Transport Economics, Gaustadalleen 21, 0349 Oslo, Norway
b National Technical University of Athens, 9 Iroon Polytechniou Street, Athens, Greece
¢ Loughborough University, Epinal Way, Loughborough LE11 3TU, United Kingdom
* re@toi.no
Abstract

This paper shows how impacts of connected and automated vehicles can be
predicted. To develop a predictive method, a taxonomy of potential impacts was
developed. A total of 33 potential impacts were identified. Impacts were classified
with respect to whether they occur immediately or in the longer term and whether
they occur within the transport system or outside it. Numerical predictions of
impacts have been developed in terms of dose-response curves. The dose is the
market penetration of automation technology, stated as a percentage of vehicles in
traffic that have a certain level of automation (SAE-scale). The response is a specific
impact, stated as a function of market penetration level. Dose-response curves
have so far been developed for accidents (three categories), road capacity, junction
capacity, congestion delays, travel time. The paper gives examples of the dose-
response curves.

Keywords: Connected and automated vehicles; impacts; market penetration; dose-
response curves
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295 Scenario-based validation of highly automated vehicles -
Results of the ENABLE-S3 research project

Andrea Leitner?, Michael Paulweber?*

a AVL List GmbH, Hans Listplatz 1, 8010 Graz, Austria
* michael.paulweber@avl.com

Abstract

Automated cyber-physical systems will help to solve many societal challenges in
different domains (as automotive, rail, aerospace, farming or health). For example,
automated vehicles will serve the need of aging population for environmental
conscious mobility. The validation of these automated safety critical systems
requires the identification of relevant scenarios, the automatic derivation of
manageable sets of test cases from scenarios as well as the application of
automated virtual verification and validation methods in combination with physical
test — in summary called scenario-based V&V of highly automated cyber-physical
systems.

Keywords: Validation; Automated Driving; Scenario based testing; Scenario
extraction; Sensor modelling

342 A compendium of infrastructure solutions to support automated
mobility on all roads

Philippe Nitsche®*, Michael Aleksa?, Thomas Piribauer®

a AIT Austrian Institute of Technology, Giefinggasse 2, 1210 Vienna, Austria
b PRISMA solutions EDV-Dienstleistungen GmbH, Klostergasse 18, 2340 Médling, Austria
* philippe.nitsche@ait.ac.at

Abstract

Introducing connected and automated mobility on public roads is expected to solve
many traffic safety and capacity problems. However, in the ongoing and presumably
long-lasting transition period with conventional road users alongside automated
vehicles, there are multiple challenges to overcome. In this context, the interplay
between vehicles and infrastructure becomes more important than ever. This article
compiles efficient road infrastructure solutions to support automated driving, based
on the Austrian research project via-AUTONOM. On the one hand, solutions include
measures to adapt the physical road geometry as well as road(side) elements. On
the other hand, recommendations for digital infrastructure are made that
encompass infrastructure-to-vehicle connectivity and different layers of map data.
It can be concluded that additional road infrastructure can expand an automated
vehicle’s operational design domain (ODD), but it should not be a necessity for the
vehicle’s intended functionality.

Keywords: Automated Driving; Road infrastructure; Digital map; Connectivity

350 Next-generation communications for V2X applications

Meng Lu2*, Robbin Blokpoel?, Jaime Ferragut®, Matti Kutila¢, Tao Chen?
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Abstract
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Under the Horizon 2020 ICT-22-2018 call (EU-China 5G collaboration), trials will be
conducted addressing two specific scenarios: scenario n°l - enhanced Mobile
Broadband (eMBB) on the 3.5GHz band; and scenario n°2 - Internet of Vehicles
(IoV) based on LTE-V2X using the 5.9 GHz band for Vehicle-to-Vehicle (V2V) and
the 3.5 GHz band for Vehicle-to-Network (V2N). This paper targets scenario n°2 in
the context of the H2020 project 5G-DRIVE (HarmoniseD Research and Trlals for
serVice Evolution between EU and China). Concretely, the paper presents the 5G-
DRIVE use cases in the domain of Cooperative Intelligent Transport Systems (C-
ITS) for automotive industry. In addition, it describes the physical architectures for
each use case. Finally, it provides an overview of the V2X joint trials to be conducted
in the EU and China in the context of the 5G-DRIVE project.

Keywords: V2X; LTE-V2X; use case; 5G; interoperability

Full paper: www.linkedin.com/pub/meng-lu/4b/12b/758

422 Overview of connected and automated driving test sites
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f Erica Consulting, Liliowa 3, 04-953 Warsaw, Poland
* adewole.adesiyun@fehrl.org

Abstract

Connected and automated vehicles potentially offer solutions to some key
challenges for National Road Administrations (NRAs), such as reduction of
accidents, increasing network capacity etc. As a result of this potential, both
industry and certain national governments are undertaking trials that are mainly
focused on technological challenges such as the ability of vehicles to drive safely in
“random” situations etc. Far less attention has been paid to questions around the
implications for NRAs. The overall aim of the STAPLE project is to provide a
comprehensive review of technological and non-technological aspects of the most
relevant connected and automated driving test sites in order to understand the
impact of these sites on the NRAs’ core business and functions.

Keywords: connected and automated vehicles, catalogue of test sites, National
Road Authorities, key performance areas, key performance indicators (KPI)

444 A Review on Societal Impacts of the Future Connected and
Automated Transport Systems

Julia Roussou?®*, George Yannis?, Bin Hu®, Evita Papazikou¢, Hitesh Boghani¢,
Ashleigh Filtness®, Pete Thomas®
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Abstract
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Technical development in the field of vehicle automation is progressing rapidly,
enhancing the expectation that connected and automated transport systems
(CATS) will be introduced in increasing numbers over the next decade. The foreseen
implementation of CATS has raised high expectations in terms of safety,
environment, society and economic growth. The Horizon 2020 project Levitate will
investigate the potential impacts of CATS, through an innovative multi-disciplinary
impact assessment framework and will incorporate the method within a new web-
based policy support tool to enable city and other authorities to forecast impacts of
CATS on urban areas. The objective of this study is to provide a review of future
impacts of CATS, through an extensive targeted review of recent literature on the
impacts of connected and automated urban transport, passenger vehicles and
freight transport, as well as a comprehensive analysis build on the knowledge
gained through existing European level research.

Keywords: connected and automated transport systems; public transport;
passenger vehicles; freight transport; impacts; penetration level

523 Vehicle dynamics-based simulation study for the impact of
Cooperative and Automated Vehicles on uphill freeway sections

Michail Makridis?, Ludovic Leclercq®, Konstantinos Mattas?, Biagio Ciuffo?
a European Commission, Joint Research Centre (JRC), Italy
b Université de Lyon, France

* michail.makridis@ec.europa.eu
Abstract

One of the common reasons for capacity bottlenecks in freeway networks is uphill
road sections. Going uphill, drivers reduce speed and when the traffic is dense,
they cannot compensate for the speed loss. Most importantly, the perturbation of
the platoon leader creates a flow disturbance that it is propagated upstream,
leading, in cases, to stop-and-go traffic conditions. Here, we present a
microsimulation study to provide preliminary results regarding the potential
impact on traffic flow of automated vehicles (AVs) and of Connected-AVs able to
cooperate with the infrastructure. Simulation of manually-driven vehicles is
performed with a vehicle dynamicsbased model and a pool of generated driving
profiles ranging from timid to aggressive drivers. Impact of automation is
assessed by reducing the variability in the driving logic of the simulated vehicles,
while the cooperation is explicitly assessed using a realistic control logic based on
the capability of each individual car to homogenize the produced accelerations
uphill and thus smooth the traffic flow. Results on three different scenarios
confirm that homogeneity in terms of vehicle dynamics and driver behavior can
play an important role towards improving traffic flow. The cooperation with the
infrastructure can limit high variations in the vehicles’ accelerations and thus
potential traffic jams.

Keywords: Vehicle to Infrastructure, Automated Vehicles, Vehicle Dynamics,
Traffic simulation

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

573 Towards a method for getting a grip on societal impacts of
automated driving
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Abstract

Impact assessment of automated driving is challenging due to uncertainties in how
automated driving will develop as well as a lack of evidence of the system level
impacts based on real conditions in the real world. Especially, there is a lack of
realistic on-road field operational tests of long-term impacts on how automation
will affect our lives. Therefore, other approaches need to be used in order to assess
potential impacts on the society and quality of life. This paper proposes a systematic
methodology gathering and combining data from different sources: limited pilot
tests, online surveys, expert and stakeholder interviews, focus groups, literature
and modelling. The impact path framework developed by experts from the EU, US
and Japan was used as a basis. Future studies can use the methodology to help
determine the sizes and directions of impacts.

Keywords: impact assessment; automated driving; quality of life; methodology

576 NGT CARGO - A market-driven concept for more sustainable
freight transport on rail
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Abstract

Greenhouse gas emissions from the freight transportation sector must be
significantly reduced in line with the European Union’s commitments. Shifting
freight transportation from carbon-intensive modes such as air and road to more
environmentally friendly modes, such as rail, can be an effective means of
accomplishing this goal. In order to compete with the flexibility, speed and price of
current road transportation, rail freight needs to apply new technologies and
strategies such as automation, energy-dense batteries and virtual coupling between
trains. NGT CARGO is a high speed freight train concept, the individual cars of which
are capable of independent autonomous travel for short distances and which, as a
complete train with locomotives, is capable of high speed platooning operations
together with other appropriately equipped passenger and freight trains. With this
concept, the capabilities and capacities of rail freight transportation can be
expanded while maximizing the utilization of existing infrastructure.

Keywords: Autonomous driving; freight; high speed rail; climate; modal shift

Full paper: https://elib.dlr.de/134378/

710 Sensor fusion: How fused data can support the development of
automated driving in virtual environment and provide data for
guiding vehicles
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Abstract

The use of both vehicle and infrastructure sensor data by means of algorithmic
sensor fusion considerably increases the quality of data that can be used for virtual
vehicle testing and will increase in the future the environmental perception horizon
of a vehicle. While infrastructure was not considered a reliable source for data in
the past, the automotive industry is identifying the benefits of a joint data provision
for autonomous driving and the importance of the interaction with infrastructure.
Europe’s roads are equipped with different sensor technologies and the deployment
of C-ITS systems has started recently. Worldwide, there are several projects
addressing the challenges of sensor fusion, but only few already use the data for
simulation purposes or for generating new C-ITS messages. ASFINAG, the Austrian
motorway operator, has equipped a test track with advanced sensor technologies
and is already able to generate vehicles’ trajectories applying artificial intelligence
and predictive algorithms.

Keywords: sensor fusion; automated driving; simulation; edge computing;
perception horizon; meta data; Al approach

869 Scenarios of Automated Mobility in Austria 2030
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Abstract

Developments in the field of automated mobility will greatly change our mobility
and the possibilities to get from one place to another. This paper presents different
scenarios for personal mobility in Austria in the year 2030 anticipating the
possibilities and developments in the field of automated vehicles (AVs). The
scenarios were developed using a systematically formalized scenario technique and
expand the social and political discourse on automated mobility, which is currently
characterized by a lack of experience and visibility as an established transport
service. It is not a single image of the future that suggests exclusively a future
transport with private AVs, but multiple images of the future with many modes and
forms of use such as shared mobility or alternative drive systems, that stand for an
uncertain future of automated mobility. The focus should be on a transformation
process in the sense of a sustainable, emission-free mobility.

Keywords: Automated Vehicles; Scenarios; Mobility; Austria; Automation;
Transport
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90 An analysis of European crash data and scenario specification for
heavy truck safety system development within the AEROFLEX
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Abstract

Heavy goods vehicles (HGVs) are involved in 4.5% of police-reported road crashes
in Europe and 14.2% of fatal road crashes. Active and passive safety systems can
help to prevent crashes or mitigate the consequences but need detailed scenarios
to be designed effectively. The aim of this paper is to give a comprehensive and
up-to-date analysis of HGV crashes in Europe. The analysis is based on general
statistics from CARE, results about trucks weighing 16 tons or more from national
crash databases and a detailed study of in-depth crash data from GIDAS. Three
scenarios are identified that should be addressed by future safety systems: (1)
rear-end crashes with other vehicles in which the truck is the striking partner, (2)
conflicts during right turn maneuvers of the truck and a cyclist and (3) pedestrians
crossing the road perpendicular to the direction of travel of the truck.

Keywords: heavy goods vehicle; crash scenarios; GIDAS; CARE; crash causation;
European national crash data

120 Modelling the economic impacts of road crashes in Greece
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Abstract

This research aims to quantify the willingness-to-pay attitude of the Greek public
towards mitigating road crash risk and thus crash involvement in the macroscopic
scale. An online questionnaire survey was designed and distributed to participant
drivers. Two scenarios of willingness-to-pay in order to reduce crash involvement
probability were included: 20% and 50% reductions in probability; 238 valid
responses were collected and analyzed. Ordinal and multinomial logistic regression
models were used to correlate driver preferences between the two scenarios and
several independent variables, in contrast with the do-nothing (0% reduction)
scenario. Results indicated that most drivers are very positively predisposed
towards a road crash risk reduction. The choice between low and high reductions
depends on trip duration and cost increases, family situation, driving experience
and annual family income. The calibrated WTP models are used in a case study to
calculate the human cost (value of statistical life) in Greece during 2016.

Keywords: road crashes; human cost; stated preference; willingness to pay; ordinal
logistic regression; multinomial logistic regression

Full paper: https://www.nrso.ntua.gr/geyannis/publications/

288 An evaluation of the safety impacts of bus priority routes in
major Israeli cities
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Bus priority routes promote public transport use in urban areas while their safety
impacts are known insufficiently. This study examined safety impacts of bus priority
routes, which were introduced on busy urban roads, in three Israeli cities. Accident
changes were estimated using after-before evaluations with comparison-groups.
The findings demonstrated that introducing bus priority routes was generally
associated with increasing accident trends. Streets with curbside bus lanes showed
increasing trends in most accident types, while on streets with center-lane bus-
ways near two lanes for general traffic mixed trends were observed and on streets
with center-lane bus routes near one traffic lane — mainly decreasing trends. The
findings support the international experience relating lower accident risks to center-
lane bus routes. On all types of bus routes increasing trends were found in
pedestrian accidents at junctions emphasizing the need for new engineering
solutions to reduce the risk of pedestrian injury.

Keywords: bus priority lanes; safety evaluation; bus-route configurations; injury
accidents; pedestrian accidents

Full paper:
https://www.researchgate.net/publication/339875141 An evaluation of the saf
ety impacts of bus priority routes in major Israeli cities

293 Numerical analysis of motorcyclist impact into beam post of
steel safety barrier (SSB) with and without HDPE protection
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Abstract

The number of registered motorcycles in Europe is continuously growing. This
increases the risk of motorcyclist-traffic barrier interaction potentially leading to
serious injuries or death. On the other side, a fundamental weakness of the road
barriers in Europe is that they were designed before the approval of the technical
specification CEN TS 1317-8 for motorcyclist protection in 2012 after which
numerous protective systems were designed and tested. This paper presents the
results of numerical simulations of the HYBRID III dummy impact into the C-beam
post of a safety barrier with and without HDPE (High-Density Polyethylene)
protection. For both models, the numerical tests were performed with different
dummy positions with respect to the longitudinal axis of the barrier and different
impact velocities. The results comparison showed that HDPE protection effectively
decreases injury parameters at low impact velocities up to 30 km/h, whereas its
efficiency at higher impact velocities is limited.

Keywords: Traffic safety; motorcyclist safety; numerical simulation; EN 1317-8;
human injury
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Abstract

As budgets for road safety measures, policies and interventions are limited, road
safety stakeholders worldwide have to decide about the most effective use of
available funds. Policy makers need prediction tools and decision support systems,
developed through the utilization of quantitative road safety modelling research,
allowing them to analyze potential safety issues, identify appropriate safety
improvements and estimate their potential effect in terms of crash reduction. Two
distinct approaches can be defined in road safety modelling research, as far as the
nature of the developed models and results is concerned: the microscopic (i.e.
accident prediction at specific sites) and the macroscopic approach (accidents and
casualty forecasts over larger geographic regions). The paper aims to present a
systematic review of existing knowledge and international pertinent research on
both microscopic and macroscopic road safety modelling, pointing out how they
actually complement each other to the benefit of road safety practitioners.

Keywords: safety, injuries, fatalities

507 Human-centered measures to enhance safety at level crossings

Annika DreBler?*, Anne Silla®, Annie Kortsari¢, Grigore M. Havarneanud, Sarah
Whalley®, Jan Grippenkoven?
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d International Union of Railways (UIC), 16 rue Jean Rey, F-75015 Paris, France
e Spanish Railways Foundation (FFE), Santa Isabel 44, 28012 Madrid, Spain
* annika.dressler@dir.de

Abstract

Road user behavior plays a major role in accidents at level crossings. Therefore,
measures to improve safety at level crossings should be developed with a human
factors perspective. Moreover, they should be affordable and applicable to a large
number of crossings to achieve tangible safety effects. We report on work to collect
and design human-centered low-cost measures to enhance the safety of level
crossings that was part of the European project SAFER-LC. First, a pool of design
ideas was collected from the research literature, models of road user behavior, and
a design workshop with road and rail experts. Second, the measures collected were
filtered, categorized and ranked in a three-step process including a classification of
their application context and an assessment of their prospects to reduce accident
risk. The resulting set comprises 89 measures and will be further developed into a
web-based toolbox for road and rail safety practitioners.

Keywords: human factors, road users, errors, violations, rail safety, cost-effective

Full paper: https://elib.dlr.de/134335/

512 Identification of patterns in motorcycle riding dynamics at
known accident sites

Klemens Schwieger?*, Horst Ecker?, Andreas Hula?, Manfred Neumann®
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Abstract
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The positive trend of declining accident numbers in Austria’s traffic sector in
general, is not seen for powered twowheelers (PTWSs). Furthermore, fatality
numbers of motorcycle-riders on Austria’s road network is increasing and show for
2017 the highest number since 11 years. This negative trend was the reason for a
research project, funded by the Austrian Road Safety fund. The scope of the project
was a feasibility study on proactive, semi-automated risk assessment of roads
especially designed for PTWSs. For this study riding dynamics data have been gained
by a motorcycle test vehicle. By analyzing measurement data collected by this
highly instrumented PTW, road sections where identified, with a high probability
that an accident may occur at some time in the future. The analysis results were
obtained by an algorithmic methodology, based on clustering and statistical
methods, for determining critical sections via similarities to known accident sites in
riding dynamics data.

Keywords: motorcycle test vehicle; traffic accident research; accident investigation
and analysis; traffic safety, machine learning; riding dynamics

Full paper:
https://www.ait.ac.at/fileadmin/mc/mobility/images/Projects/Verkehrssicherheit/
viaMotorrad/TRA 2020 Schwieger Ecker Hula Neumann.pdf

665 Road user safety attitudes towards driver fatigue

Dimitrios Nikolaou®*, Charles Goldenbeld®, Apostolos Ziakopoulos?, Alexandra
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* dnikolaou@mail.ntua.gr
Abstract

Driver fatigue has been identified as a human factor causing major road safety
problems in crash occurrence. The objective of this paper is to present the key
findings on road user safety attitudes towards driver fatigue as identified by the
second edition of the ESRA survey. Data from more than 35,000 road users in 32
countries were collected through an extensive online panel questionnaire survey
concerning the opinion of participants on several aspects of road behaviour. The
questions on fatigue concern the personal acceptability of fatigued driving, the
perception of fatigued driving as crash cause and self-declared fatigued driving in
the past 30 days. These variables and their interrelationships were further analysed
via Random Forest analyses and binary logistic regression models. The results of
this paper reveal the public attitudes and perceptions concerning driver fatigue; in
addition, some solutions on preventing driver fatigue and mitigating its effects are
discussed.

Keywords: driver fatigue; road safety; ESRA; attitudes; binary logistic regression;
Random Forest Analysis

700 Reaction Time Variability Association with Unsafe Driving

M. G. Altarabichi@*, M. U. Ahmed?, M. R. Ciceri®, S. Balzarotti®, F. Biassoni®, D.
Lombardi®, P. Perego®
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Abstract

This paper investigates several human factors including visual field, reaction speed,
driving behavior and personality traits based on results of a cognitive assessment
test targeting drivers in a Naturalistic Driving Study (NDS). Frequency of being
involved in Near Miss event (fnm) and Frequency of committing Traffic Violation
(ftv) are defined as indexes of safe driving in this work. Inference of association
shows statistically significant correlation between Standard Deviation of Reaction
Time (0RT) and both safe driving indexes fnm and ftv. Causal relationship analysis
excludes age as confounding factor as variations in behavioral responses is
observed in both younger and older drivers of this study.

Keywords: Road Safety, Naturalistic Driving, Vienna Test, Cognitive Assessment,
Reaction Time Variability

Full paper: http://mdh.diva-
portal.org/smash/get/diva2:1366267/FULLTEXTO03.pdf

743 Impact of socio-territorial disparities on road risk

Mohamed Mouloud Haddaka®“*, Tadeg Ponneta®
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* Mouloud.haddak@ifsttar.fr
Abstract

Since 2010, there has been a slowdown in the decline in the number of road deaths
in France, and then, from 2013, there is even a deterioration in the situation. In
road safety, road traffic risk factors are most often broken down into two groups:
contextual or environmental risk factors and family or individual risk factors. In this
study, we will focus on the risk factors related to the socio-economic characteristics
of the victim, both personal and contextual. In this study, we use the national road
safety data for the year 2018. We used this file to analyze the risk factors for serious
or fatal injuries compared to minor injuries. We analyzed the road risk, taking into
account the different characteristics of the territories, in order to better target the
areas most exposed to road risk: regional division, size of municipalities, type of
area (urban, peri-urban or rural). Indeed, socio-territorial disparities in road risk
persists in France for many years. Although, overall, rural areas are the most
affected by road safety, they remain very diverse. Finally, we will discuss these
results in relation to the literature, as well as suggested preventive or corrective
measures.

Keywords: Road Safety; Socio-territorial inequalities; Risk factors; Contextual risk
factors

Full paper: https://hal.archives-ouvertes.fr/hal-02507149

815 Road safety capacity building actions in Africa. Results from the
SaferAfrica project

Sandra Vieira Gomes?®*, Ludo Kluppels®, Jodo Lourengo Cardoso?
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b VIAS Institute, Chaussée de Haecht 1405, 1130 Bruxelles, Belgium
* sandravieira@Inec.pt

83


http://mdh.diva-portal.org/smash/get/diva2:1366267/FULLTEXT03.pdf
http://mdh.diva-portal.org/smash/get/diva2:1366267/FULLTEXT03.pdf
https://hal.archives-ouvertes.fr/hal-02507149

Traficom Research Reports 7/2020

Abstract

SaferAfrica - Innovating dialogue and problems appraisal for a safer Africa is the
designation of a research project funded by the European Commission under the
Horizon2020 programme, than runs from October 2016 to October 2019. The
project activities are anchored in the "Safe System" approach and are organized
into four major technical Work packages: data and knowledge; assessment of road
safety management capabilities; capacity building and training; and sharing of best
practices in road safety interventions. This paper summarizes the work done within
Work Package 6 which aims at identifying training needs and developing capacity
building programs focused on road safety in African countries. To fulfil this goal,
two main tools were developed: a series of road safety e-learning courses ready to
use, and a train-the-trainer manual, which was validated by a trial session. In this
presentation as description of these tools is provided.

Keywords: SaferAfrica; capacity building; Train-the-Trainer; e-learning courses;
Africa

846 Differences in use of dynamic capacities between cars and
motorcycles drivers

Claire Naude?*, Christophe Perrin?, Romane Cornen?, Thierry Serre?
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Provence, 13300, France
* claire.naude@ifsttar.fr

Abstract

The higher risk of severe accident occurrence for motorcyclists and the lack of
knowledge on their behavior and skills raise the need for collecting exposure data
to complete accident reports. This paper explores differences between motorcyclists
and car drivers in term of real use of vehicle dynamic capacities. It is based on
three Naturalistic Studies with cars and/or motorcycles (55/57 in all) equipped with
Event Data Recorders and collecting data during a few months to a year. The
motorcyclists accelerate and brake more often and with a higher intensity. The
PTWs endure medium or high yaw rate slightly more often than cars, and they
sometimes reached very high levels never endured by cars. The comparison of
speeds is more contrasted and does not confirm the common misconception that
motorcyclists always ride faster than drivers do.

Keywords: car, motorcycle; vehicle dynamics; road safety; driver behaviour

860 State of the art on measuring driver state and technology-
based risk prevention and mitigation Findings from the i-DREAMS
project
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Cheney¢, Apostolos Ziakopoulos?, George Yannis®, Tom Brijs®
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Abstract
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Advanced vehicle automation and the incorporation of more digital technologies in
the task of driving, bring about new challenges in terms of the
operator/vehicle/environment framework, where human factors play a crucial role.
This paper attempts to consolidate the state-of-the-art in driver state measuring,
as well as the corresponding technologies for risk assessment and mitigation, as
part of the i-DREAMS project. Initially, the critical indicators for driver profiling with
regards to safety risk are identified and the most prominent task complexity
indicators are established. This is followed by linking the aforementioned indicators
with efficient technologies for real-time measuring and risk assessment and finally
a brief overview of interventions modules is outlined in order to prevent and
mitigate collision risk. The results of this review will provide an overall multimodal
set of factors and technologies for driver monitoring and risk mitigation, essential
for road safety researchers and practitioners worldwide.

Keywords: road safety; driver state measuring; driver state monitoring; literature
review; risk prevention

1136 Crash risk of e-bike riders and riders of conventional bikes in
Denmark

Mette Mgller?*, Kira Hyldekaer Janstrup?, Luca Furlanetto?

a Technical University of Denmark, Kgs. Lyngby DK-2800, Denmark
* mette@dtu.dk

Abstract

In recent years, there has been a dramatic increase in the use of e-bikes in a
number of countries. However, knowledge about the crash risk associated with
riding an e-bike remains sparse and contradictory. To reduce this knowledge gap,
the purpose of this study is: 1) To map and compare crash involvement of
conventional bikes and e-bikes in Denmark. 2) To estimate the overall risk of crash
involvement of e-bike riders and conventional bike riders, and to estimate the risk
of involvement in a fatal or serious injury crash for e-bike riders and conventional
bike riders. The study regards the years 2015-2018. The analysis are based on
police registered crash data and exposure data from the Danish National Travel
Survey. Results show that the risk of serious injury and death is higher for e-bike
riders.

Keywords: e-bike; cyclist; crash risk; age differences; road safety; accident
analysis

1.14 Scientific and technical session 14: Travel behaviour and needs

222 Analysis of social media use for urban mobility and travel
choices

Maria Karatsoli®*, Eftihia Nathanail®

a University of Thessaly, Pedion Areos, Volos 38334, Greece
* makarats@uth.gr
Abstract

The explosive growth of social media has rendered them powerful communication
channels. User generated content is an important source of inspiration and often
affects the travel choices of a user. This content triggers new activities and affects
mobility decisions of others, creating a circle of influence among web friends. A
place visit, an event attendance, a change of transport mode or destination or a
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cancellation of plans are actions that can be triggered through people’s interactions
on social media. The main objective of this paper is to investigate the impact of
social media use on mobility decisions. A digital questionnaire was formulated to
investigate the role of social media use on commuters’ mobility and travel choices.
The final sample size comprised 888 users and was grouped according to gender.
In addition, statistical analysis results for women and men are included and further
described in this paper.

Keywords: travel behavior; questionnaire survey; activity planning; big data; user
generated content

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

500 Mapping everyday leisure travel in the effort of finding
characteristics important for reducing car use

Emma Stromblad@*, Lena Winslott Hiselius?, Lena Smidfelt Rosqvist®

a Lund University, Department of Technology and Society, Box 118, SE-221 00 Lund, Sweden
b Trivector Traffic, Vdvaregatan 21, SE-222 36 Lund, Sweden
* emma.stromblad@tft.Ith.se

Abstract

Everyday trips to leisure activities account for a significant part of daily travel by
car, and consequently need to be addressed when finding measures to mitigate
climate change. In order to find appropriate measures there is a need for more
knowledge about the anatomy of these trips. In this paper, trips by car for social
and recreational purposes are mapped based on extensive national travel survey
data from Sweden. The study shows that trips for everyday leisure purposes
account for 33 percent of the total distance traveled by car. The results further
reveal that the trip distance for social and recreational trips increases with the
number of accompanying persons, that 25-35 percent of the leisure trips studied
are shorter than 5 kilometers and that the overall pattern of men travelling longer
distances than women by car also holds for everyday leisure trips.

Keywords: everyday leisure travel; travel behavior; passenger transport; car
mileage; climate change

504 Co-creating people-focussed mobility solutions one
neighbourhood at a time

Ralf Brand®*

a Rupprecht Consult Forschung und Beratung GmbH, Clever Str. 13-15, 50668 Kéln, Germany
* r.brand@rupprecht-consult.eu
Abstract

Two aspects characterize the Horizon 2020 project SUNRISE (2017-2021): One
defines the neighbourhood as spatial dimension with its specific advantages and
disadvantages in terms of size, social dynamics, communication structures,
challenges etc. The other focus revolves around “co-creation” between the city
administration and local citizens / stakeholders along all phases of the innovation
chain. These SUNRISE principles are being deployed in “action neighbourhoods”
within the six partner cities across Europe. SUNRISE uses the urban living lab
approach to try out, concretely, what happens when co-creation principles are
systematically deployed at the neighbourhood level. The processes and effects are
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carefully documented and analysed and related lessons shared. SUNRISE is thus
working towards robust answers to questions like: “"Do participatory processes lead
to more innovative solutions, to more widely accepted, to more efficient or more
effective solutions, to more equitable or more affordable ones?” This paper
articulates related empirical findings.

Keywords: Neighbourhood; Co-creation; Co-implementation; Sustainability;
Mobility; SUMP

626 An assessment of digital travel information services serving
persons with reduced mobility in Europe
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Abstract

Persons with Reduced Mobility (PRM) may face distinct barriers when accessing
digital travel information services, such as the lack of specialized information that
supports them in managing mobility challenges, as well as services that provide
and present information in ways not entirely suitable to their cognitive and sensory
impairments. The paper presents an inventory of 125 digital travel information
services provided in Europe, a classification and an assessment from the
perspective of PRM travellers. The classification framework was developed based
on concepts derived from literature and discussed with user representatives in a
workshop. The results provide several interesting trends, especially on how services
present information on locations, wayfinding, and accessibility of vehicles and
services within the station. Seven preliminary recommendations based on concrete
examples of existing services are discussed. Overall, the level of PRM-relevant
information was low, which indicates a need for the industry to be spurred and
supported.

Keywords: accessibility, intelligent transport systems, travel information services,
public transport, people with disabilities, persons with reduced mobility

739 The experience of travel time: worthwhile or wasted? Learnings
from a large-scale smartphone-based data collection campaign and
expected policy impacts (H2020 MoTiV project)

Yannick Cornet?*, Giuseppe Lugano?, Dimitris Milakis®
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* yannick.cornet@uniza.sk

Abstract

In conventional transport appraisal methods, travel time is considered a disutility.
This view of the Value of Travel Time does not acknowledge the travel experience.
The Horizon 2020 MoTiV project addresses this gap with an app that detects trips
and prompts the traveller to qualify their travel experience as worthwhile, neutral
or wasted. This approach offers insights into how travellers value their travel time
in terms of work-related or personal productivity, fitness, or enjoyment, including
the comfort factors contributing to this experience and the activities undertaken by
travellers while on the move. This paper highlights the design challenges related to
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the collection of data, describes the underlying conceptual framework, and offers
initial insights from the data collected across Europe and their potential policy
impacts. From a traveller's perspective, the travel experience matters: these results
contribute to improving multimodal transport appraisal methods where travellers
needs, preferences and expectations take centre stage.

Keywords: worthwhile travel time, value of travel time (VTT), travel experience,
multimodal transport, door-to-door mobility, smartphone applications

756 An analysis of the potential adoption of Mobility as a Service
across different age groups and lifestages: A mixed-methods
approach
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Abstract

An important issue for policy makers and transport planners who wish to promote
Mobility as a Service (MaaS) initiatives is to find out whether and to what extent
citizens are willing to adopt this new mobility concept. In general, young people are
supposed to be the early adopters of new technologies and innovative services, but
are they among the early adopters of MaaS? This study aims to explore potential
Maa$S adoption considering age groups and lifestages of potential users. We employ
two methods: i) a Delphi study with international transport experts, with the
respondents of n=89, 46 and over the three rounds; ii) a discrete choice modelling
approach based on stated choice data related to 1078 respondents. Overall, the
findings of the study suggest that younger age groups are more likely to subscribe
to Maa$S and that lifestage is a critical determinant of Maa$S adoption.

Keywords: Mobility as a Service; MaaS users; Lifestage; Delphi study; Stated
Choice Experiment

Full paper:

https://www.researchgate.net/publication/339875819 An analysis of the poten
tial adoption of Mobility as a Service across different age groups and lifesta
ges A mixed-methods approach

804 Mobility as a Service — an opportunity for the urban poor? GIS-
based investigation of four ride-pooling schemes in
Hamburg/Germany

Christoph Aberle?*
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Abstract

The emergence of Mobility as a Service (MaaS) holds the potential to more flexibly
satisfy passengers’ needs than conventional public transport can, while being more
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affordable than traditional taxi services are. This paper examines the potential
benefits of ride-pooling schemes for low-income urbanites. Using a GIS-based
method, I examine four schemes in Hamburg regarding their coverage of public
welfare recipients. Three out of four schemes potentially serve a population that
has a lower share of public welfare recipients compared to Hamburg average.
Furthermore, the populations in their catchment areas have a lower share of elderly
people. One scheme stands out both regarding welfare recipient share and elderly
resident share. Its fare is 1 EUR per journey due to municipal requirement, whereas
the other schemes charge 5-12 EUR for a 5km journey. From a low-income
population’s perspective, only this scheme holds the potential to enable the urban
poor to partake in MaaS.

Keywords: Mobility as a Service; Urban Poverty; Ride-Pooling; Digitalisation;
Europe; Hamburg; Spatial analysis

895 Travel satisfaction, travel environment and satisfaction with
transport modes

Hanne Tiikkaja®*, Heikki Liimatainen?, Markus Pdllanen?

a Transport Research Centre Verne, Tampere University, P.O. Box 600, FI-33014 Tampere University,
Finland
* hanne.tiikkaja@tuni.fi
Abstract

The objective of this paper is to study if people living in certain travel environments
express more dissatisfaction with daily travel and if dissatisfaction with daily travel
is related to dissatisfaction with certain transport modes. The analyses are based
on a Finnish survey on citizen satisfaction with the transport system and travel
chains. Two groups, the satisfied and the dissatisfied, are analysed according to
their residential area’s travel environment and satisfaction with different modes.
The results indicate that travel environment and travel satisfaction are related.
Results suggest that satisfaction with different modes is partly related to lower
options offered by the travel environment and higher expectations towards the
travel environment. However, general satisfaction with the transport system does
not relate to higher expectations in a similar way. Findings from this study indicate
that general satisfaction is a phenomenon related to real travel options offered by
the travel environment.

Keywords: Travel satisfaction; travel behaviour; travel environment; transport
mode

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

903 Shaping Mobility Value Chain in Madeira - The challenges of
tourist mobility

Claudio Mantero?, Joana Gaudéncio?
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Abstract
On highly touristic destinations as Madeira, it is of paramount importance to have

in-depth knowledge of the mobility pattern of tourists. This information is relevant
to define the mobility management strategy at Regional level, but also essential to
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map the Tourism Value Chain. It also allows to address the touristic needs, to adapt
the mobility offer and to grant a sustainable development. Although, the tourism
sector is unknown in what regards tourists’” mobility patterns. A baseline scenario
was built to support mobility operators towards mobility solutions tailored to non-
residents, through surveys about mobility and tourism applied at the main
gateways. The results from the surveys shown the many opportunities for
improvements. In line with the findings and with the support of several EU projects,
Horarios do Funchal over the years has been capable of tackling the severe decrease
of public transport users, through systematic commercial strategies and innovative
solutions.

Keywords: Tourism Value Chain, Mobility Value Chain, commercial strategies, public
transport (PT), transport modal share rebalance

Full paper: https://doi.org/10.26226/morressier.5e4fe9c16bc493207536f870

1019 Travel-based multitasking on public transport: a case study
from Hungary
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Abstract

On the basis of a survey addressing travel behaviour in 4707 households in
Hungary, activities of passengers (especially on-board non-local public transport
services) are analysed in this short paper. Descriptive statistics is applied to provide
a general view of household survey results about activities while travelling.
Advanced statistics, namely K-means clustering is used for the analysis of travel-
based multitasking on-board public transport and chartered commuter bus services.
On the basis of one of the very first travel-based multitasking studies in Hungary,
we concluded that the prevailing activity is talking to others, followed by relaxing
or daydreaming, and listening to music/radio. Based on the outcomes of the
clustering of public transport journeys by the age of passengers, the main finding
is that the use of electronic devices decreases by the age. Characteristics of clusters
in terms of other activities are diverse.

Keywords: travel-based multitasking; travel behaviour; public transport; household
survey; Hungary

1134 Towards a smart tourism destination: Transport digitalization
and mobility as a service concept in rural destinations
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b Matkahuolto, Helsinki, Finland
c VTT Technical Research Centre of Finland, Espoo, Finland
* jouko.nuottila@ulapland.fi
Abstract

Fast increase of international individual travelers in Finnish Lapland has emphasized
the need for easy-to-adapt digital information services of local public
transportation. Synergies for the overall development of digital mobility services
are clear to both local and tourist users. The case study project demonstrates
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digitalization efforts by a coalition of local destination management organizations
and municipalities. Research concludes that there are operational challenges DMOs
and municipalities face while taking ownership over the digital service offering of
transportation information. The challenges relate to the organizational capabilities
of developing and implementing the digital services, ensuring continuity of up-to-
date content of these services, and capabilities of managing technical maintenance
of these services. Also, funding and investing in capability building and development
of digital services is problematic for DMOs and municipalities. Larger coalitions
collecting local actors together as well as open source initiatives could provide
solutions to these challenges.

Keywords: smart tourism destination; tourism; digitalization; rural destination;
transport digitalization
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Abstract

In the last years, the research activities in the field of lightweighting have been
advancing rapidly. The introduction of innovative materials and manufacturing
technologies have allowed significant weight reduction. Despite this, novel
technologies and materials have not reached a wide distribution. The reasons for
this are mainly high production costs and environmental impacts of manufacturing
that do not compensate benefits during operation. The paper will discuss selected
final results of the H2020 project AffordabLe LIghtweight Automobiles AlliaNCE
(ALLIANCE, www.lightweight-alliance.eu) which has the goal of developing novel
advanced automotive materials and production technologies, aiming at an average
30% weight reduction over 100k units/year, at costs of < 3 €/kg-saved. An
overlook of the realized demonstrators will be given and the applied new materials
and manufacturing technologies discussed. A special focus will be put on how the
different concepts, materials and manufacturing technologies have been evaluated
regarding GWP and costs.

Keywords: lightweighting, multi-material, manufacturing, LCA, full vehicle
modelling, conceptual design

Full paper: http://publica.fraunhofer.de/documents/N-577905.html

210 Enabling green mobility by making highly efficient WBG
semiconductors available for automotive industry

91


http://publica.fraunhofer.de/documents/N-577905.html

Traficom Research Reports 7/2020

Christoph Abart®*, Kunal Goray?, Mohamed Abdel-Monem¢, Omar Hegazy9, Omar
Vanegas®

a AVL List GmbH, Hans List Platz 1, 8020 Graz, Austria
b AVL Software and Functions GmbH, Im Gewerbepark B29, 93059 Regensburg, Germany
¢ POWERDALE , Rue des Péres Blancs 4, 1040 Bruxelles, Belgium
d Vrije Universiteit Brussel, Pleinlaan 2, 1050 Brussel, Belgium
e Infineon Technologies AG, Am Campeon 1-15, 85579 Neubiberg, Germany
* christoph.abart@avl.com

Abstract

Electric mobility is widely discussed as an enabler for green mobility and the
reduction of CO2 emissions in the transport sector. However, today’s technology
limits driving ranges and prices of electric cars are higher than those of conventional
vehicles. Research is therefore focusing on innovative technologies to remove the
limitations and enable electric mobility for a wide range of customers. A promising
approach is the application of wide-bandgap semiconductors in automotive
applications. They help to enable highly efficient power electronics for electric cars
and thus increase the range. The HiPERFORM project develops wide-bandgap
semiconductors for use in automotive applications such as inverters and charging
solutions for cars. The paper focuses on the applications and the benefits for the
end user through these new technologies and also gives an overview of the
technical developments.

Keywords: electromobility; research project; wide-bandgap semiconductors;
inverter; charging

223 Potentials and Challenges in the Harmonization of Approaches
for agile Product Development and Automotive SPICE

Jonas Heimicke?*, Markus Spadinger?, Xiang Li?, Albert Albers?®
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Abstract

In this contribution the potentials and challenges in the harmonization of
Automotive SPICE and agile product development methods, e.g., Scrum, Design
Thinking, Lean Management and Kanban are discussed. Automotive SPICE is known
as a standard of product development and production in automotive industry. It is
a domainspecific variant of the international standard ISO/IEC 15504 (SPICE). The
purpose of Automotive SPICE is to evaluate the performance of the development
processes of ECU suppliers in the automotive industry. Agile methods have been
noted to be effective in product development projects which are faced to a high
degree of uncertainty. With the ability to quickly react to changing demands agile
methods have great success in Automotive industry. Therefore, if ASPICE and agile
methods can support and improve each other, there will be a huge step forward in
product development. This paper will explore the possibility of harmonization.

Keywords: agile development; Automotive SPICE; Scrum; Design Thinking; ASD -
Agile Systems Design; Functional Safety

Full paper:
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247 State of the art of the regulatory framework through the
analysis of the technologies developed within the AEROFLEX project
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a IDIADA Automotive Technology S.A, L'Albornar S/N PO Box 20, Santa Oliva 43710, Spain
* carlos.lujan@idiada.com

Abstract

AEROFLEX project, started in October 2017 with the objective of developing and
demonstrating new technologies, concepts and architectures for complete vehicles
that are energy efficient, safe, comfortable, configurable and cost-effective.
Example of the developments of AEROFLEX project are a distributed hybrid
powertrain, aerodynamics devices for truck and trailer to improve the air drag
performance, optimized loading units for the trailer and a new concept for the cabin
of the truck. One of the main pillars of the AEROFLEX project is the drafting of
coherent recommendations for revising standards and legislative frameworks to be
compiled in a handbook, which will be submitted to the European Commission. This
paper summarizes the results and outputs obtained so far regarding this regulatory
analysis. It comprises the state of the art of the regulatory framework and a deep
analysis of the current boundaries and constraints within the European transport
and logistics industry identified so far.

Keywords: regulatory framework; heavy-duty vehicles, AEROFLEX

259 HiFi-ELEMENTS: An Interface Model Standard and Workflow for
High Fidelity Electric Vehicle Modelling and Testing
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Abstract

The HORIZON 2020 project “HIFI-ELEMENTS” contributes to a more efficient
development process for e-vehicles. Goal is to reduce development and testing
efforts by over 50%, vehicle energy consumption by up to 20% and increase
validation test coverage up to 10-fold. HiFi-ELEMENTS implements and investigates
a streamlined workflow that makes the use of diverse modelling tools for vehicle
development inter-operable. The proposal for standardisation of functional model
interfaces related to the specific sub-components of an E-drivetrain vehicle,
including: E-machine, inverter, DC/DC-converter, and battery system is included.
Functional Mockup Interfaces (FMI) are incorporated. A scalable interface structure
will be shown which implements a number of models using different levels of detail.
It allows seamless transition from Real-Time low fidelity black-box models, suited
for Hardware-in-the-Loop setups, to high fidelity models with detailed physical
modelling. HiFi-ELEMENTS investigates how a workflow with a linked co-simulation
environment and data-management application can speed up product
development.

Keywords: development process, e-vehicles, co-simulation, system modelling,
component interface standard, systems engineering

Full paper: http://publications.rwth-aachen.de/record/785203
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372 The H2020 project FITGEN: preliminary results and design
guidelines of an integrated e-axle for the third-generation electric
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Abstract

The electrification of light-duty vehicles is key to reducing emissions in urban areas.
This paper aims at presenting the interim results of the European project FITGEN,
granted under the H2020 LC-GV-01-2018 call and kicked-off in January 2019. The
project will deliver an e-axle natively designed to fit a brand-independent A-
segment fully electric vehicle architecture, enabling the following progresses
beyond the state-of-the-art 2018: (1) 40% increase of power density of the motor
from an innovative 6-phase permanent magnet e-machine design with operation at
20,000 rpm, (2) 50% increase of power density of the inverter from the adoption
of SiC power switches and (3) affordable, in-built fast charge capability up to 120
kW peak power. This manuscript includes the design guidelines adopted in the areas
of electric motor, transmission, power electronics and control, providing an interim
overview of the advancements of the project.

Keywords: H2020 FITGEN, e-axle, third generation electric vehicles, electric motor,
SiC inverter, fast charging
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Abstract

THE VISION OF THE AEROFLEX PROJECT IS TO SUPPORT VEHICLE
MANUFACTURERS TO ACHIEVE THE COMING CHALLENGES FOR ROAD FREIGHT
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TRANSPORT. A new vision of future logistics for physical goods is required to
achieve a sustainable logistics and transport system, a paradigm shift described as
“The Physical Internet”l; rethinking future freight transport by the optimisation of
multi-modal transport chains by drawing on the advantages of the different modes.
Thus, it is essential to develop flexible and adaptable vehicles and loading units
with optimised aerodynamics, powertrain for low emission and highly efficiency.
The optimal matching of novel vehicle concepts and infrastructures is crucial,
requiring intelligent access policies for trucks, load carriers and road infrastructures.
This paper summarises its overall preliminary results. It covers boundaries and
constraints from a market perspective, hybrid distributed powertrain and
aerodynamic features for the complete vehicle, smart loading units, front-end
design and finally consequences regarding the regulatory framework.

Keywords: multi-modality; aerodynamics; energy management systems;
distributed drive trains, regulatory framework; heavy duty vehicles

Full paper: https://aeroflex-project.eu/

381 Development of a pre-chamber for ultra-lean operation of
gasoline engines
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Abstract

Combustion engines in hybridized powertrains continue to require further
reductions in fuel consumption and emissions. Lean operation represents a major
step towards increasing gasoline engine efficiency. Here, pre-chamber jet ignition
offers the potential to assure a reliable ignition and combustion process. This paper
describes the development of such a system. Numerical approaches allow for an
efficient development process of the pre-chamber layout. Thus, the pre-chamber
geometry is thoroughly optimized with respect to the combustion quality. Based
thereupon, different pre-chamber layouts were experimentally evaluated. Optical
investigations serve to conclude on burn rate and particulate emissions. Having
found a specific layout to achieve stable combustion (COV<1.5%) for lean (A > 3)
operation and specific NOx emissions below 0.1 g/kWh a synthesis of all findings
serves to define the final concept. The resulting combustion system offers high
efficiencies in the entire engine map and thus excellent conditions for further
improving the fuel consumption.

Keywords: Gasoline engine; Pre-chamber ignition; Lean burn; Efficiency

Full paper: https://hal.archives-ouvertes.fr/view/index/docid/2504571
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Abstract

The PaREGEN project (supported by EC Grant No. 723954) is addressing the topic,
“Technologies for low emission light duty powertrains”, GV-02-2016 of Horizon
2020 programme; specifically, the further development of gasoline engines used in
mid to premium sized passenger cars. The innovations therein are to be realized
during the critical transition period (2020-2030) for transport, when the mitigation
of climate change must be enacted. The project has committed to show a 15%
reduction in CO2 emissions. If successful and adopted, these developments have
been projected to reduce the European vehicle parc CO2 emissions by ~2.0
Mtonnes in 2025 and up to 10 Mtonnes, together with a ~10% reduction in PN >10
nm, in 2030. The project is being realized by a seventeen-partner consortium
representing all parts of the automotive industry. At the time of the TRA2020, the
project will have recently completed: the final results and potential impact will be
presented.

Keywords: climate change; mitigation; hybrid technologies; emission reduction; air
quality; technology
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Abstract

The PANDA project is a Research Innovation Action from the European H2020
programme. PANDA will enable the automotive industry to speed up design and
testing of innovative electrified vehicles. In the PANDA project, multi-scale and
multi-domain simulation packages are developed to interconnect all components of
electrified vehicles. The EMR (Energetic Macroscopic Representation) formalism is
used to unify the model organization. Moreover, all the models will be shared in a
cloud for both stand-alone simulation and cloud computing. On the contrary to
existing solutions which are based on a structural philosophy, PANDA is focused on
functional-based approach. First results are provided to compare both approaches
for the simulation of an electric vehicle. The EMR-based functional library leads to
a reduced computation time of 15% in comparison with a structural-based
simulation. This results confirms the ability of the PANDA solution for real-time
simulation in particular for Hardware-In-the-Loop testing.

Keywords: Electrified Vehicle, simulation, virtual testing, real testing, unified model
organization
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Full paper:
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680 Hair-pin winding in high-speed permanent-magnet machine
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Abstract

Using a hair-pin winding instead of a stranded-wire winding in electrical machines
might increase the slot fill factor for as much as the factor of two. The DC copper
losses are inversely proportional to the increase of the slot fill factor. This means
that the efficiency in the low-speed area is significantly increased. However, as the
supply frequency of the current increases, the AC effects cause additional eddy-
current losses in the slot conductors. These losses grow exponentially with the
frequency. An analysis of different hair-pin winding configuration has been made
using the analytical approach and 2D finite-element-method software. The goal of
the analysis was to establish, whether the hair-pin winding might be used in a high-
speed permanent-magnet electric machine.

Keywords: hair-pin windings; high-speed permanent-magnet machine; skin effect;
proximity effect; eddy currents

Full paper: https://www.researchgate.net/
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Abstract

The aim of this work is to offer an overview of the research questions, solutions,
and challenges faced by the project aColor (“Autonomous and Collaborative
Offshore Robotics”). This initiative incorporates three different research areas,
namely, mechatronics, machine learning, and communications. It is implemented
in an autonomous offshore multicomponent robotic system having an Unmanned
Surface Vehicle (USV) as its main subsystem. Our results across the three areas of

97


https://www.researchgate.net/publication/339781398_Power_Advanced_N-level_Digital_Architecture_for_models_of_electrified_vehicles_and_their_components_Transport_Reserach_Arena_Helsinki_April_2020
https://www.researchgate.net/publication/339781398_Power_Advanced_N-level_Digital_Architecture_for_models_of_electrified_vehicles_and_their_components_Transport_Reserach_Arena_Helsinki_April_2020
https://www.researchgate.net/publication/339781398_Power_Advanced_N-level_Digital_Architecture_for_models_of_electrified_vehicles_and_their_components_Transport_Reserach_Arena_Helsinki_April_2020
https://www.researchgate.net/

Traficom Research Reports 7/2020

work are systematically outlined in this paper by demonstrating the advantages
and capabilities of the proposed system for different Guidance, Navigation, and
Control missions, as well as for the high-speed and long-range bidirectional
connectivity purposes across all autonomous subsystems. Challenges for the future
are also identified by this study, thus offering an outline for the next steps of the
aColor project.

Keywords: mechatronics; machine learning; communications; autonomous
system; USV

Full paper: https://arxiv.org/abs/2003.00745
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Abstract

This paper presents the architecture and elements of an advanced diagnostic and
emission monitoring system to eliminate the risk of interventions to the vehicle that
would lead to emission increase. The designed system will be implemented on a
demonstrator vehicle within the framework of the Horizon 2020 project with
acronym DIAS funded the European Commission. Firstly, all possible improvements
to the existing on-board detection logic (Level 1 measures) are implemented, to
demonstrate on one hand demonstrate the feasibility of having more robust
conventional systems in a framework for intermediate regulatory steps. On the
other hand, it will demonstrate that there will still be weaknesses not possible to
be addressed by this conventional approach. This system will include advanced
models, virtual and hardware sensors etc. The advanced diagnostic system (Level
2 measures) to enable very robust monitoring will be built using advanced remote
cloud-based architectures for data collection and processing.

Keywords: tampering; emission reduction systems; on-boarding diagnostics; on-
board monitoring; cloud-based diagnostics; anomaly detection

Full paper:
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Abstract

The main scope of this paper is to propose the incorporation of a new product which
allows for the prompt use of LED lights on trucks with the adoption of modern power
electronics technologies in an energy-conscious way. In particular, the proposed
product can virtually increase the consumption of LED lights at appropriate levels
so that the conventional central control of the majority of lorries recognizes them
and does not sense that there is damage to lighting. The novelty of the proposed
product lies in the fact that the power consumption of the virtual consumption is
not consumed in pseudo-loads (e.g. resistors) but is returned (recycled) to the
vehicle's batteries via a suitable electronic power converter. PSPICE simulation
results have validated the proposed energy saving scheme for track applications.

Keywords: Energy saving, environmentally-friendly LED lighting for conventional
trucks, power electronics technology, transport safety
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Abstract

Rethinking electric mobility in terms of pure driving range versus long-trip
capabilities is the motivation for this paper. An analysis of battery sizing compared
to charging power is carried out in terms of additional time needed to execute a
long distance trip with an electric vehicle based on standard consumption, battery
size, charging power and limitations due the battery C-rate. The goal is to identify
the smallest suitable battery and the “sweet-spot” concerning charging power that
will still satisfy the user’s need to complete long distance trips by specific charging
stops and fast charging with sufficient power to continue the trip. At the same time,
some of the limitations of battery technology especially regarding fast charging and
durability are taken into consideration. Long-trip capability can be concluded, but
also the imperative need for further research to improve fast charging capabilities
(up to 100 - 150 kW) of batteries becomes clear.

Keywords: Electric vehicle; fast charging; driving range; trip time; battery capacity;
C-rate

Full paper: \\si-
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ntation\191102 TRA2020 Paper BOSCH Long Trip REVIEWED final.pdf
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Abstract

Since the introduction of hyperloop in modern form in 2013, progress has been
thriving, with several companies involved in research and development of hyperloop
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systems and sub-systems. Many of them have planned testing tracks in Europe,
anticipating what could be the start of commercial routes for passenger and freight
transport. Nevertheless, many issues remain to be solved for what regards safety
and serviceability performance. This study leverages the state of play of hyperloop
development, identifies issues and challenges from a European perspective, and
provides policy insights towards testing and commercialization. To this end, it
follows a two-tier approach, that, (i) looks in depth into possible legislative,
technological and other challenges and enablers for the introduction of hyperloop,
and, (ii) analyses hyperloop technology developments, identifying possible R&I spill
overs from and to other sectors using the methodology developed for the European
Commission’s Transport Research and Innovation Monitoring and Information
System (TRIMIS).

Keywords: hyperloop; disruptive technologies; research; innovation; knowledge
management; policy support

1.16 Scientific and technical session 16: Acceptance of automated
transport

108 People perceptions and public acceptance of autonomous
vehicles: A literature review
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Abstract

Nowadays, autonomous vehicles (AVs) are considered as a key factor for the future
mobility, they are proposed as promising solutions for the different transport
problems. However, before their implementation, testing AVs’ effects on roads and
analysing people acceptance is of utmost importance. This paper aims to review
and critically analyse the surveys conducted on AVs, in order to investigate the
factors influencing people perception and public acceptance of AVs to address the
research gaps before their implementation. In literature, socio-demographic
variables, experience, affect towards use, perceived usefulness, compatibility,
trust, willingness to pay and attitudes towards AV appeared to be the most
significant factors. After investigating such factors, it was found that the majority
of people would accept AVs if they have the option to take over control. Another
important outcome is that reliability of AVs as well as regulations on their use are
not properly addressed in the past research.

Keywords: autonomous vehicles; driverless vehicles; public acceptance; surveys;
people perception

221 On the road to automated vehicles: From perception to use

Antonio Lobo?*, Sara Ferreira?, Daniel Silva®, Liliana Cunha®, Anabela Simdes¢,
Antonio Couto?
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* lobo@fe.up.pt
Abstract

A safe and highly acceptable automated driving experience depends on how drivers,
as the primary users of automated vehicles, understand and interact with
technology. This study presents a literature review about the main driver-related
challenges associated with different levels of automation, as well as an incremental
approach to tackle these challenges, proposed under the AUTODRIVING project.
AUTODRIVING combines an extensive survey on the perceptions of representative
groups of drivers about the safety and usability of automated vehicles with a driving
simulator study to evaluate driver-vehicle interaction under regular and critical
automated driving scenarios. The project will deliver relevant decision-supporting
and driving behaviour modelling tools for the development of technology and
driving modes that mimic human behaviour and effectively address the needs and
requirements of different users. These instruments will increase the capacity of
industrial stakeholders and regulatory bodies to ensure a smooth transition to
automated driving and promote societal acceptance.

Keywords: road safety; automated vehicles; driver behaviour; user acceptance;
collaborative technology

421 Drive2theFuture: Concepts and methodology towards accepting
our automated future

Evangelia Gaitanidou®*, Evangelos Bekiaris®

a Centre for Research and Technology Hellas/Hellenic Institute of Transport, 6th Km Charilaou-Thermi
Rd, 57001, Thermi, Thessaloniki, Greece
* lgait@certh.gr
Abstract

Following the emerging invasion of automation in the transport sector, what rises
as a primary concern is whether the users of the transportation system are ready
to accept and include the technological innovations in their lives and how this
transition can occur in a safe, sustainable and user-friendly manner. Accepting this
challenge, Drive2theFuture project aims to develop training, HMI concepts,
incentives policies and other cost efficient measures to promote and then to
comparatively assess several alternative connected, shared and automated
transport Use Cases for all transport modes and with all types of users (drivers,
travellers, pilots, VRUs, fleet operators and other key stakeholders), in order to
understand, simulate, regulate and optimize their sustainable market introduction;
including societal awareness creation, acceptance enhancement and training on
use. This initiative is undertaken by 31 Partners from 13 European countries. This
paper presents the project aims, its plans and some preliminary findings.

Keywords: automation; user acceptance; training; HMI; transport modes

Full paper:
https://www.researchgate.net/publication/339791475 Drive2theFuture Concepts
and methodology towards accepting our automated future
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530 Towards full vehicle automation: mediating between human and
technological strengths

Nicole van Nes?*, Ingrid van Schagen?, Diane Cleij?, Michiel Christoph?, Bram
Bakker®

a SWOV Institute for Road Safety Research, PO Box 93113, 2509 AC The Hague, Netherlands
b Cygnify BV, Bargelaan 200, 2333 CW Leiden, Netherlands
* nicole.van.nes@swov.nl

Abstract

Vehicle automation is developing rapidly, with huge potential for road safety,
environment and traffic flow. However, with increasing vehicle automation, the role
of the car driver changes from constant and active control to more passive
monitoring with infrequent need for action. Unfortunately, humans are not very
good in these monitoring tasks. Hence, the path towards automation is likely to
bring new risks, such as reduced attention, increased response times, reduced
situational awareness, overreliance and mode confusion. The H2020 project
MEDIATOR aims to develop an intelligent ‘mediating’ support system, enabling safe,
real-time switching between the human driver and automation system. The project
will produce several lab and in-vehicle prototypes of this mediator system for
evaluation in simulation, simulator and on-road studies, as well as several tools for
further exploitation. The current paper sets out MEDIATOR'’s theoretical framework,
its approach as well as its first elaborations.

Keywords: vehicle automation; transition phase; support system; driver state;
human-machine interface

561 Change of acceptance with repeated usage of a L3-motorway
chauffeur

Barbara Metz?*, Johanna Wodrle?, Michael Hanig®, Marcus Schmitt?, Aaron Lutz®

a WIVW, Robert-Bosch-Str. 4, 97209 Veitshéchheim, Germany
* metz@wivw.de

Abstract

In the H2020 EU-funded project L3Pilot, the impact of repeated use of vehicle
automation on usage and acceptance is studied. A simulator study is presented in
which N=31 drivers used a L3-motorway-chauffeur during six drives. The drives
took place at six different days. The drivers were allowed to use the L3-system as
they pleased. The system is designed in a way that its operational design domain
(ODD) resembles real L3-motorway systems tested in on-road tests in L3Pilot.
Evaluation and acceptance of the system was assessed with questionnaires after
every experimental session. Results show an overall positive evaluation after the
first drive already. With growing experience drivers stated growing trust in the
system going together with an increasing willingness to spend the driving time on
other activities. Willingness to use and willingness to buy the system are analysed
and set in relation to system usage.

Keywords: L3-motorway chauffeur, acceptance, trust, willingness to use,
willingness to buy

686 Creating informed public acceptance by a user-centered
human-machine interface for all automated transport modes
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Abstract

Increasing automation is ongoing in all areas of transport. This raises new
challenges for the design and training of Human-Machine Interfaces (HMI) for
different user groups. The EU-project Drive2theFuture investigates the needs and
wants of transportation users, operators, passengers and passersby to gain their
acceptance and to set the ground for a sustainable market introduction of
automated transport. This paper describes how HMI concepts for the transport
modes road, rail, maritime and aviation in Drive2theFuture are developed and
comparatively assessed in order to be able to support an educated use of
automated transport. By relying on a stepwise process, adaptable HMI strategies
for different user clusters and levels of automation are defined. As a universal
method, a comprehensive HMI development toolkit is developed, which can be
adopted as training tool to create realistic expectations and enhance acceptance
among users, operators and drivers in light of the deployment of automated
vehicles.

Keywords: HMI; automated transport; automated vehicles; acceptance; user-
centered; training

Full paper: http://publica.fraunhofer.de/dokumente/N-578610.html

697 Ethically Aligned Design of Autonomous Systems: Industry
viewpoint and an empirical study

Ville Vakkuri®*, Kai-Kristian Kemell?, Joni Kultanen?, Mikko Siponen?, Pekka
Abrahamsson?

a University of Jyvéskyla, P.O. Box 35, Jyvadskyla FI-40014, Finland
* ville.vakkuri@jyu.fi

Abstract

Progress in the field of artificial intelligence has been accelerating rapidly in the past
two decades. Various autonomous systems from purely digital ones to autonomous
vehicles are being developed and deployed out on the field. As these systems exert
a growing impact on society, ethics in relation to artificial intelligence and
autonomous systems have recently seen growing attention among the academia.
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However, the current literature on the topic has focused almost exclusively on
theory and more specifically on conceptualization in the area. To widen the body of
knowledge in the area, we conduct an empirical study on the current state of
practice in artificial intelligence ethics. We do so by means of a multiple case study
of five case companies, the results of which indicate a gap between research and
practice in the area. Based on our findings we propose ways to tackle the gap.

Keywords: AI ethics, Artificial intelligence, Autonomous systems, Autonomous
vehicle, Ethically Aligned Design, Software development

718 Towards behavioral models for autonomous driving acceptance

Foteini Orfanou®*, Truls Vaa®, Eleni I. Vlahogianni?, George Yannis?
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* forfanou@central.ntua.gr
Abstract

The advent of autonomous vehicles (AVs) is a breakthrough innovation in the field
of transportation. At the cornerstone of autonomous vehicles (AVs) research lies
the challenge of ensuring that the future vehicles can react properly and efficiently
in all situations and especially in emergencies. The present work analyzes
autonomous vehicle’s “driver”/operator behavior and conceptualizes the changes
that should be introduced to the existing behavioral driving models in order to
address the requirements of autonomous vehicles and increase the acceptance of
autonomous driving. For this purpose, empirical evidence and qualitative
experience from over 20 relevant projects and pilots are critically reviewed.
Moreover, the conceptualization and potential parameterization of AV behavioral
models are analyzed based on three popular modeling alternatives: Summala’s
Multiple Comfort Zone Model, Fuller's Risk Allostasis Model (RAT), Vaa's Risk
Monitor Model (RMM). The findings are critically discussed to reveal future research
directions.

Keywords: autonomous vehicle; behavioral models; comfort zone; RAT; RMM

803 Developing a Policy Support Tool for Connected and Automated
Transport Systems
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d Loughborough University, Loughborough, LE11 3TU, United Kingdom
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Abstract

Connected and automated transport systems (CATS) are expected to be introduced
in increasing numbers over the next decade based on the rapidly developing
capability of modern technologies. The need for policies around the introduction of
CATS is starting to arise, based on the evaluation of the likely impact of different
technologies, with the aim to capture the benefits of automation and ensure that
new technologies contribute to wider policy objectives. The Horizon 2020 Levitate
project aims to investigate the potential short, medium and long term impacts of
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CATS, through an innovative multi-disciplinary impact assessment methodology,
which will be incorporated within a new web-based policy support tool to enable
city and other authorities to forecast impacts of CATS on urban areas. This policy
support tool will comprise a knowledge and an estimator module and will include
forecasting and backcasting systems providing estimates for different types of
impacts and allowing comparative analyses.

Keywords: connected and automated transport systems; policy support tool;
impact assessment; forecasting; backcasting

806 Assessing user behaviour and acceptance in real-world
automated driving: the L3Pilot project approach
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Abstract

The L3Pilot project, funded by H2020, is conducting the first large-scale piloting of
SAE Level 3 automated driving in Europe. The main aim of the project is to address
a number of key questions in a step towards introducing automated vehicles on
European roads. This paper discusses the approach taken by the L3Pilot project, to
evaluate user behaviour in, and acceptance of, automated driving in real-world
pilots. Although some technical challenges associated with the development and
demonstration of such technologies are well-documented, current methodologies,
such as those used to evaluate Field Operational Tests (FOTSs), offer little guidance
about assessing the impact of automated driving on users’ behaviour and
acceptance. This paper outlines the methods used and developed for assessing user
behaviour and acceptance within the project, summarises some of the
methodological challenges involved in collecting data during an automated driving
pilot, and discusses some approaches we have developed to solve these
multifaceted challenges.

Keywords: Real-world study, automated driving pilot, methodology, human factors,
user acceptance, user behaviour

885 User rating and acceptance of attention-adaptive driver safety
systems
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Abstract

Current statistics show that distraction is a central cause of traffic accidents. Safety
systems with distance control currently available on the market have great potential
for preventing accidents and significantly reducing their severity. However,
depending on the driver's level of attention, the systems warn too early or too late,
which impairs use acceptance. Adaptive systems allow for personalization according

105



Traficom Research Reports 7/2020

to driver's attention level. Studies were carried out in the driving simulator in order
to compare the system adaptations with regard to acceptance for attentive and
distracted driving phases. 72 participants took part in the study, with a »between-
subjects test design«. Acceptance ratings shows highest acceptability for the
adaptive systems in distractive situations. We conclude that personalization of
attention-adaptive systems shall be implemented in case safety benefits are
proven.

Keywords: System adaptation, attention level, safety, acceptance

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

950 Investigation of acceptance of driverless buses in the city of
Trikala and optimization of the service using Conjoint Analysis
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Naniopoulos?, Dimitrios Nalmpantis®*
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Abstract

After the completion of the pilot application of the European research project
CityMobil2 with driverless buses in the city of Trikala, Greece, which took place from
June 2015 to February 2016, and the problems and reactions that arose, there was
a need to investigate their acceptance by the passengers. The present paper is an
independent from the project research effort that focused on this investigation. The
results of the relevant questionnaire survey show that the residents and the visitors
of the area were positive towards the automated vehicles, while a number of other
factors, such as the reduction of parking spaces were an inhibiting factor of
acceptance. Moreover, the fact of the positive attitude of the residents and the
passengers was confirmed by the complementary questionnaire survey conducted
using the Conjoint Analysis method regarding the potential optimization of the
service by choosing appropriate levels for specific attributes.

Keywords: Conjoint Analysis (CA); driverless buses; automated vehicles;
acceptability; optimization; Trikala

This paper is a part of the Utilities Policy Special Issue:
https://www.sciencedirect.com/journal/utilities-policy/special-issue/10D8V459F11

Full paper: https://doi.org/10.5281/zenodo.3708352

1015 Acceptance of autonomous delivery vehicles — Applying UTAUT
in the context of last-mile logistics
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Abstract
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Nowadays, last-mile delivery receives a great deal of attention, due to the
increasing e-commerce market. The current delivery concepts do not seem suitable
to cope with the simultaneously growing transportation volume efficiently.
Autonomous delivery vehicles (ADVs) have the potential to revolutionize last-mile
delivery. Despite its importance, little research exists on the acceptance of such
delivery alternatives. Hence, it is imperative to identify the variables that determine
user acceptance of ADVs. Within this study the unified theory of acceptance and
use of technology (UTAUT) was applied to the underlying context. Quantitative data
was collected via an online survey approach (n=501) and structural equation
modelling was undertaken. Performance expectancy has been found to be the most
important variable, followed by social influence; whereas no effect could be found
for effort expectancy. The results of this study have important practical implications
and theoretical contributions in the areas of technology acceptance and last-mile
logistics.

Keywords: autonomous delivery vehicles; acceptance; last-mile delivery; UTAUT,;
unified theory of acceptance and use of technology

Full paper:
https://www.researchgate.net/publication/336085159 Acceptance of autonomou
s delivery vehicles -Applying UTAUT in_the context of last-mile logistics
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Abstract

Automation is already a reality in public transport vehicles; it is not anymore an “if”
but a “when” and “how” issue with user awareness, acceptance and training
formulating the first priority challenge. Questions related to vehicle taking over
control from humans, change of mobility habits and experience, cost of travelling
in the future, ethical decisions of a machine vs. a human, as well as the need of
new driver training incentives for adapting to this technological evolution, are some
of the key issues that are yet to be investigated. Within the Drive2theFuture project,
the risks related to the user acceptance of autonomous vehicles are being explored
and recognised with the use of the extended FMEA methodology, together with the
key features and factors responsible for such risks, while also specific
recommendations for their elimination are being suggested.

Keywords: autonomous vehicles; user acceptance; risk assessment; mitigation
strategies; FMEA methodology
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230 An Error Analysis by Fluctuation of Vehicle Detection Result for
Traffic State Estimation Using Opposite Observation Probe
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Abstract

In this study, instead of using vehicle detector data, we propose a method of
estimating the traffic state by using the data obtained by measuring the opposite
lane of traffic flow, such as by mounting a camera or a millimeterwavelength radar
to the vehicle or the like. In this paper, we describe the application result of vehicle
detection function from vehicle-mounted camera image and analysed estimation
error of the proposing method by fluctuation of detection result.

Keywords: Vehicle trajectory; Data assimilation; Variational theory

262 Estimation of carpooling potential by trip modelling

Wilfried Raballand?*, Pierre-Antoine Laharotte®

a Cerema Centre-Est, 25 avenue Francois Mitterand, CS92803, 69674 Bron Cedex, France
* wilfried.raballand @cerema.fr
Abstract

The development of carpooling meets the challenges of sustainable development
and energy transition. But prior assessment of the success of this transport service
is complex. We propose a tool to estimate supply and demand potentials from a
multimodal static agglomeration model. This is based on systematic exploitation of
the model data. Indicators are created in order to quantify the attractiveness of a
carpooling service, and the impact on the user in terms of cost and time. The tool
is tested with the model of a large French urban area and a fictitious carpooling
service. The results are presented with representations adapted to the qualification
of the service. The method developed is a promising solution for the study of
carpooling projects. Future work will deal mainly with modal shift and service
reliability.

Keywords: transport planning; trip modelling; urban mobility; Mobility-as-a-Service

Full paper: https://hal.archives-ouvertes.fr/hal-02503684

285 User Powertrain Type Choice Model and Analysis Using Neural
Networks

Fabio Marques dos Santos®*, Paolo Tecchio?, Fulvio Ardente?, Ferenc Pekar?
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Abstract

This paper presents an Artificial Neural Network (ANN) model that simulates user’s
choice of electric or internal combustion engine vehicles based on basic vehicle
attributes (purchase price, range, operating cost, taxes due to emissions, time to
refuel/recharge and vehicle price deprecation), with the objective of analyzing user
behavior and creating a model that can be used to support policymaking. The ANN
is trained using stated preference data from a survey carried out in six European
countries, taking into account petrol, diesel and battery electric vehicle attributes.
Model results show that the electric vehicle parameters (especially purchase cost,
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range and recharge times), as well as the purchase cost of internal combustion
engine vehicles are the most influencing on consumer’s vehicle choice. A graphical
interface is created for the model, to make it easier to understand the interactions
between different attributes and their impacts on consumer choices and thus help
policy decisions.

Keywords: Artificial neural networks; electric vehicles; consumer choice

332 The Disruption Transport Model: Computing user delays
resulting from infrastructure failures for multi-modal passenger &
freight traffic

Marieke S. van der Tuin?*, Adam J. Pel®
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Abstract

Transport infrastructure owners are moving from reactive toward proactive
infrastructure management. This involves computation of costs associated with
failure or maintenance, including expected transport delays. These delays are often
computed by multiplying additional travel time by the number of travellers.
However, this does not reflect the process of decision-making by travellers using
the infrastructure asset, such as mode choices, departure time changes and trip
cancellations to reduce time wasted in a traffic jam. Therefore, we introduce a
multi-modal transport model that simulates travellers’ behaviour after a large-scale
infrastructure failure at a critical node in the European TEN-T network. We use a
novel approach of modelling the region around the infrastructure disruption in a
very detailed manner, whereas the rest of Europe is modelled in a more basic way.
This enables us to model impacts of disruptions in high detail, whereas also effects
throughout Europe are considered, within reasonable computation time.

Keywords: transport model; disruptions; critical infrastructure; traveller behaviour;
traffic assignment; TEN-T network

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020
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Abstract

System dynamics offers a rigorous approach to modelling the sometimes-surprising
dynamics endogenous in complex systems and is ideal for gaining insight into
potential impacts of automation in transport. Researchers from Europe and the U.S.
are developing a consensus model, starting from an impact assessment framework
presented at TRA 2018 and published shortly thereafter. This paper reports on a
2019 group model building workshop, which collated the intelligence of a diverse
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international group of modelling, transport and liveability/equity experts, focusing
on socioeconomic impacts ofhighly automated vehicles, from household and public
authority standpoints. Subsequent work developed a general framework from which
detailed system dynamics models canbe created for specific research questions.
The ultimate goal is to develop a quantitative tool that can help planners and policy-
makers understand howhighly automated vehicles may fit within the transport
system, and to begin to explore consequences of potential actions under various
scenarios.

Keywords: system dynamics; automated vehicles; impact assessment; scenario
planning; causal loop structures; feedback

483 Impact of conflict resolution parameters on combined alternate-
directions lane assignment and reservation-based intersection
control
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Abstract

We recently proposed a concept, called Combined Alternate-Direction Lane
Assignment and Reservation-based Intersection Control (CADLARIC), for organizing
directionally unrestricted traffic flows in automated vehicle environment. The
conflicts between through movements are handled by a reservation-based
algorithm while the turning conflicts at the intersections are avoided altogether.
This paper extends this research by analyzing the impacts that CADLARIC's
parameters, used to control the conflict-resolution processes, have on the efficiency
and safety. The investigated parameters include: (i) buffer time in cell’s reservation
schedule; (ii) allowed speed to cross the reserved cell; (iii) distance from
intersection from which a vehicle can make reservation, and (iv) duration of the
lane-change process. For most of the investigated parameters, the numerical
results show that less efficient operations lead not just to an increase in delay time
and number of stops but also increase number of conflicting situations, as a
consequence of vehicular queues formed within the intersection zone.

Keywords: Automated intersection control; Autonomous and Connected Vehicles;
Reservation-Based Intersection Control

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

558 Recommendations for a methodological enhancement of the
national German accessibility model

Stefan Schonfelder®*, Thomas Putz?, Bjérn Schwarze®, Klaus Spiekermann¢
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Abstract
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The Federal Institute for Research on Building, Urban Affairs and Spatial
Development, BBSR, has analysed regional accessibility for Germany since the
1980s. Its multimodal and GIS-based analytical system is applied for monitoring
the performance, efficiency and quality of transport infrastructure, the settlement
system and access to services of general interest. It also acts as decision support
tool for national transport and regional policy. Given new challenges for the
accessibility model through the availability of new data, methods and political
objectives, the BBSR commissioned a study to develop scientific recommendations
for an update and expansion of its analyses. This paper presents selected results
focusing on a more realistic representation of car travel times and the way of
modelling central places as destinations.

Keywords: transport; accessibility; modelling; travel times; temporal dynamics;
passenger transport

Full paper:
https://www.bbsr.bund.de/BBSR/DE/FP/MORQO/Studien/2017/erreichbarkeitsmod
ell/Accessibility model.html

592 Is the car-following model appropriate for the simulation of
mixed traffic considering e-scooters?

Zoi Christoforou®*, Nadir Farhi?, Yeltsin Valero?

a IFSTTAR/GRETTIA, 14-20 Boulevard Newton, 77420 Champs-sur-Marne, France
* zoi.christoforou@ifsttar. fr
Abstract

This paper explores the pertinence of the car-following models for the simulation of
mixed traffic considering e-scooters. The car-following model that have been
analyzed was the Krauss model. This model is implemented in the open source
Simulation of Urban Mobility — SUMO. The data collection has been realized with
video data analysis that allows an automated extraction of the position and speed
of the vehicle by typology. The calibration process of the parameters of the car-
following models for the simulation of e-scooters consists in generating random
input parameters, which are subsequently simulated in SUMO, to obtain as a result,
the different trajectories. These modeled trajectories are compared with the
trajectories collected by the cameras and by means of an error minimization
function between the real and modeled trajectory, which allows determining the
optimal parameters for the car-following model for e-scooters.

Keywords: Car-Following Model, SUMO, E-Scooters, Mixed Traffic Simulation

661 Robust methods and conditional expectations for vehicular
traffic count analysis

Jorma Kilpi#*, Ilkka NorrosP, Pirkko Kuusela?, Fanny Malin?, Tomi Ré&ty?

a VTT Technical Research Centre of Finland Ltd, Tekniikantie 1, Espoo, FI-02044 VTT, Finland
b University of Helsinki, Fredrikinkatu 73 B 19, Helsinki 00100, Finland
* jorma.kilpi@vtt.fi
Abstract

We study the problem of making algorithmic statistical inferences about the
dynamics of city traffic. Our data is based on loop detector counts of observed
vehicles in various roads in the city of Tampere, Finland. We show that meaningful
correlations can be found between traffic asymmetries at different measurement
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locations. The traffic asymmetry is the difference of the traffic counts of the
opposite directions of a road. The correlations can be further quantified by
estimating how much they effect on the average values of the traffic asymmetries
at the neighbouring locations. Conditional expectations, both sample and binormal
model-based versions are useful tools for quantifying this effect. The uncertainty
bounds of conditional expectations of the binormal model distribution are extremely
useful for outlier detection. Furthermore, conditional expectations of the
multinormal distribution model can be used to recover missing data with bounds to
uncertainty.

Keywords: loop detector; traffic count data; robust statistics; truncated
distribution; multinormal distribution

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

982 A Departure Delay Estimation Model for Freight Trains

Niloofar Minbashi®*, Markus Bohlin?, Behzad Kordnejad®

a Division of Transport Planning, KTH Royal Institute of Technology, Stockholm 10044, Sweden
* minbashi@kth.se

Abstract

The main objective of this paper is to develop a macroscopic delay estimation model
for freight trains departing from a marshalling yard. Freight trains are made up in
large marshalling yards comprising three yards (arrival, classification, departure).
On time operations in marshalling yards enhances reliability of rail freight services
compared to other modes of freight transport. Currently, freight trains encounter
most of their delays in marshalling yards even before entering the railway network.
Therefore, there is a need to estimate the departure delay of freight trains from the
marshalling yard. So far, studies have mainly focused on classification yard
operations to estimate departure delay, whereas a proper delay estimation model
should be able to consider processes of all three yards. We have developed our
model considering main factors (yard congestion, wagon availability and locomotive
availability) from all three yards. Hallsberg and Malmé Marshalling yards in Sweden
were used as case study.

Keywords: Delay Estimation; Marshalling Yards; Rail Freight; Swedish Railways;
Shift2Rail

Full paper:
https://www.researchgate.net/publication/339900221 A Departure Delay Estim
ation Model for Freight Trains

1028 A GIS-based accessibility model for predicting the demand for
residential parking

Johanna Makinen@*, Heikki Liimatainen?

a Transport Research Centre Verne, Tampere University, P.O. Box 600, 33014 Tampere, Finland
* johanna.m.makinen@tuni.fi

Abstract

Many cities have abandoned minimum parking requirements, since these
requirements do not meet the individual needs of different areas and have led to
over- and undersupply of parking. The focus of this research was to develop a GIS-
based model for predicting residential parking demand in Kerava, Finland. Factors
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affecting vehicle ownership were studied by analysing GIS-based sociodemographic
and built environment data. Moreover, a GIS-based tool was created to analyse
accessibility of everyday services. Linear regression analysis was used to create a
predictive model. The variables included in the model were humber of inhabitants,
number of owner-occupied dwellings, average floor area per person and
accessibility. The explanatory power of the model is high (R2=0.928). Vehicle
ownership is affected by many more factors than the parking requirements are
taking into consideration. With GIS-based methods, differences in vehicle
ownership can be considered, and over- and under-supply of residential parking
can be minimised.

Keywords: Residential parking; Accessibility; Car ownership; Parking policy; GIS;
Parking requirements

1036 Micro and macro: Development of a hybrid travel demand
model with aggregate gravity and individual-level activity-based
approaches

M.L. Hollestelle?*, H.B. Rijksen®, L.J.N. Brederode®<, R.]. Koopald, P.T. Moilanen@:¢
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d Goudappel & Coffeng, Snipperlingsdijk 4, 7417 BJ Deventer, The Netherlands
e Kyyti group, Fredrikinkatu 47, 00100 Helsinki, Finand
* martijn.hollestelle@ramboll. fi
Abstract

This paper describes the development of a hybrid travel demand model that
combines aggregated gravity-modelling with the individual-level travel demand
model called Brutus. Aim of this model development is to combine the favorable
properties from both approaches: individual-based approach can use discrete tours
as their units of travel and offer rich heterogeneity in behavioral models among
different agents. Aggregate models do not have such advantages but offer stable
results and are, at least with higher abstraction level, more calculation time
efficient. Both models are developed in parallel based on the same input data. The
two different modelling approaches and their integration are explained and
compared, as well as the challenges faced, focusing on practicalities and theoretical
questions raised within the process.

Keywords: Travel demand modelling; agent-based model; gravity model; hybrid
model

1109 Intelligent Intersection Management using Fuzzy Logic control
and PI control

Ilhan Tunc?, Mehmet Turan Séylemez®*

a Control and Automation Engineering Department, Istanbul Technical University,Istanbul, Turkey
*soylemezm@itu.edu.tr

Abstract

Traffic congestion is one of the leading causes of loss of productivity and low living
standards in urban areas. The effectiveness of transport systems is a priority for
modern society. The regions with the highest traffic density in cities are those with
traffic intersections. Intelligent traffic light applications reduce waiting time in
traffic. Therefore, as these practices become widespread in big cities, quality of life
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increases. Therefore, control of traffic lights in these areas is a crucial factor in
reducing traffic congestion. In this study, a single intersection simulation
environment is made by using Simulation of Urban MObility (SUMO) program. Fuzzy
logic control based and Proportional Integral (PI) type control based traffic light
controllers are designed for controlling a basic road junction. Simulations for the
designed controllers and conventional traffic light controllers are performed and the
results are compared.

Keywords: Fuzzy Logic, Intelligent Intersection Management, Intelligent
Transportation Systems, Traffic Light Controller (TLC)

Full paper: https://web.itu.edu.tr/soylemezm/tra2020/tunc soylemez.pdf

1110 Impact of Automated Highway Autopilot on the Average
Network Travel Times and Total Distance Travelled

Marieke S. van der Tuin®*, Gongalo H. A. Correia?, Haneen Farah®

a Department of Transport and Planning, Faculty of Civil Engineering and Geosciences, Delft University
of Technology, P.O. Box 5048, 2600 GA Delft, The Netherlands
* m.s.vandertuin@tudelft.nl

Abstract

Allowing Level 4 Automated Vehicles (AVs) to drive on highways could potentially
have an impact on the road network performance. Although it might probably take
a while before AVs are on the road, National Road Authorities (NRAs) are already
concerned about understanding what changes would be required on their current
infrastructure to make it ready for AVs. In this study, we simulate part of the
highway network in the Netherlands, the region of Rotterdam The Hague, to
investigate the impact of AVs on the network performance in terms of network
travel times and distances travelled. Results allow us to conclude that 50% AVs
(Level 4) result in an increase in distance travelled on highways but a decrease in
the total network travel times and corresponding delays.

Keywords: autonomous vehicles; highway autopilot; OmniTRANS; NRA

Full paper: http://resolver.tudelft.nl/uuid:d142526e-3f1d-4d10-8bbc-
c08a52857ec6

1.18 Scientific and technical session 18: Collaborative urban planning
and stakeholder engagement

153 SPADE - Assessment method for the collaborative planning of
infrastructure and spatial development

Jan Kiel®*, Benjamin Biesinger®, Rasmus Bggh Holmen¢, Wiljar Hansen¢, Ivo
Hindriks?, Niklas Galonsked, Arianna Zanardelli¢
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b AIT Austrian Institute of Technology, Giefinggasse 4, 1210 Vienna, Austria
¢ T@I Institute of Transport Economics, Gaustadalléen 21 NOR 0349, Norway
d HaCon Ingenieurgesell9schaft, Lister StraBe 15, DEU 30163 Hannover, Germany
* j.kiel@panteia.nl

Abstract

The development of infrastructure takes place at different spatial levels, spatial
functions, time horizons and involves many stakeholders. The consequence is that
planning may become complex. The SPADE project - funded by CEDR - developed
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a method to keep the planning process efficient. The method addresses different
planning challenges, thereby going beyond the traditional assessment package of
cost-benefit analysis and multi-criteria assessment methods. First, it exploits the
information of the different stakeholders to achieve a better outcome from a social
point of view. Second, it supports the decision-making process. The method
comprises a process and an instrument. The process is embedded in collaborative
planning. The instrument consists of a digital workshop or e-participation with a
Delphi method and a tool to assess policy measures or packages based upon their
impacts. The method allows a cost-efficient and fast exchange of information and
a better understanding amongst stakeholders on the different impacts, which
include qualitative aspects.

Keywords: collaborative planning; infrastructure planning; spatial development;
assessment method; impact assessment; stakeholder involvement

Full paper: http://www.spade-project.eu/wp-
content/uploads/2020/03/SPADE TRA2020 Paper.pdf

154 Impact assessment and participation in the Helsinki region land
use, housing and transport plan - Success stories and lessons learnt

Mette Granberg?®*

a Helsinki Region Transport Authority HSL, Opastinsilta 6A, Helsinki 00077 HSL, Filand
* mette.granberg@hsl.fi

Abstract

The Helsinki region land use, housing, and transport plan defines how to develop
the region in the coming decades. It is essentially a sustainable urban mobility plan
(SUMP) for the region and includes all the main steps of the SUMP plan from setting
up working structures to reviewing and learning lessons. This paper is based on the
review and evaluation process of the plan, and success stories and lessons learnt
identified in it. The making of the plan consisted of an extensive impact assessment,
including modelling. With many stakeholders, participation has also been a key
factor in the making of the plan. Elected officials were actively involved in the
making of the plan. The impact assessment and its use as a planning tool was
successful yet room for clarifying main results still exists. An impact assessment
panel with outside expertise from universities, researchers, and students could be
of value.

Keywords: regional planning; impact assessment; participation

394 Structuring peri-urban living with the railway system:
stakeholders representations of urban planning around peri-urban
rail stations

Sophie Hasiak?*, Cyprien Richer?

a Cerema Hauts de France, research project-team Esprim, 44 ter rue Jean Bart, 59019 Lille, France
* sophie.hasiak@cerema.fr
Abstract

Urban sprawl and peri-urbanization processes have been important challenges for
cities all around the world, generating car dependency. Public policies have taken
up this issue with the aim of managing peri-urban mobilities by considering the
opportunity of rail services through a sustainable approach. Indeed, the
enhancement of the railway system has been at the heart of concerns of land use
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public stakeholders since the early 2000s. This paper suggests a specific approach
to assess how this aim of railway enhancement is really a topic taken into account
by all the stakeholders, whether they are inhabitants, elected representatives or
representatives of economic societies. It relies on analyzing the representations
they have for peri-urban areas. Based on different methodological approaches, it
highlights a certain convergence of interests to live near peri-urban railway stations,
which could contribute to strengthen "urbanity" in a sustainable way.

Keywords: rail station; peri-urban, representation, way of living, urbanization
policy, property promotion

399 Urban Mobility Systems Evaluation with focus on Business
Sustainability and Stakeholders Influence

Asad Karisik®*

a Blue Desk Sarajevo, Bosnia and Herzegovina
* asad.karisik@gmail.com

Abstract

Urban Mobility Systems UMS are in the constant process of evolution within the
complex technical, administrative, and regulatory environment. Well-structured
process of UMS development requests continuous implementation of targeted and
structured phases of evaluation and improvement. Selection of limited numbers of
available UMS indicators have significant interpretation limitations. Comprehensive
approaches give complex matrix of indicators difficult to understand and handle.
UMS are heterogeneous systems with complex relations among main stakeholders’
groups with fundamental differences in interests, roles and competences. Despite
those differences, all UMS stakeholders have significant impact on UMS purpose
and sustainability. Irrelevant to the UMS technical and organizational aspects, UMS
is a service provider. Provision of UMS services is a market activity defined by
mobility demand and service quality. UMS market success or failure shapes the
Business sustainability and UMS development perspectives. This paper proposes
new UMS evaluation approach with focus on UMS stakeholders and business
sustainability.

Keywords: Urban Mobility Systems (UMS), UMS Evaluation, UMS Capability

Full paper:
https://www.researchgate.net/publication/339499845 Urban Mobility Systems
Evaluation with focus on Business Sustainability and Stakeholders Influence

415 Positive Planning Approach to Secure Logistics facilities in Swiss
Urban Areas

Martin Ruesch®*, Paolo Todesco?, Philipp Hegi?

a Rapp Trans Ltd, Max-Hbgger-Strasse 6, 8048 Zurich, Switzerland
* martin.ruesch@rapp.ch

Abstract

The growing logistics market leads to an additional need for logistics and freight
transport facilities for transhipment, storage, picking etc. with correspondent need
for space. Another trend is the advancing urbanization, which increases the need
for space for the city development (housing, business, leisure activities etc.). This
development creates a strong pressure on existing logistics facilities and leads to a
limited availability of space for new logistics facilities. The observed "Logistics
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sprawl" increases the transport performance and related emissions. Therefore land
use strategies should be based on a «positive planning approach». This approach
includes the identification of suitable areas for logistics based on relevant location
requirements. In Switzerland a project has been carried out to develop a
methodology to identify suitable areas for logistics facilities , to test the
methodology and to applicate it. The results are used to secure space for logistics
in regional land use plans.

Keywords: Logistics Sprawl; Logistics Facilities; Positive Planning Approach;
Location Planning; Location Evaluation

652 Decision support for reliability improvement of multimodal
public transport services
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Abstract

A set of processes, including the collection of heterogeneous data and in-depth
knowledge on multiple dimensions, are required to enhance multimodal public
transport services and address traveller needs in an effective and efficient way. The
main purpose of this paper is to use reliability data to drive the planning and
operationalisation of a multimodal metropolitan-wide network of public transport,
covering the needs of authorities, transport providers and travellers. This will be
achieved by a methodology using data from current public transport lines and
design process to find the best combination of hubs, stops and connections, fully
controlled by the transport authority and with the assistance of transport providers.
The expect result is a more “predictable” network that maximises schedule
reliability, while providing better information for travellers.

Keywords: reliability; urban public transport; multimodal networks; decision
support systems

Full paper:
https://www.researchgate.net/publication/339843921 Decision support for relia
bility improvement of multimodal public transport services

824 Toward carbon neutrality in French regions: a case study for
passengers’ local mobility

Patrice Nogues?*

a EDF R&D avenue des Renardiéres Moret-Loing-et-Orvanne, 77250, France
* patrice.nogues@edf.fr
Abstract

The French regions are in charge of implementing an energy-climate strategy for
their territory. To date, no mandatory targets have been set at this level, as each
region can choose its own overall objective and distribute the burden among the
different sectors. However, the recent national energy law has set a carbon
neutrality target by 2050, corresponding to a reduction of at least 83% in GHG
emissions compared to 1990. With 33% of greenhouse gases emissions in 2018 in
France, the transport sector is the main emitter and the only one which emissions
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have been increasing since 1990. It is therefore a key sector to achieve the
objective of decarbonization. In this article we will present a synthesis of 3 regional
case-studies and highlight specificities concerning the regional level. Specific
modelling will assess the key factors for achieving carbon neutrality at this scale for
passengers’ local mobility.

Keywords: carbon neutrality; regional energy planning; scenarios; energy; climate

Full paper:
https://www.researchgate.net/publication/339725964 Toward carbon neutrality
in French regions a case study for passengers' local mobility

956 Urban mobility planning in Czechia: change of paradigm,
challenges and barriers in local governance

Hana Brihova Foltynova2*, Radomira Jordova?

a Faculty of Social and Economic Studies, Jan Evangelista Purkyné University in Usti nad Labem,
Pasteurova 3544/1, 400 96 Usti nad Labem, Czech Republic
* hana.bruhova-foltynova@ujep.cz

Abstract

The approach of Czech cities to urban transport planning has been changing
substantially during the last years. This policy shift has been accelerated by the
European legislation, which encourages larger cities to prepare their first
Sustainable Urban Mobility Plans. The aim of this paper is to explore the institutional
issues regarding practice and barriers of sustainable transport planning in Czech
cities. Qualitative and quantitative data were collected between June 2018 and
February 2019: we interviewed 45 key stakeholders, and further 67 representatives
from 53 cities completed a questionnaire. Results of our research indicate that
Czech cities are still in the initial phase of the change towards sustainable urban
mobility planning. The main identified barriers of sustainable mobility are
complicated legislation, a lack of political consensus, and attitudes of the society,
which is quite car-oriented. Monitoring and evaluation, as well as public involvement
are underestimated and the perception of a need for a significant transport
behaviour change is quite low among the local politicians.

Keywords: Urban mobility; monitoring and evaluation; policy-making of cities;
sustainable urban mobility plan

1120 Intermodal scenarios in the Adriatic-Ionian area: the
Stakeholders’ views of Corfu, Bari, Pula and Dubrovnik

Veronika Andrea?*, Konstantinos Malagas®, Chrysostomos Stylios?, Nikitas
Nikitakos®

a University of Ioannina, Dept. of Informatics & Telecommunications. Laboratory of Knowledge and
Intelligent Computing, Kostakioi, Arta 47150, Greece
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Abstract

Intermodal transportation systems have been emerged by the need for advanced,
responsive, safe, sustainable, smart and cost-efficient solutions in transportation of
goods and passengers. The European Union policies, strategies and initiatives aim
to successfully enhance connectivity. The current study examines four (4)
intermodality cases in the Adriatic-Ionian area, located in Corfu, Bari, Pula and
Dubrovnik. The data were collected with the use of a structured and a semi-
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structured questionnaire addressing experts, airport and port professionals,
researchers, and travel agents. The stakeholders’ views were analyzed by
descriptive statistics and a SWOT analysis was also conducted. The study aims to
provide important insights on the prospects and challenges for the development of
intermodal scenarios in the Adriatic-Ionian area according to the stakeholders’
views. The main findings of the study are focusing on the realization of tailor-made
scenarios such as new soft infrastructures with the incorporation of innovative e-
services aiming to improve the quality of the passengers’ experience.

Keywords: intermodal transportation, airport, port, Adriatic Ionian area,
passengers, stakeholders

Full paper:

https://www.researchgate.net/publication/339915822 Intermodal scenarios in t
he Adriatic-

Ionian area the Stakeholders' views of Corfu Bari Pula and Dubrovnik

1127 Assessing user expectations, requirements, and concerns
toward automated driving progressed by internet of things — a user-
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* viktoriya.kolarova@dir.de

Abstract

Road vehicles are becoming increasingly automated and connected due to rapid
technological progress and digitalization trends. Vehicle connectivity might improve
automated driving (AD) in various ways. The EU project "AUTOPILOT” develops,
tests and evaluates different services and use cases of automated driving focusing
on the potential of Internet of Things (IoT) to progress AD. In order to provide early
insights on expectations, requirements and concerns of potential users, an online
survey was conducted following a user-centric development approach. Three
different scenarios of AD progressed by IoT as well as desirable functions of the
services were evaluated from user perspective. The analyses look into how IoT
enhances, enables and accelerates AD. The results suggest the following benefits
of IoT for AD when considering user acceptance: first, IoT can enable using the
services with AD through easier trip planning by providing real-time traffic system
information. Second, IoT can accelerate the market deployment of AD services as
trust in the system is increased by providing information about the vehicle operation
- one aspect which is crucial for user acceptance of AD. Third, IoT can contribute
enhancing the user experience by providing real-time information about POIs and
enabling customization options. This contribution summarizes the main results and
discusses their implication for the development of the technology.

Keywords: automated driving, internet of things, connected driving, user
acceptance

Full paper:

https://www.researchgate.net/publication/338149313 Assessing user_expectatio
ns requirements and concerns toward automated driving progressed by inter
net of things - a user-centric development approach
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1169 Enhancing social outcome from urban transport development:
examining planning process and outcomes at multiple scales

Juhyun Lee?®*, Jos Arts?, Frank Vanclay?

a Faculty of Spatial Science, University of Groningen, Landleven 1, 9747 AD Groningen, Netherlands
* juhyun.lee@rug.nl
Abstract

Urban infrastructure are promoted as a catalyst of urban development. However, it
may not always improve society as a whole, because long-term consequences often
fail to meet all the respective interests. We explore social outcomes arising from
urban transport by examining consequences of spatial changes at multi-scales
triggered by such projects, and extent to which the consequences meet varied
interests. A multi-methods case study approach is used, using exemplars, metro
projects in metropolitan cities, to observe planning process and social outcomes in
specific contexts. We demonstrate that urban transport development tend to focus
on immediate outcomes at macro scale, neglecting interests related to second-
order, long-term consequences at multi-scales. These projects did not enhance
wellbeing of all citizens due to spatially differentiated benefits, and negative
consequences created at local levels. We argue for integrated approaches to urban
transport and spatial planning at multi-scales to enhance social outcomes from
urban transport projects.

Keywords: social outcomes; urban spatial transformation; urban infrastructure
development; megacities; megaprojects

1.19 Scientific and technical session 19: Safety and security in
cyberspace

274 DEIS - Dependability Engineering Innovation for smart
transportation

Eric Armengaud?®*, Cem Kaypmaz®, Erhan OzkayaP®, M. Zeller, S. Longo¢, M.
Melisd, R. Groppo¢, E. O'Carrollf, D. Schneider9, J. Reich9, Y. Papadopoulos", I.
Sorokos", T. Kelly/, 1. Hablii, R. Wei', F. Villal, G. ReganX
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Sancaktepe Istanbul, Turkey
c Siemens AG, Wittelsbacherplatz 2, Munich 80333, Germany
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f Portable Medical Technology Ltd, 66 Pairc Chuiminn Kilcumin, Killarney Kerry V93V6K4, Ireland
g Fraunhofer IESE, Fraunhofer-Platz 1, 67663 Kaiserslautern, Germany
h University of Hull, Cotthingham road, Hull HU6 7RX, United Kingdom
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J Politecnico of Milano, Piazza Leornado da Vinci 32, Milano 20133, Italy kDundalk Institure of
Technology, Dublin road, Dundalk, Ireland

* eric.armengaud@avl.com

Abstract

Ensuring appropriate dependability of modern industrial systems is becoming more
and more challenging due to the raising complexity of modern embedded systems
and the introduction of connectivity, possibly leading to ad-hoc creation of systems’
configuration. State-of-the-art dependability analysis techniques, applied during
design phase, provide limitation in terms of scalability with respect to the system
size and in terms of runtime flexibility and ad-hoc reorganization. The DEIS projectt
addresses these important and unsolved challenges by developing technologies that

120



Traficom Research Reports 7/2020

form a science of dependable system integration. Main contributions of this paper
are (a) the introduction of the DDI concept and DEIS outcomes available for the
community, (b) the illustration of DDI usage to increase functional safety
development efficiency for railways systems, (c) the usage of DDI for data privacy
management in context from Intelligent physiological parameter monitoring for
road transportation, and (d) the introduction of DDI for trusted runtime
collaborative platooning for road transportation.

Keywords: dependability; functional safety; SOTIF; data privacy; railway;
automotive

311 Railway cybersecurity: Comprehensive and standardized
approach to security risk assessment

Francisco Daza Pastrana®*, Francois Hausman?, Katja Stumpp®

a Alstom, Rue Cambier Dupret 50-52, Charleroi 6001, Belgium
b Siemens Mobility, KiefholzstraBe 44, Berlin 12435, Germany
* francisco-jose.daza-pastrana@alstomgroup.com
Abstract

Railway systems have been considered immune to cybersecurity threats and
attacks for years. Nevertheless, the increase of interconnected and digitalized
assets in the railway sector and the parallel rise of cyber-crime targeting industrial
systems, have driven the need for a coordinated approach to deliver cyber-secure
infrastructures and solutions to the railway sector. In this paper, a holistic approach
based on the IEC 62443 cybersecurity standard framework is proposed by the
cybersecurity work package 8 of Shift2Rail. This method includes the analysis of
the IEC 62443 standard framework for application in railways, the definition of a
generic signaling architecture and the specification of a common approach for risk
assessment. Then, based on the results of the risk assessment, generic protection
profiles for railway-specific components have been specified. In parallel, security-
by-design concepts are investigated to specify a common quality framework for
including cybersecurity in development lifecycles for the railway sector.

Keywords: cybersecurity, railway, IEC 62443, risk assessment, protection profile,
security by design, ERTMS

319 Cryptographic protocols for secure communications over
computer networks - Transport Layer Security

Kim Nordstrom2*, Anna Quach?®

a Helsinki Region Transportation, Opastinsilta 6A, Helsinki 00077, Finland
* kim.nordstrom@hsl. fi

Abstract

Cryptography is the art of secure data communication. Cryptographic protocols
provide secure data connections, enabling parties to communicate with each other
in a secure way. The Transport Layer Security (TLS) protocol enables two parties
to identify and authenticate each other over the internet and enable client/server
applications to communicate in a confidential and reliable way1l. TLS is the mostly
widely used cryptographic protocol for secure communications on the internet.2
One of the most well-known use for TLS is to protect information in transit between
internet browsers and web servers using Hypertext Transfer Protocol Secure
(HTTPS). This article focuses on the use of the TLS protocol in web servers used by
Helsinki Region Transportation (HRT). Web sites developed by HRT were tested to
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verify the security configuration of the web servers. As a result of the analysis
several significant vulnerabilities were discovered.

Keywords: Information security; Network security; Transport Layer Security

629 Unmanned maritime infrastructure inspection- a mixed method
risk management approach from German port facilities

Michael Stein?*

a Kihne Logistics University, GroBer Grasbrook 17, Hamburg 20457, Germany
* Michael.stein@the-klu.org
Abstract

Operations of unmanned technologies have risen considerably over the past decade
given their advanced technology and affordable prices. It is widely agreed that this
former military technology has established a valuable position in civil especially
industrial applications. However, best practice of using unmanned systems is scars
both in academia and the industry due to isolated applications and missing
operational experience. This paper aims to shed light on the applicability of
unmanned systems in critical infrastructure facilities on the example of port
facilities. Conducting a mixed-method analysis, this paper introduces unmanned
operations in the context of well accepted risk management models - the Swiss
Cheese Model and a connected Bow Tie Analysis. The contribution of this paper
provides tangible insights on novel inspection approaches using qualitative analysis.
Furthermore, practical experiences from maritime operations pave the way for
future unmanned operations in other sensible infrastructures and future risk
management approaches.

Keywords: Unmanned Aerial Vehicles, Remotely Operated Vehicles, Drone
Inspection, Port Infrastructure Inspection, Bow Tie Analysis, Swiss Cheese Model,
Risk Analysis

Full paper:

https://www.researchgate.net/publication/339915476 Unmanned maritime infra
structure inspection-

a_mixed method risk management approach from German port facilities

658 Advances of Cybersecurity in Maritime Port Operations

Nils Meyer-Larsen?*, Rainer Miiller?, Katja Zedel?

a ISL Institute of Shipping Economics and Logistics, Barkhausenstrasse 2, 27568 Bremerhaven,
Germany
* meyer-larsen@isl.org

Abstract

Maritime transport is central to the world economy. More than 90 percent of inter-
continental goods are transported by sea. In that way, ports are a key prerequisite
for economic success. Consequently, significant disruptions to large ports therefore
can negatively impact maritime supply chains and can cause damage to the
maritime and trading industries. In today’s maritime logistics, cybersecurity is an
issue of high importance. A number of incidents such as the NotPetya attack on
Maersk in summer 2017 impressively demonstrate that cyber threats impose a high
risk of considerable financial and reputational damage for the maritime industry.
This paper presents the project SecProPort, co-funded by the German Federal
Ministry of Transport and Digital Infrastructure in the IHATEC program, which aims
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to develop a security architecture for the communications network in maritime port
operations.

Keywords: maritime blockchains; maritime cybersecurity; maritime port
operations; port communications network; port community system

867 The Cyber Threat Preparedness in the Maritime Logistics
Industry

Harri Pyykk62*, Jarkko Kuusijarvi® Bilhanan Silverajan¢, Ville Hinkka?

a VTT Technical Research Centre of Finland Ltd, Vuorimiehentie 3, FI-02150 Espoo, Finland
b VTT Technical Research Centre of Finland Ltd, Kaitovéyld 1, FI-90571 Oulu, Finland
c Tampere University, FI-33014 Tampere University, Tampere, Finland
* harri.pyykko@vtt.fi

Abstract

This paper reflects the importance of preparedness regarding cybersecurity and
cyber threat related factors in maritime logistics industry in present era when the
digitalization combined with new emerging technologies i.e. Artificial Intelligence,
Internet of Things, Blockchain and so forth are being utilized with accelerating
speed in the maritime logistics among others. The future trend in the maritime
logistics indicates that all the resources are connected with each other in order to
form integrated autonomous operating systems based on IT-platforms. Therefore,
there is a need also in the maritime logistics industry to attach cybersecurity related
matters and cyber threat prevention more systematically to the existing procedures
in every level of the organization and consider these aspects when new technologies
are being implemented. Training the personnel from the non-technical to the
technical experts in realistic exercises help to prepare and handle the cyber
incidents and raise the overall level of cybersecurity preparedness.

Keywords: Cybersecurity, cyber threat, cyber exercise, maritime, logistics, port

Full paper:
https://www.researchgate.net/publication/339845298 The Cyber Threat Prepar
edness in the Maritime Logistics Industry

925 Automated driving systems meet edge computing: A security
perspective

Tahsin C. M. D6nmez?, Yuan Zhang?, Ethiopia Nigussie?, Antti Hakkala®*, Jouni
Isoaho?

a Department of Future Technologies, University of Turku, 20014 Turun yliopisto, Turku, Finland
* antti.hakkala@utu.fi

Abstract

This work presents an overview of security challenges associated with Automated
Driving Systems (ADSs), covering on- and off-board computations, trustworthiness
of data sources, and communications. We focus on the security of computations
and emergent involvement of the edge computing paradigm in ADSs. Analysis of
ADS and edge computing security reveals that ensuring the integrity of offloaded
computations and availability of the offloading service are major security challenges
that must be addressed if edge computing is to play a significant role in ADSs.
Verifiable computation is investigated as a security solution to ensure integrity of
offloaded ADS computations, and a method for deciding on the adequateness of a
verifiable computation scheme for ADS applications is proposed.
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Keywords: Automated Driving System; Edge Computing; Security; Verifiable
Computation; Self-driving; Driverless

969 Are there disadvantages in port digitalization?

Olli-Pekka Brunila®*, Vappu Kunnaala-Hyrkki?2

a South-Eastern Finland Univeristy of Applied Science, Pdéskysentie 1, Kotka, 48220, Finland
* olli-pekka.brunila@xamk.fi
Abstract

Digitalization is revolutionizing the maritime logistics sector. Digital innovations are
essential and will bring benefits to all stakeholders and actors, especially in the long
run. Nevertheless, the transition to becoming a digital port can difficult and complex
and, in the initial phases, disadvantages of digitalization may emerge. This paper
aims to establish the disadvantages of digitalization especially at the initial phases,
when the ports are beginning to adopt digital solutions. In the paper, a literature
review will be performed, during which digital solutions and their potential
disadvantages will be established. Based on the literature review, the
disadvantages of digitalization in ports are related to incompatible systems, lack of
resources, security threats and resistance towards digitalization. Yet, the benefits
of digitalization cannot be denied and digitalization will become a necessary tool.
Digitalization offers many opportunities for ports to improve their efficiency,
productivity, security and sustainability.

Keywords: digitalization, logistics, maritime, ports

1180 Security and safety integrated approach for multimodal-hubs
crisis management: a railway and airway proposition

Simon Collart-Dutilleul®*, Hela Kadri?, Philippe Bon?, Georges Mykoniatis®, Samir
Ben Ahmed¢

a Ifsttar, 20 rue Elisée reclus, 59666 villeneuve d’ascq Cedex, Address, France
b Enac,Avenue Edouard Belin, 31055 Toulouse cedex 4, France
¢ Universite de Tunis El Manar, Campus Universitaire Farhat Hached, Tunisia
* Simon. Collart-Dutilleul@ifsttar. fr
Abstract

This paper proposes a methodology to address the problem of international multi
modal hubs crisis management. The analysis starts from the case study of the
Brussel airport terrorist attacks to highlight multi-modal and international aspects
of this kind of crisis. Then, focusing on railway and airway modes, the contextual
and organizational diversity is explained. The need of a global crisis management
system is justified, but the challenges ensuing from the different transportation
modes are highlighted. The proposition of a modelling approach based on System
of Systems formalism is studied. The possibility of building a correct by construction
design of common functioning mode is justified using the scientific state of the art
of formal methods providing a scientific framework for future technological and
organizational innovations assessment.

Keywords: Crisis management, Safety and security integration, Multimodal
approach, System of Systems, Airport, Railway
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1.20 Scientific and technical session 20: Service provision and quality

140 Piloting the use of a passenger panel to improve public
transport service quality

Antti Vuorela?, Sampsa Laine®*

a Helsinki Regional Transport Authority, Opastinsilta 6 A, Helsinki 00520, Finland
b Data Rangers Oy, Pasilankatu 2, Helsinki 00240, Finland
* antti.vuorela@hsl.fi
Abstract

There is a problem in service quality. Most public transport authorities present it as
a key strategic component, but do not have an efficient approach to achieve it. This
paper describes the pilot, which demonstrates the approach, that leads to efficient
and continuous development of service quality. We show, how to clarify the need,
which business process can be used to satisfy the need, which tools are required in
this process, and what kind of a platform is required to make these tools possible.
We constantly look for international collaboration. Do join us.

Keywords: customer experience; efficiency; communities; service design; mobile
applications

196 HiReach: Innovative mobility solutions to cope with transport
poverty

Stefano Borgato®*, Simone Bosetti®, Cosimo Chiffi2

a TRT Trasporti e Territorio, Via Rutilia 10/8, 20141 Milan, Italy
* borgato@trt.it
Abstract

The goal of this paper is to explore the rationale behind transport-related
disadvantages and social exclusion by presenting how the ongoing (2018-2020)
Horizon 2020 project HiReach (http://www.hireach-project.eu) contributes to
tackling such issues across Europe. While supporting the EU’s objective of coping
with transport poverty, HiReach aims at developing new tools and business models
capable of improving accessibility for special areas and communities and favouring
inclusive and participative mobility for targeted vulnerable groups. Firstly, this
paper provides a literature review on the concept of transport poverty and its
connection with social exclusion. Then, it introduces the scope of HiReach and how
the project addresses the transport needs of the most vulnerable people. Innovative
mobility options that are part of the current transport offer are also explored.
Finally, it provides recommendations respectively to users and communities,
policymakers and public authorities, entrepreneurs and investors on how to
successfully develop more inclusive mobility solutions.

Keywords: Transport poverty; Inclusive mobility; Vulnerable user groups; Rural
mobility; Social issues

447 The Antwerp Marketplace for Mobility: Partnering with private
mobility service providers as a strategy to keep the region
accessible

Katia Kishchenko?*, Chris Van Maroey®, Marijke De Roeck¢, Marjolein Salens?
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a communication and dissemination manager Civitas Portis and Smart Ways to Antwerp, City of
Antwerp
b project leader Smart Ways to Antwerp, City of Antwerp
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d site coordinator Civitas Portis, City of Antwerp
* katia.kishchenko@antwerpen.be
Abstract

Antwerp is the second largest Belgian city (ca. 524,000 inhabitants) and Europe’s
second largest port. Just like other European port cities, Antwerp faces the
challenge of reconciling freight/logistic transport with major flows of commuter,
citizens and visitors in and around the city. The mobility objective of the city of
Antwerp is to tackle this port-city challenge, reducing motorized road movements
and keep the region accessible and liveable. To achieve this, the city, port and its
stakeholders, together with support from the European-funded project CIVITAS
PORTIS, are implementing a wide range of measures to improve transport
infrastructure and to stimulate a modal shift. The programme Smart Ways to
Antwerp is aimed at informing, creating awareness and achieving behavioural
change. It works togethers with many stakeholders and target groups (citizens,
visitors, commuters, companies, providers). One of the projects is the Marketplace
for mobility, a platform for partnerships with private mobility providers.

Keywords: sustainable mobility; Public-Private partnerships; cooperation
framework; growth; accessibility; port cities

498 Integrating public transport and car-pooling services: Evidence
from a field test in Switzerland

Francesca Cellina?*, Marco Derboni®, Nikolett Kovacs?, Andrea Emilio Rizzoli®,
Fabio Cartolano¢

a University of Applied Sciences and Arts of Southern Switzerland (SUPSI), Institute for Applied
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C FIT Consulting srl, via Lavinio 15, Rome 00183, Italy
* francesca.cellina@supsi.ch

Abstract

This paper introduces the SocialCar platform aimed at reducing individual car use
by combining the car flexibility and comfort with the advantages by public transport,
such as punctuality, safety and lower environmental impact. SocialCar delivers its
services by means of a smartphone app, which performs multi-modal vehicle
routing by accounting for walking, public transport and car-pooling rides. It was
field tested in four European sites, engaging common citizens and their everyday
mobility needs. Here we present the app and the test we run in Switzerland, by
involving 74 citizens for four weeks. Its outcomes provide a positive evaluation of
the app effectiveness but also highlight the challenges of using real-life data, such
as shortcomings in the availability of detailed and up-to-date public transport and
car-pooling data. We conclude with the users’ viewpoint on SocialCar’s strengths
and weaknesses and its potential for large-scale diffusion, based on focus groups
with 19 participants.

Keywords: public transport; car-pooling; multi-modal routing algorithms; artificial
intelligence; field test

588 The importance of commercial speed and operating costs for
planning high-speed train services
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* oskar.froidh@abe.kth.se
Abstract

Examples from liberalized and vertically separated railway sectors show some
operators do not necessarily run trains at the permissed line speed, and do not use
the most efficient train types. This results in lower than possible commercial speeds
or higher costs, consequently leading to lower socio-economic benefits. These
phenomena are relevant for Sweden as the country plans for a possible high-speed
rail network. For this project, an economic model was constructed based on
available operating cost data to analyze two economic drivers of the operators
behind the choice of train types. Costs and revenues including demand elasticity
for travel time are calculated. Results clearly shows the importance of knowing
market conditions, that is, the travel time sensitivity of potential train passengers.
With lower time sensitivity, the importance of lower operating costs in terms of
more efficient train concepts increases while higher time sensitivity increases the
impact of high commercial speed.

Keywords: high-speed rail; railroad; travel market; train concept; operating profit

875 Encouraging park-and-ride use in commuter traffic: an
investigation of user needs and requirements for the Viennese
commuter belt

Karin Markvica?*, Christian Rudloffé, Gernot Lenz?, Martin Binder?, Bernd
Schweiger®

a AIT Austrian Institute of Technology, Center for Mobility Systems, Giefinggasse 4, 1210 Vienna,
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} Rotentrumstrasse 5-9, 1011 Vienna, Austria
c OBB-Infrastruktur AG, Praterstern 3, 1020 Vienna, Austria
* karin.markvica@ait.ac.at

Abstract

The traffic system of urban areas is challenged by commuter traffic at peak periods.
Especially motorized individual transport leads to congestion of the main transport
axis and associated environmental and noise pollution. From a policy perspective,
park-and-ride systems are necessary to ensure that commuters leave the car
behind and cover at least a part of their journey with public transportation;
however, the provision of infrastructure alone does not bring about a behavior
change. It is necessary to encourage park-and-ride usage by providing services and
information in a suitable, user-oriented manner. In this paper we present our
approach to identify needs and requirements of commuters regarding parking lot
availability and pricing that can be used as trigger points for behavioral change for
the Viennese commuter belt. Persona development and the collection of type- and
scenario-based behavioral data form the basis for addressing commuters
appropriately to encourage park-and-ride usage in commuter traffic.

Keywords: park-and-ride systems; commuters; modal shift; personas; mobility
behavior; Vienna

1023 Procurement models for modular mobility ecosystem services

Juho Kostiainen?*, Ville Valovirta?, Jenni Eckhardt®
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* juho.kostiainen@vtt.fi
Abstract

Providing cost-efficient transport services in remote areas with sparse population is
very challenging. Neither schedule based public transport nor taxi services provide
a feasible solution for offering sufficient service levels at affordable prices. Yet,
significant budgets are used for providing subsidized taxi services for social and
health care related transport. Modern digital on-demand services provide the
technical tools for utilizing this capacity more efficiently by matching and combining
the trips of several people rather than transporting them one-by-one. The different
service components such as the on-demand transport optimization, dispatch and
combination systems and end-user applications are provided by specialized
companies. For the whole service, these need to be integrated. Based on a pilot
project, this paper analyses the opportunities and implications of procuring such
systems as open and modular components. While open systems and modularity
provide flexibility and support innovation, for procurement it requires a lot of
competences and effort.

Keywords: on-demand service; shared rides; taxis; rural area; MaaS; platform

1108 Commute mode choice: The quality of the public transport
service and competition with car

Erik Bjgrnson Lunke®*, Nils Fearnley?®

a Institute of Transport Economics, Gaustadalleen 21, 0349 Oslo, Norway
* ebl@toi.no

Abstract

An attractive public transport (PT) service is essential to reduce car commuting in
cities. We analyse how different aspects of PT journeys affect the propensity to
choose PT over car on commute trips. It is well established that the travel time ratio
is crucial in affecting mode choice. In addition to door-to-door travel time ratio, we
find that the number of transfers and the frequency of PT routes have a significant
effect on commute mode choice. With direct routes and high frequencies, PT is an
attractive alternative even when the door-to-door travel time is twice that of car.
By applying these findings on commute patterns in Norwegian cities, we find that
there are large geographical variations in the quality of the PT service relative to
the car.

Keywords: Public transport; travel time; commute mode choice; value of time;
public transport demand

1.21 Scientific and technical session 21: Simulation, modelling and
algorithms - studies, tools and examples

117 PORTMOD - a Simulation Tool to Improve Container Terminal
Operation
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Abstract
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PORTMOD is a new simulation tool that aims to facilitate Container Terminal (CT)
operation improvements. Some of the main tasks of a Terminal Operating System
(TOS) is to determine container allocations on the container yard and schedule
container moves performed by cranes and machines, e.g. Ship-To-Shore cranes
and Straddle Carriers. Currently, no TOS provider provide what-if analyses.
PORTMOD aims to fill this gap by simulating CT operation, which can be used to
improve CT efficiency by adjusting CT operation or analysing investment decisions.
Furthermore, PORTMOD enables analyzation of container flows in order to identify
improvements. PORTMOD is built on open source DESMO-] framework, where the
acronym stands for Discrete-Event Simulation and MOdelling in Java. PORTMOD
differs from many other CT simulators by retaining the programming language
possibility to build up customized simulations. Therefore, it is well suited for CT
simulations with customizations; expansion of new simulation modules; and
research purposes.

Keywords: Container Terminal, Discrete Event Simulation, Simulator, PORTMOD,
Optimisation, Terminal Operating System

217 Methodology for Estimating the NOx Saving Potential by
Building Charging Infrastructure for Electromobility

Teresa Eickels?*, Fabian Kihnel?, Alexandra TheiBen?, Waldemar Brost?®

a Chair and Institute of Urban and Transport Planning, RWTH Aachen University, Mies-van-der-Rohe-
Str. 1, 52074 Aachen, Germany
* eickels@isb.rwth-aachen.de

Abstract

Currently, the topic of air pollution control is of great interest in Germany. The
reasons for this are the longer-lasting exceedances of the mandatory NO2 limit
since 2010. These have led to lawsuits by the Environmental Action Germany. To
comply with the demands quickly, one plotline is the promotion of electromobility.
In this context, a methodology for estimating the potential savings of NOx
emissions by modelling the substitutable vehicle kilometers of conventionally
powered vehicles is being developed. One of the aims is to derive the connection
between the expansion of the charging infrastructure or rather the promotion of
electromobility and the reduction of NOx pollution. To this end, analyzes and
forecasts relating to developments in the vehicle market and mobility in Dliren are
linked with the emission factors resulting from a traffic situation model. The basis
for this includes region-specific, spatially highly resolved infrastructural, spatial
structural and traffic data.

Keywords: electromobility; charging infrastructure (CIS); emission calculation;
nitrogen oxide (NOx); site selection; HBEFA

Full paper: https://www.isb.rwth-
aachen.de/global/show document.asp?id=aaaaaaaaaltghgqg

243 Emerging Technologies in Development of Vehicle Fuel
Consumption Models
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Abstract
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Constant research of the relationship between roads, vehicles, drivers and weather
conditions variables on fuel consumption (FC) is present. However, the impact of
pavement condition has been rarely analyzed. The reason might be found in the
lack of data on pavement conditions, exemplified in international roughness index
(IRI). The general trend of digitalization in transportation enables usage of
emerging technologies such as smartphone, that can collect data based on the
various smartphone sensors. Undertaking a case study approach, this research
aims to analyze the impact of IRI and vehicle speeds on the FC. Data on FC, IRI
and speeds has been collected in a set of field experiments. Regression analysis
was conducted to develop FC model. As a result, the obtained model contributes to
increasing understanding of the factors affecting FC. The recommendations about
FC modeling using smartphone collection process are provided, together with
limitations of paper.

Keywords: Fuel consumption models; IRI; highway; smartphone; road geometry
Full paper:

https://www.researchgate.net/publication/339447114 Emerging Technologies in
Development of Vehicle Fuel Consumption Models

281 Evaluating behavioral validity in traffic simulators

Sonja Schneider®*, Klaus Bengler?
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Abstract

In traffic simulation, various approaches have been suggested to demonstrate
behavioral validity, encompassing numerous parameters that presumably indicate
the predictive value of simulator studies. The confusion about this nonetheless
central concept is fostered by a surprising lack of guidelines or even minimum
criteria for demonstrating the agreement of experimental and naturalistic settings.
Summarizing common approaches and evaluating them with regard to their
individual strengths and weaknesses, the present article argues for a more
conservative use of the term validity. We thereby assume validation studies to
provide insights on the transferability to uninstructed behavior in real world rather
than the appropriateness of replacing physical testbeds by means of virtual reality.
Suggesting a multi-stage procedure, we extend the comparison to physical
environments by a deliberate definition of context variables, appropriate statistical
methods, and thresholds tailored to the respective simulator’s purpose.

Keywords: Simulator; behavioral validity; guidelines
Full paper:

https://www.researchgate.net/publication/339746571 Evaluating behavioral vali
dity in traffic simulators

287 Detecting possibly threatening conspicuous human behaviour in
airport terminals via movement categorization

Olaf Milbredt2*, Florian Rudolph?
a German Aerospace Center (DLR), Lilienthalplatz 7, 38108 Braunschweig, Germany

* olaf.milbredt(at)dIr.de
Abstract
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Facing security issues is one of the most challenging aspects of global
transportation. Detecting suspicious behaviour of passengers decreases the risk of
an attack inside airport terminals. The preparation of attacks requires deception
with concealment. In this paper we describe a methodology to detect categories of
passenger movement which are based on analogies to visual and vocal signs of
deception. We analyse position data for each passenger which is assumed to be
derived by software examining raw surveillance camera data. Passengers are
categorized by the shape of their path using physical quantities such as speed.
Detected passengers are marked for further inspection. Testing and calibration of
the proposed detector is done by a simulation environment covering a medium
sized airport terminal building. After calibration, the detector is able to identify all
previously defined conspicuous passengers. The approach can be applied to other
traffic nodes.

Keywords: Human Motion Classification; Trajectory; Variability; Agent-based
Simulation

Full paper: https://elib.dlr.de/134339/

305 Energy Minimization for an Electric Bus Using a Genetic
Algorithm

Sina Torabi®*, Mauro Bellone?, Mattias Wahde?

a Chalmers University of Technology, Gothenburg, Sweden
* sina.torabi@chalmers.se

Abstract

This paper addresses, in simulation, the energy minimization of an autonomous
electric minibus operating in an urban environment. Two different case studies have
been considered, each involving a total of 10 different 2 km bus routes and two
different average speeds. By following an optimized speed profile, generated using
a genetic algorithm, in the first case study the vehicle was able to reduce its energy
consumption by around 7 to 12 % relative to a baseline case in which it maintains
a constant speed between stops, with short acceleration and deceleration phases.
In the second case study, involving mass variation (passengers entering and
alighting) it was demonstrated that the number of round trips that can be completed
on a single battery charge is increased by around 10% using the proposed method.

Keywords: Energy minimization; autonomous vehicles; electric minibuses; speed
profile optimization; genetic algorithms

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

482 Induction motor design tool for drivetrain applications

Lauriane Prongué?®*, Nicolas Broch?, Tobias Wellerdieck?®

a BRUSA Elektronik AG, Neudorf 14, Sennwald 9466, Switzerland
* lauriane.prongue@brusa.biz
Abstract

In this paper, an analytical design tool for the development of induction motors in
automotive traction drivetrain applications is presented. The software was
developed by BRUSA Elektronik AG to accelerate motor design development. The
main motivation for the introduction of the new tool originates from the decreasing
product life cycles of electrified drivetrains compared to classical internal
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combustion engines. This trend is mainly driven by the switch towards hybrid and
battery electric vehicles. The novel design tool optimizes the motor topology using
analytical formulas considering automotive requirements, key performance
indicators, and motor control strategy. The analytical approach allows for short
computation times. This facilitates the analysis of a wide design space and the
subsequent reduction to a manageable set of promising designs. The different parts
of the design tool are described in detail in this paper and its accuracy is discussed
with an example of a traction drive.

Keywords: induction motor; analytical motor design; efficiency optimization;
automotive drivetrain; machine optimization

Full paper:
https://www.researchgate.net/publication/339830942 Induction motor design t
ool for drivetrain applications

731 Visibility estimation based on camera data and algorithm of
snow recognition on traffic signs

Marjo Hippi@*, Daria Stepanova?, Antti Mdkela®, Mika Rantonen®

a Finnish Meteorological Institute, P.O. BOX 503, FI-00101 Helsinki, Finland
b J AMK University of Applied Sciences, P.O. BOX FI-40101 Jyvéaskyla, Finland
* marjo.hippi@fmi.fi
Abstract

Finnish Meteorological Institute (FMI) and JAMK University of Applied Sciences have
developed algorithms to monitor safety condition on roads using new methods, like
machine learning and image recognition. The idea is to estimate visibility on the
roads based on camera data and recognize snow on the traffic signs. The idea to
solve the first problem is to classify the observed visibility into three classes
(normal, poor and very poor) and clarify the reason for the reduced visibility
(snowfall, sleet, drifting/blowing snow on the road surface). Visibility information
can be delivered to drivers who are driving to the area where horizontal visibility is
reduced. The algorithm for the second issue is analyzing camera images to find the
traffic sign, identify it and estimate amount of snow on the traffic sign. As a result,
maintenance services can monitor traffic signs condition remotely which would help
to save some resources and time.

Keywords: Machine learning, image recognition, road safety, road maintenance

Full paper: https://5gsafeplus.fmi.fi/docs/Hippiaetal TRA2020.pdf

736 Modelling of bridge-vehicle interaction using 3D road surface
models of bridge pavement

Maja Kreslin?, Rok Vezoénik?, Peter Cesarek®, Ale$ Znidari¢?, Darko Kokota*

a Slovenian national building and civil engineering institute, Dimi¢eva 12, 1000 Ljubljana, Slovenia
b Faculty of civil and geodetic engineering, Jamova 2, 1001 Ljubljana, Slovenia
* darko.kokot@zag.si
Abstract

The paper presents some results of the study of a complex model simulating bridge-
vehicle interaction. Different real data were employed to build this simulation model
and to study the level of dynamic impact that vehicles exert on the bridge as a
direct result of driving over its uneven surface. The model incorporates input data
from the scanning survey, i.e. the static terrestrial laser scanning technology that
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was used to obtain a precise and detailed above-the-bridge road surface model.
Additional data were gathered from sensors which were placed under the bridge
construction and were exposed to a simulated crossing of a test vehicle. The study
indicates a high level of compliance between simulated and measured bridge
response. While knowing the magnitudes and locations of various kinds of road
surface defections and measuring bridge response this helped to understand the
simulation model more precisely and in a greater detail.

Keywords: terrestrial laser scanning; road surface unevenness, numerical
simulations, bridge-vehicle interaction

737 Multiphysics and system simulation: a future game-changing
process for railway system design and validation?

Emmanuel Batista?*, Johana Vally?, Yann Daguin?, Catherine Narbais-Jaureguy?

a Alstom SA, rue du Docteur Guinier, 65600 SEMEAC, France
* emmanuel.batista@alstomgroup.com

Abstract

This paper describes how simulation can be a significant way of reducing needed
time and costs for railway system design and validation. With a focus on train’s
traction system and its environment, several means of simulation will be detailed
i.e. 3D accurate multiphysics modeling and system real time simulation. Their
accuracy will be demonstrated based on experimental correlations for electrical,
thermal, mechanical and system validation tests done on real traction system. To
conclude this paper, a status will be presented on the simulation acceptation in
norms and standards today and how simulation could be standardized. Some
difficulties and bottlenecks will be also discussed.

Keywords: simulation, 3D multiphysics modelling, real time simulator, traction
railway system, virtual validation

771 SPRINT: Semantics for PerfoRmant and scalable
INteroperability of multimodal Transport

Mersedeh Sadeghi?, Petr Buchnicek®, Alessio Carenini¢, Oscar Corcho¢, Stefanos
Gogos®*, Matteo Rossi?, Riccardo Santorof,
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Universidad Polit “ecnica de Madrid, Campus de Montegancedo s/n 28660, Boadilla del Monte, Spain

e UNIFE (European Rail Industry), 221 Avenue Louise, Brussels 1050, Belgium

f TRENITALIA, 1 Piazza della Croce Rossa, 00161 Roma, Italy
* stefanos.gogos@unife.org
Abstract

Interoperability is a long-standing challenge slowing down the digitalization of
mobility systems and the provision of full mobility-as-a-service offerings. This paper
presents early results achieved by the SPRINT project (Semantics for PerfoRmant
and scalable INteroperability of multimodal Transport), an integral part of the
Shift2Rail IP4 work programme, in meeting the challenge. It introduces the
conceptual architecture and describes the demonstrator implementation of the
Interoperability Framework (IF), a solution designed to support servitization in the
mobility domain in two directions: From the Travel Application perspective, the IF
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provides semantically-consistent abstractions of distributed ICT resources offered
by Service Provider Companies, insulating them from the “"mechanics” of operating
remotely over networks and across multiple communication protocols and/or data
formats; from the Service Provider Companies perspective, the IF allows leveraging
their native ICT computing environment and resources as elements of an end-to-
end integrated intermodal mobility solution, insulating them from the specifics of
the customer front-end applications.

Keywords: Mobility-as-a-Service, Servitization; S2R; Semantic Web; Semantic
heterogeneity; multi-modal marketplace; Ontology

Full paper: https://re.public.polimi.it/handle/11311/1132635

945 Improving inbound logistic planning for large-scale real-world
routing problems: a novel ant-colony simulation-based optimization

Vincenza Torrisi*, Giovanni Calabro?, Matteo Ignaccolo?, Giuseppe Inturri?

a University of Catania, Department of Civil Engineering and Architecture, Via Santa Sofia 64, Catania
95123, Italy
* vtorrisi@dica. unict.it

Abstract

This paper presents the first results of an agent-based model aimed at solving a
Capacitated Vehicle Routing Problem (CVRP) for inbound logistics using a novel Ant
Colony Optimization (ACO) algorithm, developed and implemented in the NetLogo
multi-agent modelling environment. The proposed methodology has been applied
to the case study of a freight transport and logistic company in South Italy in order
to find an optimal set of routes able to transport palletized fruit and vegetables
from different farms to the main depot, while minimizing the total distance travelled
by trucks. Different scenarios have been analysed and compared with real data
provided by the company, by using a set of key performance indicators including
the load factor and the number of vehicles used. First results highlight the validity
of the method to reduce cost and scheduling and provide useful suggestions for
large-size operations of a freight transport service.

Keywords: Ant Colony Optimization; Vehicle Routing Problem; Multi-agent
simulation, Logistics

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

1037 A data-based traffic modeling approach for inter-vehicular
collision simulation

Lu Zhao?®*, Nadir Farhi?, Zoi Christoforou?, Nadia Haddadou®

a Université Paris Est, IFSTTAR, COSYS, GRETTIA, F-77447 Marne-la-Vallée, France.
b Renault, 1 Avenue du Golf, 78280 Guyancourt, France
* |lu.zhao@ifsttar.fr / lu.zhao@renault.com

Abstract

Driver behaviour has a critical impact in crash occurrence rates and severities,
meanwhile crash generation mechanisms and crash influence on traffic are not fully
integrated in traffic simulators. In this paper, we propose a methodology for specific
driver profile identification and generation, aiming to establish a relationship of the
different driver profiles with crash occurrences. With this purpose, drivers with
different profiles are extracted from NGSIM 101 vehicle trajectory dataset and
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Intelligent Driver Model (IDM) is applied to represent the selected driver profiles in
simulation. In order to simulate real driver behaviours, parameters of IDM have
been calibrated using a genetic algorithm with trajectory data. As the NGSIM 101
dataset does not contain accidents, we have succeeded to generate inter-vehicular
collisions by appropriately modifying the proportions of the selected driver profiles
through numerical simulation with SUMO (Simulation of Urban Mobility) simulator.
We have observed that the number of inter-vehicular collisions increases with the
increasing of the proportions of the selected driver profiles, and that all collisions
occurred in simulation are caused by the drivers with the proposed specific profiles.

Keywords: Vehicular collisions, Human driving behavior, Traffic modeling, Car-
following models, Microscopic traffic simulation

1.22 Scientific and technical session 22: Smart city mobility solutions

304 Rethinking EU Urban Mobility Research: Lessons from the
ECCENTRIC Project in Madrid

Angel Aparicio®*

a Technical University of Madrid (UPM), Escuela de ingenieros de caminos, Madrid 28040, Spain
* angel.aparicio@upm.es
Abstract

Since 2002, the CIVITAS initiative has been the cornerstone of transport research
and demonstration in European cities, providing a selection of priority topics, a
unified evaluation framework and a forum for regular networking and discussion.
ECCENTRIC is one of the three full-size CIVITAS demonstration projects selected
for the 2016-2020 period. While generally successful in terms of implementation of
the measures envisaged, ECCENTRIC has also made evident the limitations of
CIVITAS. Based on ECCENTRIC’s experience in Madrid, three main limitations are
identified: The CIVITAS top-down approach, focused on technical solutions, the
neo-liberal roots of the EU transport policy, and local decision-making structures
poorly suited to deal with innovation. The consequences of this mismatch include
high implementation costs, modest engagement of residents and other local
stakeholders, low impacts in terms of equity and quality of life, and limited influence
on governance reform.

Keywords: urban mobility; social issues; equity; EU research; CIVITAS; quality of
life, ECCENTRIC

Full paper:
https://www.researchgate.net/publication/339916398 Rethinking EU Urban Mo
bility Research Lessons from the ECCENTRIC Project in Madrid

314 Public transport priority in 2020: Lessons from Zurich

Andrew Nash?*, Francesco Corman®, Thomas Sauter-Servaes¢
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b Institute for Transport Planning and Systems, ETH Zurich, 8093 Zurich, Switzerland
¢ Zurich University of Applied Sciences, School of Engineering, Winterthur, Switzerland
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Abstract

Priority significantly improves public transport attractiveness and efficiency, but
how does it fit in an era of micro mobility, MAAS, shared mobility and smart cities?
Zurich’s systematic implementation of public transport priority created one of the
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world’s best public transport systems. While public transport priority is still very
effective, cities face fresh challenges: increasing transport demand, calls for more
active transport, a need for improved public spaces, and new players, technologies
and business models disrupting the urban transport market. This paper investigates
Zurich’s program in light of these challenges and recommends that cities create
and implement comprehensive sustainable transport priority programs. These
programs would be fully integrated, support innovation, and build political support
for implementation. They would strongly prioritise public transport, sustainable
transport (walking, cycling), and complimentary liveability improvements. In short,
cities should follow Zurich’s approach for public transport — but broaden it to include
all forms of sustainable transport.

Keywords: Public Transport, Priority, Sustainable Transport, Zurich, Urban
Transport

Full paper: https://andynash.com/projects-3/zurich-public-transport-priority/

349 Advanced 5G validation trials across multiple vertical industries:
transport, healthcare, and aquaculture

Meng Lu?*, Haibin Zhang®, Bastiaan Wissingh®?, Robbin Blokpoel?

a Dynniqg, Basicweg 16, 3821 BR Amersfoort, The Netherlands
b TNO, Anna van Buerenplein 1, 2595 DA, The Hague, The Netherlands
* meng.lu@dynniq.com
Abstract

Transport, healthcare and aquaculture are important industry sectors in Europe, in
terms of jobs, market size and international trade. Moreover, they are vital from a
social perspective, e.g. for better patient treatment, more sustainable food
production and safer road transport. The paper targets 5G applications in these
three vertical industries especially for improving utility, efficient processes, and
safety. It defines vital vertical use cases of transport, healthcare and aquaculture
respectively by using the fifth generation wireless mobile telecommunications
technology. Moreover, it investigates approaches for the technological and business
validation of the trials of the three vertical industries. In addition, business
opportunities for future 5G applications in transport, healthcare and aquaculture
industries are discussed, and an European 5G Vision of "5G empowering vertical
industries" is proposed.

Keywords: 5G; use case; transport; business

Full paper: www.linkedin.com/pub/meng-lu/4b/12b/758

461 Sustainable mobility persuasion via smartphone apps:
Exploiting external extrinsic motivational factors
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Abstract
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Cities worldwide seek to counteract problems associated with car-based carbon
intensive lifestyles and novel appbased tools persuading mobility behaviour change
are emerging as effective supports to structural and regulatory measures. Most
persuasive apps adopt a gamified approach and motivate behaviour change through
external extrinsic motivational factors, such as real-life prizes, with point-based
rewarding systems depending on the distance travelled by non-car transport
modes. Use of prizes, however, could be counter-productive, if not properly
designed: promoting additional soft mobility leisure trips instead of modifying car-
based commuting habits or stimulating wrong validations of automatically detected
transport modes to gain points. In this paper, we introduce the features of a
persuasive app co-designed with citizens in a Swiss-based living lab experiment,
showing how, accounting for current limitations in automatic mobility tracking, we
avoided counter-productive effects of typical point-based rewarding systems and
guaranteed fairness, reducing the chances for app users to cheat the system.

Keywords: mobility tracking, behaviour change, persuasion, points, prizes,
smartphone

616 BLEUN: Bluetooth Low Energy Urban Networks for Smart
Mobility applications

José F. Papi?, Francisco Aletta®*, Benjamin Le Collenc

a Etelatdr Innovation, Claude Debussylaan 7-29, Amsterdam SOM, 1082 MC Amsterdam, The
Netherlands
b Etelétér Innovation, Claude Debussylaan 7-29, Amsterdam SOM, 1082 MC Amsterdam, The
Netherlands
c Etelatar Innovation, Claude Debussylaan 7-29, Amsterdam SOM, 1082 MC Amsterdam, The
Netherlands
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Abstract

BLEUN (Bluetooth Low Energy Urban Networks) was a EU-funded research project
spanning from September 2018 to August 2019, which explored the potential
application of BLE technology to Smart Mobility, demonstrating the advantage of
low-energy consumption. BLE technology clears the path for the new mobility
paradigm behind crowd-sourced mobility. Led by Etelatdr Innovation (Netherlands),
in cooperation with Intelligent Parking (Spain) and Semab Projects (Spain), the
project was co-financed by the TETRAMAX programme, an EU-funded innovation
hub in the domain of customized and low-energy computing (CLEC). During the 12-
month project, the team designed BLE nodes with the capacity of being deployed
as scalable networks using extended MESH topology. This was done so through the
development of a first prototype with the purpose of tracking and geo-locating
public shared bicycles. It consisted of two field trials in Vitoria (Spain), which served
as pilots for network deployment and operation, as well as for providing a proof-of-
concept for potential customers.

Keywords: Bluetooth, Mobility, Network, Location, Positioning, Tracking
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* f.aletta@etelatar.com
Abstract

This research was conducted to highlight mutual opportunities for cities and start-
ups in the implementation of FIWARE-based solutions for Smart Mobility and was
undertaken within the framework of the EC-funded frontierCities2 (fC2) Incubation
& Acceleration Programme (2016-2018). The research’s methodology was based
on an online questionnaire fulfilled by a pool of 19 cities and 18 start-ups, both
stakeholders in fC2. The latter aimed at assessing issues affecting the ‘smart-
competitiveness’ of cities and the ability of the start-ups to tackle these by
implementing FIWARE-powered solutions. The questionnaire sourced information
from both actors, which consisted of ranking issues by order of importance and how
each start-up could tackle them by order of efficiency. The results yielded by the
research enabled a direct effort-allocation insight and advice for both stakeholders
through the city and start-up matching matrices. Within the matching results,
Transport and Mobility were denoted as a critical nucleus of issues.

Keywords: Smart City; Mobility; FIWARE; Survey

798 e-Mobility to add new innovative mobility solutions for citizens
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Abstract

This paper discusses of preparation of electromobility (e-Mobility) pilots and
involvement of city administration and authorities pursuing target users for a new
kind of e-Mobility offering using electric L-category vehicles (ELVs) as an extension
of personal shared mobility and eventually an integrated part of electric Mobility-
as-a-Service (eMaaS). The cities of Torino, Venaria Reale and Villach with the
extension of City of Calvia (Spain) are involved in a European jointly funded
research and innovation project to provide citizens, elderly people and tourists an
innovative means of e-Mobility in the urban context. The actual pilots will start this
summer, and the first results of user experience and feedback will be available in
the spring 2020.

Keywords: electric L-category vehicles EL-V, e-Mobility, user involvement,
administration cooperation, eMaa$, electricity utilities

896 Feasibility Study of Public Transport Ticketing using Bluetooth
Beacons
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Abstract
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Easy and reliable ticketing is essential for keeping public transportation fluent and
comfortable for passengers. New ticketing models such as automatically tracked
usage-based ticketing require accurate and real-time boarding detection. Using
Bluetooth beacons for detecting and tracking when a passenger is in a vehicle
(without having to take the phone out to validate or activate the ticket) allows
various usage-based ticketing systems. This paper examines applicability of
beacon-based approach for Walk-In/Walk-Out (WIWOQO) ticketing scheme and
presents results of a conducted feasibility study along with some preliminary results
of a hybrid detection system based on using both beacons and sensors, addressing
the challenges encountered of using purely beacon-based systems.

Keywords: public transport; Bluetooth beacon; ticketing; WIWO; BIBO

948 Framework for developing solutions for accessible mobility:
Potential of IoT solutions in public transportation

Olli Pihlajamaa?*, Juho Kostiainen?, Maija Federley?, Olli Kuusisto?, Matti Luhtala?®

a VTT Technical Research Center of Finland Ltd, P.O. Box 1000, VTT, FIN-02044, Finland
* olli.pihlajamaa@vtt.fi

Abstract

A significant portion of global population has disabilities limiting their independent
mobility. Assistive technologies and accessible physical environment can reduce the
challenges. Concepts such as Internet of Things (IoT) and smart environments,
however, are still scarcely utilized in practice although they can provide a new level
of assistance by interconnecting people and their personal devices with their
environment. In this paper, we analyse opportunities and prerequisites of IoT
solutions for improving accessibility in a public transport context. Furthermore, we
define a framework for understanding and analysing how humans, their activities
and supporting solutions are intertwined in and with their context. An essential
value is a multidisciplinary approach that helps to find and design solutions with a
comprehensive view: understanding different users’ needs, the related tasks as well
as opportunities and preconditions for solutions scalable to different user groups
and situations.

Keywords: IoT; public transport; mobility; accessibility; people with disabilities;
development framework
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187 Affective User Interfaces: a conceptual framework of emotional
design at mobile routing applications
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Abstract
Humans perceive reality in, at least two ways; one is emotional (intuitive and

experiential), and the other is rational (analytical and cognitive). Therefore, the
emotional or affective design has become a hot topic in applications’ design, as well
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as in human factors. Nowadays, the success of an application requires
understanding what the users want and prioritize their needs. When the designers
understand the users in-depth, they can implement small changes in design that
have a significant impact on users’ experience (UX). The current paper presents the
conceptual framework of an affective design process that allows understanding
users’ affective needs. The primary purpose is to build a conceptual model for
application interface design, to uncover and document user emotional needs. The
primary purpose of this framework is to prompt the designer to consider both
affective and functional requirements of the users when conceptualizing the design
of the application.

Keywords: Affective Design, User Experience, User Interface

233 Is there a modal shift due to transport restrictions aimed at
mitigating NO2 episodes? Case study of a commuting corridor in
Madrid Metropolitan Area
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Abstract

It is well demonstrated that air pollution poses a significant risk to public health.
For this reason, European Authorities have established limits on the concentrations
of certain air pollutions. Like many other European cities, Madrid has systematically
breached the EU rules on NO2. Consequently, in June 2015, the European
Commission opened infringement proceedings against Spain. Accordingly, in order
to comply with EU thresholds, Madrid City Council passed a protocol to address high
NO2 pollution episodes establishing parking and driving restrictions. This paper
aims at gaining deeper insight into the effectiveness of this Protocol in promoting a
modal shift from private to public transport modes. Based on traffic counts and
transit entrances, two multinomial logit models are calibrated. We conclude that
NO2 Protocol has a very limited effect on modal choice in suburban trips. Therefore,
more severe measures should be implemented to achieve a greater modal shift
towards greener transport modes.

Keywords: Air pollution; Madrid; Modal shift; Parking restrictions; Policy measures;
Speed limit
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b Director of Innovation, TMB - Transports Metropolitans de Barcelona, Carrer 60, num 21, Zona
Franca, 08040 Barcelona, Spain
* jmension@tmb.cat
Abstract

This paper explains the methodology and key findings of a test pilot carried out in
summer of 2018 and aimed at improving TMB Bus provision on the Barcelona
waterfront. The city has nowadays 4 km of beach and a wide waterfront area, very
crowded in sunny weather days. At the weekend, all of this increases precisely when
TMB supplies slightly fewer buses than on a working day. To improve our service
on those areas and fulfil the higher ridership demand, we undertook a predictive
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demand study, as part of the TMB Big Data Analytics projects. The project focused
on drawing up a predictive model using advanced analytic technology on Machine
Learning (ML) over the TMB Big Data Analytics cluster, to find out the ridership
(passenger boarding) at several pre-set bus stops, near the shore.

Keywords: Big Data; Bus ridership forecast; Machine learning; Predictive analysis;
Random Forest regression

553 The new European Sustainable Urban Mobility Plan (SUMP)
Guidelines - Moving towards implementation

Siegfried Rupprecht®*, Susanne Bohler-Baedeker?, Lisa Marie Brunner?, Lasse
Brand?

a Rupprecht Consult, Clever Strasse 13-15, 50668 Cologne, Germany
* s.rupprecht@rupprecht-consult.eu

Abstract

The SUMP Guidelines are an important European strategic planning instrument for
authorities to establish an integrated, long-term, sustainable mobility plan. The
guidelines serve to aid in the process of transitioning to a more sustainable urban
mobility system. With the wider goal of improving quality of life for citizens and
facing mobility issues as well as the climate crisis globally, SUMPs have been
developed and implemented in more than 1,000 cities. New developments in many
areas of urban mobility and a wealth of SUMP implementation experience has
required rethinking and extending the original guidelines from 2013. While the
concept is still based on the eight principles of Sustainable Urban Mobility Planning,
the guidelines offer clear guidance on how to develop and implement a SUMP,
highlighting the flexibility of the process and presenting a detailed consideration of
the transferability of the SUMP concept to various planning contexts for cities.

Keywords: Sustainable Urban Mobility Plan; SUMP; Integrative Development;
Urban Mobility; Capacity Building; Transport Planning

678 Cable cars for public transport: The transformation of La Paz
and El Alto in Bolivia

Marc Funda®*, Reinhard Fitz?

a Doppelmayr, Konrad-Doppelmayr-Str. 1, 6900 Wolfurt, AUSTRIA
* marc.funda@doppelmayr.com

Abstract

The world’s largest cable car network was built between 2012 and 2019 to serve
for public transport in La Paz and El Alto, both heavily affected by congestion. The
provision of a safe, reliable and comfortable mode of transport had a positive impact
on the population’s mobility and achieved significant time savings for commuters.
It also acts as a catalyst for urban development. Connecting the neighbouring cities
of El Alto and La Paz had long been a planning goal. While only a few hundred
metres apart, a challenging topography made movement between the cities difficult
and limited options for transport links. Despite their proximity the cities had a very
different social and income structure. Cable cars lines were built to facilitate
movement between the cities, reduce air pollution and finally to achieve social
cohesion. It was recognised that a mobile population has better economic, cultural
and social dynamics.
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Keywords: cable car, ropeway, public transport, urban mobility, inclusive transport,
social inclusion

907 Addressing the public transport ridership/coverage dilemma in
small cities: a spatial approach

Nadia Giuffrida®*, Michela Le Pira?, Giuseppe Inturri®, Matteo Ignaccolo?

a Department of Civil Engineering and Architecture, University of Catania, via Santa Sofia 64, Catamia
95125, Italy
b Department of Electrical Electronic and Computer Engineering, University of Catania, via Santa Sofia
64, Catamia 95125, Italy
* nadia.giuffrida@dica.unict.it

Abstract

This paper presents a spatial approach to design new on-demand flexible transport
services in urban areas characterized by inefficient public transport and modal
imbalance in favour of private cars. These services, enabled by technologies and
inspired by the shared mobility approach can complement conventional public
transport and reduce car use. The methodology has been applied to Acireale, a
town in Southern Italy. A redesign of existing bus lines together with a proposal of
flexible services was formulated. Scenario analysis was based on the evaluation of
a simple accessibility measure; the computation of the Gini coefficient has been
performed to evaluate social equity of the different scenarios. Results show an
increase in equity with a lower coverage of traditional lines and the introduction of
on-demand service. This approach can help the strategic planning of such services,
having the potential to reduce the gap between ridership and coverage in public
transport planning.

Keywords: accessibility; social exclusion; weak-demand areas; flexible transport;
complementary travel services, shared mobility

927 Gamification and engagement of tourists and residents in public
transportation exploiting location-based technologies

Bruno Cardoso®*, Miguel Ribeiro?, Catia Prandi®, Nuno Nunes?

a ITI Larsys, Caminho da Penteada, Funchal, 9020-105, Portugal // Tecnico Lisboa, Av. Rovisco Pais 1,
Lisboa, 1049-001, Portugal
b Universita di Bologna, Via Zamboni, 33, 40126, Italy
* bruno.cardoso@tecnico.ulisboa.pt
Abstract

Cities are becoming very congested. There is a need to reduce the number of
private cars on the roads, by maximising the potential for local public transport.
With the increasing awareness of transport that is sustainable in the sense of
environmental impact, but also climate and social, there is the need to create
engagement into public transportation. Gamification, which is the use of game
elements in non-game contexts, has proven to deliver very positive results, by
turning regular activities into engaging ones, which are fun to perform. We have
designed a mobile application, that interacts with short-range wireless
communication technologies, inviting people to use public transport. To evaluate
the solution, we have created a questionnaire based on the System Usability Scale,
but also using usability testing with specific tasks.

Keywords: Gamification, Short-range wireless communication technologies, public
transport, sustainability
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934 Inferring Commuting Routes and Transportation Modes from
Call Detail Records

Joel Pires?*, Aldina Piedade?, Marco Veloso?, Santi Phithakkitnukoon®, Zbigniew
Smoreda¢, Carlos Bento?

a Center for Informatics and Systems of the University of Coimbra, Coimbra, Portugal
b Chiang Mai University, Chiang Mai, Thailand
¢ Orange Labs, Paris, France
* jfpires@student.dei.uc.pt
Abstract

Call Detail Records constitute a valuable data source to infer the mobility patterns
of the users. In order to do so, a more meticulous process of pre-processing and
subsample of the data is needed. Considering challenges like the low spatial
resolution or temporal sparsity, we propose an optimized approach to infer
commuting patterns of 1500 users in three different Portuguese cities with different
mobility profiles, namely: Porto, Coimbra, and Lisbon. The commuting patterns
inferred are the commuting routes home to workplace and workplace to home as
well as the transportation modes adopted in those routes. This work uses a CDR
dataset that comprises fourteen months of communications between users across
all the Portuguese territory. Percentages of the use of each travel mode were
computed, and two-thirds of the results fall within the ground-truth values obtained
from Portuguese censuses; the other third shows very slight deviations.

Keywords: Call Detail Records, Commuting Routes, Origin-Destination Trips,
Transportation Modes Detection

935 Matching users” expectations in school public behavior: where
are we in public transport?

Mariza Motta Queiroz®*, Pedro Celeste®, Filipe Moura?

a CERIS, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais 1, 1049-001 Lisboa,
Portugal, Contact: 218 418 371
b Universidade Catdlica de Lisboa, Ciéncias Econémicas e Empresariais; Palma de Cima,1649-023
Lisboa, Portugal, Contact: 217 214 000
* marizaqueiroz@tecnico.ulisboa.pt

Abstract

Sustainable transport contributes to sustainable development, enabling people to
meet their needs and to respect future generations’ while minimizing
environmental impacts. Targeting particular and more vulnerable segments of the
society, our goal is to influence younger generations by creating an impact on their
school commuting decisions or their parents’ decisions. Based on a survey in 10
schools of the Lisbon Metropolitan area, this paper addresses the schoolers’
decisions and trade-offs between car and bus through a discrete choice model. The
results (1640 households) suggest that in order to achieve a modal shift towards
public transportation, we should focus on improving flexibility, tracking and trip
time. Transport operators can use this study to better understand school
commuters’ perceptions and leverage the role of public transportation to access
school. Policies aiming to promote new mobility habits should involve the youth in
the planning of school commuting, since they are the end-users.

Keywords: Public transport to school; Trade-off; Marketing; Discrete Choice Model;
Lisbon Metropolitan Area
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952 Investigating user preferences in night bus lines operation using
Conjoint Analysis in the city of Thessaloniki, Greece

Dimitra Giannaka?, Stavros Malliaris?®, Evangelos Genitsaris?, Ioannis Karagiotas?,
Aristotelis Naniopoulos?, Dimitrios Nalmpantis?*

a School of Civil Engineering, Faculty of Engineering, Aristotle University of Thessaloniki, PO Box 452,
541 24 Thessaloniki, Greece
* dnalba@civil.auth.gr
Abstract

Conjoint Analysis is modeling the way consumers behave in the market and reveals
the attributes of a product that have the greatest influence on consumers’ choices.
With the aim of identifying the desired levels of certain attributes of the night bus
services in the city of Thessaloniki, a questionnaire was developed utilizing special
software. In total, 105 individuals between 18 and 35 years old were questioned,
the majority of whom are traveling during night for leisure and entertainment, using
the bus line 78N. Every user could choose the most preferred between two
scenarios of night bus services, by examining their attributes, of which following
were selected: hours of service, operating days, frequency, distance from/to the
bus stop, and ticket price. The results showed, among other, that the operation of
night bus lines after midnight is necessary, the service offered is not satisfactory,
and ticket price was the most important factor.

Keywords: Conjoint Analysis (CA); Choice-Based Conjoint (CBC); Public Transport
(PT); night buses; optimization; Thessaloniki

Full paper: https://doi.org/10.5281/zenodo.3708354

1007 Spatiotemporal dynamics of public transport demand: a case
study of Riga

Dmitry Pavlyuk®*, Nadezda Spiridovska?, Irina Yatskiv (Jackiva)?

a Transport and Telecommunication Institute, Lomonosova 1, Riga, LV-1019, Latvia
* Dmitry.Pavlyuk@tsi.lv
Abstract

This study is aimed to estimation and analysis of the spatiotemporal dynamics of
public transport passenger flows in Riga, Latvia. We composed a methodology and
applied it for mining of a large smart card data set (124 million records) for one
year (2018). The developed methodology includes three stages: 1) estimation of
individual trip vectors, 2) clustering of trip vectors into spatiotemporal mobility
patterns, and 3) further analysis of mobility patterns’ dynamics. The best practice
methodologies were applied at every research stage: extracting boarding stops
using the flow of smart card validations; estimation of individual trip destination
using trip chains; vector-based clustering for mobility pattern identification and
discovering their dynamics. The resulting methodology provides an advanced tool
for observing and managing of public transport demand fluctuation on a daily basis.
We also discuss practical benefits of obtaining mobility patterns at tactical,
operational and strategic levels of public transport management.

Keywords: user travel behaviour; transport modelling; big data; public transport;
smart card data; clustering

1076 Estimating Alighting Stops and Transfers from Entry-Only
Automatic Fare Collection: the Case-Study of Porto
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a Faculdade de Engenharia da Universidade do Porto, Porto 4200-465, Portugal
b INESC TEC, Porto 4200-465, Portugal
* joana.hora@gmail.com
Abstract

This study estimates alighting stops and transfers from entry-only Automatic Fare
Collection (AFC) data. The methodology adopted includes two main steps: an
implementation of the Trip Chaining Method (TCM) to estimate the alighting stops
from AFC records and the subsequent application of criteria for the identification of
transfers. For each pair of consecutive AFC records on the same smart card, a
transfer is identified considering a threshold for the walking distance, a threshold
for the time required to perform an activity, and the validation of different boarding
routes. This methodology was applied to the case study of Porto, considering all
trips performed by a set of 19999 smart cards over one year. The results of this
methodology allied with visualization techniques allowed to study Origin-
Destination (OD) patterns by type of day, seasonally, and by user frequency, each
analyzed at the stop level and at the geographic area level.

Keywords: Origin-Destination; Trip Chaining Method; Public Transportation,
Automatic Fare Collection

1100 A Study of the Effects of Individual and Activity Characteristics
on the Mode Choice - A case Study of Budapest Metropolitan
Region, Hungary

Wissam Qassim Al-Salih?*, Dr. Domokos Esztergar Kiss?

a Budapest Universityof Technology and Economics (BME), Budapest 1111, Hungary
* al-salih.wissam@mail.bme.hu

Abstract

In this paper we focus on the impact of the characteristics of the individuals, such
as gender, age and income in addition to the activity characteristics that including
activity purpose and distance of the trip, on the mode choice for completing
activities of travelers. The aim is to use statistical analysis to investigate the impact
of these variables on mode choice applying the decision tree model, which provides
a set of easy-to-interpret decision rules that are necessary to make appropriate
decisions. The data processing in this study is based on real observations of travel
behavior in Budapest. Findings of our analysis indicate that income, distance and
activity purpose are the most significant factors in the decisions related to mode
choice. Also, this study provides promising insights for developing activity chain
modelling.

Keywords: Characteristics of individuals; Characteristics activity chains; Mode
Choice; Decision tree

1130 How perceptions, attitudes, perceived level of service and
mode choice shape our value of time (VOT)

Marco De Angelis®*, Luca Mantecchini®, Filippo Paganelli®, Luca Pietrantoni?

a Department of Psychology, Unversity of Bologna, Via Berti Pichat 5, Bologna 40126, Italy
b Department of Civil, Chemical, Environmental, and Material Engineering, Unversity of Bologna, Viale
Risorgimento 2, Bologna 40136, Italy
* marco.deangelis6 @unibo. it
Abstract
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In transport economics, the value of time (VOT) has received crucial attention
because it constitutes a measure to justify investment in transport schemes. The
present work aimed at exploring the relationship between traditional mobility
surveys, namely for university commuters in a medium-sized city, commuting trip
chain and VOT. Multiple regression coefficients showed that older adults, those who
usually adopt means of transport with a higher pollutant level and need to cover
less km attributed higher value to the time spent on commuting. On the contrary,
participants with a higher level of perceived behavioural control (thus able to use
transport modes other than the car), with positive attitudes towards the use of
public transport, and more satisfied with the level of service during their commuting
trip declare a lower VOT. Outcomes are discussed to support relevant stakeholders
on traffic travel management and research.

Keywords: value of time travel; perceived behavioural control; attitudes towards
public transport; level of service; commuting trip chain

1.24 Scientific and technical session 24: Thought - tried - tested -
taken to use; Test sites, labs and pilots

271 Transport policy labs: Accelerating mobility innovations in
Sweden

Maria Schnurr@*, H3kan Burden?, Linda Olsson?, Kristina Andersson?

a RISE Research Institutes of Sweden, Lindholmspiren 3A, 41756 Gothenburg, Sweden
* maria.schnurr@ri.se

Abstract

The current paradigm shifts in the transport sector, electrification, servitisation and
automation, will only develop their full sustainability potential with the help of
enabling policies and regulations. Policy development needs to follow new paths
that allow for an iterative and inclusive problem solving in order to meet changing
market and technology needs better and more quickly. At the same time, it is
paramount to safeguard established policy making processes in democracies. One
way this balance may be achieved is by policy labs, a collaboration format applying
problem solving methods from product and service design (so-called design
thinking) to policy development. We present three case studies from Sweden where
the policy lab method was used to improve or accelerate policy innovation in the
mobility area: private carsharing, sustainable business travel and commuting, and
an autonomous truck trial on public roads.

Keywords: policy; innovation; design thinking; autonomous vehicles; carsharing;
shareconomy; taxation

317 Living labs and co-creation in infrastructure planning: a
comparative case study into enabling conditions and mechanisms

Maria Alina Radulescu? *, Wim Leendertse? b, Jos ArtsP

a Ministry of Infrastracture and Water Management, Rijkswaterstaat, Griffioenlaan 2, 3526 LA,
Utrecht, The Netherlands
b University of Groningen, Faculty of Spatial Sciences, Department of Planning, Landleven 1, 9747 AD,
Groningen, The Netherlands
* m.a.radulescu@rug.nl

Abstract
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Our cities, regions and nations are exposed to increasing challenges due to climate
change, energy transition and smart mobility. Consequently, in spatial and
infrastructure planning there is a need for adaptive and integrated planning
approaches based on cooperation, experimentation, adaptability, innovation and
learning. To ensure interventions are tailored to their context and are well aligned
to various stakeholders’ interests, experimental approaches set in a real-life
contexts and based on co-creation processes, such as the living labs, have been
suggested as potential effective planning instruments. Living labs are widely
discussed in literature, however, methodological aspects of running a living lab and
the conditions and mechanisms that enable co-creation processes specifically in the
spatial and infrastructure planning domain have been rarely addressed. The paper
discusses conditions that enable co-creation and lead to and stimulate innovation
and creativity based on a comparative case study of the Dutch Room for the River
programme.

Keywords: spatial and infrastructure planning; living lab; innovation; co-creation;
creativity; enabling conditions and mechanisms

335 An innovative and safe active light weight design chassis
suspension system - An enhanced development methodology

Oliver Deisser®*, Thomas Gruenheid?®, Michael Schaeffer2

a DLR Institute for Vehicle Concepts
* oliver.deisser@dir.de

Abstract

Lightweight design is still very important for an all-electric vehicle especially when
used in an urban area. Simple chassis systems for small urban vehicles covering
the weight limitations often lack an acceptable drive comfort and driving stability in
extreme situations. A new active chassis suspension designed for such an urban
car is in development at the DLR Institute for Vehicle Concepts in the founded
project Next Generation Car (NGC) Urban Modular Vehicle (UMV). This concept even
provides active safety measurements regarding small overlap crash scenarios. Main
components are a composite traverse leaf spring, an orbital wheel bearing optional
with an integrated electrical drive and an innovative wheel independent two axis
steering actuator changing the toe and camber angle. For the creation of this
concept an existing development methodology is used, which is extended by a
(partly) automated design and dimensioning process.

Keywords: road safety; occupant safety; active chassis system; lightweight design;
automated design methodology

Full paper: https://elib.dIr.de/134442/

496 5G-DRIVE: EU China C-V2X collaboration

Lasse Nykanen?*, Matti Kutila?, Matti Lankinen?

a Vediafi, Valimotie 13A, 00380 Helsinki, Finland
b VTT Technical Research Centre of Finland, Visiokatu 4, 33101 Tampere, Finland
* lasse.nykanen@vedia.fi

Abstract

This paper is a review of preliminary results and progress of the EU-5G-DRIVE and
corresponding twinning project in China. The project is funded under the EU
Horizon-2020, from where 5G development and especially enhanced Mobile
Broadband and V2X technologies are studied by various organizations around EU.
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The paper focuses on the first field tests of the project, which has been done in
Espoo Finland in May 2019. The field tests are planned so that there are two use
case test scenarios, where hybrid communication technologies (ETSI ITS-G5 and
LTE/5G) are experimented together with automated car. The tests will produce
more information about 5G development and especially focus on interoperability
issues between EU and China, where 5G-DRIVE’s counter project is executed in
parallel. The preliminary results indicate that the current network is not ready for
having real collaborative driving and especially, steps towards C-V2X is not
straightforward as thought in headlines.

Keywords: automated driving; V2X; C-V2X; hybrid communication; 5G; EU-China
collaboration

Full paper:
https://drive.google.com/open?id=1SsiLNgQ5f3GnRCrBIP10BZ6EDB2HO8Im

557 OBELICS - Optimization of e-drive concepts with scalable
realtime models and functional testing based on real use-cases

Horst Pfluegl®*, Hellal Benzaoui®, Benjamin Zillmann¢, Tomaz Katrasnikd, David
Delichristove, Raul Estrada Vazquezf, Matthieu Ponchant9, Nicola Tobia"
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f FH Joanneum Gesellschaft mbH, Werk-VI-StraBe 46, 8605 Kapfenberg, Austria
g Siemens Industry Software, Le Diagonal, 150 Avenue de la République, 92320 Chétillon, France
h Centro Ricerche Fiat Scpa, Strada Torino 50, 10043 Orbassano, Italy
* horst.pfluegl@avl.com

Abstract

Wide global deployment of EVs is necessary to reduce transport related emissions,
as transport is responsible for around a quarter of EU CO2 emissions and more than
two thirds of transport-related CO2 emissions are from road transport. OBELICS
addresses the urgent need for new tools for multi-domain modelling and testing of
EVs and their components in order to design and implement new, more efficient
vehicles faster, while at the same time enabling modularity for mass production to
significantly improve affordability. The overall objective of OBELICS is to develop a
systematic and comprehensive framework for the design, development and testing
of advanced e-powertrains and EVs, reducing development efforts by 40% while
improving e-drivetrain efficiency by 20% and increasing safety by a factor of 10
using OBELICS advanced heterogeneous model-based test methods and tools; as
well as scalable and easy to parameterize real-time models.

Keywords: Model based development; Real-time models; E-vehicle development
process; Safety and Reliability; Co-simulation

721 i-DREAMS: an Intelligent Driver and Road Environment
Assessment and Monitoring System

Tom Brijs®*, Kris Brijs?, Susanne Kaiser®, Rachel Talbot¢, André Lourenco¢,
Constantinos Antoniou®, George Yannisf, Antonio Avenoso9, Geert Wets?
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Belgium
b Kuratorium fuer Verkehrssicherheit (KFV), Schleiergasse 18, 1100 Wien, Austria
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f National Technical University of Athens, Dept of Transp Planning and Engineering, 5 Heroon
Polytechniou str, 15773 Athens, Greece
g European Transport Safety Council (ETSC), Avenue de Celtes 20, 1040 Brussels, Belgium
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Abstract

The objective of the Horizon2020 project i-DREAMS is to setup a framework for the
definition, development and validation of a context-aware ‘safety tolerance zone'.
Taking into account, on the one hand, driver-related background factors and real-
time risk-related physiological indicators, and on the other hand, driving task-
related complexity indicators a real-time assessment will be made to determine if
a driver is within acceptable boundaries of safe operation. Additionally,
interventions will be developed to prevent drivers from getting too close to the
boundaries of unsafe operation. These will be composed of in-vehicle interventions,
and interventions aimed at enhancing the knowledge, attitudes and behavioural
reaction of drivers. A holistic approach will be taken suitable for use in multiple
transport modes. Initial testing will take place in a driving simulator after which
promising interventions will be tested and validated under real-world conditions in
a testbed of 600 drivers across 5 EU countries.

Keywords: task complexity, coping capacity, driver monitoring, interventions

916 In-lab testing of future modularized and standardized systems
for rail and road

Daniel Schwencke?*, Lennart Asbach?

a German Aerospace Center, Institute of Transportation Systems, Lilienthalplatz 7, 38108
Braunschweig, Germany
* daniel.schwencke@dir.de

Abstract

The current developments towards connected cars (road) and digital interlockings
(rail) parallel each other in more than just their timing. In both cases, modularized
system architectures with standardized interfaces arise: their components are cars
and railway infrastructure elements respectively, coming from different
manufacturers but interacting using standards. In both cases, verification of
conformity to the interface standards as well as verification of interoperability of
the components is of great importance. In this paper, we discuss challenges
common to system verification in both domains. We present a basic in-lab testing
approach to solve those challenges, consider peculiarities of rail and road and look
into the examples of the EULYNX standards and C2X communication. Furthermore,
we report on what can be learned from in-lab conformity testing against the
European Train Control System (ETCS) standard. Finally, we point out which steps
remain towards established verification procedures and how future labs may look
like.

Keywords: standard interface; verification; conformity; interoperability; C2X;
EULYNX

949 Public transport innovation platform boosting ITS value chains

Toni Lusikka®*, Tuomo K Kinnunen?, Juho Kostiainen®
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b VTT Technical Research Centre of Finland Ltd., P.O. BOX 1000, Espoo and FI-02044, Finland
* toni.lusikka@vtt. fi

Abstract

This paper discusses use of open innovation platforms in public transport context
to create more value with shared assets and collaboration. Open innovation
platforms allow businesses to develop new, better and more personalized services
to citizens. Main result of this paper is the Value Ramp, which is a new description
of value creation of different enabling features of innovation platform. The result is
demonstrated as an added value description of Living Lab Bus project, but the Value
Ramp can be further utilized in other ITS contexts also. With this description it is
easier to demonstrate the versatile opportunities in enabling value creation. In
addition, morphology theory related to the Value Ramp is presented. Used together,
the Value Ramp and morphology provide easy method to overview what is offered
and how different combinations of the offerings create added value. This way
investments and sustenance of innovation platforms can be justified.

Keywords: Value network; Living Lab; Value description; Morphology; Added value;
Systemic value

This paper is a part of the Utilities Policy Special Issue:
https://www.sciencedirect.com/journal/utilities-policy/special-issue/10D8V459F11

Full paper: https://doi.org/10.1016/j.jup.2019.100998

1035 Comparing the mobile road temperature observations and
road temperature analysis made with kriging method

Janne Miettinen®*

a Finnish Meteorological Institute, Erik Palménin aukio 1, Helsinki 00530, Finland
* janne.miettinen@fmi.fi

Abstract

Purpose of this work is to study the usability of mobile road temperature
observations as an input for the road weather model. Road weather model is used
at Finnish Meteorological Institute (FMI) to predict the road temperature and
conditions. The forecasts help the decision making at road maintenance and
warning the road users forehand about safety critical phenomena on the road.
Traditionally, the input data of the road temperature is given to the model as an
analysis from stationary road weather stations (RWS). The analysis is done with so
called kriging method. Nowadays, also mobile observation data is available from
the roads between these RWSs. In the study we test if the kriging analysis should
be replaced with the mobile observations or can we get comparable results with
just kriging analysis.

Keywords: Road temperature; Road weather; Mobile observations; Road
temperature analysis; Road weather forecasting

1093 A tool to improve the efficiency of waste collection:
development and application to a case study

JesUs Aransay?*, Victor Galilea?, Inés Hernandez?

a Universidad de La Rioja , Departamento de Matematicas y Computacion, ¢/ Madre de Dios 53,
Logrofio 26004, Spain
* jesus-maria.aransay@unirioja.es
Abstract
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In this work, we present a real case study of optimization of waste collection routes.
In our particular case, the collection area is La Rioja (a region of Spain with an area
of 5.045 km~2 and a population of ca. 300.000 people). The starting point of our
study was some unstructured data that The Circular Lab
(https://www.thecircularlab.com/en/) handed us from the routes that were being
used, as well as some particular instances of these routes that had been completed
by trucks in their daily routine. From that particular routes we generated our own
data model, a middleware and a connection to specialised computing services that
allowed us to optimise the routes. These optimisations gave place in some particular
cases to savings of up to 40% (either in the distance, the time, or the CO2 emissions
required to complete the routes).

Keywords: waste collection, route planning, data processing, linear programming,
high performance computing

Full paper:
https://ur.portalcientifico.es/documentos/5e4fd80829995273a130e4c9
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189 Smartroad Gotland: Demonstration of a wireless electric road

Hakan Sundelin®*, Oren Ezer®, Stefan Tongur®
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b Electreon, Hadasa Neurim, Beit Yanai, Israel
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Abstract

Electric road systems by ElectReon has the potential of creating a paradigm shift
through its smart infrastructure solutions. As the required infrastructure around the
world move away from fossil fuels, the main form of propulsion will be some
combination of e-mobility. ElectReon uses inductive technology for wireless
charging of electric vehicles. A vehicle can contain more than one receiver where
each receiver can generate up to 20 kw and each management unit can power up
to 6 buses or 18 cars in parallel. This solution creates a modular concept which is
very cost- and weight effective for different vehicle types. A typical passenger car
would need one receiver and a 40-ton truck would use five or six. The development
has taken large steps during the last year and at TRA will be able to present the
first results of real operation on public road on Gotland, Sweden.

Keywords: Electric Road System; Electromobility; Electrification; Emission
reduction; Innovation; Infrastructure

Full paper:
https://drive.google.com/open?id=1tsmGyyiuhi4OxpgxNyWrHfzgIhZnPUxW

215 Electric road system technologies in Sweden - Gaining
experience from research and demo facilities

Magnus Lindgren@*
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* magnus.lindgren@trafikverket.se
Abstract
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Electric Road System (ERS) is a technology concept that has the potential to heavily
reduce the fossil fuel dependency in the transport system. ERS is defined by electric
power transfer from the road to the vehicle while the vehicle is in motion through
rail, overhead-line, and wireless solutions. The basic technologies for power transfer
from the road to vehicles in motion have been developed through various research
projects across the globe. However, electric road systems had never been
demonstrated for heavy-duty vehicles on the public road until the Swedish pre-
commercial procurement. The first ERS in the world was inaugurated in 2016 and
since then significant amounts of experience regarding building, operating and
maintaining ERS has been gathered. The main conclusion is that ERS works, it is
possible to transfer electric energy from the road to a vehicle in motion. However,
additional verification is needed before any ERS is fully mature.

Keywords: Low emission transport, Electric road system, Sustainability,
Demonstration, Infrastructure, Electrification

299 TrAM - Transport: Advanced and Modular
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Abstract

Europe has taken a leading role in the international effort for a drastic reduction of
greenhouse gas (GHG) emissions. Maintaining its focus on sustainability, Europe is
seeking to produce transport solutions with a cost effective and environmentally
friendly life cycle, integrated in its smart cities. This is what the H2020 funded
project “TrAM - Transport: Advanced and Modular” aims to offer. It is validating a
concept for waterborne transport by implementing state-of-the-art “Industry 4.0”
holistic ship design and production methods, for fully electrical vessels, operating
in the vicinity of urban areas. The project will lead to significant lower construction
costs and reduction in engineering hours for new zero emission vessels. Three
different catamarans are going to be designed implementing the developed
methods and one of them is going to be model tested, constructed and operated in
Norway. The paper outlines the R&D outcomes and the main challenges of the
project.

Keywords: Industry 4.0; modular production; holistic ship design; zero emission
transport; battery electric systems; electrically powered vessels

Full paper: https://www.researchgate.net/publication/339509907 TrAM -
Transport Advanced and Modular

328 Emission and performance potential of paraffinic diesel fuels
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Christer Séderstrém?, Nils-Olof Nylynd?
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* timo.murtonen@vtt.fi

Abstract

Global energy politics sets demands on engine manufacturers and fuel developers
to produce sustainable, efficient and environmental friendly products. One solution
is paraffinic diesel fuels, which can be produced from diverse feedstocks through
the Fisher-Tropsch or hydrotreatment process. This paper presents the results
measured with paraffinic diesel fuels in comparison with conventional diesel fuel.
Engine measurements were performed with the original engine operating
parameters and parameters optimized for paraffinic diesels. The aim of the
parameter optimization was to achieve as high engine efficiency as possible without
increasing the emissions. Measurements were performed with commercial non-road
diesel engine using steady-state and transient driving cycles. The results show that
paraffinic diesel fuels can be used for improving engine efficiency and/or emission
formation. With optimized ECU parameters improvements in CO, THC and PM
emissions, as well as a maximum gain of ca. 4% in engine efficiency, were achieved
when compared to conventional diesel fuel.

Keywords: diesel; renewable; emission; efficiency; paraffinic

380 AEROFLEX smart power dolly: Towards efficient and mission-
oriented long-haul vehicles
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Abstract

This paper is part of the AEROFLEX - AEROdynamic and FLEXible Trucks for Next
Generation of Long Distance Road Transport - project. This project develops and
demonstrates new technologies, concepts and architectures for complete vehicles
that are energy efficient, safe, comfortable, configurable and cost-effective, while
ensuring that the varying needs of customers are satisfied by being flexible and
adaptable with respect to the continuously changing operational conditions. The
paper concentrates on the concept and development of the distributed hybrid
powertrain and the sophisticated energy and torque management system. In long-
haul vehicles a distributed powertrain can be realized by installing additional power
units in the towed vehicles like dollies and/or trailers. This pursues two main
objectives: 1. reducing fuel consumption by the usage of electric powertrains and
thus hybridizing the whole vehicle combination and 2. improving the driveability of
longer and heavier long-haul vehicles by adding additional drive axles, which e.g.
improve gradeability.

Keywords: efficient road transport, long-haul vehicle, hybrid powertrain, energy
management system

Full paper: http://publica.fraunhofer.de/documents/N-581118.html
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Abstract

To successfully master the upcoming challenges related to the 2030 EU fleet-wide
average CO2 emission targets for passenger cars and light-duty vehicles as well as
for heavy-duty vehicles such as trucks and lorries, further increased
electrification/hybridization of vehicle powertrains is indispensable. In this context,
simulation is an efficient and effective way to compare powertrain layouts, to
virtually analyze driving scenarios and to optimize vehicle overall energy efficiencies
for different configurations under real driving conditions. The rapid evolution of
simulation technologies offers a unique opportunity to work at virtual level, both
for the optimum powertrain/vehicle configuration choice and for simulation-based
testing, in order to save time and development costs. The present paper outlines
the overall concept and methodology and presents first results of the research
project VISION-xEV, aiming at the development of a comprehensive simulation
framework for supporting virtual component and system integration during
electrified vehicle development.

Keywords: electrification, hybridization, energy efficiency, thermal management,
simulation

Full paper:
https://www.researchgate.net/publication/339942326 Virtual Component and S
ystem Integration for Efficient Electrified Vehicle Development
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Abstract

This study characterizes the real-world emissions from 16 individual city buses in
Helsinki, Finland. All of the buses operated at enhanced environmentally friendly
vehicle (EEV) emission level but two of the buses were fueled by ethanol, five by
CNG and two were diesel-electric hybrid buses. For the reference, seven diesel
fueled buses were examined. The exhaust emissions of buses were investigated by
using a mobile laboratory van by chasing the buses at the bus depot and on their
normal route. The instrumentation in the mobile laboratory included devices for
particle number concentrations, size distributions, volatility and chemical
composition. Additionally, the concentrations of gaseous CO2, NO, NO2 and NOx
were monitored. Emission factors were calculated for particle number, mass, black
carbon, particulate organic matter and NOx.

Keywords: particulate matter; black carbon; organic matter; size distribution;
emission factor; after-treatment system

522 DOMUS: Design OptiMisation for efficient electric vehicles based
on a USer-centric approach
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Abstract

The DOMUS project intends to radically change the way in which vehicle passenger
compartments and their respective comfort control systems are designed, by
optimising energy use and efficiency while keeping user comfort and safety needs
central. DOMUS aims to create a revolutionary approach to the design of vehicles
from a user-centric perspective for optimal efficiency, the application of which will
be key to increasing range and hence customer acceptance and market penetration
of Electric Vehicles (EVs) in Europe and around the world in the coming years. The
combined approach of innovating at a component level together with optimising the
overall configuration will deliver at least the targeted 25% improvement in EVs
range without compromising passenger comfort and safety. The DOMUS project will
develop innovative solutions for glazing, seats, insulation and radiant panels, along
with controllers to optimize their performance individually and when operating in
combination.

Keywords: user centric, electric vehicle, increase range, optimized control, energy
efficiency, vehicle comfort

571 Grid Impact Assessment of High Power E-Bus Charging Methods
with Seasonal Load Variations
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Abstract

The ongoing electrification of public road transport helps to significantly reduce
greenhouse gas emissions and increase the local air quality. Besides financial and
operational challenges during this process, the high electric power demand for
charging e-buses raises questions about potential impacts on the local distribution
grid. This work addresses these questions by modeling several types of e-bus
charging behavior in a representative European city and performing grid
simulations with seasonal load variations at a high time resolution. The results show
that charging at the end stations of the bus line caused smaller voltage drops at
the grid than charging at every station. Moreover, the increased energy
consumption of e-buses and households in winter led to a higher grid loading than
in summer. To conclude, the presented simulation approach has proven to be an
adequate method for assessing grid impacts of charging e-buses and will be used
for future research.

Keywords: grid integration; e-bus; electric vehicle; EV; heavy-duty

Full paper:
https://www.researchgate.net/publication/339874802 Grid Impact Assessment
of High Power E-Bus Charging Methods with Seasonal Load Variations

760 Alternative fuels in transport systems: A review on state-of-the-
art market developments in the European Union
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Abstract

To reach transport greenhouse gas emissions reduction targets and lower air
pollution, the European Union is relying on, among others, increasing the use of
alternative fuels in transport. These include biofuels, electricity, hydrogen, liquefied
petroleum gas, natural gas and synthetic and paraffinic fuels. In order for that to
realistically happen without curbing mobility, market uptake of powertrain
technologies is needed. This paper reviews alternative fuels in transport systems
by identifying state-of-the-art developments, comparing their evolution since 2015
and gauging the market prospects of the powertrain options. The road, rail, water
and air transport systems are considered. In conclusion, the EU transport systems
are evolving at different paces and thus with differing degrees of success, without
a single fuel clearly dominating the alternative fuel transport system yet.

Keywords: electrification; batteries; alternative fuels; biofuels; fuel cells; hydrogen

Full paper:
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Abstract

MEISTER is a research and demonstration project with three large scale pilots in
Berlin, Gothenburg and Malaga promoting and supporting ‘smart electric mobility’
in cities, through the design, development, implementation and evaluation of ITS
solutions that address and solve current existing gaps in the state of the art of
electromobility. These technological solutions, such as the e-mobility
interoperability platform or the smart charging and storage platform, are packaged
in the form of 5 products that are being delivered and analyzed in order to
guarantee not only their technical performance within the project but their
sustainability and market transferability after the project completion. MEISTER is a
36 months project funded by the European Commission under Horizon 2020,
started on September 2018. It is coordinated by ETRA and counts on a strong
consortium of ten partners from Spain, Germany, Sweden and Greece.

Keywords: interoperability; large scale pilot; innovation; MaaS; business models
technological solutions

951 Maturity of power transfer technologies for electric road
systems

Martin G. H. Gustavson?*, Magnus Lindgren®

a RISE Research Institutes of Sweden, SE-417 56 Goteborg, Sweden
b Swedish Transport Administration, SE-781 89 Borlénge, Sweden
* martin.gustavsson@ri.se

Abstract

Drawing on the method associated with Technology Readiness Levels (TRLs) and
previous efforts, this article provides a maturity assessment of several electric road
system (ERS) technologies with focus on the power transfer technology subsystem,
and the transition context is also discussed. ERS involves electric power transfer
from the road to the vehicle while the vehicle is in motion and could be achieved
through different technologies such as rail, overhead line, and wireless solutions.
ERS is a technology area with immense potential to reduce fossil fuel dependency,
reduce greenhouse gas emissions, reduce air pollution as well as reduce noise in
urban environments, while increasing energy efficiency in the transport sector.
There are numerous promising ERS development and demonstration projects
globally since several years. However, the investment cost for large-scale
deployment of ERS is considerable and decision makers will require knowledge
about how mature different solutions are compared to other transportation
solutions.

Keywords: dynamic charging; ERS; maturity assessment; technology readiness
level; TRL; transition

Full paper: http://urn.kb.se/resolve?urn=urn:nbn:se:ri:diva-44423
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Abstract
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Within the framework of ASSURED project, towards fast and smart charging
solutions for electric urban heavy-duty vehicles e.g. buses and trucks, a feasibility
study on reconfiguration of two pantograph concepts into each other is performed.
The concepts are categorized as inverted and roof-mounted pantographs. State of
the art of both concepts in mechanical, electrical, and communications points of
view are considered. Both systems are used and well-integrated in the fast charging
infrastructure, which can allow the electric buses to charge on route at terminal
stops. Since both concepts are incompatible, a bus with a roof-mounted pantograph
cannot be charged at a charging station built for an inverted pantograph system
due to different interfaces, and vice versa. Thus, this feasibility study focuses on
required modifications at both charging infrastructure, and vehicle sides. Technical
possibilities of switching between two pantograph solutions are also investigated.

Keywords: pantograph concepts; fast charging solution; inverted pantograph; roof
mounted pantograph; charging infrastructure

1046 Use cases for supporting evaluation of e-mobility services
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Abstract

The introduction of light electric vehicles forms one of the emerging solutions for
tackling air pollution and congestion in cities. In the STEVE project under the H2020
framework, electric mobility services with electric quadricycles and electric bicycles
are tested at four demonstration cities in Europe. To prepare a way for describing
and evaluating the services from the end users’ point of view, three user centric
use cases were defined and are presented in this paper: eMaaS, eco-driving and
delivery. The potential of the services and use cases in addressing travel behaviour
and road transport emissions will be assessed with mesoscopic and microscopic
simulations.

Keywords: electric mobility; use cases; MaaS; light electric vehicles

1156 The vehicle scheduling problem of electric buses
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Abstract

Despite its evident advantages, electric vehicles face two major limitations: its
lower autonomy and long charging time. Therefore, its adoption for public
transportation forces the study of new approaches in the scheduling method.
Developed for a homogeneous fleet, the present mathematical formulation allows
the determination of an optimized vehicle scheduling with a multi-depot and
charging station model, minimizing the total cost involved. Real data is tested using
CPLEX software with Optimization Programming Language. A comparison between
electric and non-electric vehicles scheduling is carried out, contrasting its
percentage of operational time. When replaced by electric vehicles, a decline of the
vehicle useful time is observed and compensated by the purchased of a higher
number of vehicles. After, it is concluded that the charging time has a higher
influence on this decline than the autonomy of the vehicle.
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Abstract

This paper introduces the work of the joint project "Robust and Efficient processes
and technologies for Drop-In renewable FUELs for road transport” (REDIFUEL). The
overall aim is to enable the utilization of various biomass feedstocks for an ultimate
renewable EN590 diesel biofuel in a sustainable manner. REDIFUEL's ambition is to
develop new technologies, solutions and processes to reach high conversion
efficiencies for renewable fuel production. The proposed drop-in biofuel contains
high-cetane liquid (C11-C21) bio-hydrocarbons and C6-C11 bio-alcohols showing
exceptional combustion and pollutant mitigation performance. Environmental and
social aspects are also considered by carrying out a comprehensive Biomass-to-
Wheel performance analysis. First artificial fuel samples simulating the final product
have been synthesized and analyzed with regard to fuel relevant properties,
showing very promising results.

Keywords: Bioenergy; biofuels; transport; pollutant reduction; drop-in; EN590

Full paper: https://hal.archives-ouvertes.fr/hal-02506871/document

331 3D printing application in personal light electric transport
production in Belarus
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Abstract
It is currently recognized in Belarus that electric vehicles are the optimal type of

passenger transport for a city usage that meets all the requirements of
environmental and energy security. However, electric vehicles are very expensive
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in Belarus. This fact makes the development of the personal light electric transport
segment (electric bicycles, scooters, motorcycles, etc.) very actual.At the same
time, the introduction of new technologies is of particular importance for their mass
production. The range of tasks that can be solved with the help of modern additive
technologies is expanding every day. First of all, this refers to the field of
engineering (3D printing). This study is aimed at an experimental investigation of
the filling density influence of parts and components of engineering structures that
have been made by 3D printing, on their mechanical properties. Specific solutions
for the manufacture of electric bicycle components using FDM technology have been
proposed.

Keywords: 3D-printing, light personal electric transport means, electric bicycles

Full paper:
https://www.researchgate.net/publication/339389646 3D printing application in
personal light electric transport production in Belarus
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Abstract

Heat generated by combustion engines in vehicles may be seen as a necessary
inefficiency, but it is valuable for cabin heating purposes. Electric vehicles are
efficient in energy conversion from battery to mechanical drive. However the
absence of plentiful waste heat presents a challenge in efficiently maintaining
appropriate temperatures for passengers and sensitive equipment. Direct resistive
heating or heat pump operation draws battery capacity that could be used for
driving, reducing the range of the vehicle. Using combustion heaters for cabin
heating might maintain range, however local emissions are generated. A Thermal
High Performance Storage is proposed to overcome these issues. Using an
aluminium-silicon eutectic alloy, Thermal High Performance Storages can provide
an energy dense, economical solution for space heating in electric vehicles. A case
study of electric buses at the Stuttgart Airport is utilised to demonstrate the benefits
of Thermal High Performance Storages and propose future research opportunities.

Keywords: Thermal Storage; Thermal Management; Metallic Phase Change
Materials; Electric Buses; Public Transport

583 Improvement potentials for user-centrically designed electric
vehicles: The QUIET Project

Hansjorg Kapeller?*, Dominik Dvorak?, Dragan Simic?
a AIT Austrian Institute of Technology GmbH, Giefinggasse 2, Vienna 1210, Austria

* hansjoerg.kapeller@ait.ac.at
Abstract
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Current activities in the field of vehicle electrification offer a great potential for
contributing to climate change mitigation by reducing anthropogenic CO2
emissions. Beyond the environmental strain, there is an economic one, too. It is
therefore crucial for the European automotive industry to exploit not only the
environmental benefits, but also the business opportunities which come from the
transition from conventional fuel powered to electrified vehicles. To capture these
opportunities, electric vehicles must deliver better performance at a lower price,
overcoming the constraints that are currently limiting their mass-market uptake.
This paper presents the approach of the research and innovation action H2020
project QUIET to meet these stringent requirements by developing an improved
and energy efficient electric vehicle with increased driving range under real world
driving conditions. This is achieved by exploiting the synergies of a technology
portfolio in the areas of: user centric design with enhanced passenger comfort and
safety, lightweight materials with enhanced thermal insulation properties, and
optimised vehicle energy management.

Keywords: environmental- and economic benefits; increased driving range; user
centric design; lightweight materials; vehicle energy management

Full paper:
https://www.researchgate.net/publication/339875514 Improvement potentials f
or_user-centrically designed electric vehicles The QUIET Project

732 Horizon2020 ReFreeDrive Project: Rare Earth Free e-Drives
featuring low cost manufacturing

Alicia Rodriguez?*, Javier Romo?, Giuseppe Fabri®, Mircea Popescu¢, Misa
Milosavljevicd

a Fundacién Cidaut, Plaza Vicente Aleixandre Campos n°2 (Parque Tecnoldgico de Boecillo), Boecillo
47151, Spain
b Dept. of Industrial and Information Engineering and Economics, University of L’Aquila, Via Giovanni
Gronchi 18, L’Aquila I-67100, Italy
¢ Motor Design Limited, 5 Edison Court (Wrexham Technology Park), Wrexham LL13 7YT, United
Kingdom
d IFP Energies nouvelles, 1 et 4 avenue de Bois-Préau, 92852 Rueil-Malmaison, France ; Institut
Carnot IFPEN Transports Energie
* alirod@cidaut.es

Abstract

EU-Horizon2020 funded project ReFreeDrive focuses on innovative electric motor
designs for automotive industry completely free of rare earth magnets. Compared
with the benchmark motors and manufacturers within the electric vehicles industry,
ReFreeDrive motors are expected to improve specific torque and specific power by
30%, with a 50% increase in maximum operating speed and power density in power
electronics, while halving motor losses. Two technologies, fabricated and die cast
induction motor, and synchronous reluctance motor with and without ferrite
permanent magnets assistance were analyzed for 200kW and 75kW power levels.
Electromagnetic, thermal and mechanical performances of each motor have been
optimized for each case, in order to fulfill industry requirements. Low manufacturing
cost and reduction of the use of materials have been considered during the design
stage, which allowed achieving 15% lower production cost. Prototypes of each kind
of motor will be manufactured and tested before the end of the project.

Keywords: Horizon2020; rare earth elements; induction motor; synchronous
reluctance motor; power electronics; efficiency

Full paper: http://www.refreedrive.eu/wp-
content/downloads/TRA2020 25102019 Rodriguez.pdf
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774 Battery and Fuel Cell Aging Conscious Intelligent Energy
Management Strategy for Hydrogen Hybrid Electric Buses

Jon Ander Lopez-Ibarra®®*, Nerea Goitia-Zabaleta?, Aitor Milo?, Haizea
Gaztafnaga?, Haritza CamblongP<

a IKERLAN Technology Research Centre, Spain
b University of the Basque Country (UPV/EHU), Spain
c ESTIA Research, France
* jonander.lopez@ikerlan.es

Abstract

This paper aims to propose a battery and PEM fuel cell aging conscious energy
management strategy. The initial design of an energy management strategy is a
significant point, in order to fulfill the efficiency goals in a shortterm scope.
However, with the aging, the initial conditions vary. The new trend of digitalization
allows to monitor the operation, widening the degrees of freedom and making
possible to improve the developed first strategy in a long term. Therefore, a
methodology for updating the energy management strategy throughout the bus
lifetime is proposed, in order to improve the running costs and extend the battery
and fuel cell lifetime. The proposed energy management strategy is based on a
dynamic programming optimization, tuning the fuzzy logic membership functions
and rules based on neuro-fuzzy technique. The obtained results have shown
hydrogen consumption errors differences up to 0.16% and 1.83% in the updated
and non-updated strategies respectively.

Keywords: Hydrogen hybrid electric bus, energy management strategy, total cost
of ownership, dynamic programming, neuro-fuzzy, battery aging, fuel cell aging

Full paper: https://www.researchgate.net/profile/Jon Ander Lopez-Ibarra2

901 Ensuring short-term e-bus compatibility and interoperability
within Europe - ASSURED 1.0 interoperability reference

Marko Paakkinen?, Peter Cremers®?, Mehrnaz Farzam Farc*

a VTT Technical Reseach Centre of Finland, Visiokatu 4, 33720 Tampere, Finland
b VDL Bus and Coach bv, De Vest 7, 5555XL, Valkenswaard, Netherlands
c VTT Technical Reseach Centre of Finland, Tietotie 4C, 02150 Espoo, Finland
* mehrnaz.farzamfar@vtt.fi

Abstract

At present, the standardisation efforts are still ongoing on the e-bus fast charging.
To support these efforts, project ASSURED has developed a first baseline
specification called “ASSURED 1.0 interoperability reference” to enable
conformance and interoperability testing. This first issue has been developed in
close cooperation with the project partners and it is based on the latest draft
standards. The ASSURED 1.0 solution includes three different fast charging
methods utilizing Automated Connection Devices. The ASSURED 1.0 specification
is filling the currently existing gaps in and between the standards. This baseline
specification can be utilized as the first guidebook or reference in the
implementation of e-bus systems also outside the project, until the standardisation
is finalized.

Keywords: E-bus; electric; bus; fast charging; charging infrastructure;
standardisation
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917 Fuel cell electric buses: Experience of a zero emission solution
through JIVE, JIVE 2 and MEHRLIN projects

Sabrine Skiker?*, Efe Usanmaz®

a Hydrogen Europe, avenue de la Toison d’o 56-60r, 1060 Brussels, Belgium
b International Association of Public Transport (UITP), Rue Sainte-Marie 6, 1080 Molenbeek-Sainte-
Jean, Brussels, Belgium
* s.skiker@hydrogeneurope.eu
Abstract

Fuel cell (FC) electric buses represent a key zero emission transport solution which
will help tackle climate change challenges and clean cities’ air. The JIVE, JIVE 2 and
MEHRLIN projects will deploy some 300 fuel cell buses and their hydrogen
infrastructure in 22 cities across Europe. After introducing the topic and explaining
what fuel cell buses are, the paper will highlight the joint procurement and
commercialisation strategies for fuel cell buses deployment as well as the early
results and recommendations from the projects, 2019 being the year of arrival of
the first buses, the early results will focus on the joint procurement of fuel cell buses
and of the infrastructure.

Keywords: fuel cells, hydrogen, emission reduction, electrification, public transport,
alternative fuels

919 Thermal Management Strategy of Electric Buses towards ECO
Comfort

Mohammed Mahedi Hasan?®, Jeroen Maas®, Mohamed El Baghdadi?®®, Roel de
Groot®, Omar Hegazy?>*

a Vrije Universiteit Brussel (VUB), ETEC Department and MOBI Research Group, Pleinlaan 2, 1050
Brussels, Belgium
b Flanders Make, 3001 Heverlee, Belgium
¢ TNO Automotive, Automotive Campus 30, 5708 JZ Helmond, Netherlands
* omar.hegazy@vub.be
Abstract

Energy Management System (EMS) is a critical aspect in electric vehicles to increase
driving range, minimize costs, and extend battery life. In E-bus drivetrains, EMS
can be utilized to optimize thermal management of associated auxiliaries and en-
route charging. A bus cabin environment is a dynamic environment contending with
varying levels of passengers and ambient conditions. Buses use the Heating
Ventilation and Air Conditioning (HVAC) system to maintain the internal cabin
climate. In E-buses, the HVAC system draws electrical energy from the main
battery; therefore, a suitable strategy is required to minimize the power utilization.
The “comfort” aspect should ensure regulation of both temperature and humidity
in the cabin. The controlling mechanism should provide proper comfort to the
passengers, utilize the least energy, and respect the constraints of the HVAC
system. In this paper, a dynamic thermal cabin model is developed to investigate
the ECO-comfort strategy of E-bus and their impact on the energy consumption.
Results show that HVAC power usage is inversely proportional to passenger load
when ambient temperature is less than reference setpoint and vice versa, and the
ECO-comfort offers substantial energy savings over contemporary climate control
algorithms when the HVAC system is operated in moderated weathers.

Keywords: ECO-comfort; E-Bus: HVAC; Cabin climate; EMS; Thermal management
system
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987 Selected functionalities of the PLATON Planning Tool to support
electric bus deployment in transport networks

Krzysztof Krawiec®*, Grzegorz Karon?, Olaf Czogalla®, Mikhail Kovalyov¢, Gerfried
Cebratd
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Surganova 6, 220012 Minsk, Belarus
d Energie- und Umwelt-Consulting, Hermann Bahr-Gasse 5/1I/12, A- 8020 Graz, Austria
* krzysztof.krawiec@polsl.pl
Abstract

A process of electric bus deployment in transport networks of cities and
agglomerations is nonhomogeneous. In this process, there are numerous obstacles
of economic, optimization, technical and mental nature. The paper presents
intermediate results of the international research project ‘Planning Process and Tool
for Step-by-Step Conversion of the Conventional or Mixed Bus Fleet to a 100%
Electric Bus Fleet’ (acronym: PLATON), which main objective is to create an
information technology (IT) support tool for electric bus deployment in transport
network. The focus is put on a description of the already designated functionalities
of the tool. These include: a decision support system for electric bus deployment,
an optimal selection of electric bus fleet and charging infrastructure, and bus
scheduling being a subject to the limited budget and bounded electric power as well
as economic models for the calculation of a Total Costs of Ownership (TCO).

Keywords: electric mobility, planning process, battery electric bus, transport
system, optimization model, TCO model

Full paper: https://drive.google.com/file/d/1LaNUvY5Xar9YMw-X29iCesl|-
pOoR6Rp5/view?usp=sharing

1021 Optimization of electric vehicle system utilizing a hybrid
particle swarm algorithm

Mikaela Ranta®*, Mikko Pihlatie?, Ari Hentunen?

a VTT Technical Research Centre of Finland, Tietotie 4 C, Espoo FI-02044, Finland
* mikaela.ranta@vtt.fi
Abstract

A method for optimization of electric vehicle fleets is proposed. The method utilizes
a hybrid particle swarm optimization algorithm with both continuous and binary
variables. The battery capacity, battery chemistry, charging locations, charging
power and number of chargers are obtained as an output of the optimization. A
vehicle fleet simulation model is used to evaluate the cost of the system. The energy
consumption for various routes and the costs for charging infrastructure, energy
and purchase of vehicles are obtained as a result from the simulations. The battery
ageing is evaluated based on the state-of-charge cycles. The method is
demonstrated on two different cases of electric buses in the Helsinki region.

Keywords: fleet simulation, energy consumption, total cost of ownership,
opportunity charging

1103 User segmentation, user preferences and current challenges in
the Austrian electric vehicle market
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Abstract

While the demand for battery electric vehicles (BEV) is growing, little empirical
knowledge about BEV owners and their usage patterns exists. An analysis of current
literature on the use of BEVs from different countries leads to the conclusion, that
BEV users are mainly defined by their charging requirements. We address the need
for a more advanced and data driven user segmentation of private households
owning BEVs by using online survey data from Austria to cluster different user
segments based on individual use patterns. Different variables turn out to be
suitable for user segmentation. We provide an insight into the structure of BEV user
segments based on a sample from Austria. In addition, we identify and illustrate
individual preferences, perceived challenges and resulting opportunities in
association with use and ownership of BEVs within and across different user
segments.

Keywords: E-mobility; battery electric vehicle (BEV); user segmentation; online
survey; cluster analysis; Austria

Full paper:
https://www.researchgate.net/publication/339875566 User segmentation user
preferences and current challenges in the Austrian electric vehicle market

1105 Embracing Electromobility in Europe: Analysis of good
practices and their Transferability in nine European Regions

Jordi Broos®, Lieselot Vanhaverbekeb*, Foteini Orfanou?, Panagiotis Papantoniou?,
Eleni Vlahogianni?, George Yannis®

a National Technical University of Athens, 5, Iroon Polytechniou, Athens GR-15773 Athens Greece
b Vrije Universiteit Brussel, Pleinlaan 2, 1050 Brussels, 1050, Belgium
* lieselot.vanhaverbeke@vub.be
Abstract

Emissions production and energy consumption are continuously and exponentially
increased worldwide. European Union annual reports concerning mobility and
transport reveal that transportation sector has the highest share in energy
consumption while road transportation constitutes the second contributing factor in
CO2 emissions. The shift towards a more sustainable mobility seems to be an
urgent need and alternative fuels and electromobility are considered the key
solutions for more environmental-friendly transportation systems. The scope of this
paper is to identify the good practices related to electromobility and alternative
fuels already implemented or planned to be implemented in nine European regions.
The good practices are classified and evaluated for their effectiveness and their
transferability potential constituting a useful guide for policy makers and
stakeholders. Results showed that the transferability of a practice highly depends
on regional characteristics and indicators and that similar region profiles present
higher transferability potential.

Keywords: electromobility; good practices; European regions; energy saving
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1.27 Scientific and technical session 27: Catering non-motorised
transport

144 An Ex-Ante Impact Assessment Model for Testing Different
Strategies for the Implementation of Cargo Bike Transshipment
Points in Urban Districts

Tom Assmann?*, Sebastian LangP®, Florian Miller?, Michael Schenk?

a Otto von Guericke University Magdeburg, Universitétsplatz 2, Magdeburg 39106, Germany
b Fraunhofer Institute for Factory Operations and Automation IFF, Sandtorstrasse 22, Magdeburg
39106, Germany
* tom.assmann@ovgu.de

Abstract

This study presents a quantitative scenario-based model that assesses the impacts
the implementation of a cargo bike delivery network with different strategies for
siting urban transshipment points in a single district has on traffic, the carbon
footprint and air quality while varying population density and business population.
The findings obtained will provide logisticians and urban planners guidance for
strategic planning of UTPs. The model is intended to deliver generic, strategic
insights for researchers, policymakers (including planners) and logistics providers.
The findings demonstrated that the use of cargo bikes to make CEP deliveries in
urban districts can reduce GHG, PM10 and NOx emissions significantly. The choice
of vehicles completing inbound and outbound processes to and from distribution
centers or network hubs and the strategies for siting urban transshipment points
display widely differing and even conflicting potential to reduce emissions.

Keywords: urban logistics, cargo bike, urban transshipment point, city logistics,
urban planning, urban freight

181 More feet on pavements and more feet on pedals: Enabling safe
walking and cycling in CIVITAS Eccentric

Paul Fenton@*

a City of Stockholm, Environment & Health Administration, Fleminggatan 4, SE-11226, Sweden
* paul.fenton@stockholm.se
Abstract

This paper looks at the work of five cities to demonstrate nine measures enabling
safe walking and cycling in CIVITAS Eccentric, an EU-funded project running during
2016-2020. Each of the measures focuses on different aspects, processes and
techniques that can enhance the quality of walking and cycling in cities, and the
paper presents main findings and main influences on the demonstration of the
measures during the first three years of the project. These include stakeholder
participation, data collection and management, institutional barriers and the
obligations imposed and opportunities provided by external funding. Project-based
funding is shown to be a double-edged sword, yet an important enabler of action
that contributes to safer walking and cycling and indicates a pathway for other cities
to follow.

Keywords: Walking; Cycling; Safety; CIVITAS Eccentric; sustainable mobility

Full paper:

https://www.researchgate.net/publication/339618249 More feet on pavements
and more feet on pedals Enabling safe walking and cycling in CIVITAS Ecc
entric
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354 Latent class ordered probit model for bicycle crash severity

Marcus Skyum Myhrmann@*, Kira Hyldekaer Janstrup?, Mette Mgller?, Stefan
Eriksen Mabit®

a DTU Management , Bygningstorvet 116B 2800 Kgs. Lyngby , Denmark
* mskyum@dtu.dk

Abstract

Finite Mixture models have in recent years been embraced for modelling injury
severity outcome of crashes. These models have mostly been used for crashes with
collisions of several parties. The purpose of this study is to analyse the injury
severity sustained in by cyclists in crashes, without disregarding single-bicycle
crashes. For this we use a latent class ordered probit model. The model includes
socio-demographic variables in both class-probability and injury severity outcome
model. The estimation process identifies four latent classes as most suitable trade-
off between parsimony and data fit. The results reveal that the use of socio-
demographic variables in class-assignment and injury severity model not only
benefits the model fit, but also allows for better interpretation of the latent classes.
Furthermore, the analysis shows that the use of medical records and road
maintenance data offers additional insight into factors contributing to more severe
injuries following cyclist crashes.

Keywords: Cyclist crashes; Injury severity; Medical records; Latent class ordered
probit; Unobserved heterogeneity

510 Cycling rail trails increase commuters’ safety and comfort:
examples from Czechia

Michal Bil?*, Marek Sova?, Richard Andrasik?, Jan Kubecek?, Martina Bilova?,
Vojtéch Cicha?

a CDV - Transport Research Centre, Liseriska 33a, 636 00, Brno, Czechia
* michal.bil@cdv.cz
Abstract

Cycling rail trails (CRT) are comfortable for cyclists due to their gentle longitudinal
slope as they were parts of a railway system. Traffic crashes with cars cannot occur
there as motor traffic is not allowed to enter CRT. Local tracks have been recently
canceled in Czechia due to many reasons. These abandoned tracks are sometimes
transformed into CRT. We focused on 5 examples of the existing CRT which are
frequently used by cyclists. Vibration as a dynamic comfort index, longitudinal
profiles and energy consumption were measured for both CRT and adjacent roads
which were used by cyclists previously. The results suggest that all CRT have
gentler profiles than roads. Cyclists experience less vibrations and energetic
consumption is also lower on CRT. Quantitative data demonstrate that CRT are
safer, and more comfortable than adjacent roads and certain safety potential exist
when other suitable abandoned railways were converted into CRT.

Keywords: Rail trails; cycling; safety; comfort; abandoned rail tracks; traffic
crashes

574 Facing the needs for clean bicycle data - A bicycle-specific
approach of GPS data processing
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* sven.lissner@tu-dresden.de

Abstract

GPS-based cycling data are increasingly available for traffic planning these days.
However, the recorded data often contain more information than simply bicycle
trips. Trips resulting from the use of different modes of transport than bike or long
periods at working locations while people are still tracking are only some examples.
Thus, collected bicycle GPS data needs to be processed adequately to use them for
planning. The article presents a multi-level approach towards bicycle-specific data
processing. The data processing model contains different steps (data filtering,
smoothing, trip segmentation, transport mode recognition, driving mode
detection). Validation reveals a sound accuracy of the model at its’ current state
(82-88%).

Keywords: bicycle traffic planning; GPS data, big data, crowdsourcing, data
processing

787 Modelling and Simulation of Bicycle Dynamics

Murad Shoman?*, Hocine Imine?®

a Université Paris-Est, LEPSIS, IFSTTAR, 14-20 Boulevard Newton, 77420 Champs sur Marne, France
* murad.shoman@ifsttar.fr

Abstract

In this paper the authors present an experimental validation of the bicycle simulator
developed by two IFSTTAR laboratories: LEPSIS and LPC. In the first part, we focus
on improving the dynamics of the bicycle model and simulate the effects of road
geometry and surface characteristics such as radius of curvature, road adhesion
and unevenness of road profile. In order to verify the accuracy of the developed
model, experimental results are shown. For future work, the authors will study the
effect of these characteristics on user behaviour to improve the safety and stability
of bicycles, particularly in bad weather conditions.

Keywords: Bicycle Modeling, Bicycle Simulator, Simulation, Dynamics, Road
characteristics

Full paper:
https://www.researchgate.net/publication/339875438 Modelling and Simulation
of Bicycle Dynamics

874 Peer-to-Peer Cargo Bike Sharing: Findings from LARA Share
project

Fabian Dorner®*, Martin Berger?

a Technische Universitdt Wien, Forschungsbereich Verkehrssystemplanung, Karlsplatz 13, 1040 Wien,
Austria
* fabian.dorner@tuwien.ac.at

Abstract

Cargo bikes offer the potential to shift transport activities from cars and small trucks
which makes them a promising option for future urban mobility. Sharing cargo bikes
could play a central role in helping them expand out of their current niche. The
potential that results from peer-to-peer sharing is still hardly used for cargo bikes.
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As part of the LARA Share project, a platform for peer-to-peer sharing of transport
bikes and suitable parking spaces was developed and implemented as pilot. During
conception, a survey among potential users of the platform took place. The article
presents the results of the survey concerning the user structure, their attitudes
towards cargo bikes and the intention to use cargo bike sharing. Afterwards, the
supply and demand for cargo bikes on the sharing platform during the pilot phase
will be presented and reasons will be discussed why demand for lending them has
remained below expectations.

Keywords: cargo bikes, peer-to-peer sharing, users, providers, platform

Full paper: https://www.researchgate.net/publication/339899868 Peer-to-
Peer Cargo Bike Sharing Findings from LARA Share project

939 How cycling perceived in Budapest based on household survey
results

Tamas Matrai®*, Janos Toth?, Julio Cruz?

a Department of Transport Technology and Economics, Faculty of Transportation Engineering and
Vehicle Engineering, Budapest University of Technology and Economics, Miiegyetem rkp 3., H-1111,
Budapest, Hungary
* tamas.matrai@mail.bme.hu
Abstract

With the increasing awareness of the ecosystem limitation, cycling, as a
transportation mode, has been promoted as an initiative way to preserve our
sources of raw materials and encourage healthier habits in our everyday lives.
Aiming to gather data about cycling in Budapest and its agglomeration, a household
survey with 1511 individuals was carried out. Two main groups were targeted
during the household survey: citizens who has used bicycle for transportation in
the last 30 days and those who are willing to use bicycles given the right
circumstances. With a questionnaire about the cycling habits and preferences with
a random sampling process, it was possible to value parameters such as cycling
impacts in society, cycling infrastructure development and its spatial behavior,
perceived safety, morale, safe infrastructure, facilities, cost sensitivity and the
impact of dedicated cycling infrastructure in Budapest.

Keywords: household survey; cycling; mode choice; route choice; cycling
infrastructure

1008 The creation of a citizen observatory campaign aimed at
promoting cycling through FLAMENCO: an open and reconfigurable
digital platform

Liesbeth De Wilde?, Jesse Pappers®*, Imre Keserii?, Cathy Macharis?

a Mobility, Logistics and Automotive Technologies Research Centre (MOBI), Vrije Universiteit Brussel,
Pleinlaan 2, 1050 Brussels, Belgium
* jesse.pappers@vub.be
Abstract

Recently there has been an increasing tendency towards bottom-up travel surveys
when stakeholders initiate data collection campaigns in citizen observatories. This
way, citizens can observe our environment by collecting data using smartphones.
However, deploying new citizen observatories remains technically difficult and
labor-intensive. The Flanders Mobile Enacted Citizen Observatories project
(FLAMENCO) has developed an open, reusable and reconfigurable citizen
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observatory platform which allows ICT-agnostic stakeholders to initiate new citizen
observatories. Recently, a first campaign has been created through the platform
with the aim of motivating students to cycle. In this paper we validate a technical
framework under real life conditions, we examine the guidance needed when
creating a citizen observatory and we evaluate whether the citizen observatory
gives the desired results in terms of accuracy and user experience. The results of
creating and evaluating the use case serves as a basis for a comprehensive manual
that will later be developed.

Keywords: Citizen observatories; participatory sensing; technical requirements;
travel surveys; data collection

Full paper: https://doi.org/10.5281/zenodo.3711942

1055 Nudging bicyclists towards a safer behavior -Experiences from
the MeBeSafe project

Pontus Wallgren@*, MariAnne Karlsson?, Viktor Bergh Alvergren®

a Chalmers University of Technology, Gothenburg SE-41296, Sweden
* pontus.wallgren@chalmers.se

Abstract

The European union’s official cycling strategy states that bicycle use should increase
by 50 percent in ten years while at the same time halving the amount of deaths
(ECF, 2019). It is therefore highly important to find safety increasing measures that
are both acceptable for bicyclists and that actually work. The Horizon 2020 project
MeBeSafe is investigating if nudging can be a fruitful way towards safer traffic
behaviour of car and truck drivers, as well as cyclists. This paper reports on a series
of quasi-experimental studies that investigated if nudging can affect bicyclists’
speed as well as trajectory. The project has so far showed that visual nudges have
a great potential for affecting speed and trajectory, while haptic nudges seems to
have little effect.

Keywords: Nudging; Cycling safety; Speed reduction

Full paper:
https://research.chalmers.se/publication/515725/file/515725 Fulltext.pdf

1.28 Scientific and technical session 28: Pedestrian safety and
Vulnerable Road Users

188 Towards a Distributed Data Fusion Pipeline for Pedestrian
Behaviour Analysis

Thiago RPM RUbio?4, Jodo Jacob®9, Henrique Lopes Cardoso?¢, Daniel Castro
Silva®d, Rui Rodrigues®<¢, Sara Ferreira®d, Eugénio Oliveira®9, Rosaldo J.F.
Rossetti®
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b CITTA - Research Centre for Territory, Transports and Environment
¢ INESC TEC- Institute for Systems and Computer Engineering, Technology and Science
d FEUP - Faculty of Engineering, University of Porto

Abstract

As our reliance on road transportation for moving people and goods is paramount
in today’s socio-economic panorama, there is a need to ensure both efficiency (in
terms of speed and cost) and safety of all road users. It is necessary to understand

170


https://doi.org/10.5281/zenodo.3711942
https://research.chalmers.se/publication/515725/file/515725_Fulltext.pdf

Traficom Research Reports 7/2020

how traffic behaves from the perspective of each of the related entities. However,
the process of collecting and analysing the data and computing associated metrics
requires the combination of different participants, recording devices and data
sources into a common source of facts. To address this issue, we propose a
distributed data fusion pipeline for pedestrian behaviour analysis that may be
generalised to other road users. Our proposed pipeline allows for the flexible and
incremental combination of multiple data sources (such as sensors, video or
psychological analysis), including a posteriori addition of new data sources and
introduction of changes in how data is fused. Ultimately, this pipeline will be part
of a learning platform, exploited by machine learning algorithms, capable of
producing pedestrian behaviour models based on the collected data.

Keywords: data analysis, distributed data fusion, traffic analysis, pedestrian
behaviour

254 VIRTUAL - a European approach to foster the uptake of virtual
testing in vehicle safety assessment

Astrid Linder?®*, Ragnhild J. Davidse¢, Johan Iraeus®, Jobin D. JohnP, Arne Kellerd,
Corina Klug®, Simon Krasnaf, Christoph Leo®, Maria Ohlin?, Ary P. Silvano?, Mats
Svensson®, Linus Wagstrém9, Kai-Uwe Schmittd

a Swedish National Road and Transport Research Institute, VTI, P.O Box 8072, SE 402 78 Gothenburg,
Sweden
b Department of Mechanics and Maritime Science, Chalmers University, Gothenburg, Sweden
c SWOV Institute for Road Safety Research, PO Box 93113, 2509AC The Hague, Netherlands
d AGU Zurich, Winkelriedstr. 27, 8006 Zurich, Switzerland
e Vehicle Safety Institute, Graz University of Technology, Graz, Austria
f Faculty of Mechanical Engineering, University of Ljubljana, Slovenia
g Volvo Car Corporation, Dept 91490, SE 405 31 Gothenburg, Sweden
* astrid.linder@vti.se

Abstract

In the assessment of road user and vehicle occupant safety, physical testing is
limited to a few scenarios. To advance transport safety it is vital to include more
relevant scenarios. Virtual Testing offers an opportunity to introduce additional test
scenarios. The objectives of the VIRTUAL project, described in this paper, include:
Identifying impact scenarios relevant for the future, providing tools such as models,
guidelines, and a corresponding platform to foster the uptake of virtual testing. The
safety of standing passengers on public transport has been reviewed, scenarios for
Vulnerable Road User testing have been identified and new seated positions for
future vehicles have been described. In addition, a virtual testing platform has been
established on which human body models are provided. The platform follows the
open access approach, complements other approaches and does not just provide
the models, but also guidelines on how to implement new scenarios in test
procedures.

Keywords: Female and Male; Human Body Models; Open Source; Road Transport;
Vehicle Safety; Virtual Testing; Vulnerable Road Users

Full paper: https://projectvirtual.eu/wp-content/uploads/2020/03/VIRTUAL-TRA-
2020-Linder-et-al 12Mar20.pdf

594 Detecting and improving the safety of groups of pedestrians at
signalised intersections

Nicolas Speisser®*, Samuel Lab?
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a Cerema Est, 1 Boulevard Solidarité, 57070 Metz, France
* nicolas.speisser@cerema.fr
Abstract

Traffic lights’ cycles including pedestrian fixed green times are not suited for
massive and irregular pedestrian flows. To address this issue, innovative thermal
sensors were implemented in an intersection in Metz (France) to detect groups,
evaluate their size and adapt the green time in real time. The assessment’s results
have first showed that the sensor was reliable to detect pedestrians: 99,82% of
pedestrians were detected. Moreover, the regulation strategy that was set up gave
satisfying results, since 91% of the groups of pedestrians observed (82/90) were
detected, thus giving an extended green time, which had a significant impact on
pedestrian crossing conditions. Before the system installation, 38% of the crossing
groups would cause pedestrians to still be on the road when the light turned green
for the vehicles. After that, the number dropped to 6%. The statistical tests
revealed the device had a positive impact on the pedestrian safety conditions.

Keywords: safety; pedestrians; children; signalised intersections; detector

726 Exploring Contributory Parameters of Pedestrian Movement
Using Low Cost GNSS Receiver Data

Eleni Andrikopoulou@*, Ioanna Spyropoulou®, Harris Perakis¢, Vassilios Gikasd
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b Assistant Professor, School of Rural and Surveying Engineering, National Technical University of
Athens, Iroon Polytechneiou Str. 9, Zographos, Athens, 157 80, Greece
¢ PhD candidate, School of Rural and Surveying Engineering, National Technical University of Athens,
Iroon Polytechneiou Str. 9, Zographos, Athens, 157 80, Greece
d Professor, School of Rural and Surveying Engineering, National Technical University of Athens, Iroon
Polytechneiou Str. 9, Zographos, Athens, 157 80, Greece
* helenandrO5@hotmail.com
Abstract

The aim of this research is the investigation of the impact that various parameters,
such as pedestrians’ characteristics, mobile phone use and walking pace may have
on the characteristics of pedestrians’ behaviour using low cost GNSS receiver data.
For this purpose, a controlled experiment was designed involving participants
walking along a 220m path in a pedestrian area under different types of distraction
(no distraction, hand-held conversation and texting) and walking pace (normal,
fast). Pedestrians’ behaviour was captured through three behaviour indicators:
mean speed, mean acceleration and mean deceleration. In particular, results
indicated that walking speed, acceleration and deceleration are reduced with mobile
phone use. At the same time, it was shown that older pedestrians move at lower
speeds compared to younger, while gender does not appear to have a statistically
significant impact on any of the explored variables.

Keywords: walking, distraction, pedestrian behaviour, discrete choice analysis,
GNSS data

821 The influence of urban network characteristics in pedestrian
injury severity. A case study from Lisbon.

Sandra Vieira Gomes?*, Carlos Roque?, Jodo Lourengo Cardoso?
a Laboratdrio Nacional de Engenharia Civil, Av. do Brasil, 101, 1700-066 Lisbon, Portugal

* sandravieira@Inec.pt
Abstract
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In Portugal, from 2010 to 2016, 97% of the injured pedestrians occurred on streets
and roads in urban areas. This study aims to investigate the risk factors associated
with various levels of injury severity that pedestrians experience in the city of
Lisbon, Portugal. To accomplish this analysis, a geocoded database on road
accidents and victims occurred in Lisbon between 2008 and 2011 was used. The
analysis was conducted using a multinomial logit model, to estimate pedestrian’
injury outcomes variables, disaggregated by level of severity. The driver's gender,
the pedestrian’s age, the type of pedestrian crossing, the land use characteristics,
and the time of day were identified as influential in pedestrian injury severity. It
was also found that, business areas increased the probability of pedestrian death
and that serious pedestrian injuries were less likely to occur in the presence of
female drivers compared to male drivers.

Keywords: Pedestrian safety; Injury severity; Built environment; Multinomial logit
model; GIS

Full paper:
https://www.dropbox.com/s/5iyskriug55mxqo/TRA2020 Vieira Gomes et al. v2
.pdf?dI=0

905 Risk and characteristics of pedestrian fatalities and serious
injuries: Case Finland

Fanny Malin?*, Anne Silla?, Milos MladenovicP

a VTT Technical Research Centre of Finland Ltd., P.O. Box 1000, FI-02044 VTT, Finland
b Aalto University, Otakaari 4, 02150 Espoo, Finland
* fanny.malin@vtt.fi

Abstract

The aim of the study was to examine the risk (per kilometres walked) of a
pedestrian getting killed or seriously injured, as well as describe and compare the
characteristics of the severities. The study included all motor vehicle-pedestrian
accidents in Finland over the period 2014-2017 and exposure data from the
national travel survey of 2016. The results showed heightened risk specifically for
pedestrians aged over 75 and in rural heartland areas. Furthermore, there are
differences in the vehicle type, area type, accident location, current speed limit and
road and lighting conditions between pedestrian fatalities and serious injuries. The
main implications of the study are that traffic safety work should be tailored to local
conditions and amended and redirected to account for both fatalities and serious
injuries.

Keywords: traffic safety; pedestrian; killed and seriously injured

This paper is a part of the European Transport Research Review Special Issue:
https://www.springeropen.com/collections/TRA2020

979 Analysis of pedestrian involved road accidents in the Vilnius City

Kornelija Ratkevicitté?, Vilma Jasiliniené?, Laura Jateikiené?*, Dovydas Skrodenis?

a Vilnius Gediminas Technical University Road Research Institute, Linkmenu str. 28, Vilnius 08217,
Lithuania
* laura.jateikiene@vgtu.lt
Abstract

Despite the recently growing focus on pedestrian safety, pedestrians are still the
most vulnerable group of road users. Walking is the mode of mobility to be
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encouraged and pedestrian safety assurance is a very important area for improving
road safety, especially on urban roads. A detailed analysis of road accidents is one
of the key tools for selecting the most effective and useful measures for improving
pedestrian traffic conditions. This paper presents the detailed road accident analysis
of 2016-2017 in Vilnius City, develops the accident victim's (pedestrian’s) portrait
and identifies the most dangerous traffic conditions for pedestrians. Pedestrian
involved accidents analysis shows that the most frequent victims of road accidents
are drunken pedestrian men crossing the street on link where is no pedestrian
crossing during a dark time of the day.

Keywords: road accidents; road safety; pedestrians; vulnerable road users; Vilnius
City; statistical analysis

1049 Vehicle requirements for electric cargo bikes in commercial
transport

Amelie Ewert?*, Ozcan Deniz?

a German Aerospace Center (DLR), Institute of Vehicle Concepts, Pfaffenwaldring 38-40, 70569
Stuttgart, Germany
* Amelie.Ewert@dir.de

Abstract

Facing problems such as population growth cities have to cope with lack of space
and increasing emissions from the transport sector. The need for commercial
transport is rising and new sustainable mobility solutions have to be considered.
One example is the deployment of electric cargo bikes. To develop a new vehicle
concept the heterogeneous user characteristics need to be analysed to identify
requirements. By looking at driving profiles and transported goods use cases were
developed and included freight transport i.e. the CEP segment, last mile delivery
and service transport such as municipal, craftsmen or care services. The results
showed that based on the user characteristics all focused segments are suitable for
e-cargo bikes. The characteristics differ in particular in operating times, downtime
and number of trips, which places higher demands on the charging system and
management in the case of service transport due to longer and more frequent travel
times.

Keywords: Electric cargo bike; commercial transport; driving profiles; last mile
delivery; vehicle requirements

1161 Investigation of traffic and safety behaviour of pedestrians
texting or web-surfing

Marilia Ropaka?, Dimitrios Nikolaou?*, George Yannis®

a National Technical University of Athens, Department of Transportation Planning and Engineering,
Iroon Polytechniou 5 str., GR-15773, Athens, Greece
* dnikolaou@mail.ntua.gr

Abstract

The objective of this research is the investigation of traffic and safety behaviour of
pedestrians texting or web-surfing. To achieve this objective, a pedestrian outdoor-
environment experiment was carried out at three signalized pedestrian crossings in
the center of Athens in Greece. Data collected from 142 distracted pedestrians and
412 non-distracted pedestrians were analysed in order to examine the differences
between their behaviour. Statistical analyses were carried out using multiple
lognormal regression and binary logistic regression models. The results indicated
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that distracted pedestrians have lower speeds than non-distracted pedestrians.
Moreover, the probability of a near miss (distance between pedestrian and vehicle
less than two seconds) for non-distracted pedestrians remains very low and almost
equal to zero when pedestrian volume or pedestrian speed increase, while for the
distracted pedestrians it is much higher and presents an increasing trend.

Keywords: pedestrian; distraction; traffic behaviour; safety behaviour; lognormal
regression; binary logistic regression

1.29 Scientific and technical session 29: Tomorrows Europeans
railways

244 Conceptualization of place quality in High-Speed Rail station
areas: A Review

Jinglun Du®*, Oana Druta?, Pieter van Wesemael®

a Department of the Built Environment, Eindhoven University of Technology, P.O.Box 513, 5600MB
Eindhoven, the Netherlands
* j.dul@tue.nl
Abstract

High-speed railway (HSR) station areas are expected to benefit the urban
environment not simply as transportation or economic activity hubs but also as
urban places. However, the relationship between HSR station areas and place
quality has not received systematic attention, despite the evolution of urban
planning paradigms towards a clearer focus on quality of life. In this paper, we
review 44 academic articles written between 1996 and 2019, and analyze concepts
of place quality spanning the disciplines of traffic, urban planning, economic
development, place-making, and mega-project management. We demonstrate that
the conceptualization of place quality in relation to HSR station area development
has remained compartmentalized, and this conceptual ambiguity stems from
insufficient attention to the HSR features and a systematic classification of station
areas should be a necessary method for future discussion. Finally, we put forward
a working definition of place quality and develop a framework for categorizing
specific features.

Keywords: High-speed rail (HSR) station area; Place quality; Conceptualization;
Evaluation

369 Optiyard, optimized real-time yard management. An impact
assessment.

Celestino Sanchez Martin?, Paola Pellegrini®, Mark Robinson¢, Riccardo V.
Licciardello?, Andrew Smith¢, Armando Carrillo Zanuy?*
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Lille, France
¢ Future Mobility, School of Engineering, Newcastle University, Cassie Building, Newcastle-upon-Tyne,
NE1 7RU, United Kingdom
d DICEA Dipartimento di Ingegneria Civile, Edile e Ambientale, Sapienza University of Rome, via
Eudpssiana 18, 00184 Roma, Italy
e Institute for Transport Studies (ITS), University of Leeds, 34-40 University Road, Leeds, LS2 9JT,
United Kingdom
* acarrillo@eurnex.eu
Abstract
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Freight rail terminals play a central role in increasing the capacity and the efficiency
of the rail system and therefore have the potential to contribute to promote modal
shift to rail. A Shift2Rail project OptiYard develops an innovative framework to
optimize, in real-time, the operations in freight rail yards. To this end, OptiYard
models the interactions between the yard and the surrounding network by providing
a software module where real-time yard operations as well as ETA and ETD of trains
are simulated and optimized in real-time. In this paper we present the framework
and the results of the impact assessment based on a CBA. The impact assessment
is based on a specific case study of a rail freight yard.

Keywords: marshalling yards; automation; shunting; rail; freight; CBA

410 How can active suspension reduce cost in rail vehicles?

Rickard Persson?*, Sebastian Stichel®, Rocco Libero Giossi?

a KTH Royal Institute of technology, Rail Vehicles, Stockholm 100 44, Sweden
* patper@kth.se

Abstract

Active suspension systems for increased speed and better comfort have been used
on railway vehicles for decades. However, these solutions could also be used to
reduce vehicle first and maintenance costs. The starting point for this simulation
study within the EU-funded project RUNZ2Rail is a simple but safe 2-axle vehicle
with single axle running gears. The long wheelbase and single step suspension lead
to inferior curving and ride comfort performance compared to conventional bogie
vehicles. Active wheelset steering is used to reduce wheel and rail wear to less than
the wear number of the conventional bogie vehicle. Active dynamic suspension is
introduced to attenuate the rail-initiated vibrations from rail to carbody to provide
vibration comfort in line with the reference vehicle. This vehicle, with its significantly
lower weight, would bring lower energy and track access costs. The business case
becomes obvious, i.e. a low-cost vehicle with low operational costs.

Keywords: Rail vehicle; single axle running gear; active suspension; wheelset
steering; simulations

416 Shift2Rail Adaptable Communication System - A key enabler for
the digitalization of the rail system

Michael Mikulandra@*, Ben Allen®, Jon Arrieta Etxeberriac
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b Network Rail, 2nd Floor, One Eversholt Street, London, NW1 2DN, UK
b CAF Signalling, C/ Juan Fermin Gilisagasti n°4, 2@ planta, 20018 San Sebastian, Spain
* michael.mikulandra@kontron.com
Abstract

The Shift2Rail program has initiated several research projects for driving innovation
and improving competitiveness of the rail system. Activities for the advanced traffic
management and signaling systems fall within the Shift2Rail Innovation Program 2
(IP2), which aim to define, develop and validate solutions that have the potential
to catalyze and game change in terms of automation and digitalization of the
railway. The Adaptable Communication System (ACS) for all railways is one of the
technology demonstrators within IP2 and represents a key enabling technology to
overcome some of the existing challenges when it comes to communication in the
rail environment. This paper summarizes progress of the ACS achieved in the first
IP2 project, X2Rail-1. It outlines the current technology focus areas of the working
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groups and provides an outlook of the upcoming steps in current and forthcoming
IP2 member projects.

Keywords: Shift2Rail; adaptable communication system; X2Rail; FRMCS; 5G; GSM-
R

620 NextEVC: An opportunity to reduce costs and facilitate
migration from class B to ETCS

Romain Bosquet®*, Damien Martinetti®, Matthieu Thibault?

a SNCF Mobilité, 4 allée des Gémeaux, Le Mans, France
b SNCF Réseau, 6 avenue Francois Mitterrand, La Plaine Saint Denis, France
* romain.bosquet@sncf.fr
Abstract

There are now around 30 different signalling systems across the European Union
(EU) managing railway traffic which are not interoperable. The European Train
Control System (ETCS) project, led by the European Commission, aims to provide
a unique signalling system for all countries. To work, tracks and trains must be
equipped with a compatible version. Unfortunately, ETCS is slowly implemented
especially because of the on-board constraints: price, volume required, numerous
interfaces, etc. This is why a new European Virtual Computer (EVC) is being
developed, based on:
e A technological innovation with a virtual euro-antenna (balise map, GNSS
and inertial unit imported from aviation);
e A pragmatic approach with reduction of functions and interfaces;
e An Innovative design (Model based design, early cooperation with suppliers,
etc.).
This approach should reduce costs by a factor of 10 without hampering the
interoperability of ETCS.

Keywords: railway; signalling; ETCS; EVC; GNSS; model based design

631 Contributing to Shift2Rail’s Next Generation of High Capable
and Safe TCMS

Igor Lopez?*, Imanol De Arriba?, Gernot Hansb, Stefan Tesar®
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b Bombardier Transportation, Neustadter Str. 62, 68309, Mannheim, Germany
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* jgor.lopez@caf.net
Abstract

The Train Control and Monitoring System (TCMS) is the train’s on-board brain and
backbone. TCMS provides communication between equipment of different on-board
subsystems and it makes train control decisions based on the knowledge of the
status of all subsystems. The Next Generation TCMS aims at providing new and
safer features to on-board subsystems as a cornerstone for reaching high available
and reliable train operation. This paper presents the ongoing work within Shift2Rail
CONNECTA-2 project which is the continuation of CONNECTA-1 project.
CONNECTA-2 aims at scaling up to TRL4/5 the specifications made in CONNECTA-
1 project regarding the developing the next generation of TCMS, with radical new
architectures and components, and with wireless capabilities. In order to do so, two
laboratory environments, i.e. urban and regional applications, are being deployed
based on a new Simulation Framework concept, which will allow testing new
disruptive technologies with zero on-site testing concept.
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Keywords: TCMS; safety; Drive-by-Data; Functional Open Coupling; Functional
Distribution Framework; Simulation Framework

Full paper:
https://www.researchgate.net/publication/339875143 Contributing to Shift2Rail’
s Next Generation of High Capable and Safe TCMS

669 Safe4RAIL-2: Advanced architectures and components for the
Next-Generation Train Control and Monitoring System
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Abstract

The Train Control and Monitoring System (TCMS) is responsible for the
management of the different on-board train equipments, such as brakes, doors, or
passenger information. The Next Generation TCMS (NG-TCMS) intends to increase
communication reliability, incorporate wireless technologies and simplify the
number of computing devices in the train. This paper describes the architecture and
components that Safe4RAIL-2 project is developing for the NG-TCMS, including
innovations in train communications and subsystem integration, which will be the
basis for the future railway system. Synergies with previous and on-going research
activities are also addressed.

Keywords: NG-TCMS; DbD; TSN; wireless; HVAC; FDF

Full paper: https://safedrail.eu/downloads/publications/Safe4RAIL-2-Advanced-
architectures-and-components-for-next-gen-TCMS. pdf
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Abstract

European Railway companies have to guarantee the safety of their operations as
well as compliance with the European standards. This includes the diagnosis and
maintenance of each wagon during their operations. This process is reactive and
timely based, which impedes an optimal working schedule of the wagons and
hinders the lifecycle management of their components. This publication describes
the vision of a su