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INTRODUCTION
On May 2011, the European Commission adopted the regulation on the
standards to be used for telematics applications for passenger services.
These standards are known in the railway industry as Technical Specifications for Interoperability (TSI) and covers Telematics Applications for
Passenger services (TAP) for the trans-European railway system.
The TSIs were elaborated by the European Railway Agency (ERA) according
to which, the European Union plans to develop a single ticket reservation
system. Based on this new regulation, the ticket reservation system and
travel details will be standardized, allowing an exchange of information
between railway companies and distributors. Also, transport operators will
be required to elaborate information regarding timetable availability in the
public domain. The main goal of TAP/TSI is to define how the actors must
deal with journey related data for passenger traffic by rail and since it is a
regulation it is legally binding. The data exchange requirements cover
timetables, tariffs, information and conditions of carriage before and
during the journey.
Nowadays, the situation for the rail division regarding the framework for
the TAP strategy is vague. EU train travellers still lack train travel information and accessibility to tickets and prices, especially for cross-border
connected rail connections. The customers’ expectations become even
more higher as they require knowledge to the whole distribution chain (as
applies to other transport sectors) and information about timetables,
tickets, complaints and real-time information during the trip. Even though
TAP/TSI already exists there is a very weak implementation of this standard. Taking in mind that the standard expectation on a technological
environment is to share information and access it anywhere and anytime,
the need of TAP/TSI implementation is imperative. The opportunities that
arise with the provision of EU-wide multimodal travel is a major step to
overcome the barriers from the technical requirements in TAP/TSI. In the
rest of the paper, we will introduce the big challenge of implementing
TAP/TSI and how the EuTravel ecosystem provides a solution that fully
covers the requirements of the TAP/TSI implementation.

THE TAP/TSI CHALLENGE: WEAKNESSES,
OPPORTUNITIES AND THREATS
The most important threats and weaknesses are directly connected with
certain aspects of the trip, before during and after. First, the timetable
information updates at the early stage of the trip, are too long not to mention the fact that national tariffs are often available only on national level.
Additionally, it is very disappointing the lack of open data which results in
preventing third party organizations from developing innovative travel
applications. In a similar way, there are not any data available for the users
of booking systems, constituting the rail landscape fragmented. During or
after the trip, there is an obvious lack of harmonized data structures and
data integration processes in case of journey changes. A traveller cannot
find out about real time service disruptions, except for a few cases such as
the UK National Rail which posts real-time news in its website [1]. This
includes planned and unplanned engineering works and delays or cancellations due to the weather.
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Even though they problems of the rail sector are present for decades,
there are a lot of opportunities that arise which can take the rail industry
and the involved stakeholders to a whole new level. There is a huge shift
towards this direction mainly because of the foreseen full implementation
of the TAP/TSI and the ITS Directive 2010/40/EC which requires the provision of the EU-wide multimodal travel information. All the aforementioned
barriers and obstacles can be overcome by the evolution of smart digital

[1] www.nationalrail.co.uk
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devices and the further technical development in the TAP/TSI, as long as
the RU will not try to impose on each user several individual constraints.
The -already- delayed implementation of TAP/TSI will allow and sometimes enforce the building of parallel systems which might be similar but
they will not follow the proposed standards. Taking in mind the fact that
most of the low-cost airlines and bus competitors have established
easy-to-use travel search and booking tools, the TAP/TSI implementation
should be highly encouraged in order to make the rail industry more competitive and more user accessible.
Meeting the needs of disabled passengers is of high importance for the
society. An area of concern which is often highlighted in many research
programs is the general lack of awareness amongst mobility, hearing and
vision-impaired passengers of the services already available to help them
plan and undertake journeys on the rail network. TAP/TSI has already
foreseen a field for the persons with reduced mobility but many other
disabilities that constitute the traveller unable to make a trip, are missing.
The adoption of the TAP/TSI is an opportunity for ensuring a smooth implementation of the rail passenger regulation in this respect, but only provided that it is respecting design for all principles. Otherwise, there is a risk
that the TAP/TSI will increase the existing gap in travel opportunities
between passengers with and passengers without reduced mobility or
disabilities.
Many railway undertakings are engaged in an active and continuous
dialogue with passengers with disabilities and their national and European
federations. For instance, railways generally develop TSI/PRM -compliant
equipment (e.g. ticketing machines, vocalisation of screens announcing
departures in stations, orientation for visually impaired people thanks to
loudspeakers, etc.) in close cooperation with European and national associations representing disabled people. It should also be underlined that
provision of assistance remains an essential feature of the rail services
provided to disabled persons and PRMs, as not all the stations and the
existing rolling stock allow or will allow in the near future for spontaneous
travel. Passengers must be confident about the services they can expect to
receive. This is even more true for PRMs and disabled passengers, in
particular, in the context of journeys abroad.
The TAP/TSI standard sets detailed requirements on RUs for the general
information on the accessibility of rail services and on the conditions of
access to rolling stock. Particularly, it states that the following information
must be published “the methods of requesting assistance for boarding and
disembarking from trains (including PRM notice period, address, e-mail,
operating hours and the telephone number of the office(s) for PRM-assistance) according to Article 24 of the Regulation on Passenger Rights. This
obligation must be fulfilled at least on the official website of the RU, where
it will be therefore human readable (taking into account the web content
accessibility guidelines [2]).
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Many people have asked the most important question regarding the
TAP/TSI standard: “Are all of these standards described sufficient to issue
a single ticket for a journey covering several European countries or several
different transport modes?”. The answer is simple and straightforward
according to UIC. No. The information and reservation systems that are
currently being developed on the basis of these standards will not necessarily supply "integrated or virtual tickets", i.e., a single ticket for a trip
involving more than one transport mode, nor "through tickets", i.e., a
single ticket for a rail trip involving several operators and several countries. The possibility to deliver integrated or through tickets will depend on
a balance between, on the one hand, the obligation to exchange data as
laid down in today’s regulation, and on the other hand, each actor’s own
commercial interest in a market open to competition. It is worth recalling
that information, reservation and ticketing systems are essential features
of rail operators’ commercial strategy and are strictly related to the type

[2] https://www.w3.org/WAI/Resources/
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and frequency of rail services they decide to supply. This is where the
EuTravel project steps up and provides an innovative ecosystem that
supports multimodal travelling across Europe combining and integrating
not only the TAP/TSI standard but also various standard from other modes
as we shall see in the next section.

COMPARISON WITH
OTHER MEANS OF TRANSPORTATION
There have been many studies on behalf of the EC for the use of different
means for transportation, with one of them [5] being the most complete in
terms of statistics, economic, social and environmental figures. Table 1 summarizes the findings of a study conducted by the Florence School of Regulation [4] for all the transportation means. It illustrates the maturity of the
modes for multi carrier information/distribution of their products. As it can
be readily seen, rail informs passengers about connections with other modes
of transport better than road or air sector but for all other cases the availability of public information is rather poor and inadequate.
Aspect

Rail

Road

Air

Availability and quality of
timetable data
Availability of data on
domestic fares
Availability of data on
international fares
Ticket fulfilment international
Availability of information
on connections with
other modes of transport
to the passengers
Availability of information
on delays to the passengers
Table 1: Benchmarking of rail transport with other modes of transport

SOLUTION OVERVIEW: UNIFYING
ONTOLOGIES & STANDARDS
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The main goal of EuTravel project is to provide a European ecosystem
promoting and supporting optimodal travel. The backbone of the EuTravel
ecosystem is a Super Travel API which provides the capability to bridge
between different travel services and systems. To realize the Super Travel
API, EuTravel is developing a common Information Model (CIM) and the
semantic version of it i.e., the EuTravel Unifying Ontology. These artefacts
are providing the foundation for the EuTravel ecosystem solution delivering
a unifying, global view over a multitude of travel APIs and formats and
enable seamless integration of European travel data and services. As the
project deals with multiple travel modes, including air, rail,
ferry, terrestrial, etc., the EuTravel Unifying Ontology development can only

[4] http://fsr.eui.eu/
[5]http://ec.europa.eu/transport/sites/transport/files/facts-fundings/statistics/doc/201
4/pocketbook2014.pdf
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benefit from a clear alignment and re-use of the most relevant travel
standards and models. It is important to note that we are not aiming to redefine existing standards, nor to create a one to-one mapping of these
standards into EuTravel Unifying Ontology, but rather to provide a unifying
view of the various travel modes from an optimodality perspective. Several
travel and transportation related standards that are used in the EuTravel
project are:
•

Air: IATA – NDC

•

Rail: TAP-TSI and Full Service Model

•

Ferry: Ferrygateway and Seatravel

•

Road: Datex II, GDF and ACRISS and

•

Terrestrial: Transmodel, IFOPT, GTFS, SIRI, NeTEx, TPEG, OTI.

All the above-mentioned standards have been taken into account when
developing the EuTravel Unifying Ontology. More precisely each of the
above standards was reviewed and conceptual mappings between the
standards specifications (e.g. XML schemas) and the EuTravel Unifying
Ontology were defined. As the EuTravel Unifying Ontology was developed as
an extension of schema.org for the travel domain, we first identified and
mapped the standards models into classes and properties in schema.org
and then to schema.org travel extension model i.e., the EuTravel Unifying
Ontology. When no classes or properties were available in our ontology, we
extended the ontology considering the minimal ontological commitment
for standards covering the same or related aspects.
Regarding the rail standards, aspects from TAP/TSI were mapped into the
EuTravel Unifying Ontology. These includes concepts such as: Train, Timetable, and Reservation. To engage the interested reader with all the functional specifications that were implemented for this scope, we provide a list
of these parameters along with a short description that highlights the
importance of the TAP/TSI standard.
1. Exchange of timetable data:
Where it describes how the railway undertaking performs the exchange of
timetable data ensuring that timetables comprising the data elements
defined in detail in the TAP/TSI document are available to another railway
undertaking, to third parties and to public bodies. It further ensures that
each railway undertaking will provide accurate and up-to-date timetable
data.
2. Exchange of tariff data:
Where it is ensured that tariff data in the format defined in detail in the
TAP/TSI document will be available for other railway undertakings or for
third parties which are authorised to sell and it applies to all passenger
tariffs of the railway undertaking for domestic, international and foreign
sales.
3. Handling of information on contact details of the railway undertaking:
Where it describes how the railway undertaking shall provide information
about its official website from which customers can obtain accurate information.
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4. Handling of availability/reservation:
Where it describes the way in which the railway undertakings deals with
reservations for the accommodation of passengers. All of the various
types of accommodation (such as seats, couchettes, sleepers, priority
seats, wheelchair spaces, universal sleeping compartments) are designated in the official TAP/TSI document as "places", unless more specific
information is needed.
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5. Handling of security elements for product distribution:
where it specifies the way in which the attributing railway undertaking
generates security elements for the distribution of its products ensuring
that railway undertakings and passengers can, at the appropriate time,
obtain from the attributing railway undertaking the security information
and references needed for the various ticket types.
6. Handling of information provision in the vehicle area
where it describes how the railway undertaking provides train running
information within the vehicle area, either to new or renewed or upgraded rolling stock, if information systems (voice announcements and/or
displays) are renewed or installed.
7. The quality of the data and information related to this TSI:
where all those to whom this TSI is addressed are responsible for
making available up-to-date, coherent, accurate and complete data at
the appropriate time and in the appropriate format to other railway
undertakings, or to infrastructure managers, or to a third party.
8. Management of connection with other modes of transport:
where in order to manage the connection with other modes of transport,
the following standard should be applied for the provision of information
to and exchange of information with other modes of transport.
9. Handling of information concerning conditions of carriage:
where it describes how the railway undertaking handles information
concerning conditions of carriage. Ensuring that they are available on
the official website of the railway undertaking.
10. Handling of information concerning carriage of registered luggage:
where it describes how the railway undertaking ensures the provision
of information for the carriage of registered luggage if the service is
offered by the railway undertaking. In the case where this service is not
offered, the railway undertaking is obliged to inform the customers that
this particular service is not offered.
11. Handling of information concerning carriage and assistance of persons
with reduced mobility (PRM):
where it describes how the railway undertaking, ticket vendor, and/or
station manager must ensure the provision of information on the
carriage and assistance of PRMs and how this information must be
available to the passenger. In addition, the system issues a confirmation number for the assistance reservation which is essential in order
to provide the customer/passenger with the guarantee and confidence
that the assistance will be provided and to establish accountability and
responsibility for the provision of assistance. Those messages contain
all the information needed so as the railway undertaking, ticket vendor
and/or station manager to issue to the PRM a confirmation number (for
each departure and arrival of each journey) to reserve assistance.
12. Handling of information concerning the carriage of bicycles:
where the information for the carriage of bicycles is ensured to be
available to the passenger if this service is offered by the railway undertaking. The provisions of this electronic request/confirmation are
applied if there is an agreement between the requesting and the attributing parties for the provision of such services.
13. Handling of information concerning the carriage of cars:
where the provision of information for the carriage of cars/motorcycles
is offered by the railway undertaking and ensures that this kind of information is available to the passenger.
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14. Handling of information provision in the station area:
where train running information within the station area is provided to
the customer by the station manager. This provision applies only in
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cases where there is a renewal, major upgrade or new installation of
voice announcements and display systems and it is mandatory in
stations at which trains perform international service stops.
15. Train preparation:
where it describes the way in which the railway undertaking informs
the infrastructure manager that the train is ready to access the network
when all the train departure tasks as defined in OPE/TSI have been
carried out or when the train number has changed.
16. Train running information and forecast:
where it describes how the exchange of train running information and
train running forecasts between the infrastructure manager and the
railway undertaking takes place. The train running forecast is used to
provide information about the estimated time at contractually agreed
forecast points.
17. Service disruption information:
where it describes how service disruption information is handled
between the railway undertaking and the infrastructure manager. It is
also a useful parameter for dealing with passengers’ complaints and
for this reason all service disruption data must be kept available for
railway undertakings, ticket vendors and/or authorised public bodies
for at least twelve months after their expiration date.
18. Various reference files and databases:
where various reference files with data concerning coding of locations,
codes for timetable exchange purposes, message-dataset catalogue
and other, must be available and accessible to all service providers
(infrastructure managers, railway undertakings, authorised third
parties and station managers).
19. Electronic transmission of documents:
where It presents the communication network and its security handling
to be used for data exchange, allowing the use any type of network
transmission, such as e-mail, file transfer (ftp, http), etc. The parties
involved in the information exchange can then decide on the type to
choose, thereby ensuring the electronic transmission of documents, for
example, via FTP.
On the other hand, the TSI covers:
1. the functional subsystem "Telematics applications for passenger
services" and
2. the part of the maintenance subsystem relating to the telematics
applications for passenger services (i.e. methods of use, management,
updating and maintenance of databases, software and data communication protocols etc).
It includes the provision of information regarding systems providing
passengers with information before and during the journey, 2. reservation
and payment systems, luggage management, issuing of tickets via ticket
offices or ticket selling machines or telephone or internet, or any other
widely available information technology, and on board trains and management of connections between trains and with other modes of transport.

A LOOK TO THE FUTURE
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TAP/TSI implementation can benefit not only the railway undertakings but
also the rail passengers around Europe. The rail commuters can experience
multimodal ticket information and booking equal or even better than the
other modes and at the same time they can fully benefit from the EU Passenger Rights regulations, the EU Digital Agenda and the growing opportunities
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in and around the rail. The most important thing is the ability for them to
plan their trips and access several tariffs information for all the available
trains and public transport systems through the various booking
platforms, since they can take advantage of the transparent display of the
available options of a trip booking and at the same time, if needed, easy fill
and handle potential complaints regarding the offered services.
All the aforementioned specific benefits derive directly form the objectives
described in the TAP/TSI vision document and they are accompanied by
several outcome indicators. The availability of the volume of open data for
timetable and tariffs is expected to become higher and at the same time
the reduction of the distribution cost should be lower than the established.
Due to many factors that affect the world economy, ticket fraud is a
phenomenon that we meet in several cities in the EU. The electronic ticket
is a potential answer which benefits not only the RUs but also the ticket
carriers and the public interest.
The continuous request for open data regarding train services such as
disruption alerts, deviation from planned time of arrival and delays is probably the most severe issue that the TAP/TSI should address explicitly. Even
though there is an entity described inside the TAP/TSI for disruption alerting purposes, to the best of our knowledge, there are not any Rus that have
actually implement it. According to a recent survey of TravelFocus [3] rail
passengers expect to be provided with easily accessible information, accurate and up to date in a clear and easy to understand manner.

CONCLUSIONS
Even though the railway sector is rapidly developing, EU travellers still
lack of adequate train travel information and accessibility to tickets and
prices especially for cross-border linked foreign domestic connections.
The rail customer expectations such as the whole digital distribution chain
and available information about timetables, ticketing services, complaints
and others, are not entirely met by the rail sector. The TAP/TSI standard
already exists but it is weakly implemented despite the increased political
pressure on improved travel information especially in multimodal
journeys. Additionally, the societal environment provides a huge opportunity for the rail sector to rise through the offering of innovative and accessible services like the ones described in the TAP/TSI manifest. The world
population is ageing and thus requires more comfort and usability of rail.
The need for integrated transport is imperative since many EU citizens
have developed an eco-friendly consciousness.
Technology has started a revolution in the world of mobility, and has
radically modified passengers’ expectations. Modern passengers expect
personalised, user-friendly and accurate information services to plan
their itineraries and make decisions in only a few clicks. New technology
providers have made a dynamic entry to the transport industry but it is
widely known that other transport sectors can absorb the technology
progress much faster than the rail, especially today where more advanced
mobile devices are available and impact heavily the traveller's behaviour.
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TAP/TSI already foresees making some of the rail's data (such as the timetable data) broadly available, including third parties and public bodies.
This will be implemented approximately by the end of 2016. TAP/TSI also
stipulates that other modes should have access to rail data even though
other modes are not subject to similar obligations, neither regarding the
availability of their data for third parties nor regarding their availability for
other transportation modes. Other categories of data, such as fare structures and pricing models, relate to commercially confidential information
and according to CER, it would not be appropriate for operators to share
their entire fare structures, including foreseen (i.e. future) promotional
offers, as this would distort competition. This was recognised by TAP/TSI,
whereby each railway undertaking only makes available its tariffs to
railway undertakings and third parties to which it grants authorisation to
sell, and to authorised public bodies.

[3] http://www.transportfocus.org.uk
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PARTNERS
The EuTravel project consortium, consisting of partners from all over Europe,
brings together a wealth of experience and know-how from transport operators, organisations, consultants, research and technical experts involved in
transport issues and solutions.

EuTravel - Optimodal European Travel
Ecosystem
www.eutravelproject.eu

https://www.linkedin.com/groups/8327020

@EuTravel_H2020
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