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Executive Summary 
Work package 2 “Requirements and Use Cases” aims to define in detail the use cases of each 

demonstrator, the scenarios for each implementation phase, and the value-added services required   

for the success of the demonstrators. Task 2.5 “Demonstrator use case definition” target is on the 

one hand to develop the use case scenarios and on the other hand to enrich the provisional list of 

AVENUE services, selecting at least 10 services for demonstration. Part of the work in task 2.5 feeds 

into deliverables 2.16-2.18, while the work of T2.5 that feeds into this deliverable focuses on the 

AVENUE services. The task foresees that these services will be further detailed in line with the needs 

and feedback from the demonstrator and replicator cities. 

This list is the second version of AVENUE services that has been reviewed and approved by all project 

partners, and in particular the PTOs of the demonstration sites, as well as the partners responsible 

for the technical development and implementation of the services (Bestmile (BM), MobileThinking 

(MT) and Navya). It is an accurate picture of the status of discussions and ideas of the PTOs and other 

project partners involved right now – logically it will evolve and change over the course of the 

project. 

The introductory chapter provides a general introduction to the project and its key aspects, as well as 

complete overview on how the Second Definition of AVENUE services has been determined, the 

phased approach of the task and a description of the methodology and steps taken.  

Chapter 2 describes the outcome of the ideation process, while chapter 3 describes the research that 

has been conducted by CERTH around some of the services. Chapter 4 focuses on the services 

defined in the first deliverable on services, D2.13, and outlines the links between the first and second 

definition of AVENUE services. Chapter 5 focuses on AVENUE services that are for the PTOs benefit 

rather than for the end-user. 

The conclusion finally summarises the work done during phae 2 of task 2.5 as well as the key 

outcomes of the work which are summarised in this deliverable D2.14. 

Comprehensive work has been conducted over the past year by the PTOs, the technical partners as 

well as some other project partners in order to ideate on potential services that could be developed 

and implemented in the framework of the AVENUE project. Throughout a multi-step ideation 

process, initial user stories were detailed and a large number of ideas were developed. Based on the 

ideation process, the technical partners analyzed all the ideas in terms of their feasibility and 

grouped into in- and out-of-vehicle services. Finally, all the project partners evaluated and prioritized 

the services that could be feasible in phase 2, with a special attention given to the evaluation of the 

PTOs. As a result, nine services have received the highest ranking. Three of them are already 

confirmed to be implemented in phase 2 (marked “yes”), all others need to be reevaluated by the 

PTOs. In addition to this, scientific research on several services is ongoing and will be continued in 

the framework of WP4, conducted by CERTH. When the first results are available, PTOs will evaluate 

them and will discuss with CERTH in how far they can be tested or implemented in their operations. 

Lastly, several services have been identified in the project that are rather services for the PTOs 

themselves. The need for these services is to be further discussed and evaluated in the coming 

months.  



1 

 

1 Introduction 
AVENUE aims to design and carry out full-scale demonstrations of urban transport automation by 

deploying, for the first time worldwide, fleets of autonomous minibuses in low to medium demand areas 

of 4 European demonstrator cities (Geneva, Lyon, Copenhagen and Luxembourg) and 2 to 3 replicator 

cities. The AVENUE vision for future public transport in urban and suburban areas, is that autonomous 

vehicles will ensure safe, rapid, economic, sustainable and personalised transport of passengers. 

AVENUE introduces disruptive public transportation paradigms on the basis of on-demand, door-to-door 

services, aiming to set up a new model of public transportation, by revisiting the offered public 

transportation services, and aiming to suppress prescheduled fixed bus itineraries. 

 

Vehicle services that substantially enhance the passenger experience as well as the overall quality and 

value of the service will be introduced, also targeting elderly people, people with disabilities and 

vulnerable users. Road behaviour, security of the autonomous vehicles and passengers’ safety are 

central points of the AVENUE project. 

 

At the end of the AVENUE project four year period the mission is to have demonstrated that 

autonomous vehicles will become the future solution for public transport. The AVENUE project will 

demonstrate the economic, environmental and social potential of autonomous vehicles for both 

companies and public commuters  while assessing the vehicle road behaviour safety. 

1.1 On-demand Mobility  
Public transportation is a key element of a region's economic development and the quality of life of its 

citizens.  

Governments around the world are defining strategies for the development of efficient public transport 

based on different criteria of importance to their regions, such as topography, citizens' needs, social and 

economic barriers, environmental concerns and historical development. However, new technologies, 

modes of transport and services are appearing, which seem very promising to the support of regional 

strategies for the development of public transport.  

On-demand transport is a public transport service that only works when a reservation has been 

recorded and will be a relevant solution where the demand for transport is diffuse and regular transport  

is inefficient.  

On-demand transport differs from other public transport services in that vehicles do not follow a fixed 

route and do not use a predefined timetable. Unlike taxis, on-demand public transport is usually also not 

individual. An operator or an automated system takes care of the booking, planning and organization.  

It is recognized that the use and integration of on-demand autonomous vehicles has the potential to 

significantly improve services and provide solutions to many of the problems encountered today in the 

development of sustainable and efficient public transport. 

1.2 Autonomous Vehicles 
A self-driving car, referred in the AVENUE project as an Autonomous Vehicle (AV) is a vehicle that is 

capable of sensing its environment and moving safely with no human input.  The choice of Autonomous 
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vs Automated was made in AVENUE since, in the current literature, most of the vehicle concepts have a 

person in the driver's seat, utilize a communication connection to the Cloud or other vehicles, and do 

not independently select either destinations or routes for reaching them, thus being “automated”.  The 

automated vehicles are considered to provide assistance (at various levels) to the driver. In AVENUE 

there will be no driver (so no assistance will be needed), while the route and destinations will be defined 

autonomously (by the fleet management system). The target is to reach a system comprising of vehicles 

and services that independently select and optimize their destination and routes, based on the 

passenger demands. 

 

In relation to the SAE levels, the AVENUE project will operate SAE Level 4 vehicles. 

 
©2020 SAE International 

1.2.1 Autonomous vehicle operation overview 
We distinguish in AVENUE two levels of control of the AV: micro-navigation and macro-navigation. Micro 

navigation is fully integrated in the vehicle and implements the road behaviour of the vehicle, while 

macro-navigation is controlled by the operator running the vehicle  and defines the destination and path 

of the vehicle, as defined the higher view of the overall fleet management. 

For micro-navigation Autonomous Vehicles combine a variety of sensors to perceive their surroundings, 

such as 3D video, lidar, sonar, GNSS, odometry and other types sensors. Control software and systems, 

integrated in the vehicle, fusion and interpret the sensor information to identify the current position of 

the vehicle, detecting obstacles in the surround environment, and choosing the most appropriate 

reaction of the vehicle, ranging from stopping to bypassing the obstacle, reducing its speed, making a 

turn etc. 
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For the Macro-navigation, that is the destination to reach, the Autonomous Vehicle receives the 

information from either the in-vehicle operator (in the current configuration with a fixed path route), or 

from the remote control service via a dedicated 4/5G communication channel, for a fleet-managed 

operation. The fleet management system takes into account all available vehicles in the services area, 

the passenger request, the operator policies, the street conditions (closed streets) and send route and 

stop information to the vehicle (route to follow and destination to reach).   

1.2.2   Autonomous vehicle capabilities in AVENUE 
The autonomous vehicles employed in AVENUE fully and autonomously manage the above defined, 

micro-navigation and road behaviour, in an open street environment. The vehicles are autonomously 

capable to recognise obstacles (and identify some of them), identify moving and stationary objects, and 

autonomously decide to bypass them or wait behind them, based on the defined policies.  For example 

with small changes in its route the AVENUE shuttle is able to bypass a parked car, while it will slow down 

and follow behind a slowly moving car.  The AVENUE vehicles are able to handle different complex road 

situations, like entering and exiting round-about in the presence of other fast running cars, stop in zebra 

crossings, communicate with infrastructure via V2X interfaces (ex. red light control). 

The shuttles used in the AVENUE project technically can achieve speeds of more than 60Km/h. However 

this speed cannot be used in the project demonstrators for several reasons, ranging from regulatory to 

safety. Under current regulations the maximum authorised speed is 25 or 30 Km/h (depending on the 

site).  In the current demonstrators the speed does not exceed 23 Km/h, with an operational speed of 14 

to 18 Km/h. Another, more important reason for limiting the vehicle speed is safety for passengers and 

pedestrians. Due to the fact that the current LIDAR has a range of 100m and the obstacle identification is 

done for objects no further than 40 meters, and considering that the vehicle must safely stop in case of 

an obstacle on the road (which will be “seen” at less than 40 meters distance) we cannot guarantee a 

safe braking if the speed is more than 25 Km/h. Note that technically the vehicle can make harsh break 

and stop with 40 meters in high speeds (40 -50 Km/h) but then the break would too harsh putting in risk 

the vehicle passengers. The project is working in finding an optimal point between passenger and 

pedestrian safety.  

  

1.3 Preamble 
Work package 2 “Requirements and Use Cases” aims to define in detail the use cases of each 

demonstrator, the scenarios for each implementation phase, and the value-added services required   for 

the success of the demonstrators. A human-centered design approach for the design of the use cases 

will be followed. The required data to be collected for the impact analysis will also be defined. Existing 

know-how and best practices will be surveyed, assessed and analyzed. The work in the tasks of WP2 is 

iterative, and as the provided demonstrators and services become more sophisticated, new iterations of 

the work of the different tasks will be integrated. 

Task 2.5 “Demonstrator use case definition” target is on the one hand to develop the use case scenarios 

and on the other hand to enrich the provisional list of AVENUE services, selecting at least 10 services for 

demonstration. Part of the work in task 2.5 feeds into deliverables 2.16-2.18, while the work of T2.5 that 

feeds into this deliverable focuses on the AVENUE services. The task foresees that these services will be 

further detailed in line with the needs and feedback from the demonstrator and replicator cities. 
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trigger a questionnaire in a feedback 
section in the mobile application 

Via the mobile application Phase 2 MT  

Emotion-detection built-in camera inside the 

shuttle 
Phase 3 / Not possible 

Navya / CERTH 

Ongoing scientific research, see chapter 
3. 

Via thumbs up / thumbs down to camera 

inside the shuttle 
Not in scope 

 

Via avatar on screen inside shuttle Not possible  

Picture feedback (augmented reality -> via 

bus) 
Not possible 

 

Table 2: Outcome feasibility study - user story 1: provide feedback 

2.1.2 As a user, I want to be entertained while riding the 

vehicle/service 

Idea Feasibility? 
Partners involved & 

comments 

Via Wi-Fi (access to paid websites with entertainment)  Phase 2 

PTOs / Navya 

Possible with independent 
material that does not 

interfere with the shuttle 
system 

Via news and updates relevant to the area of the route 

(sports-news near stadiums etc.) 
Phase 2 

MT / PTOs 

If localized news feeds are 
available / provided by the 

PTOs, they can be 
displayed in the application 

Via quizzes inside the shuttle (Fun fact, area knowledge 

etc.) 
Phase 3 

MT / PTOs 

Quizzes can be integrated 
in the application 

Via quiz game between the shuttles (allow passengers to 

compete against passengers inside another shuttle 
Phase 3 

MT / PTOs 

Could be integrated in the 
application 

Via augmented reality applications within the shuttle 
Phase 3 / Not 

possible 
MT / PTOs / CERTH 

Via gamification at bus stops and inside the shuttle (steering 

wheel for kids, light games in the ceiling, etc.)  
Not in scope 

 

Via smells inside the shuttle Not in scope  

Via dating and networking (meet others) chats and functions 

inside the shuttle 
Not in scope 

 

Via fitness exercise games at bus stops (while waiting - stay 

healthy)  
Not in scope 

 

Via virtual reality guided tours inside the shuttle  Not possible  

Via interactive screens inside the shuttle and at bus stops 

(news, weather, entertainment, status of operation, etc.) 
Not possible 

 

Via book-renting system at bus stop signs and inside the 

shuttles 
Not possible 

 

Via guided tours (safety driver or speaker system - 

designated area)  
Not possible 
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Table 3: Outcome feasibility study - user story 2: entertainment 

2.1.3 As a user I want to get assistance/aid when needed 

during the service 
Idea 

Feasibility? 
Partners involved & 

comments 
Via emergency button inside the shuttle Phase 1 Navya 

Implemented 

Via information in local language / channel Phase 2 MT / PTOs 

Application can be available in 
several languages, 

translations to be provided by 
PTOs 

Via direct call button to police, ambulance, assistance 

etc. 

Phase 2 MT / PTOs 

Call button with prefilled 
emergency button in the 

application 

Via an automated ramp activated by the users Phase 2 / Phase 3 Navya 

Via chat bot Phase 3 MT / PTO 

Can be implemented via the 
application but requires 

human at the receiving end for 
specific questions 

Via audio detection (ask for help and assistance) Phase 3 CERTH / Navya / PTOs 

Ongoing scientific research, 
see chapter 3 

 

Via application (manage booking, communicate etc.) 

(including services for blind people) 

Phase 3 MT / PTOs / Navya 

Via other travelers (activation of peer-to-peer help) Phase 3 MT / PTOs 

Only if user login and booking 
is available 

Via supervision surveillance inside the shuttle (PTO 

personal over-viewing the shuttle, ready to help) 

Phase 3 / Not possible CERTH 

Ongoing scientific research, 
see chapter 3 

Via automated camera detection of emergencies, 

needed assistance etc. 

Phase 3 / Not possible CERTH 

Ongoing scientific research, 
see chapter 3 

Virtual agent inside / outside the shuttle Not in scope  

Via a help robot inside the vehicle (aid people in and 

outside the shuttle at stops) 

Not possible  

Table 4: Outcome feasibility study - user story 3: get help 

2.1.4 As a user, I want to know where the bus is 

Idea 
Feasibility? 

Partners involved & 
comments 

Via real time map in mobile application  
Phase 1 

MT 

Implemented 
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2.2.1 As a user, I want to be able to provide feedback about 

the service 

Idea Phase Type 

Via thumbs up/ thumbs down to a camera inside the 

shuttle 
Not in scope 

In 

Via avatar on the screen inside the shuttle Not possible In 

Picture feedback (augmented reality -> via bus) Not possible In 

Via a questionnaire provided inside the shuttle Phase 2 In 

Via PTO website formula Phase 2 In 

Via smiley system (buttons) inside the shuttle Phase 2 In 

Via photo upload to PTO Phase 2 In 

Via QR code in- and outside shuttle Phase 2 In and Out 

Via mobile application Phase 2 In and Out 

Emotion-detection built-in camera inside the shuttle Phase 3 In 

Table 10: Outcome categorization - user story 1: provide feedback 

2.2.2 As a user, I want to be entertained while riding the 

vehicle/service 

Idea Phase Type 
Via gamification at bus stops and inside the shuttle (steering 

wheel for kids, light games in the ceiling, etc.)  
Not in scope 

In and Out 

Via smells inside the shuttles  Not in scope In 

Via dating and networking (meet others) chats and functions 

inside the shuttles 
Not in scope 

In 

Via fitness exercise games at bus stops (while waiting - stay 

healthy)  
Not in scope 

Out 

Via virtual reality guided tours inside the shuttle  Not possible In 

Via interactive screens inside the shuttle and at bus stops 

(news, weather, entertainment, status of operation, etc.) 
Not possible 

In 

Via book-renting system at bus stop signs and inside the 

shuttles 
Not possible 

In and Out 

Via guided tours (safety driver or speaker system - area 

designated)  
Not possible 

In 

Via Wi-Fi (access to paid websites with entertainment)  Phase 2 In 

Via news and updates relevant to the area of the route 

(sports-news near stadiums etc.) 
Phase 2 

In 

Via quizzes inside the shuttle (Fun fact, area knowledge 

etc.) 
Phase 3 

In 

Via quiz game between the shuttles (allow passengers to 

compete against other passengers inside another shuttle 
Phase 3 

In 

Via augmented reality applications within the shuttle Phase 3 / Not possible In 

Table 11:  Outcome categorization - user story 2: Be entertained 
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2.2.3 As a user I want to get assistance/aid when needed 

during the service 
Idea Phase Type 

Virtual agent inside / outside the shuttle Not in scope In and Out 

Via help robot inside the vehicle (aid people in and outside 

the shuttle at stops) 

Not possible In 

Via emergency button inside the shuttle Phase 1 In 

Via information in local language / channel Phase 2 In and Out 

Via direct call button to police, ambulance, assistance etc. Phase 2 In 

Via an automated ramp activated by the users Phase 2 / Phase 3 In 

Via chat bot Phase 3 In 

Via audio detection (ask for help and assistance) Phase 3 In 

Via application (manage booking, communicate etc.) 

(including services for blind people) 

Phase 3 In 

Via other travelers (activation of peer-to-peer help) Phase 3 In 

Via supervision surveillance inside the shuttle (PTO 

personal over-viewing the shuttle, ready to help) 

Phase 3 / Not possible In 

Via automated camera detection of emergencies, needed 

assistance etc. 

Phase 3 / Not possible In 

Table 12:  Outcome categorization - user story 3: get help 

2.2.4 As a user, I want to know where the bus is 

Idea Phase Type 
Via announcements about the current street, by app, 

speaker or safety driver inside the shuttle and at the bus 

stops. 

Not in scope 

In and Out 

Via streetlights indicating where the shuttles are driving  Not possible Out 

Via sound guidance (beeps getting closer etc.) Not possible Out 

Via real-time map in the mobile application  Phase 1 Out 

Via Google maps integration (including directions)  Phase 2 Out 

Via Siri, Google assistant, Alexa (ask my phone - chat box - 

virtual assistant)  
Phase 3 

Out 

Via mobile vibrations (rising frequency when getting closer 

to the bus stop)  
Phase 3 

Out 

In-vehicle monitor:  

- viewable from every seat 

- sufficient contrast 

- size of displayed information 

- content requirements 

Phase 3 / Not possible 

In 

Via screen at bus stop signs  Phase 3 / Not possible Out 

Via screen inside the shuttle (window or designated 

screens)  
Phase 3 / Not possible 

In 

Via button at bus stop sign (ETA of the next shuttle, street-

name etc.)  
Phase 3 / Not possible 

Out 

Table 13:  Outcome categorization - user story 4: vehicle location 







D2.14 Second Definition of AVENUE services 

15 

Table 17:  Outcome categorization - user story 8: feel safe 

2.3 Services prioritization for phase 2 
In order to advance with the selection of the services for phase 2, a prioritization game was organized 

during the General Meeting in Geneva, on 9 October 2019.  

Out of all the service ideas developed during the ideation process over the past months, 29 service ideas 

based on the 8 user stories have been deemed feasible in phase 2 or phase 2 / phase 3. These 29 

services would be implemented by one of the technical partners (MobileThinking, Navya, Bestmile, 

CERTH).  

Userstory Idea Phase Type 

Implementation by 

PTOs MT Navya CERTH BM  

Implementation by PTO only 

As a user, I want 
to be able to 
provide 
feedback about 
the service 

Via questionnaire 

provided inside the 

shuttle Phase 2 In X         

Via PTO website formula Phase 2 In X         

Via smiley system 

(buttons) inside the 

shuttle Phase 2 In X         

As a user, I want 
to be informed 
about the status 
of the service 

Via social media accounts 

(PTOs) (templates)    Phase 2 Out X         

Via website with status 

updates (PTOs)     

Phase 2 / 

Phase 3 Out X         

As a user, I want 
to feel safe 
using the service 

Via constant repetition of 

the rules (stickers, notes, 

safety driver etc.)   Phase 2 

In and 

Out X         

Table 18: Service prioritization for phase 2 - implementation by PTO only 

Userstory Idea Phase Type 

Implementation by 

PTOs MT Navya CERTH BM 

Implementation by several partners 

As a user, I want 
to be able to 
provide 
feedback about 
the service 

Via photo upload to PTO Phase 2 In X X      

Via QR code in- and 

outside shuttle Phase 2 

In and 

Out X X       

Via the mobile 

application Phase 2 

In and 

Out   X       

As a user, I want 
to be 
entertained 
while riding the 
vehicle/service 

Via Wi-Fi (access to paid 

websites with 

entertainment)   Phase 2 In X   X     

Via news and updates 

relevant to the area of 

the route (sports-news 

near stadiums etc.) 

Phase 2 / 

Phase 3 In X X       
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As a user, I want 
to be informed 
about the status 
of the service 

Via user-based portal 

(allowing passengers to 

flag shuttles that do not 

work or are full etc.) Phase 2 Out X X       

Via screen inside the 

shuttle (service updates 

etc.)     

Phase 2 / 

Phase 3 In X   X     

Via information displayed 

at bus stop sign     

Phase 2 / 

Phase 3  Out X  X     

Via mobile application     
Phase 2 / 

Phase 3  Out X X X     

As a user, I want 
to feel safe 
using the service 

Via clear instructions on 

how to enter and leave 

the shuttle    Phase 2 

In and 

Out   X       

Via chat function in 

mobile application (talk 

to supervisor/PTO)   Phase 2  In X X       

Via call button inside the 

shuttle and at bus stops 

to PTO (someone to talk 

to)  Phase 2  

In and 

Out     X   X 

Via sound/audio system 

that announces that the 

shuttle is 

approaching/leaving/hold

ing 

Phase 2 / 

Phase 3  

In and 

Out X   X     

As a user, I want 
to get 
assistance/aid 
when needed 
during the 
service 

Via information in local 

language / channel Phase 2 

In and 

Out X X       

Via direct call button to 

police, ambulance, 

assistance etc.     Phase 2 In X X X     

Via an automated ramp 

activated by the users     

Phase 2 / 

Phase 3  In     X     

As a user, I want 
to know if there 
is room in the 
vehicle 

Via an application     
Phase 2 / 

Phase 3 Out X X     X 

As a user, I want 
to know where 
the bus is 

Via Google maps 

integration (including 

directions)   Phase 2 Out X X       

As a user, I want 
to manage my 
trip 
 

Via call-center (manual 

booking over the phone)   Phase 2 Out X         

Via personalized function 

allowing passenger to set 

standard settings (like Phase 2 Out   X       
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wheelchair, dogs, kids 

etc.)    

Via user-based sharing 

platform allowing users 

to highlight delays on 

routes, crowd-based 

service (delays, vehicle 

condition etc.)     

Phase 2 / 

Phase 3 Out X X       

Via mobile application 

(booking, pricing, 

schedule, connections, 

order other means of 

transport etc.)     

Phase 2 / 

Phase 3  Out X X     X 

Via screen at bus stops 

(book, pay, stay updated 

etc.)     

Phase 2 / 

Phase 3  Out X      X 

Table 19: Service prioritization for phase 2 - implementation by several partners 

2.3.1 Sticker prioritization outcome per user story 
All partners were asked to choose their five favorite service ideas to be developed in phase 2. While the 

“votes” of most partners remained anonymous (red sticker), the PTOs had five votes that clearly 

indicated their preference: a green sticker with the first letter of their name on it: “H” – Holo = 

Autonomous Mobility, “K” – Keolis, “S” – Sales-Lentz Autocars, “T” – TPG.  

This chapter displays the results of the prioritization by all partners per user story on those services, that 

are to be implemented by several partners (as in table 18).  
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2.3.1.1 As a user, I want to be able to provide feedback about the service 

 
Figure 1: Prioritization outcome - user story 1: provide feedback 
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2.3.1.2 As a user, I want to be entertained while riding the vehicle/service 

 
Figure 2: Prioritization outcome - user story 2: Be entertained 
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2.3.1.3 As a user I want to get assistance/aid when needed during the service 

 
Figure 3: Prioritization outcome - user story 3: get help 
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2.3.1.4 As a user, I want to manage my trip 

 
Figure 4: Prioritization outcome - user story 4: manage trip 
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2.3.1.5 As a user, I want to know if there is room in the vehicle 

 
Figure 5: Prioritization outcome - user story 6: room in vehicle 














































































