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Executive Summary 
In this deliverable, the focus is on the organization, the running and the evaluation of the large-scale 

demonstrators of the autonomous vehicle services for public transport in Luxembourg.  

Different sites all over Luxembourg have been analyzed in order to find a suitable use case for the 

deployment of autonomous shuttle services within the AVENUE project. The industrial zone of 

Contern as well as Pfaffenthal, an urban living area in Luxembourg-City and Esch-sur-Alzette. Esch is 

the second most populated town in Luxembourg and is located on the border to France in the 

South of the country around 17 km away from the capital Luxembourg-City. The different 

environments of the industrial zone of Contern, the touristic and busy city surroundings in 

Pfaffenthal and the main pedestrian road in Esch are leading to different operational experiences. In 

all use cases, Sales-Lentz (SLA) was able to successfully implement the Automated minibuses into 

traffic and to gain important experience in their deployment and their operation as well as the 

preceding administrative preparations. Furthermore, it was possible to identify areas that need 

further development in order to improve the operation the Automated minibuses.  

Before the start of the trials in Luxembourg, Contern and Esch different administrative work was 

necessary. Luxembourg is very open to new technologies and vehicles for research purposes can get 

a special permit to drive on public roads even if not all parts of the vehicles were homologated in the 

beginning. None the less different authorizations from different national authorities for the vehicles 

as well as for the test routes were necessary and could be obtained in a reasonable time span in the 

first part of the project. In the end, it was not possible to restart the Pfaffenthal-site after COVID 

because of delays in the authorization process. 

Future concepts for all sites have been analyzed. Pfaffenthal will continue in 2023 for at least two more 

years. Esch will operate until the end of 2023 with the possibility of extension. Contern can continue if 

more companies will join the service to lower the costs. Especially the Contern trial shows that it is 

very important to notice that the operation of the autonomous shuttles is linked to very high costs. A 

lot of companies, cities, authorities, etc. are very interested in such an innovative mobility solution but 

they are not able to bear the costs for it. Therefore, the further development to an autonomous service 

ǿƛǘƘƻǳǘ ŀ ǎŀŦŜǘȅ ƻǇŜǊŀǘƻǊ ƻƴ ōƻŀǊŘ ƛǎ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŀ ƭŀǊƎŜǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛƴǘƻ ŀ ŎƛǘȅΩǎ ǇǳōƭƛŎ 

transport network or ς like in Contern ς as a last mile solution. 

 

For the last months of AVENUE, it was possible to cooperate with the Ride-to-Autonomy (R2A) 

project, because the planned projects could not be implemented. AVENUE can use the lessons learnt 

from R2A as well as the other way around. 

 

AVENUE has shown that the implementation of a new mobility service can continue after the funding 

if every stakeholder and the users are convinced that the service is adding more value to the city, 

expands the mobility options and contributes to a safer, cleaner, quieter and more comfortable 

environment. 
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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 Automated 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 Automated 

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 Automated ǾŜƘƛŎƭŜǎ ŀƴŘ ǇŀǎǎŜƴƎŜǊǎΩ ǎŀŦŜǘȅ ŀǊŜ ŎŜƴǘǊŀƭ 

points of the AVENUE project. 

 

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

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

economic, environmental and social potential of Automated 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 Automated 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. 
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1.2 Fully Automated Vehicles 

A self-driving car, referred in the AVENUE project as a Fully Automated Vehicle (AV), also referred as 

Autonomous Vehicle, is a vehicle that is capable of sensing its environment and moving safely with no 

human input. 

The terms automated vehicles and autonomous vehicles are often used together. The Regulation 

2019/2144 of the European Parliament and of the Council of 27 November 2019 on type-approval 

requirements for motor vehicles defines "automated vehicle" and "fully automated vehicle" based on 

their autonomous capacity: 

¶ An "automated vehicle" means a motor vehicle designed and constructed to move autonomously 

for certain periods of time without continuous driver supervision but in respect of which driver 

intervention is still expected or required 

¶ "fully automated vehicle" means a motor vehicle that has been designed and constructed to move 

autonomously without any driver supervision 

In AVENUE we operate Fully Automated minibuses for public transport, (previously referred as 

Autonomous shuttles, or Autonomous buses), and we refer to them as simply Automated minibuses or 

the AVENUE minibuses. 

 

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

 
Figure 1: SAE Driving Automation levels (©2020 SAE International) 
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1.2.1 Automated 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 Automated 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. 

For the Macro-navigation, that is the destination to reach, the Automated 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 Automated vehicle capabilities in AVENUE 
The Automated vehicles employed in AVENUE fully and automatically manage the above defined, micro-

navigation and road behaviour, in an open street environment. The vehicles are Automatically capable to 

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

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

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

and follow behind a slowly moving car. The AVENUE mini-buses 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 V2I interfaces (ex. red light control). 

The mini-buses 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 

ŀƴ ƻōǎǘŀŎƭŜ ƻƴ ǘƘŜ ǊƻŀŘ όǿƘƛŎƘ ǿƛƭƭ ōŜ άǎŜŜƴέ ŀǘ 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.  

Due to legal requirements a Safety Operator must always be present in the vehicle, able to take control 

any moment. Additionally, at the control room, a Supervisor is present controlling the fleet operations. 

An Intervention Team is present in the deployment area ready to intervene in case of incident to any of 

the mini-busses. In table 2 provides and overview of the AVENEU sites and OODs. 

 



D7.12 Luxembourg Large Scale Pilot Use Case Demonstration report 

4 

 

 

 Summary of AVENUE operating sites demonstrators 

 TPG Holo Keolis Sales-Lentz 

 Geneva Copenhagen Oslo Lyon Luxembourg 

Site Meyrin Belle-Idée Nordhavn Ormøya ParcOL Pfaffental Contern 

Funding TPG EU + TPG EU + Holo EU + Holo EU + Keolis EU + SLA EU + SLA 

Start date of project August 2017 May 2018 May 2017 August 2019 May 2017 June 2018 June 2018 

Start date of trial July 2018 June 2020 September 2020 December 2019 November 2019 September 2018 September 2018 

Type of route Fixed circular line Area Fixed circular line Fixed circular line Fixed circular line Fixed circular line Fixed circular line 

Level of on-demand 
service* 

Fixed route / Fixed stops 
Flexible route / On-

demand stops 
Fixed route / Fixed 

stops 
Fixed route / Fixed stops Fixed route/Fixed stops Fixed route / Fixed stops Fixed route / Fixed stops 

Route length 2,1 km 38 hectares 1,3 km 1,6 km 1,3 km 1,2 km 2,3 km 

Road environment Open road Semi-private Open road Open road Open road Public road Public road 

Type of traffic Mixed Mixed Mixed Mixed Mixed Mixed Mixed 

Speed limit  30 km/h 30 km/h 30 km/h 30 km/h 8 to 10 km/h 30 km/h 50 km/h 

Roundabouts Yes Yes No No Yes No No 

Traffic lights No No No No Yes Yes Yes 

Type of service Fixed line On demand Fixed line Fixed line Fixed line Fixed line Fixed line 

Concession Line (circular) Area Line (circular) Line (circular) Line (circular) Line (circular) Line (circular) 

Number of stops 4 > 35 6 6 2 3 2 

Type of bus stop Fixed Fixed Fixed Fixed Fixed Fixed Fixed 

Bus stop infrastructure Yes Sometimes, mostly not Yes Yes Yes Yes Yes 

Number of vehicles 1 3-4 1 2 2 2 1 

Timetable Fixed On demand Fixed Fixed Fixed Fixed Fixed 

Operation hours Monday-Friday (5 days) Sunday-Saturday (7 days) 
Monday-Friday 

(5 days) 
Monday-Sunday (7 days) 

Monday-Saturday 
(6 days) 

Tuesday & Thursday 
Saturday, Sunday & every 

public holiday 
Monday - Friday 

Timeframe weekdays 
06:30 ς 08:30 / 16:00 ς 

18:15 
07:00 ς 19:00 10:00 ς 18:00 7:30 ς 21:30 08:30 ς 19:30 

12:00 ς 16h00 & 16h45 ς 
20h00 

7:00 ς 9:00 
16:00 ς 19:00 

Timeframe weekends No service 07:00 ς 19:00 No service 9:00 ς 18:00 08:30 ς 19:30 10:00 ς 21:00 No Service 

Depot 400 meters distance On site 800 meters distance 200 meters distance On site On site On site 

Driverless service No 2021 No No No No No 

Drive area type/ODD B-Roads Minor roads/parking B-Roads/minor roads B-Roads B-Roads B-Roads B-Roads/parking 

Drive area geo/ODD Straight lines/plane Straight lines/ plane Straight lines/ plane Curves/slopes Straight Lines/ plane Straight lines/ plane Straight lines/ plane 

Lane specification/ODD Traffic lane Traffic lane Traffic lane Traffic lane Traffic lane Traffic lane Traffic lane 

Drive area signs/ODD Regulatory Regulatory Regulatory, Warning Regulatory Regulatory Regulatory Regulatory 

Drive area surface/ODD 

Standard surface, 
Speedbumps 

Standard surface, 
Speedbumps 

Standard surface  
Speedbumps, 
Roadworks 

Frequent Ice, Snow Standard surface, 
Potholes 

Standard surface Standard surface 

Table 1: Summary of AVENUE operating site (+ODD components)  
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1.3 Preamble 
The AVENUE project is set up to offer on demand door-to-door solutions integrated within existing public 

transportation services and evaluates the feasibility of operating autonomous shuttles with routes and 

schedules based on real-time passenger demand, instead of following fixed itineraries and pre-

determined timetables. !±9b¦9Ωǎ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ǎƘƻǿŎŀǎŜ ǘƘŜǎŜ ŎǳǎǘƻƳƛȊŜŘ ǘǊŀƴǎǇƻǊǘ ǎƻƭǳǘƛƻƴǎ ŀǘ 

demonstrator sites in Copenhagen, Geneva, Luxembourg and Lyon, and later duplicate them in several 

other European cities.  

Work package WP7 aims to organize, run and evaluate these large-scale demonstrators of the 

autonomous vehicle services for public transport, targeting different user groups, and transport models. 

The goal is to validate a high quality, safe service, which will enhance acceptance and adoption of 

autonomous vehicles for public transport. 

The purpose of task T7.12 is to integrate autonomous vehicles into the existing public transport services. 

From day one of the project SLA will promote the new services, the security of the vehicles and the 

efficiency of the system, which targets to increase the acceptance by citizens, public authorities and other 

actors through important information campaigns. 

In deliverable D7.12, the main focus is on the organization, the running and the evaluation of the large-

scale demonstrators of the autonomous vehicle services for public transport in Luxembourg. 
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2 Sales Lentz test sites and replicator site 
Within the AVENUE framework, Sales-Lentz runs two test sites (Luxemburg-Pfaffenthal and Contern) and 
one replicator site (Esch-sur-Alzette). 
 

2.1 General Information 
One of the main goals for SLA as a public transport operator is to offer a good service to the people 
because the AVENUE-funding is public money (besides own financial contributions from SLA) and has to 
create an added value for the people. The self-understanding of this is not only based on the natural task 
as a public transport company, but especially because public transport in Luxembourg has been free of 
charge since 2020 and is 100% financed by the state without any income from ticketing. For new modes 
of transport, it is even more important than before to convince the local and national politician to see 
the opportunities and contribute to the financing. 
 

2.1.1 Safety operators related 
Safety operators receive a technical and operational training at Bascharge (SLA headquarters). A training 

trip and an Automated minibus are also available for the Drivers. This training is followed by a roundtrip 

ƻƴ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ǎƛǘŜ ǿƛǘƘƻǳǘ ǇŀǎǎŜƴƎŜǊǎ όάƳŀǊŎƘŜ Ł ōƭŀƴŎέύΦ 

 

 

2.1.2 Traveller information 
All users of public transport (bus, train, tram, special services) can get travelling information at 

mobiliteit.lu (former Mobility Center) ŀƴŘ ŀǘ ǘƘŜ ά[ŜŜǘǎǘŜƭƭέΦ 

¢ƘŜ ά[ŜŜǘǎǘŜƭƭέ ƻŎŎǳǇƛŜǎ ŀ Ǿŀǎǘ ŎƻƳƳŀƴŘ ŎŜƴǘǊŜ ǿƛǘƘƛƴ ǘƘŜ tǳōƭƛŎ ¢ǊŀƴǎǇƻǊǘ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ ǘƘŜ aƛƴƛǎǘǊȅ 

of Mobility and Public Works, located in Kirchberg. Created in 2018, its purpose is to improve the comfort 

and all-round experience of public transport passengers. 

 

2.1.3 Way to book an Automated minibus  

2.1.3.1 Client Application 

This service is not available in Luxembourg and not necessary because public transport has been free for 

all users since April 2020.  

As the public transport is for free in Luxembourg, the Transport Ministry in collaboration with the mobility 

center wants to draft a procedure concerning the reservations of a service which integrates the use of 

public transport. The procedure and the way to book a service of a public transport can only be drawn up 

by the MMTP. 

Mobiliteit.lu is the communication platform of the Public Transport Administration of the Ministry of 

Mobility and Public Works. Travellers can contact the call center about all public transport matters, 

problems, or complaints or use the application for the public transport. 



D7.12 Luxembourg Large Scale Pilot Use Case Demonstration report 

7 

 
Figure 2: Mobiliteit.lu  application 

 

2.1.3.2 Vehicle dispatching 

SLA uses the TomTom ²ŜōŦƭŜŜǘ ǎȅǎǘŜƳ ŦƻǊ ƎŜƻƭƻŎŀǘƛƻƴ ŀƴŘ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ ǎŀŦŜǘȅ ƻǇŜǊŀǘƻǊΩǎ ŎƘŜŎƪ-in (via 

Tablet). All drivers are equipped with tablets and they have access to TomTom Webfleet. WebFleet will 

also be the platform where SLA exports operational data from the Automated minibuses (which is already 

done with the existing fleet, excluding Automated minibuses). 

 

 

Figure 3: WebFleet Dashboard 
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SLA also uses the HOLO-Dashboard with additional information like issues, % of autonomous or manual 
mode, GNSS-state, battery capacity, passenger counting (with an app) etc. The dashboard was introduced 
after the service stopped, therefore SLA uses it for Contern and Esch. 

 

 

Figure 4: HOLO Dashboard 
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Table 2 gives a general overview of all site-related information. 

 Pfaffenthal Contern Esch-sur-Alzette 

City Luxembourg-Ville Contern ±ƛƭƭŜ ŘΩ9ǎŎƘ 

Funding EU + SLA EU + SLA 9¦ Ҍ {[! Ҍ ±ƛƭƭŜ ŘΩ9ǎŎƘ 

Start date project 01.07.2018 01.07.2018 01.02.2021 

Date of Service 19.09.2018 ς 31.01.2020 

No restart in 2022 but 

for sure from April 2023 

for 2 years 

19.09. ς 30.12.2018 

01.01. ς 16.03.2020 

01.10.- 18.12.2020 

04.04.ς 15.07.2022 

12.09.ς 31.12.2022 

17.09.2021 ς 31.12.2022 

Service for 2023 is 

nearly fixed, maybe 

beyond 

Type of route Fixed circular line Fixed circular line Fixed circular line 

Distance (one way) 1.2 [km] 2.3 [km] 1 [km] 

Road Open road Open road Open road /  pedestrian 

zone 

Type of traffic Mixed Mixed Mixed 

Speed limit 30 ς 50 [km/h] 50 [km/h] 20 [km/h] 

Peak speed 18 [km/h] 18 [km/h] 5.4 [km/h] 

Roundabout No No No 

Traffic lights No No No 

Type of service Traditional busline Traditional busline Traditional busline / On 

Demand since 12.09.22 

Concession Line Line Line 

Number of bus 

stops 

3 2 5 (+4 on demand) 

Type of bus stop Fixed Fixed Fixed (+4 virtual) 

Bus stop 

infrastructure 

Yes Yes Yes 

Number of vehicles 2 1 1 

Timetable Fixed Fixed Fixed / On Demand 

Operation Days Tuesday & Thursday: 

12h00 ς 16h00 &16h45 

ς 20h00 

Saturday, Sunday & on 

holidays: 10h00 ς 21h00 

Monday ς Friday 

07h20 ς 09h10 & 

15h50 ς 18h35 

Monday ς Saturday 

11h00 ς 18h00 

18h00 ς 21h00 (on 

demand) 

Depot On site On site On site 

Driverless service No No No 

KM driven in total 9.000 4.040 4.700 

Total passenger 25.060 850 11.600 

autonomous mode ~85% ~50% ~60% 

Table 2: Sales-Lentz demonstrator site comparison 
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2.2 Test site Pfaffenthal 
The specific characteristics of the Pfaffenthal valley make it the ideal use case scenario for the 

demonstration of a first and last mile mobility service. Different means of transportation are arriving in 

the different areas of Pfaffenthal and no connection in between them was available before the start of 

the project. Furthermore, Pfaffenthal offers a very diverse traffic situation with all kinds of different road 

users. It is a showcase to see how an autonomous vehicle can be integrated in such a diverse environment. 

 

2.2.1 Partners 
Project partners  

¶ Ville de Luxembourg (VDL) > https://www.vdl.lu/fr  

¶ Autobus de la Ville de Luxembourg (AVL) > https://www.vdl.lu/en/the-city/city-departments-at-

your-service/service-autobus 

¶ L'Administration des ponts et chaussées > https://pch.gouvernement.lu/fr.html 

 

2.2.2 Objectives 
Until the beginning of the project, no transportation solution existed to overcome the distance between 

the residential area, the multimodal station, and the public elevator. The core objective is to fill this lack 

of transportation to connect the different means of transportation as well as the different areas of 

Luxembourg City with each other.  

AVL, the PTA of Luxembourg-City is responsible for the operation of the buses within Luxembourg-City. 

Buses driving in Luxembourg-City are either operated directly by AVL or they are operated by private 

companies under sub-contract for AVL. The Automated minibuses in Pfaffenthal are operated under 

subcontract for AVL by SLA. 

 

2.2.3 Site description 
Pfaffenthal is a small urban living area located in Luxembourg City, the capital of Luxembourg. This urban 

area with around 1.300 inhabitants is based in a valley between the historical center of Luxembourg City 

and Kirchberg, the business district of Luxembourg City, home of the European Investment Bank and the 

Court of Justice of the European Union. 

Pfaffenthal is connected to the city center via a public elevator and to Kirchberg via a funicular. Several 

bus connections are available in the surroundings of the elevators entrance at the city center level. The 

funicular is part of a multimodal station that has been newly implemented in Pfaffenthal. Besides the 

funicular station this multimodal station consists of a train station, a stop of several bus lines as well as a 

bike sharing station. On the Kirchberg side on top, a tram connection and additional bus stops are 

available. Over a day all kinds of different people are transiting through the Pfaffenthal valley on the 

different means of transportation. During the peak hours in the morning and the afternoon mainly work 

commuters are passing through Pfaffenthal. 

 

https://www.vdl.lu/fr
https://www.vdl.lu/en/the-city/city-departments-at-your-service/service-autobus
https://www.vdl.lu/en/the-city/city-departments-at-your-service/service-autobus
https://pch.gouvernement.lu/fr.html
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2.2.3.1 Use cases 

During the day, residents, employees and a vast number of tourists are using the multimodal station in 

combination with the elevator to get to the different parts of Luxembourg City. The public elevator and 

the multimodal station are separated by 500 m and the residential area and the public elevator by 800 m. 

This corresponds to a 5-10 minute walking distance. 

 

2.2.3.2 Site Data 

To connect the public elevator, the multimodal station and the residential area with each other, the 

following route for the Automated minibuses has been selected. The traffic in the residential area is low 

because the valley of Pfaffenthal is far away from the main roads leading to the city. 

 

  
Figure 5: Route and Automated minibuses stops 

Figure 6: traffic map Pfaffenthal 
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2.2.3.3 Automated minibus stops 

The Pfaffenthal route includes four fixed Automated minibus stops. 

Automated minibus stop 1  Panorama Lift  

Automated minibus stop 2 Funiculaire-Gare  

Automated minibus stop 3 Sichenhaff 

Automated minibus stop 4 Funiculaire 

Table 3: Fixed Automated minibuses stops Pfaffenthal 

 

2.2.3.4 Route (fixed) 

Driving direction Clockwise 

Route length 1.2 [km] 

Speed limit all traffic 30 ς 50 [km/h] (30 during the test-phase with the shuttle) 

Road Public road  

Table 4: Route Pfaffenthal 

 

2.2.3.5 Current public transport status 

  
Figure 7: Several public transport stops Pfaffenthal 

 

Bus lines (Public transport) stop near Pfaffenthal 

Line 23 AVL (AVL, the PTA of Luxembourg-City) 

Line 26  AVL (AVL, the PTA of Luxembourg-City) 

Table 5: Bus Lines (public transport) near Pfaffenthal 
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2.2.3.6 Road network and environmental conditions 

Based on the Operational design domain (ODD) standard the following list describes shortly the 

complexity of the road network and the environmental conditions of the test site. Only the most important 

parts of the ODD will be described. 

 

¶ There are no special zones. 

¶ The traffic area consists of a short minor road and a long major road inside a quiet residential are. 

¶ The drivable area geometry consists of straight planes and one curve from/to the main road 

without any noteworthy radiuses or slopes. The planes are undivided but with oncoming traffic. 

Partially there are pavements. 

¶ The lane dimensions are normal, the small minor road has a speed limit of 30 km/h and is a little 

narrow. There are no other lanes as for cars and trucks, but the main road is shared with a public 

bus. It is one per direction of driving. The markings are continuous. 

¶ There are signs on every junction. 

¶ Mostly there are curbs on the roadside but on the last part there is a shared space right before 

the elevator. 

¶ The surface of the main road is uniform with no road damage. The surface of the minor road are 

cobblestones. 

¶ There are several intersections. There is one small bridge over a little river. There are no 

streetlights. 

¶ We have no data for the weather and particulates. The main road has artificial illumination, the 

minor road has not. 

 

2.2.3.7 Vehicle depot 

At the beginning there was an unused area close to the route at the end of residential street (fig. 6). This 

area is to be developed. An alternative arises at the other end of the route (top of fig. 2) which can be 

used after the restart of the service in 2023. 

2.2.3.7.1 Route to vehicle depot 

 
Figure 8: Vehicle Depot Pfaffenthal 
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2.2.3.7.2 GNSS base antenna 

The antenna is installed at the old depot at Rue Laurent Ménager. 

  
Figure 9: GNSS base antenna Pfaffenthal 

 

2.2.4 Operations 
Operational experience Pfaffenthal 

¶ 25.060 passengers since 24.09.2018 (until 16.03.2020)  

¶ 9.000 km driven with both vehicles since 24.09.2018 (until 16.03.2020)  
¶ Instantaneous consumption (kwh) per hour > 0.58 

¶ Instantaneous consumption(kwh) per kms > 0.51 
 

2.2.4.1 Main issues Pfaffenthal trial  

¶ Obstacles on the Automated minibuses path (wrongly parked vehicles, construction work 
equipment, traffic signs)  

¶ Growing vegetation along the route  

¶ Heavy rainfall or snowfall, snow piles along the route  

¶ Massive overtaking by other traffic (cars, buses, trucks)  
 

2.2.4.2 Timetable 

SLA assured the following service:  

¶ Tuesday & Thursday: 12h00-16h00 &16h45-20h00 

¶ Saturday, Sunday & on holidays: 10h00 ς 21h00 
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2.2.4.3 Operational Costs 

Here below you will find an updated table of the estimated costs based on D8.4 όά4.3 Preliminary results 

from the AVENUE ŘŜƳƻƴǎǘǊŀǘƻǊǎΩ ǎƛǘŜǎ"). The CAPEX (Capital Expenditures) has not the Amortization 

and Depreciation integrated. 

 

  Luxembourg (Sales-Lentz) 

  Pfaffenthal Contern Esch 

CAPEX       

Single shuttle опсΦнрлΣлл ϵ опсΦнрлΣлл ϵ опсΦнрлΣлл ϵ 

Fleet total снсΦфрлΣлл ϵ опсΦнрлΣлл ϵ опсΦнрлΣлл ϵ 

OPEX       

Single shuttle мноΦсурΣлл ϵ мноΦсурΣлл ϵ мотΦмурΣлл ϵ 

Fleet total нпнΦлтлΣлл ϵ мноΦсурΣлл ϵ мотΦмурΣлл ϵ 

KPIs**       

Cost passenger/km лΣфл ϵ нΣно ϵ мΣуо ϵ 

Cost shuttle/km моΣпр ϵ ооΣпо ϵ нтΣпп ϵ 

Table 6: CAPEX and OPEX Pfaffenthal 

 

2.2.5 Reporting 

2.2.5.1 Safety operator 

Safety operators have to fill-in a report with their findings and interventions during every service. 

 

 
Figure 10: Safety operators report 

 

2.2.5.2 Clients 

As subcontractor, all contact with passengers must go through the ordering parties; in this case Autocars 

±ƛƭƭŜ ŘŜ [ǳȄŜƳōƻǳǊƎ ƛƴ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ά[ŜŜǘǎǘŜƭƭέΦ 
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2.2.5.3 Authorities 

A monthly report must be sent to the City of Luxembourg with: 

¶ Daily distance of the two Automated minibuses (distance per day) 

 
Figure 11: Daily distance graphic 

 

¶ Number of passengers 

 
Figure 12: Number of passengers report 

 

¶ If there were any anomalies during the week 

For example, here a truck parked in front of the Automated minibus stop. 
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Figure 13: Wild parking Pfaffenthal 

  

2.2.6 Deployment 
There were no issues with the deployment at all. Everything went as expected. The shuttle was driven on 

a trailer to the location, the GNSS-antenna was set up, the charging point was installed and after a few 

test runs over a couple of days with NAVYA, the service started. 

 

2.2.7 Evaluation 
During the last months of 2019, SLA encountered the following issues: 

¶ Obstacles on the Automated minibuses path (wrongly parked vehicles, construction work 
equipment, traffic signs,)  

¶ Growing vegetation along the route  

¶ Heavy rainfall or snowfall  

¶ Snow piles along the route  

¶ Massive overtaking by other traffic (cars, buses, trucks)  
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Figure 14: Obstacles on the Automated minibuses path Pfaffenthal 

 
After the restrictions because of COVID were eased the parking for the shuttle was no longer usable. The 

search for a new parking close to the route was very difficult, because of the density and high land prices 

in Luxemburg. Several options were declined by the city. One alternative could not be uses because there 

was no electricity nearby and road work needed to be done. The coordination between the different 

departments of the city for authorizations was difficult, too. A last option was found 800m away from the 

route and the shuttle needed to cross a national road. During the authorization-process the city offered 

us a new parking space close to the route with the request to write an offer for a two-year-service. The 

service will finally continue in April 2022. 

For more general information see also point 2.5 Recommendations. 
 

2.2.7.1 Operations related 

It was possible for travellers to find information like the timetable, the objective of the project and the 

advantages on the page of the City of Luxemburg but since the service stopped, the page is offline. 

(https://www.vdl.lu/en/getting-around/bus/routes-and-maps/city-shuttle) 

 

For more see also point 2.2.4 

 

2.2.7.2 Vehicle related 

The Automated minibuses have been victims of vandalism. On two different dates, unknow people broke 

several windows of the Automated minibuses. After these incidents, the City of Luxemburg installed a 

fence around the shuttles at the parking lot and no other destruction happened again. 

 

  

https://www.vdl.lu/en/getting-around/bus/routes-and-maps/city-shuttle
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09.01.2019      13.02.2019 

    
Figure 15: Vandalism January    Figure 16: Vandalism February 

 

2.2.7.3 Infrastructure related  

No special occurrences 

 

2.2.7.4 COVID related 

The following protective and preventive measures had to be observed until the service stopped at the 

beginning of 2020 by all operators and users of public transport to minimize the spread of the COVID-19 

coronavirus among the population: 

 

¶ Wearing a protective mask is mandatory for travellers: Passengers must wear either a medical 

mask, a homemade fabric mask, a bandana or a scarf when using public transport. 

¶ 5ǊƛǾŜǊǎ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǿŜŀǊ ŀ Ƴŀǎƪ ƛŦ ǘƘŜȅ ƪŜŜǇ ŀ н-metre distance to passengers, or if they are 

separated by a protective shield > In the Automated minibuses a 2-meter distance cannot be 

respected. The drivers should wear his mask non-stop. 

 

During the peak of COVID in 2020 SLA asked the City of Luxembourg to give permission to drive with the 

measures put in place by SLA, but because of the confinement the request had been rejected. At the end 

of 2021 SLA tried to restart the service after most of the restrictions ran out. There was a huge problem 

in finding a new parking lot, because the former one was going to be developed. To get the permission 

from every authority (and the two months break during the summer vacation) was so much time 

consuming that in the end it was not possible to restart the service until the end of the AVENUE project. 

But SLA was asked in September 2022 to plan the restart of the service from April 2023 on for at least two 

years. 
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2.2.7.5 Intended future situation 

During the time of the AVENUE project there were plans to expand the route by the City of Luxembourg 

and at a Political Level. 

The objective of this route extension is to provide a transport service to: 

¶ Hospice de Pfaffenthal (limit in parking space) 

¶ Youth Hostel (limit in parking space) 

¶ Servior, a retirement home (limit in parking space) 

All these three future partners have a lack of parking space and no approximate Bus stops, for people 

who take the Panorama Lift, to come down from the upper town. An emerging factor is providing 

accessibility to different users where transportation is scarce. 

 

The city of Luxembourg wanted to get a few months of experience with the original route before giving 

the authorizations for an on demand and door to door service. Due to COVID and the full stop of the 

service until the end of the project, the extension has never been realised but is still a possible option in 

the future. 

 

  
Figure 17: Future Stops Pfaffenthal 

 

2.2.8 Future developments 
In the near future the City of Luxembourg is willing to restart the service from April 2023 on for at least 

two years. SLA can implement the on-demand-option because Esch has shown that this service can be 

implemented. The restart along the existing route and with enough time to get all authorizations is a good 

way to get back to the service after a three-year break. Afterwards the extension or implementation of 
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other options and routes can be done, if needed. It is a very good sign that this service was so successful 

that the stakeholders want to continue after a long break and without EU funding! 

The vision for the trial in Pfaffenthal is to deploy more routes within Luxembourg City to establish a 

network and an on-Demand service of Automated minibuses that are linked to each other, to the different 

parts of Luxembourg City and to the public transport of the city. 

Public transport of the city of Luxembourg is circulating around the historical city center. No transport 

solution is available in this area. Automated minibuses would be the ideal sustainable transportation 

solution to fill this gap without the necessity of adapting the existing infrastructure of the city center.  

Figure 188 shows a map of Luxembourg City center with existing public transport lines and the potential 

future routes for Automated minibuses to establish an Automated minibuses network.  

The yellow lines (numbered 1,2,3 and 4) are the Automated minibuses routes and the different colored 

lines are current bus lines. The yellow line with number 1 is representing the current Automated minibuses 

route with a slight modification. 

This network will only be authorized when an automated vehicle reaches a speed of at least 40 km/h. A 

ŘǊƻǇ ƛƴ ǎǇŜŜŘ ƻƴ ǎŜǾŜǊŀƭ ǊƻŀŘǎ ƛƴ ǘƻǿƴ ǿƛƭƭ ƴƻǘ ōŜ ŀǇǇǊƻǾŜ ŦǊƻƳ ά!ŘƳƛƴƛǎǘǊŀǘƛƻƴ ŘŜǎ tƻƴǘǎ Ŝǘ /ƘŀǳǎǎŞŜǎέΦ 

In a controlled area it would be possible to reach a speed of 30-40km/h. But in an open road, where people 

and ǾŜƘƛŎƭŜ ƘŀǾŜ ǘƻ ƭƛǾŜ ŀƴŘ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ŜŀŎƘ ƻǘƘŜǊΣ ƛǘΩǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ǊŀƛǎŜ ǘƘŜ ǎǇŜŜŘ ŀōƻǾŜ му-20km/h. 

Any risk has to be avoided and to achieve a zero-Ǌƛǎƪ ƭŜǾŜƭΣ ƛǘΩǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ǊŀƛǎŜ ǘƘŜ ǎǇŜŜŘ ǿƛǘƘ ǘƻŘŀȅΩǎ 

standards, like the resolution of the LIDAR-sensors and its limited range resulting in a lower reaction time. 

In a controlled area, where people are aware of the existence of the shuttle and where the path is clearly 

delineated, the operational speed of the vehicle can be raised. But this is only possible in a private road, 

where the number of users is limited and informed about the existence of the automated shuttle. 

¢ƻŘŀȅ ƛǘ ƛǎƴΩǘ ǇƻǎǎƛōƭŜ ǊŀƛǎƛƴƎ ǘƘŜ ǎǇŜŜŘ ǘƻ ол-40km/h on a public road, for safety reasons. 

 

 
Figure 18: Bus Network Pfaffenthal  


































































































