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1. INTRODUCTION  

Within the Intelligent Transport1 challenge, the passenger is at the centre of all concerns. The rail 

sector must therefore improve its performance by offering innovative solutions to meet this challenge. 

In this context, the MaaSive project aimed at setting up an efficient European transport system 

through a single application offering activities to travellers in order to simplify the user experience, 

mask the complexity of information and services and promote the local environment.  

The overall objective of the project is to research and implement a transparent and interoperable 

platform offering new levels of interaction between passengers and transport stakeholders based on 

Mobility as a service, as well as a ubiquitous and innovative interface for the global transport services 

ecosystem.  

In this way, MaaSiveôs WP7 deals with the specification and implementation of this unique Travel 

companion application. This unique application aimed to guarantee all the functionalities required for 

the traveller based on the MaaS concept. For this purpose, and in order to guarantee the coherence 

with S2R projects, the system model is developed using the Arcadia Capella design tool. 

The purpose of this document is to consider the different components of the Travel Companion for 

the specification of MaaSive core release. It is organized as follows: Section 3 defines the operational 

aspects to follow in order to define the Travel Companion system as well as the use cases. Section 

4 describes the system analysis, describing the actors that interact with the system, and the 

capabilities provided by the system through exchange scenarios between the system and the actors. 

Section 5 contains the functional aspects, the system architecture and the components that should 

be developed to provide the described capabilities. Section 6 deals with the functional scenarios, 

describing all interactions between the components of the system. The following section, namely 

section 7, presents the external exchanges describing how the components developed at TD4.5 

scope interface with other TDs and with external systems. Finally, section 8 concludes the document 

with the conclusion.  

  

                                                
 

1 Transport in the European Union Current Trends and Issues March 2019 : 

https://ec.europa.eu/transport/sites/transport/files/2019-transport-in-the-eu-current-trends-and-issues.pdf 
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Reference 
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3. OPERATIONAL ASPECTS 

This section presents the underlined principles followed for the design of the Travel Companion. 

Based on some prerequisite drivers, the design of the TC must comply with the Shift2Rail ecosystem 

answering a unique interface for the traveller, multimodality and homogeneity. All of these depend 

on the traveller the main actor of the system. 

 PRINCIPLES 

WP7, the Travel Companion aims to design the mobile companion application for travellers during 

their door-to-door journey. This concept of Companion will be the interface of the Shift2Rail 

ecosystem with the travellers. 

This application will centralize all the S2R services to offer them to the traveller through a 

homogenised way enabling them to access all the capabilities of the system. This solution of travel 

companion aggregates the existing technologies of the Travel Experts and the S2R ecosystem. 

This application being the interface for the traveller, it should deal through its different component 
and modules with all the other WPs to perform functions like Journey Planning, Shopping, Booking, 
Ticketing, Alternatives management, Alert notifications, etc. ,  

 SCOPE/PURPOSE 

Through the Travel companion, the traveller represents the cornerstone of the system. The whole 

work is carried out to provide him a unique application allowing him to prepare and perform a door-

to-door travel.  

The Personal Application (PA) represents the interface of the Travel Companion dedicated to the 

user. Thus, the traveller interacts with the different services of the S2R Ecosystem, getting 

assistance and access to the different information and services. Part of the Travel Companion, the 

PA is intended to be based on modular architecture to manage the different modules developed 

through the S2R projects.  

The Travel Companion aims to provide the user with the necessary functions to plan and realise the 

trip. It automatically invokes the other TDs to perform Shopping Booking & Ticketing, alternative 

itineraries, display alerts, offer alternative routings where applicable and desired. 

Based on ATTRACkTIVE Travel Companion results, the WP7 will work to integrate a compatible 

approach to include Mobility Packages within the IP4 framework enabling: 

¶ The management of entitlements tailored for multi-modality, including anti-fraud measures;  

¶ The management of multi-user travelling together; 

¶ To inform stakeholders such as family members of the travel journey status; 

In addition, within MaaSive travellers will experience a door-to-door journey through mixed reality. 

The concept of Mixed Reality has emerged as a useful tool for industrialists that can alter and then 

enhance customers surrounding perception. This has been particularly beneficial for those operating 

in the travel industry to encourage customers to visit local sights and local shops. We can list how 

the Mixed Reality is delivering values for both end customers and the transport providers: 

https://www.revfine.com/travel-industry/


  

H2020 ï Contract 

No 826385 ï MaaSive 

 

 

 

 

S2R-MaaSive-D7.1-TD4.5 Page 15 of 123 14/04/2020 
 

¶ Augmented reality trimming down language differences 

¶ Virtual maps, plan and guidance ensuring no travellers are being lost 

¶ Virtual booking interface  

¶ Virtual travel experiences (detect hotels, coffee shops, stairs escalators) 

¶ Augmented tourists information 

¶ Augmented reality gamification 

Applications already exist on mobile phones, but they do not exploit the full potential of this new 

technology. For example, a user may point their phone at a restaurant and instantly be provided with 

reviews or menus. Hence, some features offered to passengers are not exploitable throughout the 

typical travellerôs journey who must be able to use his hands.  

Indeed, the main challenge is the adoption of MR glasses, thanks to which travellers will benefit from 

the digital interactivity enabled, since it produces motion-tracked elements that react to real world 

features and gestures. These new devices incorporate components that can provide tracking and 

mapping, enabling indoor navigation, which is still an obstacle for travel applications today. 

Moreover, these new head-mounted devices allow users to keep their hands free while taking 

advantage of the experiences offered to them, taking photos, getting directions, checking the 

weather and making a phone call, which is very relevant in the field of transportation. 

These devices seem to be an appropriate solution to offer MR to Travellers. They are already widely 

used in industry for communication and training and are becoming more and more accessible for 

use in our daily lives. 

 
 

 

Figure 1: Shift2Rail IP 4 Technical Demonstrators and the Functions of TD4.5 ï Travel 
Companion 

The MaaSive Travel Companion is composed of the following elements: 

¶ A personal application, based on a framework which enables the integration of all User 

Interfaces of the MaaSive services into a unified personal application, 

¶ A Web Front End enabling to access MaaSive services from Web Browsers, 
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¶ A Mixed Reality Composer and Engine, enabling a Travel Expert to create door-to-door 

experimentations of the future generation of travel experiences using Mixed Reality devices. 

¶ The Cloud Wallet, a virtual space that stores all relevant information related to the users and 

their trips (preferences, journey details, entitlements purchased, Mobility Packages, groups, 

etc), making it available for both the users and also different IP4 services (shopping, Booking 

etc). 

 DESIGN DRIVERS 

Based on the ATTRACkTIVE project the design of the Travel Companion supports:  

User-friendliness: being user-centric entails that the TC must facilitate the interaction of the traveller 

with the S2R system in an intuitive way. This is mostly reflected in the design of the GUI with which 

the user interacts.  

Use of shared concepts: to guarantee interoperability at the semantic level, the design of the TC 

relies on the concepts defined in the common Shift2Rail ontology.  

Use of standard communication patterns: to guarantee interoperability at the technological level, 

the TC is designed to use patterns of interaction and of communication that are used in standard 

technologies. As a result, the TC follows a service-based approach when it needs to provide 

information to external modules. Furthermore, the personal application supports multiple data 

formats, such as XML or JSON depending on the service. 

Authorisation: to emphasise security and privacy of the personal information of the traveller, 

authentication and authorisation mechanisms are in place to allow only authorized parties to access 

said information.  

Component-based design: the design of the TC fosters a modular approach by dividing the TC into 

several components, which interact through interfaces both among themselves and with external 

services. Each component can use its own data format and protocol.  

Secure storage: sensible data must be stored to a permanent, reliable, highly available and secure 

storage. The stored data inside the TC are protected against unauthorised access for that reason.  

Local storage: to enable adequate traveller guidance and experiences, there is data that must be 

available to the user even in cases of limited or no connectivity. A local storage provides means to 

support these use-cases.  

Offline mode: to enable adequate information to the traveller for offline mode. In case of no internet, 

no connection is available with the Cloud Wallet however; the traveller should get access to his ticket 

and necessary information. 

None logged-in user: to enable user without user profile on the TC to get limited access to the 

services of the Shift2Rail ecosystem. 
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 USE CASES 

 

Use Case ID  Use Case Name 

UC_TD4.5_01 MUC: A user creates a new group 

UC_TD4.5_02 MUC: The Group Administrator adds a new group member 

UC_TD4.5_03 MUC: The Group Administrator removes a group member 

UC_TD4.5_04 MUC: Change the Group Administrator 

UC_TD4.5_05 MUC: A Group Member leaves a group 

UC_TD4.5_06 MUC: The Group Administrator merges preferences before shopping a new group 
trip 

UC_TD4.5_07 MUC: Group Members receive push notifications 

UC_TD4.5_09 MUC: A User shares a trip with another user TBU 

UC_TD4.5_11 Inspection: Fraud control during inspection 

UC_TD4.5_13 User has access to Travel Companion functionalities through web portal 

UC_TD4.5_14 User can access several TC functionalities without being logged in the system 

UC_TD4.5_15 Token is selected to validate in a specific TSP  

UC_TD4.5_17 MAAS: User adds a Mobility Package to his profile 

UC_TD4.5_18 MUC: A travel arranger shops a trip for someone else 

UC_TD4.5_19 Experience author develops a mixed reality experience 

UC_TD4.5_20 Experience author publishes a mixed reality experience 

UC_TD4.5_21 Traveller starts an experience on mixed reality device from the personal application 

UC_TD4.5_22 Traveller receives TC notifications during mixed reality experience 

UC_TD4.5_23 Traveller interacts by hands or voice during mixed reality experiences 

UC_TD4.5_24 Traveller interacts by voice in mixed reality experiences 

UC_TD4.5_25 MUC: A user sets another user as travel arranger 

UC_TD4.5_26 MUC: A user removes a travel arranger 

UC_TD4.5_27 MUC: The group administrator books the offer for the joint itinerary part of the trip 

UC_TD4.5_28 MUC: The group administrator issues the offer for the joint itinerary part of the trip 

UC_TD4.5_29 MUC: The group administrator shops a trip for the group 

UC_TD4.5_30 MUC: The group administrator shops individual itinerary part to a shared group trip 

Table 2: Use Cases for TD4.5 ï Travel Companion within MaaSive WP 7 
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4. SYSTEM ANALYSIS 

The system analysis consists of the identification of actors and the needed functions for the Travel 

companion. These functions are then depicted in high-level exchange scenarios. 

 SYSTEM, ACTORS AND FUNCTIONS 

 Actors 

When planning a travel different parameters should be taken into account, whether for the traveller 

who has to organize his journey or for the TSPs. This section describes these different actors 

involved in the Travel Companion. Some of these actors had already been defined in the 

ATTRACkTIVE project and they will be used in this project as well, but the list has been enhanced 

with new actors specific to MaaSive project. 

 

Actor  Description from the Glossary 
Anonymous User User who interacts without being registered and logged into the S2R-

IP4 

Group Administrator Someone who is part of a group of travellers and has the role of 
Administrator. 

Group Member Someone who is part of a group of travellers which is administrated 
by the Group Administrator. 

LBE Author Person who is responsible of creating the location based experiences, 
whether in mixed reality or not 

Retailer  A retailer is an organization selling the Products of Travel Service 
Provider(s) using the services of Distributors. A retailer may have a 
direct relationship with a TSP whereby it acts as an appointed agent 
and/or it may have an indirect relationship with a TSP whereby it uses 
the services of a Commercial Distributor. 
A TSP can play the role of a retailer in connection with both its own 
products and those of a partner TSP by whom it is licensed. 

Retailer is also called Travel Agent. 

Travel Service Provider 
(TSP) 

Organization providing access to travel related services (e.g. 
planning, booking and ticketing) to the public, without necessarily 
being the actual provider of the physical transport services 
themselves. This could include also travel experiences at stations and 
vehicles and much more. 

Travel Arranger Someone who plans and potentially also shops, books, and issues a 
trip for another person that will be the traveller of the trip. 

Traveller The Traveller (see also ñPassengerò when on-board of a vehicle) is 
the person making a travel in accordance with the terms and 
conditions of the entitlement(s). 
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User The user is the generic actor involved in the Shift2Rail environment. 
Using the Personal Application on the internet enabled device, they 
register and could make a mobility request, selects an Offer to create 
their trip and potentially pays for the booking(s). 

Table 3: Actors of the TD4.5 ï Travel Companion 

The following figures describe the travel companion system and present the different actors involved 

with functions linking them to each other. 
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Figure 2: [SAB] TD4.5_TC_System_MaaSive 
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The Figure 2, presents the missions capabilities and actors of the MaaSive Travel companion 

system. 

 

 

Figure 3: [MCB][MAA] Mission_provide_itinerary_assistance 

 

 

Figure 4: [MCB][MAA] Mission_assist_group_travelling 












































































































































































































