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Document Summary Information
Abstract
EuTravel aims to support the EU agenda towards an open and single market for mobility services by
enabling travellers to organise a multimodal trip in accordance with their own criteria including
environmental performance and providing multimodal travel service providers an effective way to
deliver customised services. Optimodal travel implies that itineraries are constructed according to
user preferences including environmental performance.
The project, through task 2.3, demonstrates a way to present to travellers what their options are
when they want to go from location A to location B in a way that does not penalise or ignore some
options in favour of others, allowing them to book and manage all the legs of their trip from within a
single application.
This deliverable describes the work carried out under task T2.3. The objectives of this task have been
successfully met with the design and implementation of a multilingual and multiplatform unique and
innovative consumer interface for the Ecosystem along with the provision of personalised results
based on traveller needs and preferences (multimodal travel planner). The travel planner
presented in this deliverable aims to address several inefficiencies of existing multimodal journey
planners. The case of people with mobility problems is also considered in the design and
implementation. The travel planner utilises the Optimodality platform which is the backbone of the
EuTravel ecosystem and the “Super Travel API” or “API of APIs”, developed in Task 2.2.
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Global Positioning System
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HyperText Markup Language 5
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Man Machine Interface
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1 Executive Summary
The EuTravel Ecosystem is a collaborative ICT environment, allowing travel stakeholder organisations
to publish searchable travel related data and services, enabling the growth of an industry that
provides innovative multimodal travel options to consumers. Work package 2 prepares the
technological foundations for the creation of the Ecosystem (Error! Reference source not found.),
based on the concepts and principles introduced in WP1: Optimodality Framework. Optimodal
travel implies that itineraries are constructed according to user preferences including environmental
performance. In Task 2.3: Unified access- cross-device - multilingual user interface design and
implementation, the consumer (traveller) interface to the Ecosystem is defined and prototyped. The
developed multimodal travel planner aims to improve the user experience of travellers, while it
utilises the Optimodality platform which is the backbone of the EuTravel ecosystem and the “Super
Travel API” or “API of APIs”, developed in Task 2.2. The purpose of the “API of APIs” is to overcome
the main problem that hampers interoperability in the transportation and travel-related industry,
which is the fact that access to the APIs of transport service and travel service providers is hardwired
to the applications of travel agents and other system users. Testing and validation of the front-end
travel planner and the back-end Optimodality platform by will be carried out in WP3: EuTravel Living
labs with the involvement of different user and stakeholder groups.

Figure 1-1: Workplan Rational
This deliverable describes the work carried out in Work Package 2 and more specifically under task
T2.3. The objectives of this task as described in the DoA are as follows:
In this task consumer (traveller) oriented access points and interfaces to the Ecosystem will be
defined and prototyped. The goal is to provide improved user experience through adaptability,
context awareness etc. building on work on personalised mobile interfaces for multimodal travel, as
for example developed in other EU projects such as i-Tour.
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User access will be through a single sign-on (SSO) that can be used to retrieve a unified
representation of all IT resources and to control these resources as needed. The semantic model will
provide the capability to bridge both internal IT as well as external services with existing protocols
and standards, regardless of the underlying APIs.
The objectives of task T2.3 have been successfully met with the design and implementation of a
multilingual and multiplatform, unique and innovative consumer interface for the Ecosystem along
with the provision of personalised results based on traveller needs and preferences. For the
design and implementation of the EuTravel Multimodal Planner, extensive research on existing
multimodal planners in the market was carried out. Specifically, over than 40 portals and travel
planners have been examined so that best practices and interesting features are adopted – the key
ones are presented in detail in this deliverable.
Based on the objectives and work curried out under task T2.3, the document starts with the
Executive Summary in Chapter 1. Chapter 2 describes the trends in traveller’s preferences. Chapter
3 provides an extensive research into existing travel planners in Europe including those that support
multimodal transport. This chapter is used as the input for the definition of the requirements
described in Chapter 4 for the design and implementation of the User Interface. Furthermore,
Chapter 4 provides the design and implementation approach of the consumer interface which is the
main objective of this deliverable. Chapter 5 describes in detail three use cases and how the User
Interface accommodates the needs of each Use Case differently. Chapter 6 depicts the design of
services that will run on the Ecosystem’s ‘Cloud’. Chapter 7 follows describing the challenges in
relation to the design of the User interface and finally Chapter 8 summarises the conclusions.
The following section is extracted from the projects Description of Actions (DoA) and demonstrates
how each sub task of T2.3 is addressed in this deliverable.
Main sub-task activities as described in DoA
ST2.3.1 Design and implement the consumer interface to
the Ecosystem, consisting of a multilingual and
multiplatform (PC, tablet, mobile phone) manmachine interface (MMI).
The MMI will allow a traveller to create a profile
with its travel characteristics and preferences that
can be either deployed in ‘manual mode’ by the
user to calibrate the results returned by search
engines, or to be used as input by software agents
that can automate the task of mashing up travel
services and create a total Optimodal travel
solution
ST2.3.2 Design services that will run on the Ecosystem’s
‘Cloud’, allowing the traveller to access multiple
Ecosystem services using a single sign-on.

Document Reference
Chapter 4, Section 4.2 describes the
design of this interface. Chapter 5,
Sections 5.1-5.13, with the use of
screenshots provides the prototype
evidence of this work.

Chapter 6

Table 1-1: Task 2.3 Description of Work
Further to the work has been done in WP2, the outcome of WP1 for a driven research and
development by stakeholder needs and requirements for achieving the Optimodal travel objectives
has been utilised. Also, current task (T2.3), took into consideration the outcome from T2.1 (EuTravel
Ecosystem Architecture), along with T2.2 (Ecosystem Specification and Prototype Implementation) in
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order to provide cross-device multilingual interface design and implementation. For the
implementation of the Door-to-Door Planning, D1.1 (EuTravel Stakeholder Requirements
Specification) has been taken under consideration.
Moreover, the outcome of the current Deliverable and work of T2.3, is the baseline for the
implementation of task T3.2 (Deployment of initial EuTravel Ecosystem).

2 Trends in travellers’ preferences
Understanding travel trends is a crucial input to designing travel solutions. As with any market that
has been growing strongly for the past few years, the travel market is seeing increasing competition.
The increase in internet sales 1, the advent of online travel agencies and the evolution of consumer
expectations and preferences have fundamentally changed the travel market. Technology adoption
trends keep changing, so older players have to constantly adapt to stay ahead of the game.
The traveller experience plays a major role in the travel industry, whether it concerns proactive
destination information, help in an emergency situation, multichannel access or personalized
services. Everything is designed to provide travellers with a seamless experience at every single
stage of a traveller’s trip. As expected, safety and security are still high on the traveller’s preferences
list, but technology advances, especially in the field of mobile and wearable devices 2, are expected
to have a big impact on the travel industry for the next years. The continuous growing use of mobile
phones has dramatically altered the travel experience, since most of the travellers nowadays not
only make travel plans on their mobile devices but also finalize them through some form of mobile
payment. Mobile users, especially those carrying smartphones, are demanding, and the ultimate key
requirement for them is access to a Wi-Fi connection. Furthermore, according to BEUC Vision Paper
on Sustainable Mobility [22], passenger transport services should be encouraged to provide nondiscriminatory access to integrated ticketing systems.
According to Amadeus 3, leveraging big data technologies and the power of analytics, will deliver
innovative insights for the travel industry, while at the same time, will improve the operational and
commercial performance of the travel industry. Big data collected from airlines and travel managers
is the key to understanding the behaviour, the preferences and the future intensions of a traveller.
Utilizing them will allow brands to better engage and relate with their customers. The more flexibly
brands can offer to help their customers manage their travel, especially using their mobile phone,
optimized websites, apps and integration between mobile, online and offline channels, the more
effective they will be. By using web analytics tools such as Google Analytics, which is the most widely
used web analytics tool, travel agents can gather, monitor, organize and analyse critical data about
their website and their marketing channels that assist them to gain important insights into their
customers' onsite behaviour, preferences, and purchase patterns.

Digital travel sales worldwide from 2014 to 2019 (in billion U.S. dollars),
http://www.statista.com/statistics/499694/forecast-of-online-travel-sales-worldwide/
2
Citeo, Travel Flash Report 2015 - Booking on mobile goes mainstream
3
http://www.amadeus.com/web/amadeus/en_1A-corporate/Amadeus-Home/Travel-trends/1319623408488Page-AMAD_WhyAmadeusPpal
1
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Last, the Transport Research Laboratory study on the ITS Directive following an EU consultation 4, 5
capture the perspective of a traveller on using multimodal travel information services and identify
the benefits they find most important:
•
•
•
•
•
•
•
•

Increased behavior change to less polluting modes,
More personal time for the traveller (on the journey),
A better-informed journey with seamless travel,
Identification of quicker or more cost effective journey options,
A more quickly organized journey,
Reduction in traffic congestion,
Liquidity - Disposal of personal capital assets (i.e. car ownership),
A more accessible transport network.

3 Research on Multimodal Planners
Extensive research has been performed in a number of portals and Travel Planners, which have been
analysed in order to gather the specifications and functionality before the design of the EuTravel
consumer interface was initiated.
The following sections illustrate the portals that support Multimodal travel services.

3.1 Google Maps
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

No

Yes

Yes

No

Yes

Yes

Yes

URL
Google
Maps

https://www.google.com/maps
Booking

Ticketing

Payment

Alert
about
Disruption

No

No

No

Yes

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

Yes

Yes

Yes

Table 3-1: Travel Portal: Google Maps

http://ec.europa.eu/transport/themes/its/consultations/2015-its-mmtips_en.htm
Transport Research Laboratory, Creating the future of transport, Priority Action A: The Provision of EU-wide
Multimodal Travel Information Services, 2.2 Report on Stakeholder Consultation, European Commission 2016

4
5
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Google Maps [1] is a Web-based service developed by Google. It provides detailed information about
geographical regions, sites around the world, satellite imagery, street maps, 360° panoramic views of
streets (Street View), real-time traffic conditions (Google Traffic), and route planning for travelling by
foot, car, bicycle (in beta), or public transportation. In addition to conventional road maps, Google
Maps offers aerial and satellite views of many places. In some cities, Google Maps offers street views
comprising photographs taken from vehicles.
Google Maps offers several services [3] as a part of the larger Web application as follows:
•
•

•

•

A route planner offers directions for drivers, bikers, walkers, and users of public
transportation who want to take a trip from one specific location to another.
The Google Maps application program interface (API) makes it possible for Web site
administrators to embed Google Maps into a proprietary site such as a real estate guide or a
community service page.
Google Maps for Mobile offers a location service for motorists that utilises the Global
Positioning System (GPS) location of the mobile device (if available) along with data from
wireless and cellular networks.
Google Street View enables users to view and navigate through horizontal and vertical
panoramic street level images of various cities around the world.

As table 3-1 illustrates, Google Maps offers a variant of means of transport such as flights, cars,
trains, pedestrian, cycling and subways. The main features that are supported include alerting about
disruptions such as construction zones, road works and traffic incidents. Also, the users can reroute
their itinerary by dragging the route at the desired location and they can create personalised maps
based on selected itineraries. Last, the google maps can be viewed by any platform (PCs, tablets and
smartphones) in a range of different languages. On the other hand, Google Maps has an important
limitation regarding booking. No actual booking functionality is provided for the users to book the
itineraries displayed on the map. As a consequence, ticketing and payment functionalities are not
supported, thus google maps functions mostly as a search engine when planning a trip. For long
distance segments e.g. air legs, a list of available flights is presented to the user, ranked by departure
time and including the carrier, but without a link to a service (i.e. carrier’s website) for booking the
flight and buying a ticket.

3.2 RouteRANK
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name
RouteRANK

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

No

Yes

Yes

No

No

No

No

URL
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http://www.routerank.com/
Booking

Ticketing

Payment

Alert
about
Disruption

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

Yes

Yes

Yes

No

No

No

Yes

Table 3-2: Travel Portal: RouteRANK
RouteRANK [4] is an online portal that provides to the travellers the ability to plan their journey.
Unlike other solutions that consider only one means of transport at a time, RouteRANK addresses
the entire travel route by integrating rail, road and air connections. In a single search, it finds and
ranks the best possible travel routes, allowing users to display them based on their preferences such
as price, travel time and CO2 emissions.
RouteRANK provides three easy steps for a basic search: search, choose and book. At the search step
the traveller is typing the departure location in the search box. As the traveller types, the names of
the available locations are displayed in the auto-complete box. Exact location matches are shown
and ordered by city size. The same applies for the arrival location. Additionally, the traveller can
specify the date and time that they want to travel in the Date and Time fields. Using the Roundtrip
checkbox, the traveller can select whether they want a one-way or return trip search. For a return
trip search, the box is checked and the date and time are specified for inbound part of the trip.
The last step is journey booking. The results table provides links for finding more information and
booking, directly on a provider's website, or offsetting the CO2 emissions of the trip. Especially, for
booking flights, the traveller is provided with all different options of operators / air carriers available.
This way, the traveller can choose to book the flight with the favourite carrier.
The major benefits and features are listed below:
• Time, cost, and CO2 emissions savings: RouteRANK provides the information needed to
optimize the trip according to what is important to the traveller.
• Greener travel: RouteRANK allows to the traveller to explicitly consider the environmental
footprint of the trip.
• Fair comparison: RouteRANK gives to the traveller the flexibility to take into account special
considerations each time they plan a trip.
• Multiple transport means: RouteRANK supports car, train and flight options for the trip and
their combinations.
• Multiple airports: RouteRANK considers options through multiple departure and arrival
airports.
• Entire travel route: RouteRANK gives to the traveller airport transfer options for travelling
between airports and towns/cities.
• Several comparison criteria: RouteRANK allows to the traveller to rank trip options
according to trip duration, price or CO2 emissions.
As table 3-2 describes, this portal provides to the traveller the ability to unify flights, cars and trains
in a single itinerary in order to plan their journey. Although, it provides booking, ticketing and
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payment services, the portal needs to connect to third party online booking engines in order to
perform them. For example, the portal redirects the travellers to the “EasyJet” portal in order to
carry out the flight bookings. Additionally, the user interface is provided in multiple languages such
as English, Italian, French, etc. On the contrary, it does not support replanning-rerouting neither
alerts about disruptions during travelling. Moreover, this portal is limited only for desktop browsers.
It is not supported by multi-devices [25] like tablets and smartphones. Last, it is not so clear to the
user how to select a solution from the list of the available solutions. Technology-wise, even if most
travel portals use HTML5, the RouteRANK portal uses HTML.

3.3 Rome2Rio
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

Yes

Yes

Yes

Yes

No

No

No

URL
http://www.rome2rio.com/

Rome2Rio
Booking

Ticketing

Payment

Yes

Yes

Yes

Alert
Replanning
about
- Rerouting
Disruption
No

No

Cross
Device

Multilingual
Interface

No

Yes

Table 3-3: Travel Portal: Rome2Rio
Rome2rio is a multimodal transport search engine [5]. It supports long-distance (inter-city) trip
planning as well as local (intra-city) journey planning. It offers a multi-modal, multilinguistic, door-todoor travel search engine that returns itineraries for air, train, coach, ferry, mass transit and driving
options to and from any location. Users can input any address, town or landmark as the origin and
destination and Rome2rio searches a database of flight, train, ferry, bus and driving routes to
present available route and price options to that destination.
Travellers can enter their starting point and destination in rome2rio’s map-based UI, and rome2rio
searches through flights, ferries, trains, busses and driving routes to show you your transportation
options for every leg of your trip. Searches on rome2rio provide a massive graph of all the different
routes where the users can hover their mouse over the options and see specific airline flights before
they even enter a date. Once they put in a date, rome2rio crawls Global Distribution Systems to find
prices for 670 airlines around the world and as well as train, ferry, buss options for Europe, China
and India currently.
Additionally, rome2rio provides to the traveller the choice for booking an accommodation. Based on
the arrival location and date the platform recommends the available accommodations. Extra filtering
on the availability can been applied based on the price, ratings scores, reviews, type (Apartment,
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Hotel, Motel etc.) and facilities like Wi-Fi, Parking, Airport shuttle, Pets allowed, Restaurant, Nonsmoking rooms etc. Also, this portal offers the ability for the traveller to rental cars by using a thirdparty website such as Expedia.
Rome2rio seems to be complicated for the end user, since there is too much information and the
navigation within the site is not smooth. There are several pop-ups in order to plan a trip and this is
confusing for the user. Also during planning a trip, and especially on the transport selection, there
are several adverts by Google and other information not directly related to the current step like “Car
Hire” or “Accommodation” which may confuse the user even more.
Finally, “Things to do” section displays a variety of attractions and things to do in a specific area. This
might include memorials, museums, churches, parks and education.
As table 3-3 describes, the Rome2rio portal gives to the traveller the ability to combine flights, cars
trains, busses and boats. Booking, ticketing and payment services are provided as well as the
connection to online booking engines. It redirects travellers to related online booking systems to
carry out their respective bookings, such as “Norwegian Airline” website for flights, “orlyval” website
for trains, etc. Additionally, the user interface is provided in multiple languages such as English,
French, Spanish, Chinese, Portuguese etc. On the other hand, Rome2rio does not support
replanning-rerouting neither alerts about disruptions during travelling. Moreover, this portal is
limited only for desktop resolution and it cannot be viewed from tablets or smartphones.

3.4 Vivanoda
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

Yes

No

Yes

Yes

No

No

No

URL
http://www.vivanoda.com/

Vivanoda
Booking

Ticketing

Payment

Alert
about
Disruption

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

Yes

Yes

Yes

No

No

Yes

No

Table 3-4: Travel Portal: Vivanoda
Vivanoda [6] is an independent portal that allows travellers to compare and combine in one search
several modes of transportation between two cities. The traveller fills in the departure city and
destination and the search result will show a list of itineraries combining the plane, train, bus and
ferry. These routes are classified according to a performance-based index, for example, the number
of changes, the distance of an airport from the centre of the city it serves etc.
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By entering travel dates, the portal will query real-time rates and availabilities on travel partner
sites, allowing the traveller to compare offers and make a reservation. The returned results may be
filtered by related means of transport, cities and multiple operators like airlines, railway companies,
coach companies and drive mode.
The Vivanoda travel portal offers a variant of means of transport such as flight, train, boat and bus
(table 3-4). Although, it provides booking, ticketing and payment services, the portal needs to
connect to third party online booking engines in order to perform them. For example, the portal
redirects the travellers to “British Airways” in order to carry out the flight bookings and to “Corsica
Ferries” for sea travel. Additionally, the user interface is provided in multiple resolutions which
includes desktop, tablets and smartphones. On the contrary, it does not support replanningrerouting neither alerts about disruptions during the travelling period. Also, this portal is limited only
to two languages (English and French).
The map during planning is not always visible to the user; the user needs to go to “details” in order
to see the route on the map and this is not user friendly. Also, it is not clear to the user how is it
possible to select a solution from the list of the available solutions. Moreover, there are a lot of steps
and pop-ups in order the user to do that. Also, is not clear where the user can change the language.

3.5 Waymate
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

No

Yes

Yes

Yes

No

No

No

URL
https://www.waymate.de/

Waymate
Booking

Ticketing

Payment

Alert
about
Disruption

Yes

Yes

Yes

No

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

No

Yes

No

Table 3-5: Travel Portal: Waymate
Waymate [7] is a travel portal that finds and compares multimodal itineraries. The user seamlessly
searches and compares the time, duration and price of various transport options in an easy-to-read
timeline - combining trains, flights, busses, ride shares and travelling with a car. The traveller can
limit and sort the connections found according to his/her preferences at any time: using sliding
controls, the time frame of the train connections and price range of the tickets can be limited
By filling in the departure and arrival locations and dates, the search engine will find and compare
the journey duration, price and time at a glance. Additionally, the traveller may choose the train and
flight class and the number of passengers. Furthermore, the traveller is able to sort the returned
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results based on successful factor, cheapest, faster itineraries and departure and arrival time. Also,
the traveller can filter the itineraries by the available means of transport like train, flight, bus, car
and price. Moreover, travellers could re-define their destination location by changing the related
fields at the top of the page.
As table 3-5 describes, Waymate supports flights, cars, trains and busses in order for the travellers to
travel in their desired locations. It also provides booking, ticketing and payment services by
connecting to third party online booking engines. For example, the portal redirects the travellers to
the “bravofly” website in order to carry out the flight bookings. Also, the user interface is provided in
multiple resolutions offering a friendlier user experience to the traveller. On the contrary, it does not
support replanning-rerouting neither alerts about disruptions during the travelling period.
Moreover, this portal is limited only to two languages (English and German). Also there is a
limitation on the selection of the origin and destination areas that the user can select. For example,
“Nicosia” is not available. Additionally, the search functionality (for example from London to Berlin)
takes too much time (more than 15 seconds) in order to be completed and display the data to the
user. Last, it is not clear for the user how is it possible to select a solution from the list of the
available solutions in order to proceed to a booking.

3.6 Wanderio
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

Yes

No

Yes

Yes

No

No

Yes

URL
https://www.wanderio.com

Wanderio
Booking

Ticketing

Payment

Alert
about
Disruption

Yes

Yes

Yes

No

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

No

No

No

Table 3-6: Travel Portal: Wanderio
Wanderio [8] is a web application that completes traveller online travel experience, taking care of
traveller from doorstep to final destination. It compares flights, trains, ferries and ground
transportation, sorting alternatives by price, travel time, and CO2 emissions to let the travellers
choose and book the solution that suits best to their needs.
The whole process starts from the search step. The traveller types in the departure and destination
in text boxes, the desired locations with the respective dates and the number of persons as well. The
returned results are displayed based on the departure and arrival time, duration, agency and price.
Also the traveller is able to filter the results based on specific airports and places. After the traveller
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selects the preferred itinerary he/she proceeds to the checkout step. At this stage the traveller can
complete the booking and confirm the payment.
As table 3-6 describes, this portal provides to the traveller the opportunity to combine flights,
busses, trains and subways. Wanderio supports booking, ticketing and payment within the portal.
On the contrary, it does not support replanning-rerouting neither alerts about disruptions during
travelling.
Moreover, this portal is limited only to desktop browsers. It is not supported by multi-devices like
tablets and smartphones and information is displayed only in two languages, English and Italian.
Additionally, the search functionality (for example from London to Berlin) takes too much time
(more than 45 seconds) in order to be completed and display the data to the user. Technology-wise,
even if most travel portals use HTML5, Wanderio uses HTML, which is an older technology.

3.7 TripHobbo
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

Yes

Yes

No

Yes

No

No

No

URL
https://www.triphobo.com/

TripHobbo
Booking

Ticketing

Payment

Alert
about
Disruption

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

No

No

No

No

Yes

No

No

Table 3-7: Travel Portal: TripHobbo
TripHobbo [9] is a trip planner that offers to the travellers an entire trip planning solution. Travellers
can organise their trip by scheduling specific events at a specific time, for example, at 10 o’clock to
visit a museum, at 12 o’clock to have lunch etc. All travel information is gathered on a single
platform where the traveller can pick destinations, explore maps, and add attractions, book hotels
and activities to generate the perfect itinerary. Generally, travellers can create their own detailed
travel plan.
Travellers select the destination they want to add to their itinerary maker from a variety of 14000
cities. TripHobbo offers the capability to add multiple cities to an existing travel plan and travellers
have the option of choosing whether their travelling dates are fixed, in which case they need to
provide the starting and ending dates, or not. Additionally, TripHobbo can provide the traveller with
a suggested plan, along with the option of creating a customized trip plan. It allows for selection of
various attractions to be added in the traveller’s itinerary, with the possibility of adding custom
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locations to the travelling plan. It also provides information regarding the chosen
locations/attractions, such as closing time, transportation means, etc., including restaurants and
hotels. Finally, the chosen plan can be visually presented to the traveller on a map, along with other
value added services, such as sharing a particular trip on social media.
The TripHobbo portal offers multiple mode of transport such as flights, ferries, cars and busses.
Although it gives the ability to the traveller to create their own plan in an easy, user friendly manner,
it does not support any booking functionality except from the fact that the traveller can book room
to a hotel via external APIs by hotel availability providers. Furthermore, it does not offer any kind of
ticketing or payment for the means of transport that have been selected by traveller. Also, alert
about disruption and multilingual interface haven’t been implemented for this portal. Finally, this
portal is limited only for desktop browsers. It is not supported by multi-devices like tablets and
smartphones.
TripHobbo portal has a navigation that is not common used and this confuses the user. There is
more than one step in order for users to select the arrival and destination for their trip. First, user
needs to add a location but this is not clear if this has to be the destination or the arrival location. As
a second step, user needs to add arrival and returning location which is a redundancy for a returning
trip plan.

3.8 Expedia
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

Yes

Yes

No

No

No

No

No

URL
https://www.expedia.com/

Expedia
Booking

Ticketing

Payment

Alert
about
Disruption

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

Yes

Yes

Yes

No

No

Yes

Yes

Table 3-8: Travel Portal: Expedia
Expedia [10] is a travel company which provides services for users to book and pay for their travel.
Through their portal, it is possible to reserve seats for flights, cruises and cars independently by
specifying the desired means of transportation, the departure/arrival location and the departure
date. Expedia does not support multi-modal features, i.e. it does not allow travellers to plan a single
journey which combines multiple transportation means, but it does allow the booking of multiple
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flights. Another feature that is provided by Expedia is the “Things to Do” section where travellers
may search for activities or places to visit during their trip simply by providing their destination and
range of stay. For example, through this feature, a traveller may book a seat in the Hop-On Hop-Off
Bus Tour and visit the various attractions of London.
The Expedia portal provides to the traveller the opportunity to choose among flights, ferries and
cars. It provides booking, ticketing and payment procedures within the portal. Information is
displayed only in English, Spanish and Chinese. Additionally, the user interface is provided in multiple
resolutions satisfying the traveller need to monitor their trip from tablets or smartphones. On the
contrary, it does not support replanning-rerouting neither alerts about disruptions during their
travel.

3.9 FromAtoB
The following table summarizes the means of transport and functionalities that are supported by
this travel portal.
Travel
Portal
Name

Supported modes of Transport
Flight

Ferry

Car

Train

Bus

Pedestrian

Cycling

Subway

Yes

No

Yes

Yes

Yes

No

No

No

URL
http://www.fromatob.com/

FromAtoB
Booking

Ticketing

Payment

Alert
about
Disruption

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

No

No

No

No

No

Yes

No

Table 3-9: Travel Portal: FromAtoB
FromAtoB [24] is a travel company which provides services for users to search and select their travel.
Through it, it is possible to search seats for flights, bus and trains independently by specifying the
desired means of transportation, the departure/arrival location and the departure date. FromAtoB
does not support multi-modal features, i.e. it does not allow travellers to plan a single journey which
combines multiple transportation means, but it does allow the booking of multiple flights.
Although the user can search and select travels, FromAtoB does not provide booking and payment
procedures within the portal, since it redirects to other websites in order to book and pay. Also the
portal is not multilingual, information is displayed only in English. Additionally, the user interface is
provided in multiple resolutions satisfying the traveller need to monitor their trip from tablets or
smartphones. On the contrary, it does not support replanning-rerouting neither alerts about
disruptions during their travel. Additionally, the search functionality (for example from London to
Berlin) takes too much time (more than 15 seconds) in order to be completed and display the data to
the user.
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3.10 Comparison of the EuTravel travel planner with Multimodal Planners
The following table combines information about all the travel portals that have been researched and
presented in the previous sections and compares them with the EuTravel planner in a range of
capabilities.
Travel
Portal
Name

EuTravel
Planner
Google
Maps
RouteRank
Rome2Rio
Vivanoda
Waymate
Wanderio
TripHobbo
Expedia
FromAtoB

Payment

Alert
about
Disruption

Replanning
- Rerouting

Cross
Device

Multilingual
Interface

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
No
Yes
No

Yes
Yes
Yes
Yes
Yes
No
Yes
No

Yes
Yes
Yes
Yes
Yes
No
Yes
No

No
No
No
No
No
No
No
No

No
No
No
No
No
Yes
No
No

No
No
Yes
Yes
No
No
Yes
Yes

Yes
Yes
No
No
No
No
Yes
No

MultiMode

Booking

Ticketing

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Table 3-10: EuTravel Planner vs Other Multimodal Planners
To begin with, the travel portals identified do not fulfill all the EuTravel capabilities that have been
defined in the DoA and D1.1: “EuTravel Stakeholder Requirements Specification” document. As
Table 3-10 illustrates, the EuTravel planner outperforms all the other portals in all aspects such as
Booking, Ticketing, Payment, Alerts about disruptions, cross device capability and multilingual
interface. The lack of the alerts and replanning-rerouting functionality from almost all other portals
gives to the EuTravel portal an enormous advantage over the others. As other portals provide
booking, ticketing and payment mechanism through externals APIs, EuTravel has a customized, builtin mechanism giving to the portal user the ability to have multi-mode bookings through one single
interaction. Overall, EuTravel offers new sub-services that improve the journey planning and booking
experience. Another advantage of the EuTravel portal is that it supports both multilingualism and
cross device capabilities, and along with the easy and smooth user experience gives to the users a
complete solution for their trip planning.
Last, even if EuTravel focuses on the integration of transportation modes, providing access to
accommodation information through the travel planner could well be supported technically in the
future – both from the front-end and the back-end EuTravel components.
Annex 1 includes a table with a number of portals that have been studied but do not support
Multimodal travel services.
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4 Design and Implementation of the Travel Planner User Interface
This chapter presents the user Interface (UI) of the EuTravel Front-end Optimodal Travel Planner
Web Application. The design took into account a) the research discussed in chapter 3, b) the
EuTravel project vision for an open European market for mobility services as it’s described in DOA
and c) deliverables D1.1: EuTravel Stakeholder Requirements Specification and D2.1: Technology
Ecosystem Architecture. This chapter provides a detailed description of the implementation,
including screenshots of the actual Web Travel Planner. An early report had been prepared including all the initial designs of the Application- and had been circulated to all Partners of the
project. Feedback has been received and taken into consideration before the development and
presentation of the current version of the travel planner. Refinements to the design and
implementation may occur during or after the EuTravel Living Labs testing.
Based on the D1.1: “EuTravel Stakeholder Requirements Specification” document, the potential
EuTravel ecosystem travel users are classified in categories including travellers, who are the key
stakeholders in the use cases described later in this chapter.

4.1 Architecture
This sub section describes the Architecture that will be used for the design and implementation of
the Web based Travel Planner as described in D2.1. Core to the architecture of the EuTravel
ecosystem is the “Super API” (or “API of APIs”) that interfaces with the front-end applications. The
Common Information Model (CIM) refers to the basic domain model that constitutes the common
format used for the consolidation of all available data structures. It defines the modelling structure
in which all heterogeneous data from different data sources is transformed to.
The overall system architecture is shown in figure 4-1. It is divided into three core sections:
•
•
•

Data sources
Back-end system (implementation of the Optimodality Framework)
Front-end Applications, including the end user Travel Planner Application.

The semantic model and how is used within the “Optimodality Framework” is described in detail in
D1.4 – EU Optimodality Framework. The Optimodality Framework integrates processes, data, and
systems in a manner that eliminates interoperability barriers. The proof of concept of the framework
is realised through the implementation of the Optimodality platform, which is the backbone of the
EuTravel ecosystem. As mentioned above, key part of the platform (the output) is the “Super Travel
API” or “API of APIs”. The purpose of the “API of APIs” is to overcome the main problem that
hampers interoperability in the transportation and travel-related industry, which is the fact that
access to the APIs of transport service and travel service providers is hardwired to the applications of
travel agents and other system users. To realize the “API of APIs”, EuTravel developed the 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. Moreover, applications and services layers are decoupled from data
management layers.
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The Front-end applications mainly consist of modules used by online travel service providers, or web
applications which use the core infrastructure/architecture to provide optimodal itinerary plans.
These itinerary plans are built based on specific user input and on the output provided by the
Application Services, which gather the required information through the API of APIs and process it
adequately, leading to the display of the “optimal” every time results. Indicative application modules
that could be built on this infrastructure include Itinerary Managers, Online Booking Systems,
Multimodal Ticketing Systems, Easy Payment Services, Multimodal Ticket Monitoring and Alerting
Systems, transportation related CRMs, and Inventory Management Systems.

Figure 4-1: EuTravel Ecosystem Architecture
More specifically the EuTravel architecture is a multi-layer framework providing data access to
various operators’ databases, with a number of web services; it operates like a middleware between
the user interface and the data sources. Technologies adopted within the platform include:
•
•
•
•
•

Browsers: Chrome, Internet Explorer, Firefox and Safari.
Web Servers: Windows Server 2012.
Web Services: WCF [17], ASMX [20].
Web Application: Developed under .Net framework 4 [15].
Front-end Design Implementation: HTML5 [13], CSS3 [14] and Bootstrap [12] styling format
for cross device.
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•
•

Database: SQL Server 2014 [19].
Standard communications formats: XML [16], JSON [18] and SQL.

Similarly, to the objectives of EuTravel, a previous EU project, “i-Tour”, has been recently completed
[11]. The i-Tour project developed an urban traveller information system that provides information
regarding the user’s routes for multimodal trips. i-Tour aimed to manage a wide range of real-time
information coming from several public transport providers. The main objective of the i-Tour
project is to monitor the activities of users and alerts them when conflicts or opportunity arise, such
as changing a route. Also the system provides recommendations on an existing route based on a
comprehensive representation of user’s preferences. Furthermore, it incorporates a learning model
which makes it possible to incrementally learn user’s preferences each time it receives feedback on
the travel choice a potential user makes. This way the portal will help users to plan their trip
according to their preferences and needs. This is very helpful especially for users with special needs.
As a consequence, the system provides improved user experience through adaptability and context
awareness. Additional, the system provides not only a multimodal travel-information and planning,
but also a multimodal ticketing service. This would serve the purpose of promoting and furthering a
considerably larger utilization of multimodal travel by travel users in Europe.
The scope of EuTravel is extended beyond the urban context, serving also long distance journey
planning, and utilising both cached and real time data, with respect to synchronisation between
modes, passenger experience, passenger rights and environmental performance. After studying the
outputs of the i-tour project, a similar approach was adopted in EuTravel with regards to user access
to the available services (through the user interface). EuTravel like i-tour, uses two primary user
types: a) registered users and b) guests. Both projects manage the degree of access offered to users
based on authentication. Non-registered travel users (guests) have limited capabilities. On the other
hand, in both projects, user’s preferences are connected to the perception and needs of the
traveller. For registered users, their historic interaction with the system and storage of their
preferences facilitate both the personalisation of results for each query and their future interactions.
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4.1.1 Application Components
The front-end architecture (figure 4-2) contains a set of modules that will be designed to align to
specific user’s needs and transport service providers’ offerings (or offers). The major objective is to
create an interactive, responsive, multilingual and multiplatform man-machine interface. This will be
realised using the latest technologies of the .Net Framework and other third party controls and be
accessible by a number of devices. The front-end will communicates with the API of APIs, sending
and receiving all the required data. There is the need for a database in order to store all users’
information (client profile). This database might be kept locally on website’s hosting server or on a
cloud storage service of the cloud provider. Due to security issues that might occur, the best
practices for managing users’ sensitive data and security standards like periodic security audits,
access control policies and data encryption will be followed to prevent any leakage of sensitive data.

Figure 4-2: Front-end Architecture
The entire front-end functionality has been divided into twelve (12) discrete stages (functional
components):
1. Registration/Log In is the section where the user can create an account for the EuTravel
portal in order to be able to create their own custom profiles. The user will be able to access
their account by using the information that is requested on the Registration form.
Furthermore, social media login will be available as well, known as social sign-in, using
existing login information from a social networking service such as Facebook, Twitter or
Google+ to sign-in in lieu of creating a new login account specifically for the EuTravel
website. This will simplify logging in for end users and will provide more reliable
demographic information. Based on research performed on conversionxl.com portal [21],
social media login brings several advantages over signing in with a site-specific username
and password.
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a. Users sign in with an account they already have. It’s more simple, easy and fast. That
means more user-friendly and imply more sign-ups.
b. Security is improved by shifting the burden of data protection to huge-scale
operators like Facebook and Google.
c. It’s less likely that users will forget the more-commonly-used credentials registered
at their favourite social networking sites.
d. It minimises the possibility of users leaving the website if they forget their login
credentials.
e. No username/passwords are transmitted during the third-party authentication
process.
2. User Profile is the section where the user can fill in all their personal information in order to
be used anywhere that there is a need for personal user’s data, i.e. in booking, printing
ticketing etc. In addition, the users are able to update their account information by replacing
their old email and by changing their password. Finally, in the preference section, the user
can change the preferences fields in order to get personalised solutions from the travel
planner.
3. Journey Planning is the section where the user will create their own plan by adding multiple
destinations. These destinations may range from a small village to a country. The concept
here is to give the user the ease to organise a door to door trip by adding whatever location
they desire. By the term location, we refer to postal addresses, suburbs, airports, cities and
countries. It is important to mention that door-to-door segments, unlike long distance legs
are not bookable nor payable in the trip planning process. Nevertheless, they may influence
the travellers’ decisions.
4. Solutions listing is the section where the user can see the solutions returned by the API of
APIs. The solutions here will be based on the user choices and profile for each leg of their
trip. The users will have the option to choose a transport solution for each leg of the journey
they desire and at the end all these sub-solutions will be combined in one travel plan in
order to create a single booking which is the result of several reservations in different
booking engines and a single ticket. Furthermore, the user will have the ability to make
additional filtering to the results of each leg. These extra filters might be by price, the means
of transport or by airline etc. For the moment, the listings will not include any kind of
accommodation or sightseeing options.
5. Real-Time Trip Management - Alerts is the section where the user will receive live updates
for their trip. The user will be notified about disruptions affecting their departure and arrival
time for each leg. The user should be able to make an informed decision on whether to
continue their journey or to postpone to another date or choose a refund if it is available.
This information will come from the API of APIs.
6. Booking is the section where the user will book the transport solutions for each leg of their
trip. The UI will send to the API of APIs all the appropriate information in order to complete
the booking. The UI will wait for the response from the API of APIs in order to inform the
user of the booking status.
7. Ticketing is the section where the user will review a detailed summary of their booked
solutions for the trip, including dates, prices, taxes etc. More specifically, every time that the
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user makes a booking for a leg, automatically will be added at the shopping basket in order
for the user to see all the selections that have been made. The ultimate goal is to create a
single ticket for all means of transport that the user will use without the need to make a
number of separate of payments.
8. Search History is the section where the user can find all the previous trips that have been
made. Searching previous trips will give the opportunity to the user to make better decisions
for future reservations and to have a record of previous trips.
9. Wish list is the area where the user can add some solutions in order to be watched for a
period of time without the need to book them. There is a trade-off of how much time will
these solutions been kept at the wish list due to the potential request from other users. The
concept of the wish list can be expanded in the future to include accommodation,
sightseeing and insurance requirements.
10. Web Analytics Services is the area where the administrators of the website will have access.
This section is most suitable for the case when the EuTravel consumer interface goes online.
With web analytics the service administrator will gain insights about how much traffic is
coming to the portal, how that traffic is getting there, and what is the navigation and
behaviour of the users on the portal.
11. Payment is the section where the users will proceed in order to pay for the booking that
they had already done. It will process via a secured third party web service for a wellestablished vendor who follows the European security and online payment standards, using
data collected through a checkout or administration form.
12. Re-planning - Rerouting is the area where the users will be able to re-plan their whole or
parts of their journey planning. Given travel requirements, constraints, and personal
preferences, real time rerouting will be suggested through a standardized interface.

4.1.2 Interfacing with the Super API
The main purpose of API of APIs is to bridge the gap between the interoperability in the
transportation and travel-related industry. The development of the proposed API of APIs will allow
unifying all heterogeneous APIs under a common collaboration ground. It contains all the methods
that operate under the Optimodality Framework. Thus, the API of APIs can be conveniently used by
front-end application templates to communicate indirectly with all necessary heterogeneous APIs in
a unified, homogeneous manner. In addition, the clients of the API of APIs do not require semantic
processing capabilities, as the information is returned in a common format (e.g. XML) suitable for
lightweight clients, such as mobile and tablets devices.
The below Unified Modelling Language (UML) sequence diagram shows the workflow and how the
user interface (UI) interacts with the Super API in order to send and retrieve the necessary
information. The basic processes are the following:
• “get_LegsDetails”: Returns the number of solutions for each leg from location A to location
B.
• “get_SolutionsForSpecificLeg”: Returns solutions information for a specific leg.
• “get_DetailsForSpecificLegSolution”: Returns further information for a specific solution in a
particular leg.
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•

“get_BookingConfirmation”: Returns booking confirmations for each leg of the itinerary.

Figure 4-3: Interfacing with the ‘Super API’
4.1.2.1

Itinerary Legs Details

The input parameters for the “get_LegsDetails” function are the itinerary legs list and the users
profile preferences. The itinerary legs list will include all the legs of the trip. Each leg will have the
coordinates of the origin and destination locations and the respective dates. Among other
information from the returned XML file as seen on the table below, the most important field is the
number of solutions per leg which is based on the user’s profile preferences.
Function
Name:

get_LegsDetails
Each Leg Parameters:

Input
Parameters

[Itinerary Legs] – A list where each item represents Location A
one leg of the Itinerary.
Location B
[User’s Profile Preferences]

Coordinates
(Lat, Lng)
Date
Coordinates
(Lat, Lng)
Date

Preferences Parameters:
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Travel Duration
(Shortest, Longest)
Distance
(Shortest, Longest)
Price Ordering
(Highest, Lowest)
Special Assistance
(Pregnancy,
Blind,
Deaf,
Wheelchair)
Carbon Emission
(True, False)
Preferred means of transport
(Train=True,
Ferry=True,
Bus=True, Flight=False)
Maximum Returned Solutions
(20, 50,70)

Output

< ItineraryLegs >
<Leg ID=12345>
<OriginLocation> 52.5167° N, 13.3833° E </OriginLocation>
<DepartureDate> 21/02/2016 </ DepartureDate>
<DestinationLocation> 48.8567° N, 2.3508° E</ DestinationLocation >
<ArrivalDate> 21/02/2016 </ ArrivalDate>
<NumberOfSolutions> 5 </ NumberOfSolutions >
</Leg>
<Leg ID=12346>
<OriginLocation> 48.8567° N, 2.3508° E </OriginLocation>
<DepartureDate> 25/02/2016 </ DepartureDate>
<DestinationLocation>51.5072° N, 0.1275° W </ DestinationLocation >
<ArrivalDate> 25/02/2016 </ ArrivalDate>
<NumberOfSolutions>10</ NumberOfSolutions >
</Leg>
<Leg ID=12347>
<OriginLocation> 51.5072° N, 0.1275° W </OriginLocation>
<DepartureDate> 29/02/2016 </ DepartureDate>
<DestinationLocation>52.5167° N, 13.3833° E </ DestinationLocation >
<ArrivalDate> 29/02/2016 </ ArrivalDate>
<NumberOfSolutions>8</ NumberOfSolutions >
</Leg>
< /ItineraryLegs >
Table 4-1: Itinerary Legs Details

4.1.2.2

Solutions for Specific Leg

Based on the Leg ID, which represents the unique identification of the leg, the coordinates of the
origin and destination location with respective dates for the leg and the users profile preferences,
the Super API will return all the related solutions for each leg of the itinerary. Any date range
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influence only the departure date time of the leg. Basic information such as means of transport, total
duration time, currency, net price, tax is included into the returned XML file as shown in the
following table.
Function
Name:

get_SolutionsForSpecificLeg
LegID
Leg Parameters:

[LegObject] – One object which represents
the details for the specific leg.

Location A

Location B

Coordinates
(Lat, ng)
Date
Coordinates
(Lat, Lng)
Date

Preferences Parameters:
Input
Parameters:

[User’s Profile Preferences]

Output

Travel Duration
(Shortest, Longest)
Distance
(Shortest, Longest)
Price Ordering
(Highest, Lowest)
Special Assistance
(Pregnancy, Blind, Deaf, Wheelchair)
Carbon Emission
(True, False)
Preferred means of transport
(Train=True, Ferry=True, Bus=True,
Flight=False)
Maximum Returned Solutions
(20, 50,70)

<Leg >
<ID>12345</ID>
<OriginLocation> 52.5167° N, 13.3833° E </OriginLocation>
<DepartureDate> 21/02/2016 </ DepartureDate>
<DestinationLocation> 48.8567° N, 2.3508° E</ DestinationLocation >
<ArrivalDate> 21/02/2016 </ ArrivalDate>
<Solution ID=78921>
<TotalDuration> 1h 45min </TotalDuration >
<Currency> EUR </Currency >
<TotalNetPrice> 115 </TotalNetPrice>
<TotalTax> 15 </TotalTax>
<Transports>
<Flight> 1 </Flight>
</Transports >
</Solution>
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<Solution ID=78922>
<TotalDuration> 2h 30min </TotalDuration >
<Currency> EUR </Currency >
<TotalNetPrice> 230 </TotalNetPrice>
<TotalTax> 36 </TotalTax>
<Transports>
<Flight> 1 </Flight>
</Transports >
</Solution>
<Solution ID=78922>
<TotalDuration> 8h</TotalDuration >
<Currency> EUR </Currency >
<TotalNetPrice> 65 </TotalNetPrice>
<TotalTax> 9 </TotalTax>
<Transports>
<Rail> 3 </Rail>
</Transports >
</Solution>
</Leg>
Table 4-2: Solutions for Specific Leg

4.1.2.3

Solution’s Details for Specific Leg

In order for the traveller to retrieve additional details regarding a specific solution of a leg, the Super
API implements the “get_DetailsForSpecificLegSolution” function. The input parameters will be the
Leg ID and Solution ID.

Function
Name:
Input
Parameters:

Output

get_DetailsForSpecificLegSolution
LegID
SolutionID
<LegID=12345 >
<SolutionID>78921</ SolutionID
<Details>
<Transports>
<Flight>
<Airline>Aegean</Airline>
<AirlineCode>Aeg4508</AirlineCode>
<Description>
<StartPoint> Berlin Schönefeld Airport, Berlin</ StartPoint >
<StartPointCoordinates> 52.5167° N, 13.3833° E </StartPointCoordinates>
<EndPoint >Paris Airport-Le Bourget, Le Bourget, France </EndPoint>
<EndPointCoordinates> 48.8567° N, 2.3508° E</EndPointCoordinates>
<Duration> 1h45min </Duration >
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<Currency> EUR </Currency >
<NetPrice> 115</NetPrice>
<Tax> 15 </Tax>
</Description >
</Flight>
<Ferry>
<Ferry>Brittany Ferries</Ferry>
<FerryCode>Br45968</FerryCode>
<Description>
<StartPoint> Poole to Cherbourg</ StartPoint >
<StartPointCoordinates> 45.3667° N, 10.3933° E </StartPointCoordinates>
<EndPoint >Cherbourg to Poole, France </EndPoint>
<EndPointCoordinates> 56.8567° N, 1.3608° E</EndPointCoordinates>
<Duration> 1h45min </Duration >
<Currency> EUR </Currency >
<NetPrice> 170</NetPrice>
<Tax> 10 </Tax>
</Description >
</Ferry>
</Transports >
</Details >
</Leg>
Table 4-3: Solution’s Details for Specific Leg
4.1.2.4 Confirmation of Booking
At the stage of the booking process, the ‘Super API’ will return confirmation messages for each leg of
the itinerary. In case where one or more legs of an itinerary has not been correctly booked, the
system will inform the traveller for that failure and redirect them to the planning page in order to
choose an alternative solution.
Function
Name:
Input
Parameters:

Output

get_BookingConfirmation
[LegIDs] – A list with all Leg IDs and associated Solutions IDs
<Confirmation>
<Leg>
<ID>12345</ID>
<SolutionID>78921</SolutionID>
<Success>True</Success>
<Message>Booking Confirmed</Message>
<Leg>
<Leg>
<ID>1289</ID>
<SolutionID>694411</SolutionID>
<Success>True</Success>
<Message>Booking Confirmed</Message>
<Leg>
<Leg>
<ID>9855</ID>
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<SolutionID>73211</SolutionID>
<Success>False</Success>
<Message>No available flights</Message>
<Leg>
</Confirmation>

Table 4-4: Booking Confirmation

4.2 Design and Implementation of the User Interface
The entire travel process, as far as the interaction with the travel planner is concerned, has been
divided into five discrete steps (illustrated in figure 4-4). A journey is considered as a set of
scheduled service legs (using the same or different modes) and transitions. An itinerary applies to
the whole journey. EuTravel aims at reducing complexity of coordination and connecting travel and
transportation stakeholders in a way that offers legs and transitions visible to end users.

Figure 4-4: Travel Process Stages – the Traveller’s Perspective
The journey planning step consists of the traveller’s profile creation. Users need to provide
information such as their full name, identity, age, gender, payment methods, contact details,
passport number, country and town. Additionally, EuTravel enables the specification of preferences
for easier navigation and more personal user experience. Such details are in the form of special
needs, travel date ranges, price, duration and distance ordering and carbon emission. For each leg of
the journey the portal provides the traveller with its itineraries and details (route, price, critical
connection, departure/arrival date). The last phase of this step includes the selection of a preferred
itinerary which is based on the available solutions for each leg, along with the display of the Terms
and Conditions and Passenger Rights. During the selection stage, the traveller will be able to select,
for a single journey, multiple transportation means from different providers. Moreover, at this step,
travellers are able to add/change/remove different legs to/of/from their journey and each time the
system will provide pricing information, both for the individual leg and the total journey, as well as
the journey’s graphical representation on a digital map. When the selection is successfully
confirmed, travellers will have the option of selecting additional preferences regarding their journey
such as seat, cabin, flexibility, etc. EuTravel will then notify all the necessary providers and they in
turn will make the appropriate reservations in their systems. Finally, the traveller will receive a
confirmation containing all the details of the entire journey.
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At the second step, after the journey selection, the user will be able to confirm the selection and
proceed to insert the payment details. At this phase the travellers are offered alternative payment
methods where they can pay for the multi-legged journey and bundle of services in a single
transaction. Moreover, they are capable of requesting a refund for their booking in the case of a
delay, leg cancelation and unused portion of their “ticket”. At this step, users will be provided with
the Payment “Terms and Conditions” that needs to be accepted in order for the payment to be
completed. Other “Terms and Conditions”, for example information of using the portal, information
according to booking and how the application handles user’s personal information are also displayed
to users through the portal.
The third step is Booking, which is actually a confirmation of the selected journey and that the whole
process of journey plan and payment is successfully completed.
Next comes the ticketing step, where the different ticket vendors will send a confirmation of the
purchase. By using all this collected information, a single electronic ticket will be issued which will be
sent to the traveller. This unique ticket consists of the multiple legs and the chosen transportation
means provided by the different vendors. Some legal issues arising from the single ticketing concept
are still under investigation by the project partners. It should be mentioned that the single ticket is
supported technology-wise from the front-end travel planner, though the feasibility of issuing a
single ticket (single contract) has several legal and business limitations, discussed so far in
deliverable D1.2: Policy, Legal and Standardisation Requirements Analysis Report.
The travellers are prompted with their respective journey status in real time. As a last step, users will
also be notified of disruptions affecting their departure, arrival time or connection via an alert.
Additionally, the user interface provides a multi-language functionality, where users can choose
from the menu, whenever they want, the appropriate language from a list of languages such as
English, French, German, Greek etc. and based on the selected language, the static content of the
portal will be changed accordingly. There is the option in the future to include the flag of each
country if it is considered more user-friendly to select.

4.2.1 Front-end Interface
This section presents the user Interface designs of the EuTravel Front-end Optimodal Travel Planner
Application including the actual screenshots of the implementation of the Application.
While taking into consideration the project’s requirements, along with the received specifications, a
first version of the user interface was design and implemented. This initial version was
demonstrated only to project partners in October 2015. Feedback received from project partners
(based on use cases) was incorporated in the design. Focus has been on offering a good user
experience. Based on project partner’s comments and suggestions, along with the better business
knowledge of the usage of each travel component, a second version of the user interface was design
and implemented. More details on testing are described in deliverable D3.2: D3.2: Deployment of
initial EuTravel Ecosystem. In future work (e.g. D3.3) the feedback from uniformed travellers will also
be taken into account. While initial versions of the planner have been reviewed by project partners,
a mature version of travel planner will be reviewed by wider audiences, after more data sources are
integrated in the back-end, covering all modes of transport and the full set of services (booking,
etc.).
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For the design and implementation of EuTravel interface all user interface design principles and user
experience has been taken into consideration.
EuTravel fresh and modern interface uses the latest technology to achieve cross browser and multi
device compatibility. Further to that, EuTravel interface is fully responsive; user friendly; enables the
user experience and delivers content rich information to the visitor. That means user will be able to
access EuTravel from smartphone, tablet, desktop PC or laptop and have an easy access to needed
content. Both the design and implementation process are focused around the user, in a usercentered implementation, to build an interface that is efficient and easy to use.
Furthermore, the following principles were adapted in EuTravel interface design and
implementation:
•
•
•
•

Clarity The interface to be visually, conceptually and linguistically clear.
Comprehensibility The interface to be easily understood and flow easily to be learned
Consistency The interface to look, acts, and operates the same throughput.
Control The user must control the interaction.
o Actions should result from explicit user requests
o Actions should be performed quickly
o Actions should be capable of interruption or termination
o The user should never be interrupted for errors

•

Efficiency

•

o
o

Minimize user’s eye and hand movements.
Transitions between various system controls should flow easily and freely.

o

Navigation paths should be as short as possible. Ensure that users never lose their
work as a result of an error on their part

Simplicity
o
o
o

Provide as simple interface as possible
Make common actions simple at the expense of uncommon actions being made
harder.
Provide uniformity and consistency

Technologies of HTML5, CSS3 and JavaScript adopted during the implementation of EuTravel
interface, in order to archive the responsive result, cross browser and multi device compatibility.
The following sections are focused to the multimodal means of transport without taking into
consideration any kind of accommodation services or tourist attractions visiting services.
4.2.1.1 Welcome Page
This is the first page that will be displayed to the traveller/consumer as illustrated in the following
figure. In this stage the traveller does not need to register to the EuTravel portal. This is the first step
for the traveller to start planning their trip. The fully working portal of the consumer interface is
accessible under the following domain name http://www.eutravelportal.eu/. The screenshots are
taken since 01 of June 2016 and the portal will be constantly being updated to reflect to the new
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changes and recommendations by the users. Modifications have been made after the midterm
review, with additional explanatory text and back links where deemed necessary.

Figure 4-5: Welcome Page
At the top of the “Welcome Page”, there is the main menu of the entire portal. The menu consists of
the “Account” link, “My Trips” link and language dropdown list. By pressing the “Account” link the
traveller will be redirected to the login page in order to have access to their profile. The “My trips”
link will be the section where the traveller will be able to see the current status of their trip and
previous trips that have been completed. Finally, the portal will be available in many languages and
the traveller will be able to choose among them.
The information the traveller needs to enter, in order to begin the journey planning, can be provided
within the application’s homepage - some fields are mandatory and some optional. The data that
needs to be inserted include the arrival/departure location, departure date and number of
travellers, along with the option of choosing one or two way trips. Additionally, EuTravel enables the
user to define whether they will be travelling with young children or infants, whether they wish to
have a direct trip or not as well as the class in which they will be travelling in.
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4.2.1.2

Registration Page

The traveller has the option to create an account for the EuTravel portal in order to be able to create
their own custom profile. The information needed for the registration is a name, an email address
and a password as shown in the following figure, thus reducing the need to fill unnecessary data
which can cause traveller frustration and annoyance. Additionally, before the user clicks the register
button, automatically accepts the “Terms and Conditions” and agrees to “Terms of Use” and the
“Privacy Policy” of the portal. These are separate links where the user can be informed about all the
appropriate information according to the terms of using the portal and all the personal data stored
and used by the application. Information according to user profile will be stored on EuTravel
database.

Figure 4-6: Registration Page

Alternatively, the traveller can sign-in using existing login information from a social networking
service such as Facebook, Twitter or Google+ as shown in the figure below to sign-in in lieu of
creating a new login account specifically for the EuTravel website.
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Figure 4-7: Login Page

4.2.1.3

User Profile

The User Profile is divided into three major sections: Personal Info, Account Info and Preferences.
This page is one of the most important pages of the User Interface since this is where the
preferences of the use will be stored to be used at a later stage for filtering the search results.
Under the Personal Info section as illustrated in the following figure, the traveller will be able to add
personal data such as full name, gender, address, date of birth, phone number, passport details etc.
This user-specific information can be used for the booking, ticketing processes and statistical
purposes.
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Figure 4-8: Personal Information

Under the Account Info section (see figure below), the traveller will be able to change the email and
password with a click of a button.

Figure 4-9: Account Information
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Under the Preference section as shown below, the traveller will be able to pre-define some
parameters/filters in order to get personalised results. Some of the parameters/filters are:
•
•
•
•
•

By travel duration ordering, the traveller can set the travel duration order of the results
sorted by the total duration time of the trip.
By distance ordering, the traveller can set the distance order of the results sorted by the
total distance of means of transport that are used to travel.
By price ordering, the traveller can set the price order of the results. For example, if the
traveller chooses the lowest price, the system will return the cheapest solutions.
Special Assistance is defined as the assistance that the traveller might need regarding their
trip. This assistance may refer to pregnancy, blind, deaf, wheelchair etc.
Journey carbon footprint is defined as the total carbons emissions of the trip. If the traveller
enables the carbon emission option, then the system will return solutions that have low
carbon emission. The ranking of solutions will be based on the total amount of carbon
emission of all the transport means that are included in a specific solution.

Also in the future, there will be some advanced options such as travel type (Economy, Business, First
Class etc.), preferred airline, seating preferences, car type, hotel class, meal plans (hotels) and hotel
preferences (High-speed Internet, Babysitting service, Air conditioning, Parking). Those will be
available via the interface and they will be explored at a later stage if will be used based on the
actual information that the Super API will provide.

Figure 4-10: Preferences
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4.2.1.4 Planning Page
An overall view of the whole planning page is shown in the following figure. At this point, the top
menu will be updated with an extra two sections. The first one will be the currency option where the
traveller will be able to change the currency. By changing the currency option all prices will be
updated based on the daily rate. The second one, it’s the Passengers Rights and Terms of Use.

Figure 4-11: Journey Planning Page
By clicking on “Passenger Rights” button, a pop up window will be shown where it will describe all
the rights and obligation that the traveller has for each mean of transport (figure 4-12).

Figure 4-12: Passenger Rights Page

41

EuTravel D2.3 - version Final 2.0
At the Planning stage the traveller will create their trip plan as shown in the following figure. Based
on the information received from the welcome page, the traveller will be able to add intermediate
locations between the origin and destination locations. The planning screen is divided into two
sections: departure and arrival. For each location, there are some information such as departure
date, travel duration and price at the departure section and the similar information for arrival
section. In addition the traveller can add location by pressing the add button, delete by
pressing
image button and view solutions for each leg by pressing
image button. These
actions will be shown to the traveller by hovering the mouse on the number that indicates the total
number of available solutions for a specific leg.

Figure 4-13: Journey Planning Tree Section

All the information of the planning is passed to the map by adding points for the location and routes
that will follow to reach each location as illustrated in the following figure. By clicking on a location
point, a pop up message is being shown with extra information about the location such as location
name and arrival date. Similarly, for the routes, a pop up message is being shown with extra
information about the description of each mean of transport for the specific leg such as arrival and
departure location, arrival and departure date, travel duration and total price.
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Figure 4-14: Map Section
4.2.1.5

Solution Listing

At the solutions listing, all the solutions between intermediate locations will be presented to the
traveller in order to choose the most appropriate one. Each solution has some descriptive
information such as travel duration, total price and means of transport. By clicking on each solution,
the traveller can see a more detailed description like the time of departure and arrival, for each
means of transport that the solution contains. Ultimately, the traveller has the opportunity to create
a final trip-solution with customized legs based on the traveller preferences and choices as shown in
the solution per leg figure.
In addition, for each leg (for example Berlin to Paris) the traveller will have some extra filtering
options on the returned results. For example, if the API of APIs returns 100 solutions for the leg
Berlin to Paris, the traveller will be able to sort by lowest/highest price or travel duration or distance
or to choose to filter the solutions by a specific mean of transport (flights, rails etc.) or even a
combination of the previous.
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Figure 4-15: Solutions per Leg

4.2.1.6

Multi language aspects in the user interface design

The EuTravel portal has been designed in order to support multi language functionality. This means
that at any time the user will be able to change language and the user interface will adapt according
to the selected language and the functionality remains the same. By changing the language, the user
is not changing the language of the retrieved data from the Super API or the data that is stored
in database but changes the language of all text that is displayed in the user interface in captions for
text boxes, on command buttons, in menus, and so on.
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Figure 4-16: Italian Language Selection

Figure 4-17: French Language Selection
4.2.1.7 Responsive design across mobile device
The EuTravel portal has been designed and implemented in a responsive way in order to provide to
the traveller an optimal viewing and interaction experience, easy reading and navigation across a
wide range of devices.
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The followings interfaces are presented on a mobile and tablet device. As figures below present, all
the fields of the welcome page have shrunk down in order to enable the user to have better viewing
when using their smartphones. In addition, the main menu is hidden and by pressing the “sandwich”
like button. Regarding the planning page, the traveller will be able to see their entire trip with all
available details. Also, by pressing down the “planning” button the traveller will be navigated to the
map in order to see their trip on the map with all details.

Figure 4-18: Mobile Device UI
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Figure 4-19: Tablet Device UI
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5 Use Cases
The following use cases are created based on EuTravel ecosystem travellers categories which can be
found in the “EuTravel Stakeholder Requirements Specification” (D1.1) report under the section 9.1
“Potential end users Classification”. Also, the purpose of this section is to demonstrate the
applicability of the User Interface that have been developed and how they are applied in each Use
Case.

5.1 Use Case 1 - A college student with limited amount of money
In this Use Case a college student is used as an example of a user who is concerned with reducing
the overall cost of the trip and identifying the cheapest transport solutions available.
First, the traveller chooses from their profile some parameters in order to get the most personalised
solution for each leg of their trip as shown in the following figure. The most related parameter is the
price ordering to be lowest price. Maximum returned solutions parameter will be by default (20). For
the rest of the parameters, the traveller might leave them blank or unchanged because they aren’t
deemed necessary.

Figure 5-1: Use Case 1 – Profile Preferences
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After that, the welcome page is loaded and the traveller fills in as origin location (the city Berlin),
departure date (01 September 2016), destination location (London), Number of adults (1) and class
(Economy) and with one way trip. It is important to mention that the traveller will be able to add any
address they want, either a postal address, or a city or a location. The search will not be restricted
only to airport locations. Furthermore, due to the fact that the traveller will travel one way trip the
option for the returning back date is disabled.

Figure 5-2: Use Case 1 – Welcome Page
Thereupon, the planning page is loaded with the origin and destination locations on it. In addition,
between these locations there is an indication of the number of the existing solutions for this
itinerary (number 3 in the circle). Simultaneously, the system adds on the map two points, which
indicate the starting and ending points of the trip. Furthermore, the traveller will be able by clicking
on map points to see extra information about the location such as location name and arrival date as
depicted in the following figure.
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Then, the traveller adds Paris, as the intermediate location between Berlin and London by pressing
the button and choosing arrival date, (1st of September 2016). More specifically, the traveller
can type the location in “add location” area and next will choose the arrival date from the date
picker.

Figure 5-3: Use Case 1 - Origin & Destination Locations

Figure 5-4: Use Case 1 - Add New Location
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The planning page is updated with the added location. By adding Paris, the system simultaneously
finds solutions for each leg (Berlin-Paris, Paris-London). Furthermore, between these legs, there is an
indication of the number of the available means of transport. The system adds to the map a point
that indicates the added location as shown in the following screenshot.

Figure 5-5: Use Case 1 - Updated Journey Planning Page
The next step for the traveller is to choose the solution of transport for each leg of the trip. The
ranking of the solutions of each leg is based on the choices that the traveller has made under their
profile. The traveller clicks on the
button and chooses the solution that is desired. Each
solution has some descriptive information such as travel duration, total price and means of
transport.
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Figure 5-6: Use Case 1 – Per Leg Solutions
By clicking on each solution, the traveller can see a more detailed description for each transport
mode that the solution contains. Beyond the filtering by user’s preferences, there is an extra filtering
option for the transport mode that the traveller might use. The current traveller wants to see all the
solutions from all transportation modes that are available.

Figure 5-7: Use Case 1 – Per Solution Details
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The traveller selects for both legs the first solution. The updated planning trip is updated as shown in
the following figure. The system automatically updates the map by adding routes between all the
legs of the trip and by clicking on them, a pop up message is shown with the description of each
transport mode for the specific leg such as arrival and departure location, arrival and departure date,
travel duration and total price.

Figure 5-8: Use Case 1 – Updated Journey Planning Page

Furthermore, the traveller is able to review their entire trip by pressing the button “Proceed” (see
figure below) before decides to book the solutions that has chosen.
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Figure 5-9: Use Case 1 – Journey Summary
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5.2 Use Case 2 - A Pensioner
In this Use Case a pensioner provides an example of a user that has disposable income and would
like to identify a trip that has the minimum travel duration for better convenience.
First, the traveller chooses from their profile some parameters in order to get the most personalised
solution for each leg of their trip (figure 5-10). The most related parameters are: travel duration and
distance to be the shortest, special assistance, and enable carbon emission. Maximum returned
solutions parameter will be by default (20). For the rest of the parameters, the traveller might leave
them blank or unchanged because aren’t prioritised.

Figure 5-10: Use Case 2 – Profile Preferences

After that, the welcome page is loaded and the traveller fills in as origin location (the city Berlin), as
departure date (01 September 2016), as destination location (London), as returning date (10
September 2016), as adult number 2 (for his wife), as class (Economy) and with a return back trip as
in the following figure.
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Figure 5-11: Use Case 2 – Welcome Page
Thereafter, the planning page is loaded with the origin, destination and origin (return back) locations
on it. In addition, between these locations, there is an indication, of the number of the existing
solutions between each leg. Simultaneously, the system adds to the map two points, which indicate
the starting and ending points of the trip.

Figure 5-12: Use Case 2 – Origin & Destination Locations
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The return back location is not considered as the ending point. By clicking on map points, traveller
will be able to see extra information about the location such as location name and arrival date.
Then, the traveller adds Paris, as the intermediate location between Berlin and London by pressing
the button and choosing arrival date, the 1st of September. More specifically, the traveller will
type the location in “add location” area and next will choose the arrival date from the date picker
(see below figure 5-13).

Figure 5-13: Use Case 2 – Add New Location

The planning page is updated with the added location. By adding Paris, the system simultaneously
finds solutions for each of the leg (Berlin-Paris, Paris-London, and London-Berlin). Furthermore,
between these legs, there is an indication of the number of the available means of transport. Also,
the system adds on the map, a point that indicates the added location.
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Figure 5-14: Use Case 2 - Updated Journey Planning Page
The next step for the traveller is to choose the solution of transport for each leg of the trip. The
ranking of the solutions of each leg, is based on the choices that the traveller has made under their
profile. The traveller clicks on the button and chooses the solution that desires. Each solution has
some descriptive information such as travel duration, total price and means of transport as
illustrated in the figure below.
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Figure 5-15: Use Case 2 – Per Leg Solutions

By clicking on each solution, the traveller can see a more detailed description for each means of
transport that the solution contains. Beyond the filtering by user’s preferences, there is an extra
filtering option of means of transport that the traveller might use. The current traveller wants to see
all the solution from all means of transport that are available.
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Figure 5-16: Per Solution Details
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Figure 5-17: Use Case 2 - Updated Journey Planning Page
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The traveller selects the three legs of the first solution. The updated planning trip is updated as
shown below. The system automatically updates the map by adding routes between all the legs of
the trip and by clicking on them, a pop up message is being shown with more detailed descriptions
of each mean of transport for the specific legs such as arrival and departure location, arrival and
departure date, travel duration and total price.
The traveller is able to review their entire trip by pressing the button “Proceed” as shown in the
above figure before deciding to book the solutions that have selected.

Figure 5-18: Use Case 2 – Journey Summary
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5.3 Use Case 3 - A pregnant mother travelling with an infant in a pram
In this Use Case a pregnant mother travelling with an infant in a pram is used to provide an example
of a traveller that would prioritise lower prices, shortest travel duration, means of transport with the
lowest carbon emissions and special assistance for her child – here the carbon emission checkbox is
selected. Maximum returned solutions parameter will be by default (20).

Figure 5-19: Use Case 3 – User Preferences
After that, the welcome page is loaded and the traveller fills in as origin location (the city Berlin), as
departure date (01 September 2016), as destination location (London), as returning date (10
September 2016), as adult number (1), as children number (1) and with return trip as illustrated
below.
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Figure 5-20: Use Case 3 – Welcome Page
Thereupon, the planning page is loaded with the origin, destination and origin (return back)
locations on it. In addition between these locations, there is an indication, of the number of the
existing solutions between each leg. Simultaneously, the system adds on the map two points as
already said in the previous section, which indicate the starting and ending points of the trip. The
return back location is not considered as the ending point. Furthermore, the traveller will be able by
clicking on map points to see extra information about the location such as location name and arrival
date.
Then, the traveller adds Paris, as the intermediate location between Berlin and London by pressing
the “plus” button and choosing arrival date, the 1st of September. More specifically, the traveller
will type the location in “add location” area and next will choose the arrival date from the date
picker.
The planning page is updated with the added location. By adding Paris, the system simultaneously
finds solutions for each of the legs (Berlin-Paris, Paris-London, and London-Berlin). Furthermore,
between these legs, there is an indication of the number of the available means of transport. The
system adds to the map, a point that indicates the added location. This process is exactly the same
as in the previous section.
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The next step for the traveller is to choose the solution of transport for each leg of the trip. The
ranking of the solutions of each leg, is based on the choices that the traveller has made under their
profile. The traveller clicks on the “info” button and chooses the solution that desires. Each solution
has some descriptive information such as travel duration, total price and means of transport (see
figure below).

Figure 5-21: Use Case 3 – Per Leg Solutions
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By clicking on each solution, the traveller can see a more detailed description for each means of
transport that the solution contains. Beyond the filtering by user’s preferences, there is an extra
filtering option of means of transport that the traveller might use. The current traveller wants to see
all the solution from all means of transport that are available.

Figure 5-22: Use Case 3 - Per Solution Details

The traveller selects for the three legs the first solution. The updated planning trip is updated as the
below figure illustrates. The system automatically update the map by adding routes between all the
legs of the trip and by clicking on them, a pop up message is shown with the description of each
means of transport for the specific leg such as arrival and departure location, arrival and departure
date, travel duration and total price.
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Figure 5-23: Use Case 3 – Journey

Figure 5-24: Use Case 3 – Map Section
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Furthermore, the traveller is able to review their entire trip by pressing the button “Proceed”, before
decides to book the solutions that has chosen as seen on the below figure.

Figure 5-25: Use Case 3 – Journey Summary
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After reviewing the entire trip the traveller decides to remove Paris from their trip in order to reduce
the trip cost. The traveller clicks on
button and the location is removed.

Figure 5-26: Use Case 3 – Before Leg Deleted

Figure 5-27: Use Case 3 – After Leg Deleted
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After the location is deleted, the system will find solutions for the updated legs of the trip. Now the
traveller’s trip has two legs: from Berlin to London and to London to Berlin. The next step for the
traveller is to choose the solution of transport for each leg of the trip. The ranking of the solutions of
each leg, is based on the choices that the traveller has made under their profile. The traveller clicks
on the “info” button and chooses the solution that desires. Each solution has some descriptive
information such as travel duration, total price and means of transport.

Figure 5-28: Use Case 3 - Updated Per Leg Solutions
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By clicking on each solution, the traveller can see a more detailed description for each means of
transport that the solution contains. Beyond the filtering by user’s preferences, there is an extra
filtering option of means of transport that the traveller might use. The current traveller wants to see
all the solution from all means of transport that are available.

Figure 5-29: Updated Per Solution Details

The traveller selects for both legs the first solution. The updated planning trip is updated seen below
figure. The system automatically update the map by adding routes between all the legs of the trip
and by clicking on them, a pop up message is shown with the description of each means of transport
for the specific leg such as arrival and departure location, arrival and departure date, travel duration
and total price.
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Figure 5-30: Use Case 3 - Updated Journey Planning Page

Now, the travellers is able to review their updated trip by pressing the button “Proceed” before
decides to book the solutions that has chosen.
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Figure 5-31: Use Case 3 – Journey Summary

73

EuTravel D2.3 - version Final 2.0

6 Services on the Ecosystem’s ‘Cloud’
This chapter describes the services that will run on the Ecosystem’s Cloud, allowing the traveller to
access multiple Ecosystem services using a single sign-on.

6.1 EuTravel Recommender Service
This section initially provides an overview of the EuTravel Recommender Service. This is a Business
to Consumer (B2C) service that will be provided as part of the EuTravel Services Ecosystem. The
document goes on to describe the interface provided by the service and gives an example of how
the service can be invoked from the EuTravel Portal.
Recently recommender systems have increased in popularity due to the growth of e-commerce and
other B2C online activity. The EuTravel recommender service is an example of such system and
belongs to the family of collaborative recommender systems. In short, the service recommends to
the user itineraries that other users similar to this user have followed in the past. In order to match a
user to a category in order to match him/her with other users, the recommender service uses the
concept of a user profile. A user profile is personal information about the user such as age, family
status, and previous travel history. More correctly, the recommender service requires the profile of
the traveller group i.e. the group of travellers on the same trip (for example, a family). Such profile
however might not be available at a single location or even might not be available at all (if for
example, the traveller does not wish his/her profile information to be stored or disclosed).
Thus, the recommender service will try to ascertain the traveller/traveller group profile by consulting
a profile service. If such profile cannot be ascertained from the above service, the recommender
service will use a generic profile to provide recommendations.
The second input to the recommendation service is the proposed or active itinerary of the traveller
(group). This at minimum, will need to provide information about the start location and destination
location of the proposed or active trip. Based on this input, the recommender service will return a
list of more elaborate itinerary recommendations that includes intermediate points in the itinerary
and/or the travel mode between locations in the itinerary. If such recommendations cannot be
made, the recommender service will return a null (empty) http response.

6.1.1 Technical Description of the Recommender Service
The Recommender Service is a web service that is accessed online using the http protocol from URL
https://travelrecommender.herokuapp.com.
The service can be accessed from a Web browser or via http clients like curl.There is no
authorisation or authentication as the service is expected to be accessed by ‘trusted’ components of
Eutravel architecture like the UI.
The request parameters must be part of the URL as shown to the exaple below
https://travelrecommender.herokuapp.com/from/locode1/to/locode2
Where locode 1 and locode 2 are locodes (http://www.unece.org/cefact/locode/welcome.html) i.e.
values from LOCODE, a UNECE geographic location coding scheme. The reason for using locode is
brevity (a LOCODE is only 5 alphanumeric characters long) and lack of ambiguity as many locations
share the same name.
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At the moment the recommendations database only covers locodes in Italy and contains routes
between major cities as this is what the traveller is likely to specify when he/she plans the trip.
In future versions of the recommender, recommendations for different countries will be added,
based on the requirements from the Project’s Living Labs. Also additional parameters will be
supported specifying for example the number of recommendations to be returned.
In Figure 6-1, the request is for recommendations for a journery From Torino (ITTRN) to Genova
(ITGOA): The recommender returns locode ITALE (‘Alessandria’) as the recommendation.

Figure 6-1: Recommender Service Request 1
In Figure 6-2, the request parameters format is not correct. The system reminds the client of the
correct syntax.

Figure 6-2: Recommender Service Request 2
In Figure 6-3, the syntax of the request is correct but there are no recommendations for the route
from ITTRN to ITTRX and the system returns the appropriate error message.

Figure 6-3: Recommender Service Request 3
Service Endpoint
The service will be made available at the (proposed) endpoint
scheme://www.eutravelproject.eu/services/recommenderservice:Port
Scheme will typically be http or https and Port is 80. The Service is expected to be available as open
service (without authorization/authentication needed for the client) when deployed on the (private)
Cloud of the Eutravel Ecosystem and may run in http mode. When deployed on the open Internet
the service however will need to be secured appropriately.
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Interactions with the Eutravel Portal
Interactions between the Recommender Service and the EuTravel Portal will be carried out
according to the http protocol and REST SOA principle.
The EuTravel Portal will need to specify a callback address to which the recommender service can
send the recommendations.
It is assumed that the initiation is triggered by some component/service of the Portal, i.e. the portal
requests the recommendation service to provide recommendations for a particular traveller group
and itinerary. When this happens is at the discretion of the Portal, i.e. it could be triggered by the
user, provided automatically to the user, etc.
Because it may take the recommender service longer than acceptable time to produce and transmit
the recommendations, the invocation will be asynchronous. The Portal will specify in its http request
a callback address to which the recommender service will return the results.
Thus, the Portal will invoke the recommender service with an http/https GET request/operation
consisting of the following parts
• An address of a profile service from which the recommender service can access enough
information about the traveller (group) in order to make good recommendations
• An authentication token that will grant to the recommender service access to the profile
service
• A link to some itinerary resource from which the recommender service can obtain enough
information to ascertain the start and destination point (and any intermediate points) of the
itinerary.
• A callback address to which the recommender service will return the results
• The schema according to which the recommendation results returned should be formatted.
The above parameters could be specified as part of the http GET query or as headers in the http
request.
Upon receiving the http request the recommender service will
• Analyse the query parameters- reject the request if any of the parameters cannot be
understood
• Based on the given credentials, try to access the profile service and obtain information
needed to profile the traveller. If no profiling can be made, the recommender service
assumes a generic profile.
• The recommender service tries to access itinerary information by following the specified
link. If it is not possible a ‘not found’ message is returned. If not enough information is
available in the itinerary resource to ascertain at minimum the origin and destination, an
error is returned to the caller
• The recommender service finds relevant recommendations, formats them according to the
format specified in the ‘Accept’ header of the request and sends them to the callback
address (e.g. using a POST method). If there is no Accept section in the header, or the
accepted media is not understood by the recommender service, it formats the results (or the
null set) and returns to the callback address.
• The recommendations (if any) are returned in order of relevance (more relevant
recommendation is first element in the XML response). How many of the recommendations
are actually used (i.e. displayed to the user) is left as a decision to the Portal.
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The above steps are shown in the sequence diagram below.
Eutravel
Portal

Profile
service

Recommen
der service

Get recommendation(parameters)
parse & validate request

(optional) error message

GET traveller profile information
GET itinerary information
validate itinerary and parse profile

error message if itinerary not understood

create and format recommendatins response
recommendations

Figure 6-4: Sequence Diagram

6.1.2 MIME types used by the Recommender service.
Because the Recommender service is an http/REST service it will need to agree with its clients what
MIME types are supported. A MIME (also called media type and content type) is a two-part
identifier for file formats and format contents transmitted on the Internet.
More specifically, the Recommender Service will require agreement on:
• The MIME types for accepting traveller profiles and trip itineraries
• The MIME type for formatting the recommendations.
We assume that EuTravel project will produce its own MIME types for the above, hence the new
MIME types will follow the IANA format:
application / vnd. producer's name followed by media type name [+suffix]
We use ‘application’ as the type, because these media types are used for machine to machine
exchanges.
Vendor’s (producer’s) name could be the registered EuTravel URI, e.g.
•
•
•

http://www.eutravelproject.eu/CIM/itinerary
http://www.eutravelproject.eu/CIM/travellerprofile
http://www.eutravelproject.eu/CIM/recommendeditinerary

77

EuTravel D2.3 - version Final 2.0
Where CIM is the Common Information Model developed by the Project.
Finally, suffix is assumed to be XML, i.e. all the above media types are defined as XML schemas.
Thus an ACCEPT MIME type in an http request could be:
application/vnd.eutravelproject.eu/CIM/itinerary+xml
Figure 6-5 illustrates a hypothetical example, a response to a recommendation request. The request
is for a recommendation of itineraries for a trip between London and Rome. Two itineraries are
recommended.
HTTP 1.1 200 OK
Content-Type: application/vnd.eutravelproject.eu/CIM/recommendeditinerary+xml
...
<?xml version="1.0" encoding="utf-8"?>
<recommendation
xmlns:ri="http/eutravelproject.eu/CIM/schemas/recommendeditinerary">
<ri:header>
<recommendationreference> CNQR1234567890</recommendationreference>
<itineraryid>http://www.eutravel.eu/storage/itineraryCNQR1234567890</itineraryid>
<ItineraryStatus>proposed</ItineraryStatus>
<isPersonal>true</isPersonal>
<tripName>Trip from London to Rome</tripName>
<tripStartDateLocal>2016-12-21T07:25:00</tripStartDateLocal>
<tripEndDateLocal>2016-12-24T23:59:00</tripEndDateLocal>
</ri:header>
<ri:itineraries>
<ri:itinerary>
<ri:segment id="1" originid="LON" destinationid="BER" modetype="AIR" />
<ri:segment id="2" originid=" BER" destinationid="ROM" modetype="RAIL" />
</ri:itinerary>
<ri:itinerary>
<ri:segment id="1" originid="LON" destinationid="PAR" modetype="COACH" />
<ri:segment id="2" originid=" PAR" destinationid="ROM" modetype="RAIL" />
</ri:itinerary>
</ri:itineraries>
</recommendation>
Figure 6-5: Request response Example
The above XML listing shows a response from the recommender service as a result of a request to
recommend itineraries for a trip from London to Rome.
The recommendation response has two parts:
A header which is the background information to the recommendation, for example a reference to
the current user’s trip, its status (The status of the trip e.g. Confirmed, Ticketed, Proposed, Booked).
This background information helps the service to prepare relevant recommendations. Considering
future implementations beyond the scope of the project, recommender systems may be customised
by including additional information to the header such as the purpose of the trip (private as opposed
to business, trip related to events such as conferences, journeys related to sports facilities etc.).
The second part of the recommendation is a list of itineraries. Itineraries are in order of relevance
i.e. the first itinerary element in the XML response is more ‘relevant’ than the second one, etc.
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The first recommendation proposes Berlin as an intermediate stop, and an itinerary involving a
segment by air between London and Berlin and then by rail between Berlin and Rome.
The second itinerary involves Paris as an intermediate stop and a trip involving a coach journey
between London and Paris and a train journey between Paris and Rome.
These recommendations are of course hypothetical. It is up to other services such as the EuTravel
Planner service to produce concrete journey plans based on the above recommendations, if the user
adopts them.

6.2 EuTravel Value Added Services (VAS)
EuTravel Value Added Services (VAS) consist of integrated optimodal tools within the EuTravel
ecosystem that extend the usability of the ecosystem's core functionality by providing additional
travel services to a variety of stakeholder groups, such as transport infrastructure and service
providers, travel service providers, and authorities, as well as to consumers themselves (travellers).
Their main purpose is to customise, combine (aggregate) or otherwise add value to existing travel
services.
The proposed architecture for the inclusion of VAS in the EuTravel ecosystem is based on the
coordination services provided by the properties of the “API of APIs”. This “API of APIs” is used by
VAS to create service mashups, while also feeding a chain of other Ecosystem services.
The two basic VAS incorporated in the EuTravel Ecosystem include a Web Interface service for
developing and displaying multimodal travel-related reports and analytics, and a type of Travel Diary
mobile application.
More information and the basic features of both VAS and their architectures and functionalities are
described in detail in Deliverable D2.4 -EuTravel Value Added Services.

6.2.1 Web interface for analytics
The first value-added service is a Web Interface available in the EuTravel ecosystem provides a
customisable interface that can be used to generate powerful queries on business entities and
display various graphical representations of data.
The presented information is based on the estimation and analysis of meaningful and insightful
metrics that emerge from actual usage of the Optimodal Framework.
The application uses the single API provided by the “API of APIs” to collect all necessary usergenerated data, and uses that data to dynamically estimate appropriate metrics as specified in
Deliverable 3.1 and subsequently generate the reports and analytics that the Web Interface presents
to the relevant stakeholders. Thus, the “API of APIs” operates as the only required intermediate
between both consumers and different stakeholders, enabling in this way the interoperability of
services across the Ecosystem.

79

EuTravel D2.3 - version Final 2.0

6.2.2 Travel Diary Mobile Application
The second value-added service is a Travel Diary mobile application that will be incorporated in the
EuTravel ecosystem. It consists of a door-to-door information system with the ability to associate
places with notes and photos, and also to enhance travel experience with personalised
recommendations and feedback. In addition, it provides incentives to encourage multimodal
travelling options through several gamification approaches, such as “Achievements”.
The “API of APIs” is used for the collection of valuable metadata through the information produced
by the usage of the mobile app by the consumers, e.g., likes, existing trips, user profiling and
behaviour, etc. This app-generated content enriches the existing knowledge of the Optimodality
Framework, producing more sophisticated and accurate information about possible POIs, places
and/or products. This enhanced information is retrieved by the mobile app using the “API of APIs”,
increasing the performance of its operation towards the fulfilment of consumers' needs.

6.3 Single Sign On (SSO)
Access to the services described in the previous chapters will be implemented, as per the project’s
requirement, using the single sign on pattern. Single Sign On is a form of access control utilised in
systems that operate in a Server – Client form, especially in mobile environments. It enables the
user, or client in this context to authenticate and connect to the server without using the traditional
username and password every time, but only once for a given time period, specified by the server’s
configuration. From the moment that a user is authenticated, he is given a private key that will serve
as a unique identifier allowing him to connect seamlessly to the server until it expires and the
authentication process should be repeated.
The implementation of such a system entails many security-related practices that can be missed
from someone who is not specialized in this type of software. As such, to employ this type of
security, the Optimodality Framework will contain an Identity Server, a component whose sole
responsibility is to contain the user repository, along with the related authentication and
authorization functionality. For this project, we will use the OAuth2[23] protocol, which is an
established and very customizable open-source implementation of the SSO paradigm, that suits the
majority of our use-cases. Detailed information on its characteristics and features can be found on
the referenced website.
In terms of functionality, the Identity Server acts as a proxy for any communication that is directed
towards the API of APIs, dictating if the system will respond and the amount of information that the
response will contain depending on the user’s registration status and permission level. From the
developer perspective, after the initial configuration, the Identity Server is a black box that will
supply or deny access to the Optimodality Framework content. It will be contained in the
framework, but will not be accessible externally for security reasons. The diagram below aims to
describe how the Identity Server will act in two scenarios, the provision of a security token and the
authentication of an incoming request.
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Authorization
request
Identity
Server

Client

API of APIs

Response with
security token
Optimodality Framework
Figure 6-6 : Authorization process using an Identity Server

Data request
Identity
Server

Client
Data response

Authorization
and proxying

API of APIs

Optimodality Framework

Figure 6-7 : Access to API of APIs content using SSO
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7 Challenges
For the implementation of the Door-to-Door Planning, Table 7 of D1.1 with the functional
requirements has been taken under consideration. The initial specifications have been updated after
also taking into account the research on travel planners, the challenges in technical implementation
and decisions taken in the project technical meetings. The most demanding task was the effort to
conquer the development of a fully-functioning multimodal travel-information, planning and
ticketing service. This would serve the purpose of promoting and furthering a considerably larger
utilization of multimodal travel by travel users in Europe.
In order to do that, it is necessary to overcome some of the obstacles to delivering the service
enhancements that would bring about similar modal shifts in the mind-set of travel users. Towards
this direction it was vital to initiate the different criteria enumerated by the travel users themselves,
as well as the rest stakeholder groups, that have a vested interest in satisfying customers’ desires.
Furthermore, it was imperative to tackle several technical, administrative and legal obstacles. In
concrete, optimodality barriers could be discerned in the following categories:
•
•
•
•

Business (B),
Policy (P),
Technology (T),
Infrastructure (I).

The following table summarise the challenges that are related with the design of the user interface
and how those have been addressed.
Category
B/P

B

B/T

P/T

T

Challenges
Ensuring data confidentiality/privacy.

Solution
Authentication mechanism, user data
stores on local database and user
agreement on terms of use.

Addressing effectively customers preferences
Personalized preference on user profile
and special needs e.g. design assistance
in order to get personalized solutions for
services for people with mobility problems
each leg.
e.g. carriage of personal wheelchair,
provision of 3rd party wheelchair etc.
Correct standards and life cycle of
development have been followed,
including user and system testing to
Service Reliability.
ensure that the frond-end functionality
will work properly to all the appropriate
platforms.
Take into consideration the personalized
Accurate data required for all criteria
preference on user profile in order to
including environmental impact (carbon
filter and apply the solutions, according
footprint) of transport services.
to the specific criteria, on user interface.
Handles backend connections in a
Communications must support a timeout
connection pool. After a request
function.
completed successfully, the connection
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P

B/T

Non-discriminatory information - open data
access but with respect to sensitive data
(personal data and commercially sensate
data).
Timetables must be accurate and complete
and have to be provided by the carriers/
operators just in the time they are made
public or are updated (e.g. by using the
schedules and itinerary management
module).

T/B

Time zones and currency synchronization.

P

Passenger rights for multimodal journeys
unregulated.

T

One-stop cross-device responsive user
interface.

keeps the connection open and wait for
the next request to forward. The
connection pool is able to grow
according to the number of threads that
want to forward requests in parallel.
Connections in the pool get closed after
the configurable idle time.
Sensitive user data stores on local
database
The updated provided, from the backend, Timetables will be handling by the
frond-end and be shown at the user
interface.
The primary currency will be setup
according to the location of the user.
Currency exchange rates will be updated
through a web-service once a day.
Passenger rights are available to the user
for each means of transport.
Cross platform technologies like
Bootstrap, HTML5, CSS3 have been used
to insure the responsive user interface.

Table 7-1: Challenges that are related with the design of the user interface
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8 Conclusions
The EuTravel ecosystem interface is designed and implemented taking into account research of
available travel planners on the market (Figure 8-1, Figure 8-2), previous deliverables and partners’
feedback.

Figure 8-1 : Supported modes of transport of existing travel planners

Figure 8-2 : Supported capabilities of existing travel planners
Overall task 2.3 delivers a multimodal travel planner that:
• supports several modes of transport (air, rail, bus/coach, ferry) and door-to-door segments,
• is user friendly following latest user interface trends,
• is accessed through multiple devices,
• is implemented based on the latest web technologies and,
• returns personalized results.
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Figure 8-3 presents an overview of the planner capabilities.

Figure 8-3 : EuTravel multimodal travel planner capabilities overview
The Eutravel planner consists a multilingual and multiplatform (PC, tablet, mobile phone) manmachine interface. The front-end travel planner is divided in twelve functional components (stages):
1.
Registration/Log In
2.
User Profile
3.
Journey Planning
4.
Solutions listing
5.
Real-Time Trip Management - Alerts
6.
Booking
7.
Ticketing
8.
Search History
9.
Wish list
10.
Web Analytics Services
11.
Payment
12.
Re-planning - Rerouting
The Man-Machine Interface (MMI) will allow a traveller to create a profile with its travel
characteristics and preferences. The designed functionality will allow travellers to plan their whole
journey according to their preferences and specific needs and filter the “optimal” results returned.
The design hides from the user the complexity of several processes at the back-end of the system
(run by services or software agents). Overall, the EuTravel architecture can automate the task of
mashing up travel services and enables the development of applications -such as travel plannersthat can offer a seamless travel planning experience for end users.
The services that run on the Ecosystem’s ‘Cloud’, allows the travellers and other stakeholders to
access multiple Ecosystem services and applications using a single sign-on; in the same time the
EuTravel infrastructure, enables travel and transport service providers to build a set of intelligent
“optimodal” applications to address their specific needs.
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The objectives set for this task has been successfully met. The design and implementation of a
unique and innovative consumer interface for the Ecosystem that is available in multiple languages
and platforms (PC, tablet, and mobile phone) has been successfully completed.
EuTravel also allows to a traveller create a profile, setup his travel characteristics and preferences,
allowing the Super API to calibrate and customise the returned results. This functionality meets
and enforces the objective for personalised results based on traveller needs and preferences.
Implementation continues by incorporating feedback from partners, internal users and in a later
stage feedback from uninformed travellers. One of the key challenges is improving the performance
of the demonstration system (time required for returning results). At this point delays in returning
results from shopping services to the end user occur, especially on flights. This cannot be avoided in
the test environments provided by travel service providers in the context of the project. In a
production environment, the response time is expected to be significantly reduced. To deal with this
problem, consortium partners are working on optimising the orchestration of the multiple services.
The output of this Deliverable will be used for the task T3.2 (Deployment of initial EuTravel
Ecosystem) and the D3.2.
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10 Annexes
10.1 Annex1: Online Travel Planners that do not support Multimodal Journey
Planning
A/A
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Name
tripadvisor
triphobo
booking
skyscanner
paravion
fly
bravofly
helloworld
flightnetwork
farecompare
cheapflights
orbitz
wego
momondo
opodo
taxidiamprosta
pamediakopes
travelplanet24
TripIt
STA Travel
Gogobot
LonelyPlanetThornTree Forum
Roadtrippers
Mygola
Inspirock
RTD – Denver
Tripomatic

URL
http://www.tripadvisor.com
http://www.triphobo.com
http://www.booking.com
http://www.skyscanner.net
http://www.paravion.com.cy
http://www.fly.co.uk
http://www.bravofly.com/vg1/flights.do?tab=logovoli
http://www.helloworld.com.au
http://www.flightnetwork.com
http://www.farecompare.com
http://www.cheapflights.com
http://www.orbitz.com
http://www.wego.com
http://www.momondo.com
http://www.opodo.com
http://www.taxidiamprosta.com
http://www.pamediakopes.gr
http://www.travelplanet24.com
https://www.tripit.com
http://www.statravel.co.uk/?redirected_from=US
https://www.gogobot.com
https://www.lonelyplanet.com/thorntree
https://roadtrippers.com
http://www.mygola.com
http://www.inspirock.com
http://www.rtd-denver.com/GoogleTripPlanner.shtml
http://www.tripomatic.com/#/?wizard
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