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Executive Summary 

The purpose of the AUTOPILOT deliverable 3.3 is to present the work performed in the adaptation of 
the systems developed in WP2 and their integration in the pilot sites and to report on the tests to 
validate the pilot systems. Adaptation work includes both the installation and deployment of the 
complete systems from WP2, as well as the preparation for the piloting activities.  

Chapter 1 describes the scope of the document and the intended audience. Chapter 2 describes the 
methodology, both for adaptation and for the validation of pilot readiness. 

Chapter 3 describes the adaptation and integration work which has been performed in the different 
pilot sites in the frame of T3.2, as well as the actions for the preparation of the pilots. 

Chapter 4 gives the validation results for the pilot sites. This includes: 

A. the results of the checklists, which has been developed in T3.1, but then completed and 
used within T3.2 in order to monitor the progress of the preparation of the pilots, and filled 
in by the pilot site leaders at the end of May 2018. 

B. the end-to-end tests for validation of the pilots . Both the validation plans,  the test 
scenarios as well as the test results (as far as they are available at mid-June) are presented. 

Development, integration and adaptation activities have for many use cases taken more time and/or 
resources than originally planned. At month 18 (June 2018), the development and integration 
activities at most of the pilots have not yet been completed.  

Based on the results of the checklists, filled in by the pilot sites at the end of May 2018, only one use 
case, the highway pilot in Italy, is ready for starting the piloting activities. Extensive end-to-end tests 
were performed in June in, among others, Livorno, Brainport and Tampere. 

The adaptation work for the pilots will proceed  until M24 (December 2018). The work performed 
during this period regarding adaptation and the results of the end-to-end tests  will be reported in 
D3.4, which is due in M24.  

The following table gives an overview of the status of the pilot sites: 

Pilot Site Use Case Status of the adaptation and pilot readiness 

Tampere Automated Valet Parking The first end-to-end tests were performed in June 2018. 
The final end-to-end tests are planned in September 
2018 in the new facilities of VTT 

Urban Driving Integration is ongoing. End-to-end tests planned in 
October 2018. 

Versailles Platooning End-to-end tests are planned in November 2018 

Urban Driving and Car 
Sharing 

End-to-end tests will be performed in July 2018  

Livorno Urban Driving End-to-end tests are planned in July and September 
2018 

Highway pilot Most of the End-to-end tests performed in June 2018. 
Ready to start piloting 
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Pilot Site Use Case Status of the adaptation and pilot readiness 

Brainport Automated Valet Parking The end-to-end tests will be performed from September 
2018 before the first pilot iteration until December 2018 
for the following iterations.  

Highway pilot Required verifications were passed or partially passed 
successfully (D2.6), and validation will be completed for 
iterations in September and as planned in December 
2018 for the next pilot iterations. 

Platooning Most required validations were passed successfully in 
May 2018, and two tests partially passed that will be 
completed over summer for the September 2018 pilots.   

Urban Driving Basic pilot scenarios were validated successfully in May 
2018 and remaining validations will be completed 
for  pilot iterations in September and as planned in 
December 2018. 

Car sharing One end-to-end test passed successfully in May 2018. 
Remaining validations will be completed for the pilot 
iterations in September and December 2018. 

Vigo Automated Valet Parking End-to-end tests planned for the end of 2018. The 
parking spot service has been validated. 

Urban Driving First end-to-end tests executed at the end of June 2018 

Daejeon Urban Driving End-to-end tests are planned for May 2019 

 

1 Introduction 

1.1 Purpose of the document 

This document describes the work, which has been performed in Task 3.2 (Pilot Site Adaptation) of 
the AUTOPILOT project. The objective of T3.2 is to integrate the AUTOPILOT specific IoT software 
and hardware components, which have been developed in WP2, into the pilot sites. The IoT 
platforms are adapted according to the pre-existing Pilot Site ecosystem constraints and designed 
according to autonomous driving use cases. The main target is to validate that the pilot sites are 
ready for the pilot execution from T3.3, andthat the data needed for the evaluation is collected 
during the tests.  

The purpose of the present AUTOPILOT D3.3 is to present the work performed in the adaptation of 
the systems developed in WP2 and their integration in the pilot sites and to report on the tests to 
validate the pilot systems. Adaptation work includes both the installation and deployment of the 
components from WP2 so that they work as an overall system, as well as ensuring the execution of 
the use cases during the piloting activities in T3.3.  

The document is strongly related to the work which is performed in T2.5 (Pilot Readiness 
Verification), where the different components of the system are verified, and to AUTOPILOT T3.1 
(Pilot Tests Specification), reported in D3.2 (Final Pilot Site Specifications) where a checklist has been 
developed for assessing the progress towards realization of the pilot. The document takes also as 
input the work performed in T3.4 (Test data management), reported in D3.7 (Test data management 
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architecture), and refers to the work of T4.1 (Evaluation Methodology), reported in D4.1 
(Methodology for Evaluation).  

1.2 Intended audience 

This is a public document thus the audience that may have access to it is quite broad. For the needs 
of the project it would be of interest mainly for WP3 and WP4 partners, associated with the pilots 
and their evaluation respectively, but also for WP2 ones, dealing with the development of the 
different system components. 

2 Methodology 

2.1 Pilot site adaptations  

T3.2 activities report on the adaptations made on the pilot sites in order to be able to start piloting 
activities by M18. These adaptations include:  

 Adaptation of infrastructure: installation of the different roadside units and roadside sensors 
along the test routes. Different sensors and connected devices, which have been developed 
in WP2, are physically installed along the test route. The communication between the 
devices and the IoT platform is verified at component level in T2.5, and for the overall 
system in T3.2  

 Adaptation of the vehicles: the vehicle IoT platform and functionalities for automated 
driving have been developed in WP2. In this task the vehicles are brought into the test site 
and the communication with the IoT platform is tested, as well as the availability of maps for 
the pilot site or the test route. In addition, the logging is implemented to ensure the 
availability of the data for evaluation. 

 Adaptation of the IoT platforms, which are integrated with the other components to form a 
complete system at the pilot site. The connection to all other relevant systems of the site are 
tested.  

 Other adaptations regarding all kind of other devices, such as VRU devices (e.g. 
smartphones) or parking spot detectors, are integrated within the system. 

 Specificities of the pilot sites are described at the end of each sub-section.  

2.2 Pilot preparation / Checklist  

In task T3.1 a checklist has been developed to monitor the progressing of the pilot preparation 
(specifications). This checklist has been described in detail in deliverable D3.1 “Initial Pilot Sites 
Specification”. It was decided to use the tool within T3.2 as it serves more to monitor the progress 
and adaptations on each PS rather then detailing the specifications. In parallel to the T3.1 checklist, 
T2.5 developed a checklist regarding data collection, data quality and data protection and security, 
which is described in D2.5. As there were overlaps between the T3.1 and T2.5 checklists, questions 
from the T2.5 checklist were integrated into the T3.1 checklist. The pilot site leaders have filled it in 
several times during the preparation phase and the last iteration was in May 2018. The results of the 
last iteration are described in the present deliverable.  
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The checklist gives an indication of the readiness of the different components of the pilot sites, and 
also addresses the non-technical aspects such as user involvement and ethics. The final version of 
the checklist addresses the following categories: 

 Vehicles 

 Infrastructure and equipment 

 Communication 

 IoT Platform 

 HMI 

 System Architecture 

 Integration 

 Participants 

 Stakeholders 

 Planning 

 Problems / Solutions 

 Ethics 

The answers to the final version of the checklist give an overview of the status of the pilot sites at 
the end of May 2018. The detailed questions are included in the table with the answers in Annex A.  

2.3 Validation / End-to-end tests  

The main purpose of the validation of the end-to-end tests is to ensure that all scenarios and test 
routes for the pilot site can be performed. The verification of the different components, as well as 
vehicle safety tests, are performed by task T2.5. The task T3.2 has worked closely together with this 
task but strongly focuses of the validation of the complete system before the start of the first 
iterations. In other words, T3.2 is going to validate that the complete scenarios, which will be 
experienced by the users, can be performed smoothly.  

At the end of the tests, the data collected will be transferred to the Pilot Test Servers, and the 
transmission of this data to the Centralized Test Server, as well as its consistency, will be tested.  

3 Pilot sites adaptation and preparation  

This chapter describes the adaptation and integration activities in the different pilot sites as well as 
the actions for preparing the pilots. Table 1 gives an overview of the different use cases in the 
AUTOPILOT pilot sites. 

Table 1: AUTOPILOT Use Cases in the different Pilot Sites 

 
3.1 Tampere  
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3.1.1 Tampere – Automated valet parking  

3.1.1.1 Adaptations of infrastructure / equipment  
The pilot takes place at the new facilities of VTT at Niittyhaankatu, Tampere. VTT has only access to 
these facilities in autumn 2018, and the first tests are performed at the VTT offices in Tekniikankatu, 
prior to the move to Niittyhaankatu. Figure 1 shows the intended test route for the AVP tests in 
Tampere. 

 
Figure 1 Test route and prototype vehicle Marilyn 2.0, used in the Tampere pilot 

The equipment used in the Automated Valet Parking is the Mobile Road Side unit, on which a traffic 
camera is installed (Figure 2).  Two cameras are installed on the mobile road side unit: the Hikvision 
camera, which is the same type as the traffic cameras installed by the City of Tampere at 
intersections, and a web camera as backup. Due to technical issues with the Hikvision camera the 
web camera was used during the tests at the public event in Tampere. Due to its much lower weight 
the web camera is also more flexible in its installation, and can be put at a more favourable position 
then the Hikvision camera. 

Communication equipment is also installed in the mobile road side unit, and includes 4G/pre5G 
modem as well as ITS-G5. 

 
Figure 2. Mobile road sideunit in Tampee, on which the traffic camera is installed  

3.1.1.2 Adaptations of vehicles  
The vehicle, which will be used for the Automated Valet Parking pilot, is VTT’s research vehicle 
Marilyn 2.0, which has been described in D2.1. In order to be able to perform the scenario, an 
actuator has been added for changing the gear, so that the vehicle is able to drive backwards. In 
order to improve the location accuracy for allowing parking a RTK -GPS receiver has been taken into 
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use. In addition, the UWB location system of HERE, which uses a UWB receiver and a network of 
UWB transmitters, can be used. 

3.1.1.3 Adaptation of IoT platforms  
An open IoT platform, OM2M from Eclipse, has been selected by the Finnish pilot and is configured 
to assure the communication between the vehicle, the mobile road side unit and the parking 
management system. Figure 3 shows the architecture of the Finnish pilot site. 

 

Figure 3. Architecture of the Finnish pilot site 

3.1.1.4 Other adaptations  
For reservation of the parking place, an interface has been made to the parking reservation system 
of Mattersoft, which has been developed in the framework of the TransformingTransport project. 

3.1.1.5 Pilot preparation: specificities at national level  
The pilot takes place at the new location of VTT’s Automated Vehicle laboratory, and only includes a 
small track on quiet road. Test users are planned to be recruited from VTT personnel and through 
social media. The questionnaires and consent forms will be prepared in due time prior to the user 
tests, which will take place in autumn 2018 (September-October) 

3.1.2 Tampere – Urban driving  

3.1.2.1 Adaptations of infrastructure / equipment  
For the urban driving use case, the same hardware as for the automated valet parking scenario is 
used; the mobile road side unit with the traffic camera, which will be temporarily installed near the 
intersection of Korkeakoulunkatu/Teekkarinkatu and Hervannan Valtaväylä.  

An ITS-G5 station has been installed at the intersection in April 2018, and transmits real time traffic 
signal data (SPaT and MAP). TTG (Time to Green) and RGT (Remaining Green Time) can also be 
received directly over MQTT from the traffic light control server which is operated by dynniq Finland. 
Using another protocol, the current phase of the traffic light is available through ftp from dynniq’s 
server.  The TTG and RGT traffic light data is made available to the open IoT platform.  
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The tests will be performed in spring 2019. The test route is shown in Figure 4. Currently roadworks 
are performed near the test route for the tramline construction, and this may affect the final course 
of the test route. 

 
Figure 4 Test route for the Urban Driving use case in Tampere 

3.1.2.2 Adaptations of vehicles  
The vehicle is the research vehicle Marilyn 2.0 from VTT, and no special adaptations are needed to 
the vehicle hardware. For this use case, both cellular connectivity and ITS-G5 are used.  

The vehicle has a string of LEDs, which will be used to inform the VRU that he has been detected by 
the vehicle and can safely cross the intersection.  

3.1.2.3 Adaptation of IoT platforms  
The architecture of the Finnish pilot site is shown in Figure 3. The urban driving use case uses the IoT 
platform as the Automated Valet Parking use case. 

3.1.2.4 Other adaptations  
No other adaptations needed.  

3.1.2.5 Pilot preparation: specificities at national level  
The pilot takes place at the Hervanta district in an area, which the city is preparing for automated 
driving. Measures to improve the safety at the site will be put in place well in advance to the start of 
the user tests in spring 2019. 

The actors involved in the test are, in addition to the driver, the VRU, which should be detected by 
the vehicle. The VRU will be a trained person of VTT.  

Test users are planned to be recruited from VTT personnel and through social media. The 
questionnaires and consent forms will be prepared in due time prior to the first user tests, which will 
take place in spring 2019. 

3.2 Versailles  

3.2.1 Versailles – Platooning  

3.2.1.1 Adaptations of infrastructure / equipment   
The platooning will take place between the two car sharing stations located in Versailles’ city centre. 
The map below shows the route of the platoon. The route from the car sharing station of Hôtel de 
Ville to the station near the Trianon Palace is marked in pink, the route coming from Trianon Palace 
and going back to the Hôtel de Ville is shown with violet arrows.  
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Figure 5 Platooning itineraries in Versailles 

The itineraries are 1.7 km and 1.8 km long and there are seven crossroads in total (six on each 
itinerary) which are controlled by traffic lights. Two of these crossroads (see picture below, in 
yellow) are qualified as complicated.  

 
Figure 6 Simple and complicated crossroads on the urban platooning itinerary  

Each intersection is equipped with road side units (RSUs) provided by VEDECOM or CEA.  

 Simple crossroad: the traffic light controller which is connected to the RSU sends the 
information of its status (time-to-red/green) to the OneM2M server (Sensinov). This 
information is then sent to the AKKA ‘traffic-light-assist-cloud” which decides on the 
information to send to the IP-OBU (Internet Protocol - On-Board Unit) about the action to 
take (slowdown and wait for green, or go ahead and cross the junction). This information is 
sufficient for the platoon to safely drive through the junction. See Figure 7:  
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Figure 7 Traffic light assist architecture for platooning in Versailles (simple crossroads)  

 Complex crossroad: When the platoon is approaching the complex intersection, the RSU 
detects the lead vehicle (by reading the CAM message sent through ITS-G5 communication) 
and asks the traffic light controller to change its phase in order to give the priority to the 
platoon. The traffic lights interrupt their usual phase and switch specific traffic lights to 
green/red so that the platoon can cross safely. Once the RSU has communicated with the 
AKKA cloud through the OneM2M server, the OBU is informed on whether or not the 
platoon can continue following its route. Once the platoon has gone past the junction, it 
goes back into its classic functioning mode.  

 
Figure 8 Traffic light assist architecture for platooning in Versailles (complicated crossroads)  

Figure 9 shows the crossroad in front of the car sharing station ‘Hôtel de Ville’ (at the bottom of the 
picture) which traffic light phases will be changed so that the platoon can cross safely:  
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Figure 9 Traffic light phases to give priority to the platoon on the crossroad in front of the car sharing station Hôtel de 

Ville (way to Trianon) 

Figure 10 shows the same crossroad, but with different traffic lights statuses, when the platoon is 
coming back from ‘Trianon’ and driving towards ‘Hôtel de Ville’:  

 

Figure 10 Traffic light phases to give priority to the platoon on the crossroad in front of the car sharing station Hôtel de 
Ville (way back) 

The other junction which has to be controlled by the platoon is close to the car sharing station 
‘Trianon Palace’. The platoon has to turn left on its way to ‘Trianon’, and right on its way back to 
‘Hôtel de Ville’ as shown in Figure 11 below.  
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Figure 11 Traffic light phases to give priority to the platoon on the “Boulevard de la Reine” crossroad  

3.2.1.2 Adaptations of vehicles   
All adaptations of vehicles have been performed in the framework of WP2. Please refer to those 
deliverables.  

3.2.1.3 Adaptation of IoT platforms 
The IoT platform is based on the oneM2M standard. Few minor adaptations are introduced including 
the administration dashboard, interworking proxy software components and specific data model. No 
hardware adaptations are performed. 

3.2.1.4 Other adaptations  
The platooning use case is linked to the car sharing use case and consists of automatically 
rebalancing the fleet of vehicles between the two car sharing stations. A fleet operator will be in 
charge of moving the vehicles from one station to another by forming and driving the platoon. The 
objective is to have enough vehicles and free spots at each station.  

To rebalance the vehicles, a fleet operator (VEDECOM engineer and/or further pilot participant) will 
get into a vehicle and form the platoon with the vehicles that need to be moved. To do so, he/she is 
going to use a mobile application. It is used on a tablet and informs the operator on which vehicles 
to use to form the platoon. It also allows to monitor the platoon. This application will be the same as 
the car sharing mobile application (described in part 3.2.3), but will be adapted to integrate the tools 
needed to perform the platooning.  

The adaptations to be done are the following: 

- Add a dedicated interface used by the fleet operator 

- Implement the feature to get the list of vehicles to be moved by calling the car rebalancing 

service 

- Add an interface to display the vehicles of the on-going platooning. 

3.2.1.5 Pilot preparation: specificities at national level 
At national level, authorizations for the demonstrations have been confirmed by the Ministry for 
2018 and a second procedure has to be done to also receive the authorization for 2019. Some 
administrative points regarding the impacts on the traffic in Versailles city centre are still open, but 
should be dealt with before the beginning of the first iteration (December 2018).  
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On PS level, several documents have been developed to organize the test sessions and iterations.  

- Staff planner for each test run:  
o participants (taking the role of the fleet operator),  
o VEDECOM engineers to sit in the vehicles forming the platoon,  
o administrative staff,  
o technical resources on site,  
o interviewers to carry out the surveys.  

- The recruitment process for users will begin one month before the first iteration. A 
document listing clearly the role of each staff member will be set up.  

- General terms and conditions  
- Consent form to be signed by the participants  
- Document explaining the whole execution of the demonstration  
- Contact form which will be kept at VEDECOM to guarantee confidentiality  

3.2.2 Versailles – Urban driving  

3.2.2.1 Adaptations of infrastructure / equipment  
For the urban driving use case in Versailles, the users are going to drive through the city centre and, 
in autonomous mode, through the castle’s gardens. On this touristic trip, they will get audio/video 
notifications when passing in front of a point of interest such as the Saint Louis cathedral, the statue 
at the top of the large Pièce d’Eau des Suisses lake, or other famous locations. There will be 14 
points of interest in total in front of which there will be several Bluetooth Low Energy beacons to 
identify them. In total, there will be up to 30 BLE beacons installed in Versailles. The characteristics 
of the beacons (www.bnbeaon.com) are:  

- Size: 84x84x24mm  
- Radio protocol: BLE  
- Emission zone: up to 100m  

 
Figure 12 BLE beacon used for the Point of Interest notifications  

The BLE Beacons will be installed as close as possible to the road, on street furniture (candelabra, 
poles, etc.), at 2 to 3 meters from the ground. The content of the PoIs notifications is being 
developed with VGP and the Tourist Office of the city of Versailles in order to provide a content that 
is consistent with the existing touristic application. The content will be available in French and in 
English. The texts will be converted into an audio file (mp3 format) using free applications such as 
Astread and Dspeech.   

http://www.bnbeaon.com/
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Figure 13 Map of PS Versailles showing the points of interest  

3.2.2.2 Adaptations of vehicles  
All adaptations of vehicles have been performed in the framework of WP2. Please refer to those 
deliverables.  

3.2.2.3 Adaptation of IoT platforms 
The IoT platform is based on the oneM2M standard. Few minor adaptations are introduced including 
the administration dashboard, interworking proxy software components and specific data model. No 
hardware adaptations are performed. 

3.2.2.4 Other adaptations  
Other adaptations linked to the urban driving use case include the equipment of the vulnerable road 
users (pedestrians and cyclists), which will move on the same lane as the autonomous vehicle in the 
castle’s gardens. CERTH who is in charge of the VRU equipment integration and communication will 
provide the following equipment:  

- For the cyclists:  
o 10 OBUs integrated at the VEDECOM bicycles 
o 5 smart phones 
o 5 smart watches  
o 5 smart glasses 

- For the pedestrians:  
o 10 smart phones (5 Android and 5 iOS) 
o 10 smart watches (5 Android + 5 iOS) 
o 5 Smart glasses (all Android)  
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Operational requirements required: 

 VEDECOM bicycles for integration. 

 SIM cards for smart devices provided by CERTH. 

 WiFi availability is requested for redundancy (due to safety-critical application); smart 
devices will operate via 4G. 

 Installation location for two laptops (local IoT for the smart devices for redundancy; laptops 
to be provided by CERTH). 

 WiFi router and WiFi router installation (if and where applicable). 

3.2.2.5 Pilot preparation: specificities at national level  
At national level, authorizations for the demonstrations have been confirmed by the Ministry for 
2018 and a second procedure has to be done to also receive the authorization for 2019.  

On PS level, several documents have been developed to organize the test sessions and iterations.  

- Staff planner for each test run:  
o participants (taking the role of tourists visiting the city and the gardens),  
o VEDECOM engineers to sit in the vehicles behind the drivers/participants,  
o pedestrians and cyclists with connected devices and bikes around the autonomous 

driving lane in the gardens,  
o administrative staff for the smooth execution of the demos,  
o technical resources on site,  
o interviewers to carry out the surveys.  

- The recruitment process for users will begin one month before the first iteration. A 
document listing clearly the role of each staff member will be set up.  

- General terms and conditions  
- Consent form to be signed by the participants  
- Document explaining the whole execution of the demonstration  
- Contact form which will be kept at VEDECOM to guarantee confidentiality  

3.2.3 Versailles – Car sharing  

3.2.3.1 Adaptations of infrastructure / equipment 
The charging stations are installed by Versailles Grand Parc – Alto type: two with a 7 KVA capacity 
and one with a 21 KVA capacity at the Hôtel de Ville station, and 3 charging stations with a 7 KVA 
capacity for the second station near the Trianon Palace.  
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Figure 14 Example of a charging station, here: in front of ‘Hôtel de Ville’  

The parking spots will also be equipped with parking detectors so that the intelligent fleet 
management system gets the information on how many vehicles are available on each car sharing 
station. These detectors are installed in the ground and work through LoRaWAN technology. Other 
characteristics are:  

- Directive antenna yagi 2.4 GHz 
- 868 MHz antenna 
- Magnetic detection  
- LoRaWAN, RFID and Bluetooth connectivity  

 

  
Figure 15 Parking detector (ONESITU) used on car sharing stations  

3.2.3.2 Adaptations of vehicles  
All adaptations of vehicles have been performed in the framework of WP2. Please refer to those 
deliverables.  

3.2.3.3 Adaptation of IoT platforms  
The IoT platform is based on the oneM2M standard. Few minor adaptations are introduced including 
the administration dashboard, interworking proxy software components and specific data model. No 
hardware adaptations are performed. 
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3.2.3.4 Other adaptations  
One other adaptation made within the car sharing use case is the mobile phone and tablet 
application developed within AUTOPILOT for the touristic trip in Versailles. The main features of this 
application, such as creating an account, booking a car, navigation to the vehicle etc. have been 
developed. Some other functions are currently being developed and will be ready for the start of the 
piloting activities:  

- Multimedia content of the tutorials showing how to plug/unplug the charging cable  
- Implementation of the virtual key management (using VEDECOM API) 
- Displaying of the booking summary at the end of the experience (itinerary, distance realized, 

ratings…) as well as displaying of the list of all the bookings realized so far by the 
user/tourist. 

3.2.3.5 Pilot preparation: specificities at national level  
The activites for preparing the pilot for the car sharing use case are the same as for the Urban 
Driving use case described in section 3.2.2.5.  

3.3 Livorno  

3.3.1 Livorno – Highway pilot   

3.3.1.1 Adaptations of infrastructure / equipment  
The Highway SGC Fi-Pi-Li (Florence-Pisa-Livorno) owned by Tuscany Region and operated by AVR has 
been adapted as “smart road” in order to allow the intended piloting activities: 

- a DATEX II node has been deployed for real time traffic information; 
- a pervasive sensing infrastructure has been deployed in different points were each sub-use 

case will be demonstrated. 
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Figure 16 Highway test track in Livorno PS 

The information from the DATEX II node and from the sensing infrastructure is published to the 
oneM2M platform and it is consumed by the cloud-based applications, such as the Connected e-
Horizon by CONTINENTAL. 

The overall view of the PS with equipment and monitoring services is show in Error! Reference 
source not found.. 

Particularly one IoT-G5 RSU (by CNIT) has been installed in the VMS (Variable Message Sign) gantry 
at km 77 (see Error! Reference source not found.); another RSU of the same kind has been installed 
at the pumping station (km 69, see Error! Reference source not found.); and a third RSU is ready to 
be installed in a gantry towards Florence. 

At the pumping station, different kinds of puddle sensors have been installed too (see Error! 
Reference source not found.): 

- 6LoWPAN (IPv6 over Low-Power Wireless Personal Area Networks) water level sensors (by 
AVR) communicating with the oneM2M by means of the RSU as gateway; 

- NB-IoT (NarrowBand IoT) water level sensors (by CNIT) connected to the oneM2M platform 
via cellular network (3GPP Rel 13). 
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To enforce the validation of the hazards and to achieve a more efficient management for road users 
support and services, AVR installed along the highway also: 

- Bluetooth and WiFi transit data logger for travel time analysis and live overview on TCC 
videowall; 

- Video surveillance system by means of 30 cameras with Full HD resolution and live 
streaming on TCC videowall; 

- Weather sensors providing real time temperature and humidity. 
 

 

Figure 17 Infrastructure adaptation for roadworks warning at Livorno PS 

 



 
 

28 

 

Figure 18 Infrastructure adaptation for puddle detection at Livorno PS 

Regarding the adaptation of software components: for the IoT-G5 RSU a SW has been developed 
that performs multiple functions: 

- gateway for WSNs along the roadside, 
- provider for the oneM2M platform of ITS G5 messages generated by itself (DENM) or 

received by vehicles (CAM), 
- broadcast to connected and AD cars warning messages generated by itself or generated and 

validated by the TCC. 

For each interface function with the oneM2M platform, the RSU SW has been adapted in order to 
use the oneM2M protocols directly, without any further adaptation by the oneM2M platform 
provider. 
As far as the gateway functions of the WSN are concerned, the RSU has been programmed in order 
to implement the protocol for the transmission of "flooding" event to the oneM2M platform 
according to TCC requests.  
The NB-IoT sensor node has been programmed to implement the transmission protocol, as 
described in the D2.4 deliverable. 

3.3.1.2 Adaptations of vehicles  
The adaptation of the vehicles has been performed in the framework of WP2, further details can be 
found in D2.1, D2.4 deliverables. The overall situation is the following. 

– AD and Connected vehicle (see Error! Reference source not found., Error! Reference 
source not found.): 

o Installation of devices DONE position testing DONE 
o V2V communication testing DONE 
o V2I communication testing:  

 DONE for the connected cars; 
 PLANNED IN PS (June) for the AD + connected cars 

o Cloud communication testing PLANNED IN PS (June) 
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o Frontal sensor testing DONE 
o CONTI CE-Horizon testing IN PROGRESS 
o Vehicle control logics testing IN PROGRESS 
o Driving in Highway use cases PLANNED IN PS (June)  
o Driving in Urban use cases PLANNED IN PS (July/Sept) 

 

 

Figure 19 AD and Connected vehicle adaptation at Livorno PS  

 

Figure 20 Connected vehicle adaptation at Livorno PS 

 
With regard to AVR’s vehicles: two of the three Jeep Renegade, with optional and special OEM 
features as specified from CRF, have been upgraded with ISMB’s OBUs (see Figure 21). The last 
vehicle will be upgraded in July. 
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Figure 21 AVR’s connected vehicle adaptation at Livorno PS 

Regarding the adaptation of software components: for the IoT-G5 OBUs a SW has been developed 
that performs multiple functions: 

 6LoWPAN gateway for CNIT vibration sensor (will be tested on PS starting from July) 

 Complete compliant on-board logging (as defined in D2.4)  

 Direct logging to TIM OneM2M platform (without any adaptation required) 

 Pre-processing analysis of CAM and DENM messages to directly feed the AD functions 

 Synchronization 

3.3.1.3 Adaptation of IoT platforms  
From the HW point of view, the TIM OneM2M platform was delivered by TIM as a Platform as a 
Service (PaaS) and adapted to meet the project's needs. A specific tenant has been dedicated to 
Livorno PS https://icon-lab.tim.it/web/control/?ty=4 and the access instructions have been provided 
to the partners. The final characteristics of the “ICON” oneM2M platform are described in D3.1. 

From the SW point of view, the platform is oneM2M compliant, so it can interface all devices that 
natively adopt oneM2M protocols. Furthermore, with the aim of making the ICON platform more 
adherent to the intended application contexts, TIM developed ad hoc MQTT support to the 
Subscription resource. With this implementation by TIM, it is possible to make a subscription to be 
notified by MQTT protocol when data are received in a container. The mechanism involves creating a 
Subscription resource within that container, indicating the MQTT broker where the user will be 
notified with a message whenever a resource (containing data) is created in the inbox. 

Last but not least TIM developed a oneM2M adapter for DATEX II protocol. 

The adapter receives a data flow from DATEX II node and stores the content of DATEX II protocol on 
oneM2M platform; the adapter is a Web Service (WS) SOAP (Simple Object Access Protocol). 

The WS receives three types of message DATEX II: 
- Push for SituationPublication data (events regarding Fi-Pi-Li highway e.g. roadworks or 

accidents) 
- KeepAlive (for verifying service availability) 
- DeliveryBreak (for data realignment) 

https://icon-lab.tim.it/web/control/?ty=4
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The main functionality of the adapter (also called “service”) is to write DATEX II data on oneM2M 
platform and offers to the consumer entities (e.g. mobile apps or cloud applications) the data of the 
current situation of the highway. 

The adapter has two functionalities: 

1. Every hour takes a snapshot of the current situation (Pull) that is stored in “Event” container 
2. Receives via real time Push notification the last events occurred that is stored in “Status” 

container 
The content of DATEX II messages is in XML format and the adapter converts it to JSON format, but 
without SOAP envelope that is useless in oneM2M context. 

OneM2M resource tree has in AUTOPILOT tenant a DATEX II container that contains the two sub 
containers Events and Status: 

https://icon-lab.tim.it/onem2m/autopilot/ 
DATEX2/Events 

Contains the content instances for the events 
received with push service. 
These are the labels used: 
datex2, event, situation, <eventType>. 

https://icon-lab.tim.it/onem2m/autopilot/ 
DATEX2/Status 

Contains the content instances for the events 
acquired with pull service. 
These are the labels used: 
datex2, status, full-situation 

 
Push service 
Push service is implemented with a two states state-machine: OFFLINE and RECEIVING (at start-up 
the service is in OFFLINE state) 

OFFLINE state 
When there is no connectivity with the DATEX node, the DATEX II protocol foresees the preliminary 
acquisition of a snapshot. 

In OFFLINE state the only message accepted is DeliveryBreak that causes a call to Pull service (WS 
SOAP). 
If the call is successful, the service responds with an Acknwoledge message and its state becomes 
RECEIVING. 

If the call is unsuccessful the service responds with a requestDenied message and the service 
remains in OFFLINE state: when the adapter is in OFFLINE state, if the message received is different 
from DeliveryBreak, the service responds always with requestDenied and remains in OFFLINE state. 

RECEIVING state 
This is the default state when the service is active. 

When the adapter receives a message, there are three possible cases depending on message 
received: 

1. DeliveryBreak: the service responds with requestDenied and its state becomes OFFLINE. 

2. KeepAlive: the service responds with Acknowledge.  

3. Data Push: if the service sends correctly the data to oneM2M platform, the service sends 
Acknowledge, otherwise responds with requestDenied and its state becomes OFFLINE. 

The following picture depicts the architecture considered: 
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Figure 22 oneM2M adapter for DATEX II protocol by TIM  

3.3.1.4 Other adaptations  
AVR has set up the PS test server that collects the trial data ready to be uploaded to the CTS. 
Furthermore, he is developing a customization of the App SGC-FiPiLi1 customization in order to 
encompass the information about AUTOPILOT piloting activities. 

CNIT has set up a VPN (Virtual Private Network) to connect all the devices participating in the 
experimentation, in order to ensure remote constant monitoring of the devices, management 
operations and data transfer, and storage operations at runtime via the Internet. The overall 
network map for the Livorno PS is shown in Error! Reference source not found.. 

3.3.1.5 Pilot preparation: specificities at national level  

Minister of Infrastructure and Transport has signed the Ministerial Decree, so called “smart roads”, 
which authorizes the experimentation of technological solutions, including AD cars in real traffic 
situation, to adapt the Italian infrastructure network to the new communication services. The decree 
outlines the path towards experimenting with innovative driver assistance systems for the new 
infrastructures connected to them. The law provides that, from 18/04/2018, the Ministry of 
Infrastructure and Transport (MIT) may authorize, upon request and after specific investigation, the 
testing of vehicles with automatic guidance on certain stretches of road, according to specific 
procedures and controls during the trial, with the aim of ensuring that it takes place in conditions of 
absolute safety. Universities, public and private research bodies and vehicle manufacturers equipped 
with automatic driving technologies may apply for authorization. Finally, a Smart Road Observatory 
will be set up at the MIT to monitor the implementation of the measure. 

                                                           
1
 http://fipili.avrgroup.it/ITS/fipili_new_21042015.wmv 
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http://fipili.avrgroup.it/ITS/fipili_new_21042015.wmv
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Figure 23 Livorno PS network map 

The partners of the Livorno PS are checking the compliance of their systems with the new regulation 
in order to ask the ministerial authorization.  

Meantime at PS level, the experimentation plan has been presented at the Regional Observatory of 
Road Safety (ORSS) met at Regional Council of Tuscany, the 17th of May 2018.  

3.3.2 Livorno – Urban driving   

3.3.2.1 Adaptations of infrastructure / equipment  
A road circuit inside the free public area of Livorno Sea Port has been equipped in order to enable 
end-to-end validation tests and the piloting of the expected use cases (see Figure 24). The same 
living testbed have been the stage of the fifth ETSI C-ITS Plugtests™ event in November 2016. 
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Figure 24 Urban test track in Livorno PS 

 

 

Figure 25 Infrastructure adaptation for Urban Driving use cases at Livorno PS 
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So far, the hardware installed and tested along the test track consists of two IoT G5 RSUs (CNIT). 
They have been placed to cover all the testbed on the ETSI ITS G5 channels. Moreover they 
communicate with the TIM oneM2M platform by LTE and with the harbor monitoring center by WiFi 
mesh network (see 3.3.2.4). 
A traffic light has been purchased by ISMB and the other electronic components (stereo camera and 
ETSI ITS G5 RSU) have been integrated in lab. In the meantime, the site has been prepared with 
power and ethernet port for the installation, that will be done in July 2018. The software adaptation 
is progressing. 
Data from vehicles, intelligent traffic lights and IoT G5 RSUs will be published on the oneM2M 
according to the data model agreed with DMAG. 
The OBU will receive SPAT/MAP information from the traffic light as well as DENM notification if a 
pedestrian is jaywalking (when the signal is green for the AD car). This information will be post-
processed to send refined data to the AD algorithm. 
The MONiCA Port Monitoring System has been enhanced with a oneM2M compliant application that 
uses subscriptions to virtual entities of the platform (vehicles, cross roads, etc. ) in order to display 
the crossroad scene in real time and generating alarms in case of danger. 
The Connected e-Horizon has been developed for providing the Intelligent Speed Control function, 
with data consumed from the IoT platform and information exchanged between Continental and 
FCA clouds (see Figure 26). 
The algorithms for the pothole detector and the pedestrian detection have been developed by ISMB, 
actually they are under test. Furthermore SPAT/MAP will be ready for July/September 2018. 

 

 

Figure 26 Connected e-Horizon adaptation for Urban Driving use cases at Livorno PS 

3.3.2.2 Adaptations of vehicles  

As far concerns strictly the vehicles see 3.3.1.2. 

3.3.2.3 Adaptation of IoT platforms  

From the HW point of view, the TIM OneM2M platform was delivered by TIM as a Platform as a 
Service (PaaS) and adapted to meet the project's needs. A specific tenant has been dedicated to 
Livorno PS https://icon-lab.tim.it/web/control/?ty=4 and the access instructions have been provided 
to the partners. The final characteristics of the “ICON” oneM2M platform are described in D3.1. 
From the SW point of view, the platform is oneM2M compliant, so it can interface all devices that 
natively adopt oneM2M protocols. Furthermore, with the aim of making the ICON platform more 
adherent to the intended application contexts, TIM developed ad hoc MQTT support to the 
Subscription resource. With this implementation by TIM, it is possible to make a subscription to be 
notified by MQTT protocol when data are received in a container. The mechanism involves creating a 

https://icon-lab.tim.it/web/control/?ty=4
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Subscription resource within that container, indicating the MQTT broker where the user will be 
notified with a message whenever a resource (containing data) is created in the inbox. 

3.3.2.4 Other adaptations  

The CNIT has set up a Wi-Fi mesh network connecting all the devices installed along the testbed, in 
order to ensure remote constant monitoring of the devices, management operations and data 
transfer, and storage operations at runtime via the Internet (see Figure 27). 
 

 

Figure 27 Wi-Fi mesh network deployed by CNIT for out-of-band management 

ISMB is preparing a connected bicycle with an OBU and a vibrometer (provided by CNIT) for 
detecting the falls. The bicycle will mount a battery powered OBU that can send and receive ETSI G5 
messages. The bike will be equipped with an Inertial Measurement Unit to better set all the 
CAM/DENM messages fields. The prototype is under development (in ISMB premises) and will be 
ready in September 2018. 

3.3.2.5 Pilot preparation: specificities at national level  

For the authorization at national level see Error! Reference source not found.. At PS level a contact 
with the company who manages the Sea Port operations (Porto 2000 srl) has been signed in 
September 2017. The contract specifies the duties and commitments in order to allow the piloting 
activities. 

3.4 Brainport  

3.4.1 Brainport – Automated Valet Parking 

3.4.1.1 Adaptations of infrastructure / equipment  
The pilot takes place at the Automotive Campus in Helmond (The Netherlands) at the Brainport pilot 
site. Four iterations of piloting are planned for automated valet parking with different increments 
(from small to big). The first iteration in September 2018, the second in December 2018, the third in 
March 2019, and the fourth in June 2019. Figure 28 shows the test route for the AVP use case in 
Brainport with drop-off respectively collect point and parking lots. 
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Figure 28 Test route at the Automotive Campus in Helmond at the Brainport pilot site 

For detection of empty parking lots as well as obstacle detection on the driving route, roadside unit 
cameras are used and adapted on the Brainport pilot site. Figure 29 shows the empty parking spot 
and obstacle detection based on installed roadside unit cameras. In the context of communication 
4G and UWB equipment will be used and adapted for the AVP use case in Brainport. 

 

Figure 29 Empty parking spot and obstacle detection based on roadside unit cameras. 

3.4.1.2 Adaptations of vehicles  
The vehicles used in the AVP use case in Brainport are the one DLR (Volkswagen e-Golf) and one TNO 
(Toyota Prius) vehicle as described in D2.1 and D2.2 (see Figure 30). To improve location accuracy 
the DLR vehicle can be adapted with DGPS and a RTK-GPS receiver. 

    

Figure 30 DLR and TNO vehicles used in the AVP use case in Brainport. 
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3.4.1.3 Adaptation of IoT platforms  
With regard to the AVP use case in Brainport, the overall IoT platform architecture (see D2.3) is 
adapted to the specific needs of automated parking. The specific IoT platform architecture of AVP in 
Brainport is depicted in Figure 31. 

 

 

Figure 31 IoT platform architecture of AVP in Brainport. 

On the one hand the DLR smart phone application, the DLR vehicle, and the DLR drone (Micro Air 
Vehicle: MAV) are connected to the IBM Watson IoT platform (see Figure 33). On the other hand the 
roadside unit cameras as well as the TNO smart phone application and TNO vehicle are connected to 
the oneM2M IoT platform (see Figure 32). Information exchange between IBM Watson and 
oneM2M IoT platform is established via an up- and downstream gateway connector. The Valet 
Parking Services are connected to the IBM Watson IoT platform. The Valet Parking Services include 
the IoT AVP Applications, the Parking Management Service, the User Management Service, the 
Routing Service, and an SOAP/RESTFul web service interface. Furthermore, the Valet Parking 
Services includes an SQL database. 
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Figure 32: Communication and data Workflow between TNO, TASS and Vicomtech AVP devices, IoT platforms and AVP 
backend applications 
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Figure 33: Communication and data workflow between DLR AVP devices, IoT Platforms and AVP backend applications  

3.4.1.4 Other adaptations 
In addition to the roadside unit cameras a drone (Micro Air Vehicle: MAV) is used in the AVP use 
case in Brainport to identify empty parking spots. Figure 34 shows the MAV hovering over the 
parking area and identifying empty parking spots. 
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Figure 34 MAV identifying empty parking spots. 

The MAV and its ground-station PC act as IoT device in the IoT ecosystem. The MAV is able to 
navigate autonomously in outdoor as well as indoor (GPS-denied) environments. The IoT AVP 
application described in the chapter above sends list of parking spots for occupancy checking. The 
MAV uses the input from its cameras (2 stereo camera pairs with a total field of view of 240°x80°) 
and deep-learning algorithms to determine the occupancy status of parking spots. Additionally an 
AVP smart phone application is used in Brainport as human-machine interface so that end-users can 
request a free parking spot, send the vehicle to the parking spot autonomously and collect the 
vehicle again from the parking area if needed. In addition that reservation functionalities can be 
adapted within the AVP use case in Brainport via the AVP smart phone application. The graphical 
user interface of the AVP Brainport smart phone application is depicted in Figure 35. 

 

Figure 35 AVP Brainport smart phone application. 

3.4.1.5 Pilot preparation: specificities at national level  
The pilot takes place at the Automotive Campus in Helmond (The Netherlands) at the Brainport pilot 
site. In this context legal topics have to be addressed with regard to a flying permission of the MAV 
at the Automotive Campus in The Netherlands. Furthermore, legal topics have to be addressed with 
regard to driving permissions for - prototype AD vehicles because the roads of the Automotive 
Campus are semi-public. This means that in both cases (MAV and prototype AD vehicles) exception 
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permits are needed from the Dutch authorities. Finally, for piloting users are planned to be recruited 
from the Automotive Campus personnel. The questionnaires and consent forms will be prepared in 
due time prior to the user tests, which will take place in December 2018. 

3.4.2 Brainport – Highway pilot  

3.4.2.1 Adaptations of infrastructure / equipment  
For safety and practicability reasons, the Pilot Tests will be executed in the controlled environment 
of the Automotive Campus. Technical validation has been conducted on a circular route, as 
illustrated in the following figure, which features a succession of speed bumps and roads 
deformations. Pilot Tests may be executed on new roads (currently under investigation) in order to 
allow for a better arrangement of road hazards, and for the vehicles operation at higher speeds. 
Road hazards such as bumps, potholes and fallen objects will be artificially created on these new 
roads. In addition, a roadside camera will be located at clear viewing distance from fallen objects. 
The test area will be delimited for safe operation of the vehicles and operators. A supervision area 
with monitor and computer shall be set up with clear sight over the operating vehicles. 

 

Figure 36 - Roads on Automotive Campus 

3.4.2.2 Adaptations of vehicles  

Two vehicles support the use case: a Volkswagen Tiguan serves as the road hazards detection 

vehicle, whereas a Jaguar F-Pace serves as the driving adaptation vehicle. HW and SW architectures 

on both cars are nonetheless quite similar and described in D2.2. The cars feature native ACC 

systems that are taken advantage of in order to approximate closely Autonomous Driving adaptation 

in the use case. 

Software from partners were integrated in the cars platform: Vicomtech modules for detections, and 
TomTom modules for mapping and visualization. 
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3.4.3 Brainport – Platooning  

3.4.3.1 Adaptations of infrastructure / equipment  
In terms of physical infrastructure and equipment, the following adaptations have been 
implemented or are planned to be to support Platooning: 

- A modification to the Hi-5 mobile network platform (Mobile Core from third party 
Fraunhofer) has been developed, i.e. local break out to facilitate Mobile Edge Computing. 
This makes it possible to shortcut the communication between local (e.g. roadside) 
applications and vehicles where these connections terminate.  

- A secure backhaul connection has been set up between The Hague (where the Hi-5 Mobile 
Core resides) and Helmond (terminating at TASS premises). 

- Along the A270, an eNB (supplier: Ericsson) with a dual (bidirectional) antenna configuration 
working in the 1880 MHz frequency band (license free) is installed which belongs to the Hi-5 
pre 5G network of TNO and provides coverage along this road, over a few kilometres length. 
The eNB is mounted on an existing pole of the TASS Camera facilities and makes use of data 
and power facilities locally available (with some adjustments in cabling). 

 

Figure 37 eNB of the HI-5 pre-5G network  

- SPAT/MAP data from 4 consecutive TLC installations along the A270 is made available by 
Dynniq (third party) in encoded format. Decoding takes place at TASS using a decoder 
provided by TNO, after which the SPAT data is published on the IoT platform in JSON format. 

- TASS has configured Virtual Machines, one of which is used for an instantiation of Mobile 
Edge Computing software developed by TNO. At a later stage this MEC functionality is 
supposed to be co-located with the eNB (see previous point). The MEC software carries a 
simple Local Dynamic Map service. 

3.4.3.2 Adaptations of vehicles  
Hardware and software changes have been applied to the Toyota Prius vehicles provided by TASS 
(on lease basis). The processing and other relevant hardware components for the deployment of 
new AUTOPILOT functions have been listed in the table below.  



 
 

44 

Table 2. Processing and other hardware components for the deployment of new AUTOPILOT functions at the TNO 
research vehicle 

 
 
 

 
Figure 38. Configuration of the components in the back of the research vehicle of TNO. 

3.4.3.3 Adaptation of IoT platforms  
TNO has deployed both a oneM2M compliant Infrastructure Node (IN) and Middle Node (MN) 
instance in respectively the ‘cloud’ and on a MEC solution. The cloud solution can be seen as a main 
component to allow efficient and easy communication between all use cases/applications. The MEC 
hosted middle node can be seen as a tailored solution for specific applications to allow for improved 
latency requirements: in our case an LDM application. Both IN and MN components have been 
validated to allow communication from/to each other. The oneM2M platform is compliant to HTTP, 
HTTPS, CoAP, Websocket, MQTT as a means of communication. TNO facilitated authentication and 
authorization by generating certificates for each different Application Entity (AE). Test cases are 
created for the platform to ensure well behaviour after each new SW release. Each update was first 
deployed on an internal oneM2M test environment and validated with these test cases before 
deploying it in the cloud (Cloud services provided by third party Contabo, Germany) 

Also a platoon service application has been developed to be hosted in the cloud. This application 
uses the oneM2M IN to communicate appropriate messages to/from the vehicles involved in 
Platooning. The platoon service makes the initial match between vehicles/platoons, ensures that 
two independent vehicles/platoons are guided to the rendezvous location to be merged and 
provides speed & lane advice after platoon has been formed. 
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3.4.3.4 Other adaptations  
Data logging components have been developed, both in-vehicle (ROS bags) as well as the oneM2M 
IoT platform. A point of attention is to prevent choking effects to the additional processing load. In 
case of the IoT platform, we did this by hooking into the terminal logging output of the platform 
instead of requesting each received/sent message and thus duplicating each message just for the 
purpose of adding logging. 

The capture and processing of this logging data is described in deliverables D3.7. 

3.4.4 Brainport – Urban driving  

3.4.4.1 Adaptations of infrastructure / equipment  
For the Urban Driving use case at TU/e campus, no additional hardware has been implemented on 
the road sides. 

Only on the IT server park, the lecture schedule server has been adapted to be able to provide 
lecture schedule data and make it available to the vehicle. The lecture schedule server is described in 
D1.1. This data however cannot be shared on the IoT platform, because of privacy issues with the 
GDPR. 

3.4.4.2 Adaptations of vehicles  
All vehicle adaptations on the TU/e Prius have been described in deliverable D2.2. 

3.4.4.3 Adaptation of IoT platforms  
Three different IoT platforms are connected to the TU/e Prius. The detailed description of this 
architecture is described in D2.4 section 5.2. The description of the in-vehicle IoT platform is 
described in D2.1. 

 
Figure 39 of IoT devices in vehicle and connection with 4 IoT platforms used in Brainport Urban Driving (Rebalancing) use 
case  
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For reference the overall integration of all IoT devices (incl. vehicle) with the OneM2M, HUAWEI 
OceanConnect, NEC FIWARE & IBM Watson platforms is shown in Figure 39. 

3.4.4.4 Other adaptations  
Three separate IoT devices have been developed and connected, which are not integrated into the 
pilot site itself, but can be used anywhere: 

 Smartphone application: the smartphone application is developed which connects to 
OneM2M platform and directed to the AD vehicle, for VRU detection and AD vehicle warning 
functionality. Currently the map of TU/e campus is embedded into the app, to show the 
location of the vehicle and VRU himself; 

 Technolution FlowRadar device: this device uses ITS-G5 communication to directly 
communicate using CAM messages (sub-set) with the TU/e Prius. This device is mainly used 
in the Pilot tests for benchmarking the smartphone application and use as simulation; 

 WiFi sniffer: the vehicle is equipped with the NEC Crowd Estimation and Mobility Tracker 
(WiFi sniffer). This device is used to estimate the number of VRUs on campus by scanning 
WiFi enabled devices (like smartphones). 

3.4.4.5 Pilot preparation: specificities at national level  
Testing on TU/e campus will take place only on closed roads within the borders of the TU/e campus 
itself. Therefore only agreements had to be made with TU/e Departments responsible for Safety and 
Traffic management for the first 3 pilot tests. 

Further arrangements regarding the final pilot tests at the ITS Europe Congress in June 2019 still 
have to be made in co-operation with the other Brainport use cases and Brainport pilot site leader. 

On TU/e campus level, details for the tests have to be developed to organize the test sessions and 
iterations.  

- Staff planner for each test run:  
o participants (taking the role of VRU walking on TU/e campus); 
o TU/e researchers/engineers to sit in the vehicles monitoring & activating the AD 

system; 
o pedestrians with connected smartphones; 
o technical resources on site. 

  
The recruitment process for VRUs will begin one month before the first iteration. A document listing 
clearly the role of each staff member will be set up. 

- General terms and conditions; 
- Consent form to be signed by the participants;  
- Document explaining the whole execution of the demonstration;  
- Contact form which will be kept at TU/eto guarantee confidentiality.  

 

3.4.5 Brainport – Car sharing  

The car sharing use case in Brainport involved minimal adaptation. The use case is mainly a service 
that uses existing vehicles from other use cases.  
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Adaptation work has been performed towards better integration of other use cases and IoT devices 
that could provide useful information to the car sharing service. Given that we will use Watson IoT 
platform for most of our development work: 

- Organization accounts have been created for Watson IoT platform and provided access to 
the relevant organizations and IoT devices in the IoT platforms; 

- OneM2M connectors have been implemented for the Watson IoT platform for exchanging 
data across the IoT platforms.  

3.5 Vigo  

3.5.1 Vigo – Automated valet parking  

3.5.1.1 Adaptations of infrastructure / equipment  
 

The Automated Valet Parking of the Vigo Pilot Site will be implemented in the indoor parking of 
“Plaza do Rei” in the city centre. 

 

 
Figure 40: Indoor parking of Vigo City Council 

As  shown in the map in Figure 41, one zone of the parking will be closed for the Pilot, while the rest 
of the parking will remain available for the normal users. 

 
Figure 41: AVP zone of Vigo PS 

In this zone two areas are established, one for drop-off and the other one for the pick-up of the 
vehicle. Furthermore, five different parking slots are established so that the Parking Management 
Centre can send their positions during the AVP function. 
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Figure 42: AVP function of Vigo PS 

It is also necessary to integrate one Wi-Fi router to give signal to the mobile phone, one RSU and a 
smart camera (Figure 43) to inform cars about the presence/absence of objects in an intersection 
with low visibility. 

 
Figure 43. Smart camera (UI-1221-LE, IDS GmbH) 

 

3.5.1.2 Adaptations of vehicles  
All the sensor and platform integration, as well as the adaptations of the vehicles are explained in 
D2.2. However, due to the complexity of the scenario in indoor parkings, one more integration was 
needed to improve the positioning without GPS information. A vision system was installed in the 
vehicle with the objective of detecting the parking spaces. This system consists in one smart camera 
integrated in the front windshield and a platform with the algorithms to process the camera 
information. 

3.5.1.3 Adaptation of IoT platforms  
The adaptations of the IoT platforms are described in D2.3.  

3.5.1.4 Other adaptations  
In order to increase the safety during the deployment of the use case, obstacles and VRUs are 
represented with soft targets with the help of moving platforms. 

 
Figure 44. Set of Soft Targets for use in the Vigo pilot site 
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3.5.1.5 Pilot preparation: specificities at national level  
Some other tasks are necessary before starting the piloting activities: 

- Limit the parking zone with no trespassing signals; 
- The parking operator has to allow the performance of the pilot; 
- Recruitment process of the users. 

 

3.5.2 Vigo – Urban driving  

3.5.2.1 Adaptations of infrastructure / equipment  
The Urban Driving test will be performed following a scalable approach with different phases that 
will involve small trips with a single intersection to a wider route, which will drive through up to four 
intersections. All of this will take place in Gran Vía Street in the City Centre of Vigo. 

 
Figure 45. Urban Driving scenario of Vigo PS 

Gran Vía is part of the SISCOGA corridor, and is equipped with road sensors connected to the City of 
Vigo’s Smart City platform. This is the case of RSU in the intersections, which provide information of 
the traffic light status and are connected with the Traffic Management Center. 

Within AUTOPILOT, two intersections will be equipped with a smart camera or a camera-processing 
module with a behaviour similar to a smart camera (Figure 43). The intention is to inform cars about 
the presence/absence of objects in pedestrian crossings (crosswalks). 

3.5.2.2 Adaptations of vehicles  
The same vehicle as for AVP is used. The adaptation of the vehicles is described in section 3.5.1.2. 

3.5.2.3 Adaptation of IoT platforms  
The adaptations of the IoT platforms are described in D2.3. 

3.5.2.4 Other adaptations  
In order to increase the safety during the deployment of the use case, obstacles and VRUs are 
represented with soft targets with the help of moving platforms (Figure 44). 
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3.5.2.5 Pilot preparation: specificities at national level  
Some other tasks are necessary before starting the pilot: 

- Limit lanes of the urban scenario with no trespassing signals; 
- The parking operator has to allow the performance of the pilot; 
- Recruitment process of the users. 

3.6 Daejeon 

3.6.1 Daejeon – Urban driving  

3.6.1.1 Adaptations of infrastructure / equipment  
The Korean pilot takes place at ETRI, DAEJEON, which is located 150km South of Seoul. ETRI has 
developed 5.8GHz DSRC and 5.9GHz WAVE communication technology, which has also been used at 
the test site to verify communication system and application. The Intersection Safety Information 
(ISI) system will be installed at the roadside and test vehicle will be operated to test the warning 
service for the vehicle driver. ISI consists of road radar and traffic signal, and RSU for V2I 
communication. 

 
Figure 46. Infrastructure equipment in the Korea pilot 

3.6.1.2 Adaptations of vehicles  
The service terminal installed in the vehicle is connected to the OBD II interface and receives speed 
and diagnostics information from the vehicle through the OBD II interface. 

3.6.1.3 Adaptation of IoT platforms  
Intersection Safety Information (ISI) system will be connected with IoT platform through IoT cloud 
services. It will provide with the traffic signal data, detected vehicles and pedestrians data from 
radar, and location correction data from GPS. 
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3.6.1.4 Other adaptations  
The On-Board Unit is installed in the vehicle and it is the component responsible for the V2X 
communication using IEEE WAVE bidirectional communication. This unit is also responsible to 
transform the vehicle in a “Thing” within the IoT environment with the capability of being a data 
provider or a data consumer. Using the communication unit, the vehicle can communicate directly to 
other “Things” in its environment, as it does using V2X communication 

Service terminal is connected with OBU through Ethernet and receives transmitted data from ISI 
system via OBU. Each unit’s functions are as below; 

- Vehicle CAN data: Receives the vehicle speed information and diagnostics data; 

- Data processing Unit: Process internal vehicle data and external infrastructure information, 
and generate waning information; 

- GPS module: Estimates the position of the vehicle (latitude, longitude, heading). It matches 
the vehicle position to a local MAP; 

- HMI: Receives data from OBU and displays warning information to the driver. 

4 Validation of adaptations – Status at M18  

In order to assure that the pilot sites are ready for starting the tests, two different actions were 
made: 

- a checklist to monitor the progress of the pilot preparation. The checklist, which was 
developed in T3.1, is described in detail in D3.1. The checklist address the availability of the 
different components, participant related processes, data collection and ethics. The results 
of the checklist, filled in by the use case leaders in the different pilot sites, in May 2018 
(M17) are described in this report.  

- end-to-end tests, to check that all scenarios can be tested.  

4.1 Results of checklist at M18  

The checklist was used to monitor the progress and adaptations on each PS. The pilot site leaders 
have filled it in several times throughout the preparation phase and the last time in May 2018, right 
before the delivery of this report. The input provided for the checklist is listed per use case in Annex 
A.  

At that moment, only one use case on one pilot site is 100% ready to start the piloting activity: the 
highway pilot in Livorno. Several other pilot sites start their demos in June and July. At all test sites, 
the integration work and preparation of the pilots is ongoing in order to start their first iterations as 
planned.  

The filled in checklists give a snapshot of the situation at the end of May 2018. 

4.1.1 Tampere  

 Automated Valet Parking: integration of the functionalities for the vehicle, the infrastructure 
and the IoT platform is ongoing. The user tests will take place in the new facilities of VTT, to 
which no access is yet available. The first end-to-tests are planned in June 2018. 

 Urban Driving: The vehicle is almost ready, but integration of the functionalities for the 
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vehicle, infrastructure and IoT platform is ongoing.  

4.1.2 Versailles 

 Platooning: The vehicles are still to be adapted, and the first platooning iteration is planned 
in December 2018.  

 Urban Driving and Car sharing: 1 of the 3 vehicles is ready, smartphone app, HMI are being 
integrated. End-to-end tests will be performed in June 2018.  

4.1.3 Livorno 

 Urban Driving: 1 automated vehicle and 3 connected vehicles of the in total 7 vehicles are 
ready. Functionalities for the infrastructure still have to be integrated. End-to-end tests are 
planned for the end of June 2018.  

 Highway pilot: The highway pilot is ready to start piloting. The vehicles are the same 
prepared for the urban driving and they are ready. All infrastructure is in place. 

4.1.4 Brainport 

 Automated Valet Parking: Development of the functionalities for the vehicle, the 
infrastructure and the IoT platform are ongoing. 

 Platooning: Almost all functionality is implemented in the vehicles, however there is a need 
to improve robustness and reliability before piloting, and a road exemption for public road 
driving has to be obtained.  

 Urban Driving: The vehicle is ready, however still some functionalities have to be validated.  

 Highway pilot: End-to-end tests have started in May 2018 and 85% was validated. 

 Car sharing: Ridesharing will not be an automated driving functionality, and will use normal 
vehicles. End-to-end testing is planned for the end of 2018. 

4.1.5 Vigo 

 Automated Valet Parking: development of the functionalities for the vehicle, the 
infrastructure and the IoT platform are ongoing. End-to-end tests are planned in June 2018. 

 Urban Driving: one of the three vehicles is ready, but camera still has to be integrated. The 
first end-to-end tests are planned for June 2018. 

4.1.6 Daejeon  

 Urban Driving: one of the three vehicles is being prepared, and the service is under 
development. End-to-end tests are planned for May 2019. 

 

4.2 End-to-end test results at M18  

This sub-chapter reports on the validation plans for the end-to-end tests, and the results of the tests, 
which are performed in M18. At all test sites, work is still going on related to the development of the 
pilots, and hence not all tests can be reported. The remaining tests will be reported in deliverable 
D3.4 which is due in M24.  

The reporting of validation tests is similar to the reporting of verification tests in D2.5. The success of 
test results are qualified with the following terms: 

 PASS: Test was completely executed and passed. 

 Partly PASS: Only parts of the test sequence were executed successfully, e.g. some 
components were not available at the time of testing or failed. Details are described in 
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comments. 

 FAIL: Test was executed and most or all parts of the test sequence failed. 

 N/A: Not applicable, this test does not apply to the given partner, e.g. component developed 

or tested by other partner. 

 N/E: Test was not executed. 

4.2.1 Tampere  

4.2.1.1 Tampere – Automated valet parking  

4.2.1.1.1 Validation plan  
The user tests will take place at the parking place of VTT in Niittyhaankatu, Tampere, to which the 
VTT Automated Vehicles laboratory will move during summer 2018. The validation tests will be 
performed in June 2018, during which all possible variations of the scenario will be verified. 

4.2.1.1.2 Test scenarios  
The tests scenarios include the different variations of the use case, including different parking places 
and the different objects on the parking place. 

Table 3. End-to-end test for Automated Valet Parking in Tampere 

Test Identifier: E2E-1 - end to end test for AVP - basic scenario 

Test Objective: To assure that the system is ready for testing with test users and for evaluation. 

References: Storyboard 

Variables: - selected parking place: 1, 2, 3 

- vehicle: Marilyn 2.0 

- objects: no objects on the expected track 

Pre-conditions: All systems are in place, and all systems are connected 

 

Expected Test 

Sequence: 

Step Type Description 

1  User enters the vehicle and selects drop-off point. The vehicle 

drives to the drop-off point. The parking place is reserved from 

the Mattersoft reservation service. 

 2 verify The vehicle connects to the parking management system, and 

the route is calculated. 

 3 verify When the driver has left the vehicle, the route is transferred 

and the vehicle starts moving to the parking place. 

 4 verify The vehicle drives unmanned to the parking place. 

 

4.2.1.1.3 Results  
The first end to end tests were performed prior to the AUTOPILOT final event in Tampere on 
19.6.2018. The scenario was performed successfully, except for the reservation from the Mattersoft 
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reservation system. 
Further end-to-end tests will be performed in September 2018, when the new facilities of VTT at 
Niityhaankatu, where the end user tests will be performed, are taken into use, and hence the results 
are not yet available at the moment of writing. 

4.2.1.2 Tampere – Urban driving  

4.2.1.2.1 Validation plan  
The user tests will take place at the intersection of Hervannan Valtaväylä and Korkeakoulukatu/ 
Teekkarinkatu. The interaction between the vehicle and the VRU will be first tested at the VTT 
premises in Niityhaankatu, in order not to interfere with the traffic along Hervannan Valtaväylä. The 
validation tests will be performed in October 2018, during which all possible variations of the 
scenario will be verified. 

4.2.1.2.2 Test scenarios  

Table 4. End-to-end test for Urban Driving  in Tampere 

Test Identifier: E2E-2 - end to end test for Urban driving (Intersection support)  

Test Objective: To assure that the system is ready for testing with test users and for evaluation. 

References: Storyboard 

Variables: - status of the traffic light when approaching the traffic light 

- vehicle: Marilyn 2.0 

Pre-conditions: All systems are in place, and all systems are connected 

 

Expected Test 

Sequence: 

Step Type Description 

1  The vehicle approaches the traffic light in automated mode. 

The vehicle receives traffic light status. In case of red, the 

vehicle stops. . 

 2 verify The camera detects an approaching VRU who intends to cross 

during the same signal phase as the vehicle. 

 2 verify The vehicle is informed on the VRU and stops prior to the 

pedestrian crossing. 

 3 verify When the pedestrian has crossed, the automated vehicle 

moves further. 

4.2.1.2.3 Results  
The tests will be performed in October 2018, and hence the results are not yet available at the 
moment of writing. 
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4.2.2 Versailles  

4.2.2.1 Versailles – Platooning  

4.2.2.1.1 Validation plan  
The validations will be performed in October-November 2018, before the first platooning iteration 
which is planned in the first week of December 2018 between the two car sharing stations in the city 
centre of Versailles.  

4.2.2.1.2 Test scenarios  

Table 5. End-to-end test for Platooning in Versailles 

Test Identifier: E2E for Platooning in Versailles – scenario 1 

Test Objective: Ensure that all vehicles are ready for platooning use case  

References: Validation plan (excel file) to be completed later 

Variables: - Vehicles  

- Tablet application  

- FMS (fleet management system)  

Pre-conditions: All systems are in place, and all systems are connected 

 

Expected Test 

Sequence: 

Step Type Description 

1  To be completed later 

 2   

 3   

 4   

 Etc.   

 

4.2.2.1.3 Results  
The validation tests will be performed after the submission of the present deliverable and will 
therefore be reported in D3.4.  

4.2.2.2 Versailles – Urban driving and Car sharing  

4.2.2.2.1 Validation plan  
The validation tests for platooning will be performed in June-July 2018 in order to be ready for the 
first technical iteration in July.  
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4.2.2.2.2 Test scenarios  

Table 6. End-to-end test for Urban Driving/Car sharing  in Versailles 

Test Identifier: E2E for UrbanDriving/CarSharing in Versailles – scenario 1  

Test Objective: Ensure that the complete use case is ready for piloting  

References: Validation plan (excel file)  

Variables: - Vehicles  

- Smartphone application  

- Car sharing station  

- PoI 

Pre-conditions: All systems are in place, and all systems are connected  

 

Expected Test 

Sequence: 

Step Type Description 

1 verify Booking of a car sharing vehicle via the smartphone 

application  

 2 verify Start of the booking (plug off the charging cable, start the 

engine, select an itinerary, start driving)  

 3 verify Points of interest (audio)  

 4 verify Start of autonomous driving mode (activation of AD mode, 

driving in AD mode)  

 5 verify Detection of VRU 

 6 verify Points of interest in AD mode (audio + video)  

 7 verify End of autonomous driving mode (approaching the end of the 

AD driving zone, take over the control, driving in manual 

mode)  

 8 verify Returning the vehicle (arrival at the car sharing station, parking 

of the vehicle, plug in charger cable, validation of end of car 

rental)  

4.2.2.2.3 Results  
The validation tests for urban driving/car sharing will be performed right after the submission of the 
present deliverable and will therefore be reported in D3.4.  

4.2.3 Livorno 

4.2.3.1.1 Validation plan  
The verification activities (see D2.6) of the autonomous driving vehicle safety for the use case 
highway pilot will take place in CRF’s labs at Orbassano and in the Highway SGC Fi-Pi-Li. The 
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validation tests are planned to be performed in June 2018, during which all possible variations of the 
scenario will be verified, according to the following tables. 

4.2.3.1.2 Test scenarios    

Table 7. End-to-end test for Highway Piloting / Dynamic Speed Adaptation due to puddle on the road in Livorno 

Test Identifier: E2E for Highway Piloting / Dynamic Speed Adaptation due to puddle on the road  

Test Objective: Ensure that the complete use case is ready for piloting  

References: Technical evaluation (PILOT_PLAN excel file)   

Variables: - Road side IoT equipment: sensors and RSU 
- TCC with DATEX II node 
- oneM2M platform  
- C-eHorizon  
- Vehicles 
- HMI 

Pre-conditions: A vehicle is driving in the first lane of a "smart highway" at 90 km/h with all the 

devices working correctly and connected to all services needed. 

 

Expected Test 

Sequence: 

Step Type Description 

1 verify 

IoT sensors of different kind (WSN and/or NB-IoT) placed along 

the highway send an alert to the closest RSU and to the 

oneM2M platform in case of puddles. 

 

2 verify 

The RSU consumes that information and broadcasts the 

warning to vehicles by DENM. At this time the information 

quality is the lowest, as it is not validated by the TCC.  

 

3 verify 

TCC consumes the info from the oneM2M platform, validates 

the alert, forwards the validated DENM message to further 

away RSUs and updates the OneM2M cloud platform with a 

temporary update of the speed limit in the interested area. 

 

4 verify 

AD car is assisted by the C-eHorizon application. It adapts the 

speed before the flooded zone, using information obtained 

from both oneM2M and DENM.  

 
5 verify 

The connected car receives the DENM and displays the alert 

on the HMI. 

 
6 verify 

At the end of the flooded zone the AD car automatically 

resumes the normal speed. 

 
7 verify 

The data from all the vehicles are published on the oneM2M 

platform. 
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Table 8. End-to-end test for Highway Piloting / Dynamic Speed Adaptation approaching Roadworks  in Livorno 

Test Identifier: E2E for Highway Pilot / Dynamic speed adaptation approaching Roadworks 

References: Technical evaluation (PILOT_PLAN excel file)   

Variables: - Road side IoT equipment: sensors and RSU 
- TCC with DATEX II node 
- oneM2M platform  
- C-eHorizon  
- Vehicles 
- HMI 

 

Pre-conditions: A vehicle is driving in the first lane of a "smart highway" at 90 km/h with all the 

devices working correctly and connected to all services needed. 

 

Expected Test 

Sequence: 

Step Type Description 

1 verify 
TCC publish on the OneM2M platform the information about 

road works (DATEX 2 DENM). 

 

2 verify 

The RSUs along the highway consume the information from 

the oneM2M platform and broadcast the DENM message to 

the vehicles. 

 

3 verify 

The information of RWW encompasses a new speed limit that 

transmitted to the FCA Cloud by the Connected e-Horizon 

(CeH) installed inside the CRF prototypes.. 

 
4 verify 

AD car can instantiate the IoT-enabled Speed adaptation 

maneuver.  

 
5 verify 

The connected car receives the DENM and displays the alert 

on the HMI. 

 
6 verify 

At the end of the roadworks zone AD car automatically 

resumes the normal speed. 

 
7 verify 

The data from all the vehicles are published on the oneM2M 

platform. 
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Table 9. End-to-end test for Highway Piloting / Lane Keeping and lane Changing approaching Roadworks  in Livorno 

Test Identifier: E2E for Highway Piloting / Lane Keeping and lane Changing approaching 

Roadworks  

Test Objective: Ensure that the complete use case is ready for piloting  

References: Technical evaluation (PILOT_PLAN excel file)   

Variables: - Road side IoT equipment: sensors and RSU 
- TCC with DATEX II node 
- oneM2M platform  
- C-eHorizon  
- Vehicles 
- HMI 

 

Pre-conditions: A vehicle is driving in the first lane of a "smart highway" at 90 km/h with all the 

devices working correctly and connected to all services needed. 

 

Expected Test 

Sequence: 

Step Type Description 

1 verify 
TCC publish on the OneM2M platform the information about 

road works (DATEX 2 DENM). 

 
2 verify 

The RSU consumes that information and broadcasts the 

warning to vehicles by DENM.  

 
3 verify 

The AD vehicle assisted by the C-eHorizon application. It is 

notified by IoT services of a lane closed due to roadworks. 

 
4 verify 

AD car can instantiate both the IoT-enabled Speed Adaptation 

and Lane Changing maneuvers 

 
5 verify 

The connected car receives the DENM and display the alert on 

the HMI. 

 
6 verify 

At the end of the Roadworks zone the AD car automatically 

resumes the normal speed and right lane. 

 
7 verify 

The data from all the vehicles are published on the oneM2M 

platform. 

4.2.3.1.3 Results  
The tests in Table 7 and Table 8 have been performed and passed in June 2018, the test in Table 9 
will be performed in July 2018 and hence the results are not yet available at the moment of writing; 
all results obtained so far and afterwards will be included in the deliverable D3.4  

4.2.3.2 Livorno – Urban driving     

4.2.3.2.1 Validation plan  
The verification activities (see D2.6) of the autonomous driving vehicle safety for the use case Urban 
driving will take place in CRF’s labs at Orbassano and in the Livorno Sea Port test truck. The 
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validation tests will be performed in June and July 2018, during which all possible variations of the 
scenario will be verified, according to the following tables. 

4.2.3.2.2 Test scenarios  

Table 10. End-to-end test for Urban Driving / Speed adaptation approaching an intersection regulated by traffic light   in 
Livorno 

Test Identifier: E2E for Urban Driving / Speed adaptation approaching an intersection regulated 

by traffic light  

Test Objective: Ensure that the complete use case is ready for piloting  

References: Technical evaluation (PILOT_PLAN excel file)   

Variables: - Road side IoT equipment: “smart” traffic light with camera and RSUs 
- oneM2M platform  
- C-eHorizon  
- Vehicles 
- HMI 
- Port Monitoring System (MONiCA)  

Pre-conditions: An AD vehicle is approaching an intersection regulated by a "smart" traffic light, 

that sends SPAT, MAP messages. 

 

Expected Test 

Sequence: 

Step Type Description 

1 verify 

A "smart" traffic light sends SPaT and MAP messages 

describing the topology, actual status of the traffic light to 

other connected vehicles and to the oneM2M platform on the 

cloud. 

 

2 verify 

The AD vehicle AD car is assisted by the C-eHorizon 

application. It consumes the information and autonomously 

adapts its speed in order to cross the intersection without 

violating the traffic light phases, considering also other 

vehicles moving in front. 

 

3 verify 

The Port Monitoring System consumes the information from 

the oneM2M platform and displays the real time  virtualized 

scene on the video screen. 

 
4 verify 

The connected car receives the information and displays the 

event on the HMI. 

 
5 verify 

The data from all the vehicles are published on the oneM2M 

platform. 
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Table 11. End-to-end test for Urban Driving / Speed adaptation with traffic light violation by pedestrian in Livorno 

Test Identifier: E2E for Urban Driving / Speed adaptation with traffic light violation by 

pedestrians 

Test Objective: Ensure that the complete use case is ready for piloting  

References: Technical evaluation (PILOT_PLAN excel file)   

Variables: - Road side IoT equipment: “smart” traffic light with camera and RSUs 
- oneM2M platform  
- C-eHorizon  
- Vehicles 
- HMI 
- Port Monitoring System (MONiCA)  

Pre-conditions: An AD vehicle is approaching an intersection regulated by a "smart" traffic light, 

that sends SPAT, MAP messages, pedestrian presence and jaywalking. 

 

Expected Test 

Sequence: 

Step Type Description 

1 verify 

A "smart" traffic light (with camera or LIDAR) sends SPaT and 

MAP messages describing the topology, actual status of the 

traffic light, presence of pedestrian, and jaywalking occurrence 

to other connected vehicles and to the oneM2M platform on 

the cloud. 

 

2 verify 

The AD vehicle AD car is assisted by the C-eHorizon 

application. It automatically adapts its speed in order to cross 

the intersection when the traffic light is green, depending also 

on the traffic status (presence of other vehicles moving in 

front and/or crowd at cross road. 

 

3 verify 

The AD car receives a jaywalking alert, then it smoothly reduce 

its speed and stops at traffic avoiding collision with 

pedestrians. 

 

4 verify 

The Port Monitoring System consumes the information from 

the oneM2M platform and displays the real time  virtualized 

scene on the video screen. 

 
5 verify 

The connected car receives the information and displays the 

event on the HMI. 

 
6 verify 

The data from all the vehicles are published on the oneM2M 

platform. 
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Table 12. End-to-end test for Urban Driving / Speed adaptation with a fallen bicyclist in Livorno 

Test Identifier: E2E for Urban Driving / Speed adaptation with a fallen bicyclist  

Test Objective: Ensure that the complete use case is ready for piloting  

References: Technical evaluation (PILOT_PLAN excel file)   

Variables: - Road side IoT equipment: RSUs 
- Connected bicycle with OBU and IoT accelerometer sensor. 
- oneM2M platform  
- C-eHorizon  
- Vehicles 
- HMI 
- Port Monitoring System (MONiCA)  

Pre-conditions: AD vehicles and connected bicycles are driving on a "smart" urban road. 

 

Expected Test 

Sequence: 

Step Type Description 

1 verify 

A connected bicycle with an accelerometer IoT sensor falls 

down. The event triggers a DENM sent over the ITS G5 

network and to the oneM2M platform. 

 
2 verify 

The AD cars receives the information of the hazard (fallen 

bicyclist) by DSRC or by cloud. 

 
3 verify 

The AD vehicles approaching the accident area automatically 

reduce their speed and stop. 

 

4 verify 

The Port Monitoring System consumes the information from 

the oneM2M platform and displays the real time  virtualized 

scene on the video screen. 

 
5 verify 

The data from all the vehicles are published on the oneM2M 

platform. 
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Table 13. End-to-end test for Urban Driving / Speed adaptation when potholes are detected in Livorno 

Test Identifier: E2E for Urban Driving / Speed adaptation when potholes are detected  

Test Objective: Ensure that the complete use case is ready for piloting  

References: Technical evaluation (PILOT_PLAN excel file)   

Variables: - Road side IoT equipment: RSUs 
- oneM2M platform  
- C-eHorizon  
- Vehicles with pothole detectors 
- HMI 
- Port Monitoring System (MONiCA)  

Pre-conditions: Connected vehicles and AD cars are driving in the urban test track with all the 

devices working correctly and connected to all services needed. 

 

Expected Test 

Sequence: 

Step Type Description 

1 verify 

The cars detect a pothole using the combination of one or 

more of the following sensors: smartphone, 6LoWPAN 

vibration sensor, IMU. 

 
2 verify 

The information is published to the oneM2M platform and 

sent to other vehicles via V2V. 

 
3 verify 

The AD vehicle adapts its speed to avoid the hazard in way as 

much comfortable as possible. 

 

4 verify 

The Port Monitoring System consumes the information from 

the oneM2M platform and displays the real time  virtualized 

scene on the video screen. 

 
5 verify 

The connected car receives the information and displays the 

event on the HMI. 

 
6 verify 

The data from all the vehicles are published on the oneM2M 

platform. 

4.2.3.2.3 Results  
The tests will be performed in June 2018, and hence the results are not yet available at the moment 
of writing; all results obtained afterwards will be part of deliverable D3.4. 

4.2.4 Brainport 

4.2.4.1 Brainport – Automated valet parking 

4.2.4.1.1 Validation plan  
The user tests will take place at the Automotive Campus in Helmond at the Brainport pilot site 
during December 2018. The validation tests will be performed in September 2018.  

4.2.4.1.2 Test scenarios  
The tests scenarios include different variations of the use case, including different parking places and 
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the different objects on the parking area. 

Table 14. End-to-end test for Automated Valet Parking  in Brainport (drop off) 

Test Identifier: AVP_Validation_Drop_Off 

Test Objective: To assure that the system is ready for testing. 

References: Storyboard 

Variables: - selected parking place: 1, 2, 3 

- vehicle: DLR vehicle; TNO vehicle 

- objects: no objects on the expected track 

- VRU: no VRU on the expected track 

Pre-conditions: All systems are in place, and all systems are connected 

 

Expected Test 

Sequence: 

Step Type Description 

1  The driver manually drives the vehicle to a drop-off position. 

The driver leaves the vehicle. 

 2 verify The driver starts the AVP-Brainport-AUTOPILOT application on 

his smart phone and requests a free parking spot. 

 3 verify The roadside unit cameras identify an empty parking spot. 

 4 verify The MAV starts and hover over the parking area to identify an 

empty parking spot. 

 5 verify The information of an empty parking spot is send via the IoT 

platform to the AVP-Brainport-AUTOPILOT application on the 

smart phone. 

 6 verify The driver confirms the empty parking spot, he wants his car 

to park in and the confirmation is send to the vehicle. 

 7 verify The vehicle connects to the parking management system, and 

the route is calculated. 

 8 verify The route is transferred and the vehicle starts moving to the 

parking place. 

 9 verify The vehicle drives automatically to the parking spot. 

 10 verify The vehicle parks automatically in the parking spot. 

 11 verify After the parking process is finalised the vehicle sends an 

information of the successful parking process via the IoT 

platform to the AVP-Brainport-AUTOPILOT application on the 

smart phone. 
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Table 15. End-to-end test for Automated Valet Parking in Brainport (pick up) 

Test Identifier: AVP_Validation_Pick_Up 

Test Objective: To assure that the system is ready for testing. 

References: Storyboard 

Variables: - selected parking place: 1, 2, 3 

- vehicle: DLR vehicle; TNO vehicle 

- objects: no objects on the expected track 

- VRU: no VRU on the expected track 

Pre-conditions: All systems are in place, and all systems are connected 

 

Expected Test 

Sequence: 

Step Type Description 

1 verify The driver starts the AVP-Brainport-AUTOPILOT application 

on his smart phone and requests his vehicle back. 

 2 verify The requests is send from the AVP-Brainport-AUTOPILOT 

application via IoT platform to the vehicle. 

 3 verify The vehicle connects to the IoT platform and the route back 

to the pick-up zone is calculated. 

 4 verify The route is transferred and the vehicle starts moving to the 

pick-up zone. 

 5 verify The vehicle drives automatically to the pick-up zone. 

 6 verify The vehicle stops automatically at the pick-up zone. 

 7 verify After the stopping process is finalised the vehicle sends 

information of the successful stopping process via the IoT 

platform to the AVP-Brainport-AUTOPILOT application on the 

smart phone. 

 8  The driver gets in the vehicle and manually drives away from 

the pick-up zone. 

 

4.2.4.1.3 Results  
The end-to-end tests will be performed from September 2018 to December 2018, and hence the 
results are not yet available at the moment. 

4.2.4.2 Brainport – Highway pilot    
The validation plan aims at proving the technical readiness for the Pilot Test phases. The use case 
can only operate if the system chain is complete: detection > car reporting > cloud collection and 
learning > sharing over IoT > operation in control center > map enrichment > vehicle warning and 
driving adaptation. The detection part is redundant with three different algorithms, only one is 
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needed. The driving adaptation part is also redundant with four strategies, only one is needed to 
prove the chain is complete. 

4.2.4.2.1 Test scenarios  
The core test scenario comprises three stages: 

1. The leading detection vehicle drives alone and performs detections; 

2. The leading detection vehicle is followed, a few hundred meters apart, by a second driving 

adaptation vehicle; 

3. The second vehicle drives alone. 

It is expected to observe: 

1. the reporting of anomalies and the progressive triggering of discovered hazards; 

2. the propagation of events through the IoT platform; 

3. the reception of hazards warnings onto the second vehicles; 

4. the driving adaptation of the second vehicle. 

An additional scenario takes into account anomalies reported by roadside cameras. The same steps 
as above apply, though the additional cameras are expected to help trigger hazards earlier. 

4.2.4.2.2 Results  
As mentioned in D2.6, the results of the technical validation go as follows: 

Table 16. Results of the end-to-end tests for the highway pilot  in Brainport 

Test Group Test Identifier Test 
Result 

Comments 

IoT platform Functionality_1 Partly 
PASS 

Verified for HAZARD and ADASIN. 
ANOMALY to be validated next. 

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_1 
To verify that the in-car IoT 
sensors observe the road and 
detect apparent  anomalies 
anomalies 

Partly 
PASS 

Verified for IMU based detection. 
LIDAR and CAMERA based to be 
validated next. 

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_2 
To verify that IoT sensing device 
(RSU cameras, puddle detectors, 
etc.) monitors the road and 
detect apparent anomalies 

N/E Not executed 

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_3 
To verify that the information 
sent from the vehicle is received 
correctly 

PASS  

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_4 
To verify that anomalies reports 
are processed and then 
republished as road hazard 

PASS  
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Test Group Test Identifier Test 
Result 

Comments 

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_5 
To verify that the Road Hazard 
information is shared with all 
stakeholders 

PASS  

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_6 
To verify that detected anomalies 
turns into Road Hazards 
identification 

PASS  

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_7 
To verify that identified road 
hazards populate HDMaps  

PASS  

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_8 
To verify that the HMI alerts are 
displayed in cars  

PASS  

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_9 
To verify that Maps updates are 
displayed in cars  

PASS  

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_10 
To verify that driving information 
is displayed on roadside signals  

N/E Not executed 

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_11 
To verify that the vehicle 
correctly receives AD commands  

PASS  

Vehicle Safety 
Highway Pilot 

Vehicle_safety_highway_pilot_12 
To verify that the received 
recommended AD commands are 
taken into account by the 
ACC/AD system of the vehicle 

Partly 
PASS 

Verified Handover, Speed 
Control, Rejection. Not verified 
TIV control and Lane Change yet. 

4.2.4.3 Brainport – Platooning   

4.2.4.3.1 Validation plan  
The test objective is to validate the technical readiness of the Platooning use case in the Brainport 
Pilot Site. This is the highway variant of the Platooning use case as described in D1.1 sections 3.3, 4.4 
and 5.3. The scope of validation is the first pilot series after milestone M18.  

The functionality and performance of automated driving functions and services, as well as the IoT 
platforms, platooning and traffic management cloud services have already been verified (D2.6).  

The purpose of the validation is to run a series of tests for the platooning use case in real-traffic 
situations as planned in the pilot scenarios and storyboards under a variety of foreseeable situations. 
Variations arise from traffic conditions, controlled intersections and driver interventions for 
example. The validation criteria for pilot readiness are: 

 Do automated vehicles effectively use IoT information from the platoon and traffic 
management services? 

 Can platoon formation be successful and under which conditions of traffic and initial vehicle 
locations and distances? 

 Can platooning be maintained successfully and under which traffic conditions and traffic 
management instructions for lane priority? 
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 Can the performance of platoon formation be measured from log data? 
o Distance between vehicles for successful formation? 
o Anticipate delays and re-plan rendezvous during formation? 

 Can the performance of platooning be measured from log data? 
o Anticipate traffic light states with smooth transitions and speed adaptations? 
o Avoiding conflicts at motorway entry and exit? 

 Can the variations in test cases be detected from the log data?  

 Can driver interventions be detected from the log data? 
 

4.2.4.3.2 Test scenarios  
This technical validation is divided in two steps: 

1. Services validation of the individual automated driving functions and services in various real-

life situations.  

2. Pilot validation of the complete piloting scenarios, including the automated driving functions 

and services from 1. 

Each of the scenarios is captured in a straightforward test case that will be run repeatedly to explore 
likely situations and variations. In each test case some parameters can be controlled, such as the 
starting locations of vehicles and traffic management decisions, while others are determined 
‘externally’ and introduce realistic randomness into the validations that enable to validate the 
robustness of the automated driving functions and services.  

4.2.4.3.2.1 Platoon formation scenario 
The pilot scenario for platoon formation is sketched in Figure 47 from the storyboard, which is 
described in D3.2, as a refinement of the use case definition in D1.1. The initial vehicle locations 
determine the complexity for planning a rendezvous point using the platooning and traffic 
management services, approaching rendezvous point in a coordinated manner in the platoon 
enabling phase, and forming a platoon successfully to start platooning.  

 
Figure 47: Platoon formation basic scenario  
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The scenario is run repeatedly from various initial vehicle locations for User 1 and User 2; i.e. the 
platoon leader and the platoon follower. The scenario is initiated when one vehicle requests the IoT 
platoon service to arrange a platoon formation with another vehicle. The initial location and 
condition of the vehicles in test scenarios is varied as defined in Table 17: 

- Initial location of a vehicle on the Automotive campus in Helmond or N270 in the urban area 
between traffic lights leading to the motorway; 

- The request is initiated while a vehicle is stationary on a parking place on the campus, or 
driving on the campus or N270 road.  

The initial distance between the vehicles and the timing of initial formation requests will be varied 
over the series of test runs to explore the feasible envelope of the scenario.  

The timing of traffic lights and other delays or deviations to the planned routes to the rendezvous 
point, are “random” variables in the series of test runs.  

Table 17 – Initial locations of vehicles in the platoon formation test case 

Test id Leader Follower 

CS_CS 
Campus 

Stationary 
Campus 

Stationary 

CD_CD Driving Driving 

CS_ND 
Campus 

Stationary 
N270 

Driving 

CD_ND Driving Driving 

ND_ND N270 Driving N270 Driving 

The platoon formation service is validated with a single generic test case specified in Table 18, to be 
executed repeatedly at various initial locations from Table 17. The test case identification is defined 
by the following string and a sequential case id #: 

<Table 18 Test Identifier>_<Table 17 Test Identifier>_# 
 

For example for the third test case as “Platooning_Validation_PlatoonFormation_CS_CS_3”. 

Table 18 –Platoon formation test case 

Test Identifier: Platooning_Validation_PlatoonFormation_* 

Test Objective: To validate that the platoon can be formed automatically 

References:  

Applicability: This test case is applicable for all vehicles present in the platoon 

Notes:  Scheduled for PlugFest#2 in 2018, week 20 

 Test procedure: longitudinal automation on campus, no automated 
driving off campus. 

Pre-conditions:  Readiness is verified 

 Logging enabled from vehicle detectors, V2I and V2V communication, IoT 
communication on vehicles and IoT platform 

    

Expected Test Step Type Description 
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Sequence: 1 stimulus Drivers in two vehicles request a platoon formation 

 2 check IF the Platoon Service receives two requests 

AND can match both requests 

THEN the Platoon Service determines the vehicle order 

(leading/following or numbering)  

AND sends platoon formation instructions to the vehicles 

 3 check IF a vehicle receives platoon formation instructions 

THEN the vehicle executes the instructions (speed, route) to 

the rendezvous point 

 4 check IF any delay or deviation to the planned route occurs, such as 

traffic congestion, road obstruction, emergency stop or red 

light,  

THEN the Platoon Services sends an update of the platoon 

formation instructions to the vehicles, 

AND the vehicles adapt their drive (speed, route) to the 

rendezvous point 

 5 check Vehicles automatically take the desired position in the 

platoon. By communication the vehicles are aware of their 

position and role in the platoon. 

The platoon formation functionality and performance is validated by means of the questions, 
indicators and measures for assessment and evaluation (Figure 47) and D1.1 section 5.3 for which 
the results are presented in the next section.  

4.2.4.3.2.2 Platooning scenario 
The pilot scenario for platooning is sketched in Figure 48 from the Storyboard as a refinement of the 
use case definition in D1.1. The initial vehicle locations should be within V2X communication range 
to initiate platooning. Platooning can be tested at low speeds on the Automotive campus and at 
normal traffic speeds on the N270 and A270 in Helmond. The platoon and traffic management 
services provide the lane assignment instructions and traffic information. Lane assignment provides 
instructions for using the hard shoulder, entry and exit lanes, and the bus lane. Traffic information is 
provided for the traffic lights and congestion on the motorway.  
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Figure 48: Platooning basic scenario (Ref. Storyboard) 

The scenario is run repeatedly with various traffic management decisions for priority lane use in 
Table 19. The scenarios also take into consideration that the platoon may or may not take advantage 
of the permission for lane use.  

Table 19 – Traffic Management instructions for priority lane use for platooning 

Test id Traffic Management Instruction Platoon decision 

CC Lane closed for platooning 
Use public / open lanes 

OC 
Lane opened for platooning 

OO Use priority lane 

The platoon formation service is validated with a single generic test case specified in Table 20, to be 
executed repeatedly at various initial locations from Table 19. The test case identification is defined 
by the following string and a sequential case id #: 

<Table 20Table 18 Test Identifier>_<Table 19 Test Identifier>_# 

For example for the fourth test case as “Platooning_Validation_Platooning_OO_4”. 

Table 20 –Platooning test case 

Test Identifier: Platooning_Validation_Platooning_* 

Test Objective: To verify that vehicles can drive in platoon, where the following vehicle(s) are 

fully automated (longitudinal and lateral control) 

References:  

Applicability: This test case is applicable for all vehicles present in the platoon 

Notes:  Scheduled for PlugFest#2 in 2018, week 20 

 Test procedure: longitudinal and lateral control on campus, no 
automated driving off campus. 
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Pre-conditions:  Readiness is verified 

 Logging enabled from vehicle detectors, V2I and V2V communication, IoT 
communication on vehicles and IoT platform 

    

Expected Test 

Sequence: 

Step Type Description 

6 stimulus Drivers in two vehicles enter the A270 motorway within V2X 

communication range and enable the platooning function. 

 7 check The vehicles automatically keep a pre-defined distance and 

speed (longitudinal control) and are able to follow the 

preceding vehicles laterally by automated steering (lateral 

control). The following vehicles are fully automated, i.e. no 

driver interaction is required. 

 8 stimulus Traffic Manager decides on the priority lane use (which lane, 

maximum speed limit) or dynamic speed limit. 

 

 
 

 

9 check IF Traffic Manager changes restrictions 

THEN the Traffic Management service sends an update of the 

instructions to the vehicles, 

AND the vehicles adapt their drive (speed, lane) in accordance 

with the traffic restrictions 

The platooning functionality and performance is validated by means of the questions, indicators and 
measures for assessment and evaluation (Figure 48) and D1.1 section 5.3 for which the results are 
presented in the next section.  

4.2.4.3.2.3 Pilot scenario 
The pilot scenario follows the combined storyboard for the platoon formation and the platooning 
scenarios. The test case for platoon formation (steps 1 – 5) is continued with the test case for 
platooning (step 7-9). The last step in successful platoon formation implicitly realizes the initial step 
6 for the platooning Step 6. The results of the validations are included in the next section.  

4.2.4.3.3 Results  
Validation tests are executed during the second Brainport PlugFest on 16 and 17 May 2018. The 
entry situation for validation is: 

 Basic functionality for platoon formation and platooning has been verified as reported in 
D2.6.  

 Platooning with automated longitudinal and lateral control of vehicles is only executed on 
the campus area.  

 The Platooning service is a cloud service responsible for platoon formation and management 
that communicates via the IoT platform to the automated driving platooning vehicles. The 
service provides instructions for platoon formation, including a route and expected time of 
arrival to a rendezvous point, and re-routing based on vehicle locations and traffic light state 
information. The functionality to include priority requests at traffic lights, and lane priority 
management on the motorway is not verified and validated. 

 Platoon formation and platooning scenarios are executed successfully as reported in Table 
21. The complete pilot scenario has not been executed.  

 The car sharing service has not been integrated with platoon formation and platooning and 
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is not validated as part of the platooning use case.  

 Logging is collected from automated vehicles, the IoT platform and traffic lights. This logging 
is collected, processed and made accessible from the Pilot Site Test Server (PSTS) and used 
for validation. However, log data formats and the interface to the Central Test Server (CTS) 
are still in development. Readiness of data collection and management will be validated 
before piloting after M18.  

 
Updates for pilot readiness validation will be reported in D3.4. 

Table 21 – Pilot readiness validation results for Brainport Platoon formation and platooning scenarios 

Scenario Test identifier Test Result Comments 

Platooning_Validation_ 
PlatoonFormation_CS_CS_1 

PASS Test: 20180517_pfcampus 

Platooning_Validation_ 
PlatoonFormation_CS_NS_1 

PASS Test: 20180517_pfA270 

Platooning_Validation_ 
Platooning_campus_1 

PASS Test: 20180517_platooning 

 

4.2.4.4 Brainport – Urban driving    

4.2.4.4.1 Validation plan  
The test objective is to validate the technical readiness of the Urban Driving / Rebalancing use case 
in the Brainport Pilot Site. This is the use case described in D1.1, with some adaptations due to 
added functionality (CEMA as described in D2.4). 

The functionality and performance of automated driving functions and services, as well as the IoT 
platforms have already been verified. The communication and interaction of the automated vehicles 
with the IoT services have also been verified (see D2.5). 

Logging is still to be normalized according to the format defined in T4.2. 

Currently data logging is still in proprietary format at vehicle, smartphone, in-vehicle IoT platform 
and cloud services level. 

The purpose of the validation is to run a series of tests for the Urban Driving use case in closed road 
situations to later on execute the Pilot Tests as planned in the pilot scenarios and storyboards, with 
increasing number of VRUs. The validation criteria for pilot readiness are: 

Urban Driving / VRU detection function (incl. GeoFetching): 

 Can VRUs be detected and localized using smartphone detection? 

 Can VRU information be used to adapt the vehicle behavior? 

 Can the AD vehicle brake and take over control using the in-vehicle sensors over the IoT 
information, in order to stop completely? 

 Can the VRU be warned using his/her smartphone about an approaching (non-visible to the 
VRU) AD vehicle? 
 

Rebalancing function (incl. CEMA & Motion Planning): 

 Can the AD vehicle be triggered to move from location A to location B (static location)? 

 Can the AD vehicle adapt its route based on crowd detection? 

 Can the AD vehicle move to a dynamically requested location (by smartphone request)? 
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For both functions, the tests have been split into 2 phases: initial (with limited IoT functionality) and 
final (with extended IoT functionality): 

VRU detection: 
1. Smartphone only 
2. Smartphone & GeoFetching 

Rebalancing: 
1. CEMA & Motion Planning 
2. CEMA & Motion Planning & Rebalancing service 

In M18, only the VRU detection and warning services using smartphones (and ITS-G5 beacons for 
verification testing) including the connectivity with all 4 IoT platforms (see D2.6) are being validated. 

GeoFetching and rebalancing function (incl. the link with the car sharing use case) will be 
implemented and tested later. 

4.2.4.4.2 Test scenarios  
As indicated, the validation tests have been split into the two phases of the use case, and also into 
two separate function levels. 

4.2.4.4.2.1 Test scenarios – Urban Driving / VRU Detection phase 
VRU Detection phase has been split into two implementation phases: first only with smartphone, 
testing connection with OneM2M and communication to and from the AD vehicle. 

Second test is using HUAWEI GeoFetching service. 

Functionally the tests are very similar. 

Table 22 –Urban Driving test case for VRU detection for Brainport 

Test Identifier: UrbanDriving_Validation_Smartphone-app_VRUdetection-warning 

Test Objective: To validate that the AD vehicle detects VRU at close range (within 25m) using 

smartphone and adapts speed accordingly 

References:  

Applicability: - TU/e Prius incl. in-vehicle IoT platform & AD system 

- Smartphone application  

- OneM2M platform 

Notes:  Scheduled for PlugFest#2 in 2018, week 20 

 Test procedure: longitudinal & lateral automation on ACNL campus, 
closed test track 

Pre-conditions:  Readiness is verified 

 (preliminary, not to final T4.2 standards yet) logging enabled from vehicle 
detectors, V2I and V2V communication, IoT communication on vehicles 
and on smartphone 

 VRU is standing behind an obstacle, not visible to the in-vehicle camera 
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Expected Test 

Sequence: 
Step Type Description 

 1 stimulus Driver in TU/e Prius initiates AD driving function (max. speed 

15 km/h) 

 2 check Vehicle is driving in straight line at pre-defined HIGH speed 

 3 check IF vehicle is within LARGE range of VRU 

THEN the vehicle detects VRU using IoT smartphone 

AND the vehicle reduces speed to pre-defined LOW speed 

 4 check IF vehicle is within LARGE range of VRU 

THEN Smartphone detects approaching vehicle 

AND VRU receives a pop-up warning and audible message 

warning about an approaching AD vehicle 

 5 check IF vehicle is within MINIMAL range of VRU* 

THEN VRU is moving towards vehicle path moving away from 

the obstacle 

THEN Vehicle brakes until standstill using also the in-vehicle 

camera as input to detect the VRU 

 

*Driver & VRU under test: instructed and communicating at all 

times, for safety 

 
Table 23 –Urban Driving test case for VRU detection in a pre-defined area  for Brainport 

Test Identifier: UrbanDriving_Validation_GeoFetching_service_VRUdetection-warning 

Test Objective: To validate that the AD vehicle detects VRU in pre-defined area (within 50m) 

using smartphone and GeoFetching service and adapts speed accordingly 

References: Based on earlier executed UrbanDriving_Validation_Smartphone-

app_VRUdetection-warning test, with an extension to HUAWEI GeoFetching 

service 

Applicability: - TU/e Prius incl. in-vehicle IoT platform & AD system 

- Smartphone application 

- HUAWEI GeoFetching application on OceanConnect 

- OneM2M platform 

Notes:  Scheduled for June – August in 2018 

 Test procedure: longitudinal & lateral automation on TU/e campus only, 
closed test track 
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Pre-conditions:  Readiness is verified 

 (preliminary, not to final T4.2 standards yet) logging enabled from vehicle 
detectors, V2I and V2V communication, IoT communication on vehicles 
and on smartphone 

 2 VRUs in test, both in front of vehicle, both not visible to in-vehicle 
camera:  

o VRU 1 is standing in line of path of the vehicle, within range of 
GeoFetching area 

o VRU 2 is standing on road perpendicular to vehicle, out of range 
GeoFetching area 

    

Expected Test 

Sequence: 
Step Type Description 

 1 stimulus Driver in TU/e Prius initiates AD driving function (max. 

speed 15 km/h) 

 2 check Vehicle is driving in straight line at pre-defined HIGH 

speed 

 3 check IF vehicle is within range of VRU 1 

THEN the vehicle detects VRU using IoT smartphone 

(provided through GeoFetchig service) 

AND the vehicle reduces speed to pre-defined LOW 

speed 

 4 check IF vehicle is within range of VRU 2 

THEN vehicle does not detect VRU 2 using IoT 

smartphone (provided through GeoFetching service) 

AND vehicle keeps initial pre-defined HIGH speed 

4.2.4.4.2.2 Test scenarios – Urban Driving / Rebalancing phase 
The rebalancing phase has also been split into two implementation phases: first only with crowd 
estimation, testing the complete chain of smartphone to OneM2M to NEC FIWARE IoT platform and 
back to OneM2M to the AD vehicle. 

Second test is including the IBM developed Rebalancing service on IBM Watson IoT platform. 

Functionally these tests are different: Rebalancing_Validation_CEMA_service is on validating crowd 
estimation, Rebalancing_Validation_Rebalancing_service is on validating the rebalancing function for 
the vehicle. 
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Table 24 –Urban Driving test case for rebalancing in  Brainport 

Test Identifier: Rebalancing_Validation_CEMA_service 

Test Objective: To validate that the AD vehicle can adapt its route based on crowd information 

blocking the route 

References:  

Applicability: - Vehicle 1: manual driven vehicle equipped with NEC WiFi sniffer 

- Vehicle 2: TU/e Prius incl. in-vehicle IoT platform & AD system 

- NEC Crowd Estimation and Mobility Analytics application on FIWARE 

- OneM2M platform 

Notes:  Scheduled for June – August in 2018 

 Test procedure: longitudinal & lateral automation on TU/e campus only, 
closed test track 

Pre-conditions:  Readiness is verified 

 (preliminary, not to final T4.2 standards yet) logging enabled from vehicle 
detectors, V2I and V2V communication, IoT communication on vehicles 
and on smartphone 

 Route 1 is being blocked by X number of VRUs, simulating ‘crowd’: both 
blocking one road on an intersection and using smartphones with WiFi 
enabled. 

 Only route 2 is open for vehicle 2 to drive 

 Vehicle 1 drives initially, vehicle 2 is parked 

    

Expected Test 

Sequence: 

Step Type Description 

1 stimulus Vehicle 1 with WiFi sniffer drives to intersection 

 2 check IF vehicle 1 is within range of VRUs with smartphones and WiFi 

enabled 

THEN vehicle 2 receives information from CEMA about 

number of VRU and location of simulated crowd 

AND vehicle 2 adapts the route to pre-defined ‘route 2’ 

AND driver in vehicle 2 check if route 2 is correctly loaded in 

AD system 

 3 stimulus Driver in TU/e Prius initiates AD driving function (max. speed 

15 km/h) 

 4 check Vehicle 2 is following route 2 correctly 
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Table 25 –Urban Driving test case for VRU detection in a pre-defined area  for Brainport 

Test Identifier: Rebalancing_Validation_Rebalancing_service 

Test Objective: To validate that the AD vehicle can be its route based on crowd information 

blocking the route 

References:  

Applicability: - TU/e Prius incl. in-vehicle IoT platform & AD system 

- IBM Rebalancing service on Watson IoT platform 

- OneM2M platform 

Notes:  Scheduled for Oct – Dec in 2018 

 Test procedure: longitudinal automation on TU/e campus only, closed 
test track 

Pre-conditions:  Readiness is verified 

 logging enabled from vehicle detectors, V2I and V2V communication, IoT 
communication on vehicles and on smartphone 

 Prius is parked at point A, end-user with smartphone app (Car Sharing 
app) is at point B. 

    

Expected Test 

Sequence: 

Step Type Description 

1 stimulus End-user at point B sends request using Car Sharing app on 

smartphone 

 2 check IF TU/e Prius receives request from Rebalancing service to 

move to point B 

THEN TU/e Prius loads (pre-defined) route from point A to 

point B 

AND driver in vehicle 2 check if route is correctly loaded in AD 

system 

 3 stimulus Driver in TU/e Prius initiates AD driving function (max. speed 

15 km/h) 

 4 check IF TU/e Prius is following route correctly to point B 

THEN TU/e Prius stops at point B 
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4.2.4.4.3 Results  
Table 26 –Urban Driving test results  for Brainport 

Test Result 

UrbanDriving_Validation_Smartphone-app_VRUdetection-
warning 

PASS 

UrbanDriving_Validation_GeoFetching_service_VRUdetection-
warning 

partially passed, GeoFetching 
detection passed, active control 
to be tested in July-August 2018 

Rebalancing_Validation_CEMA_service To be executed June – Aug. 2018 

Rebalancing_Validation_rebalancing_service To be planned and executed Oct 
– Dec. 2018 

 
Test UrbanDriving_Validation_Smartphone-app_VRUdetection-warning has been successfully 
executed during the Brainport Plugfest in week 20 - 2018 at Automotive Campus NL in Helmond. 

The other validation test will be executed in June – Aug. 2018, preparing for Pilot Test 1.  

The rebalancing service will be implemented after Pilot Test 1 and therefore validated Oct – Dec. 
2018. 

4.2.4.5 Brainport – Car sharing    

4.2.4.5.1 Validation plan  
The user tests will take place at various locations and in a simulated environment. We will perform 
tests on TU/e campus (worst case) and in the Brainport area (best case), plus simulated environment 
to test all the ridesharing functionalities in a high vehicle setting. The tests will be run from June to 
December 2018.  

4.2.4.5.2 Test scenarios  
The tests scenarios include the different variations of the use case, including different events (road 
closures in different part of the city), different number of vehicles (fleet size), different number of 
ride requests. 

Table 27 –Car sharing test case for Brainport - basic scenario 

Test Identifier: Ridesharing 001 - End to end test for Ridesharing - basic scenario 

Test Objective: To assure that the system is ready for testing with test users and for evaluation. 

References: Storyboard 

Variables: - Ride requests 

- Vehicle position 

- Road to be blocked 

Pre-conditions: All systems are in place, and all systems are connected 

 

Expected Test 

Sequence: 
Step Type Description 
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 1  Users request a shared ride 

 2 verify Ridesharing service receive the requests and the assignment 

and route is calculated 

 3 verify An event occurs and the ridesharing service re-route the 

vehicle 

 4 verify The vehicle drops the passengers off 

 
Table 28 –Car sharing test case for Brainport - complex scenario 

Test Identifier: Ridesharing 002 - End to end test for Ridesharing - complex scenario 

Test Objective: To assure that the system is ready for testing with test users and for evaluation in 

complex situations 

References: Storyboard 

Variables: - Ride requests 

- Fleet size and vehicle positions 

- Road to be blocked 

Pre-conditions: All systems are in place, and all systems are connected (in a simulated 

environment in worst case) 

 

Expected Test 

Sequence: 
Step Type Description 

 1  Users request multiple shared rides 

 2 verify Ridesharing service receive the requests and the assignment 

and route is calculated over multiple vehicles 

 3 verify An event occurs and the ridesharing service re-route the 

vehicles that are affected 

 4 verify The vehicles drop the passengers off 

4.2.4.5.3 Results  
Most of the test will be conducted after M18. We have performed some validation tests for 
“Ridesharing 002 - End to end test for Ridesharing - complex scenario” in simulations in the case of 
no events (no road blockage), which have been deemed satisfactory (PASS), for a fleet of a few 
hundreds vehicles.  
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4.2.5 Vigo 

4.2.5.1 Vigo – Automated valet parking   

4.2.5.1.1 Validation plan  

4.2.5.1.1.1 Validation plan for the Parking Spot Service 
 
The validation plan for the Parking Spot Service includes the three iterations. 

The iteration 1 took place in M16 of the project (April 2018), will last 1 week and involves basic tests 
of the communication between in-house testing application and the IoT platform, ability to register 
new parking spots and to publish occupancy statuses of the parking spots. In addition, the possibility 
to get parking spot statuses using a specific parking spot ID or its geographical position is tested. 

The iteration 2 includes tests related to ability to send requests about the historical retrospective 
and forecasts about possible occupancy statuses of the parking spots in the future. On this stage 
interoperability tests are going to be executed in order to validate the ability to receive parking 
messages published to the different IoT platforms. These tests are planned for the in M24 of the 
project (December 2018). 

On the last iteration 3 validation tests will be executed on the vehicle to confirm the complete 
application during the execution of the complete scenario. These tests are planned for the in M27 of 
the project (March 2019). 

4.2.5.1.2 Test scenarios  

Table 29 –Automated valet parking in Vigo 

Test Identifier: V-AVP_01 

Test Objective: To assure that the system is ready for testing with test users and for evaluation. 

References: Storyboard 

Variables: - selected parking place 

- vehicle: PSA autonomous vehicle 

- objects: no objects on the expected track 

Pre-conditions: All systems are in place, and all systems are connected 

 

Expected Test 

Sequence: 
Step Type Description 

 1  'User uses the app to reserve a parking space 

 2  User parks manually the car at the DOP and leaves the vehicle 

 3  The vehicle parks in the parking space in autonomous mode 
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4.2.5.1.3 Results  

The results obtained at M18 will be part of this deliverable; all results obtained later will be part of 
deliverable D3.4.  
 

4.2.5.1.3.1 Validation results of the Parking Spot Service 

The following table contains indicators of the testing results related to the Parking Spot Service. The 
detailed test description could be found the report “D. 2.5 Readiness verification approach”. 

Table 30 –Testing results for the Parking Spot Service in  Vigo 

Test Description Result 

IBM-IoT_platform_1 To verify that the IoT-platform is capable of registering a 
new device 

Pass 

IBM-IoT_platform_2 To verify IoT-platform is capable of managing devices Pass 

IBM-IoT_platform_3 To verify IoT-platform is capable of receiving 
events/messages from the devices connected 

Pass 

IBM-IoT_platform_4 To verify IoT-platform is capable of sending 
events/messages to the devices connected. 

Pass 

IBM-IoT_platform_5 To verify AUTOPILOT applications can receive events or 
messages from the IoT Platform. 

Pass 

IBM-Parking_1 To verify that the IoT device can be identified as a data 
provider for the parking spot detection service 

Pass 

IBM-Parking_2 To verify that the parking spot service has a correct 
number of active providers and receives data packages 

Pass 

IBM-Parking_3 To verify that the parking spot service receives a 
predefined number of user queries about parking spot 
availability 

Pass 

IBM-Parking_4 To verify that the parking spot status is set correctly Pass 

IBM-Parking_5 To verify that the parking spot service receives a correct 
data package containing information about availability of 
a parking spot 

Pass 

IBM-Parking_6 To verify that the parking spot service correctly processes 
a predefined data package containing information about 
availability of a parking spot 

Pass 

 

4.2.5.2 Vigo – Urban driving  

4.2.5.2.1 Validation plan  

Iteration 1 will take place in M19 of the project (July 2018), will last 4 weeks and involves 1 vehicle. 
It will take place in Controlled scenario with one TL intersection and the following functions will be 
tested: 

  
 -Approaching to Traffic light; 
 -Approaching to Hazard events; 
 -Approaching to Traffic Jam; 
 -Approaching to an accident; 
 -Approaching to road works. 
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Iteration 2 will take place in M21 of the project (September 2018), will last 8 weeks and involves 1 
vehicle. It will take place in a reduced trip including one TL intersection and the following functions 
will be tested: 

  
-Approaching to Traffic light; 
-Pedestrian detection by infrastructure; 
-Approaching to Hazard events; 
-Approaching to Traffic Jam; 
-Approaching to an accident; 
-Approaching to road works. 
 

Iteration 3 will take place in M25 of the project (January 2019), will last 8 weeks and involves 2 
vehicles. It will take place in a Full corridor trip with 4 intersections and the following functions will 
be tested: 

  
-Driving through TL intersections; 
-Pedestrian detection by infrastructure; 
-Approaching to Hazard events; 
-Approaching to Traffic Jam; 
-Approaching to an accident;  
-Approaching to road works;  
-Pedestrian detection by other vehicles. 

 

4.2.5.2.2 Test scenarios  
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Test Identifier: V-UD_01 

Test Objective: To assure that the system is ready for testing with test users and for evaluation. 

References: Storyboard 

Variables: - selected parking place: 1, 2, 3 

- vehicle: PSA autonomous vehicle 

- objects: no objects on the expected track 

Pre-conditions: All systems are in place, and all systems are connected 

An AD vehicle is approaching a traffic light connected to the IBM Watson 

IoT platform 

 

Expected Test 

Sequence: 
Step Type Description 

 1  The vehicle is constantly requesting to the Urban Server 

Service the status of the Traffic Lights in its area    

   

 2  The vehicle adapts acceleration to pass the traffic light in the 

most efficient way.   

 3  If the vehicle can not cross with green, it will stop at the traffic 

light 

 

4.2.5.2.3 Results  

The first series of end-to-end tests started at the end of June 2018, but there results of the tests are 
not yet available at writing of the report. The results will be reported as part of deliverable D3.4.  
 

4.2.6 Daejeon 

4.2.6.1 Daejeon – Urban driving  

4.2.6.1.1 Validation plan  
Iteration 1 will take place on the road at ETRI in Daejeon (March 2019), will last 1 or 2 week and 
involves two or three vehicles. 

Iteration 2 will take place on the road at ETRI in Daejeon or K-City in Suwon (November 2019), will 
last 2 or 3 week and involves two or three vehicles. 

4.2.6.1.2 Test scenarios  
Table 31 –Urban Driving test case for Daejeon 

Test identifier  Daejeon_UD_01 

Description of 
the scenario 

Preconditi
on 

The Intersection Safety Information system is installed and that a 
connected vehicle is approaching the intersection 
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Actions or 
events 

- A pedestrian is walking on the crosswalk while the traffic signal is 
red 
- A vehicle is crossing the intersection while the traffic signal is red 

The IoT sensor that is installed in the road infrastructure will detect 
the pedestrian and his/her location, transmitting this information 
to the vehicle, so as to inform the human driver of the pedestrian’s 
presence. 

Baseline 
The baseline against which the scenario will be compared is the same scenario 
without the use of IoT sensors and the Intersection Safety Information system. 

Hypotheses to 
be tested 

1 
The IoT sensors’ ability to detect pedestrians or vehicles in real time and on a 
reliable basis 

2 
The intersection safety information system to gather IoT sensors' 
information and generate intersection safety information messages 

3 The connected vehicle’s ability to receive the detected information 

4 
The connected vehicle’s ability to understand and know the location of the 
detected information 

5 
The intensity of the generated warning inside the vehicle to prevent the 
accident at the intersection 

Results  

Expected Results Observed Results 

the vehicle driver is expected to have 
been informed of the pedestrian’s 
position at the intersection and reduce 
accidents. 

  

4.2.6.1.3 Results  
The end-to-end tests will be performed in May 2019, and hence the results cannot be reported as 
part of this report.  
5 Conclusions  

This deliverable describes the work on adaptation and integration which has been performed at the 
different pilot sites, as well as the validation tests.  

At the end of month 17 (May 2018), one pilot is ready for starting the pilot: the Highway pilot in 
Livorno. Several other use cases in various pilot sites will perform validation tests in June, and 
piloting will start in Autumn.  

The other use cases will continue the adaptation work during the second half of 2018. Work which 
has not been reported in this deliverable, will be reported in deliverable D3.4, which is due in 
December 2018.  

Table 32. Overview of the status of the pilots 

Pilot Site Use Case Status of the adaptation and pilot readiness 

Tampere Automated Valet Parking The first end-to-end tests were performed in June 2018. 
The final end-to-end tests are planned in September 
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Pilot Site Use Case Status of the adaptation and pilot readiness 

2018 in the new facilities of VTT 

Urban Driving Integration is ongoing. End-to-end tests planned in 
October 2018. 

Versailles Platooning End-to-end tests are planned in November 2018 

Urban Driving and Car 
Sharing 

End-to-end tests will be performed in July 2018  

Livorno Urban Driving End-to-end tests are planned in July and September 
2018 

Highway pilot Most of the End-to-end tests performed in June 2018. 
Ready to start piloting 

Brainport Automated Valet Parking The end-to-end tests will be performed from September 
2018 before the first pilot iteration until December 2018 
for the following iterations.  

Highway pilot Required verifications were passed or partially passed 
successfully (D2.6), and validation will be completed for 
iterations in September and as planned in December 
2018 for the next pilot iterations. 

Platooning Most required validations were passed successfully in 
May 2018, and two tests partially passed that will be 
completed over summer for the September 2018 pilots.   

Urban Driving Basic pilot scenarios were validated successfully in May 
2018 and remaining validations will be completed 
for  pilot iterations in September and as planned in 
December 2018. 

Car sharing One end-to-end test passed successfully in May 2018. 
Remaining validations will be completed for the pilot 
iterations in September and December 2018. 

Vigo Automated Valet Parking End-to-end tests planned for the end of 2018. The 
parking spot service has been validated. 

Urban Driving First end-to-end tests executed at the end of June 2018 

Daejeon Urban Driving End-to-end tests are planned for May 2019 
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6 Annex A: Results of the Checklist 

6.1 Automated Valet Parking 

Pilotsite Tampere Brainport Vigo 

Is this Use Case going to be piloted with 
and without IoT? 

No No Yes 

Piloted: No no baseline is expected 
to be demonstrated, as 
the use case cannot be 
performed without IoT 

Only with IoT  

How many vehicles to be used in the 
use case? 

1 3 3 

How many of the vehicles are ready? 1 1-2 1 

Pending issues integration of the 
functionalities, and HMI 
integration 

AD functions have to be 
adapted for piloting 

integration of 2 more 
vehicles 

1. Number of road crossings Not relevant Not relevant Not relevant 

2. Number of traffic lights controllers Not relevant Not relevant Not relevant 

3. Number of RSU    

Infrastructure3: Foreseen  1 2 1 

Infrastructure3: Ready    1 

4. Number of road side cameras 1 1 2 

Infrastructure4: Foreseen  1 2 1 

Infrastructure4: Ready    0 

5. Video surveillance through traffic camera 
on the road side unit 

Is ready No 

6. Number of lanes shared with VRU Not relevant   

Infrastructure6: Foreseen   None 1 

Infrastructure6: Ready    0 

Infrastructure6: Not relevant Yes   

7. Pending issues   Integrate the Smart 
camera in the parking 

8. Is all infrastructure equipment 
required for the use case 
implementation and piloting available 
and in place? 

No. Final testing at the 
new location of VTT 
facilities still to be 
performed 

No. RSU and camera 
setup has to be adapted 

No. Integrate the Smart 
camera in the parking 
and RSU 

No (Pending issues)    

9. Is there any other kind of equipment 
required for the use case 
implementation and piloting pending? 

UWB location system 
(HERE) 

No Yes (please specify) 

10. Are connected objects available? Not relevant 1 smart phone and 1 
drone 

No 

11. How many needed?   1 camera 

1. Which of the following 
communication equipment is available 
for the specific Use Case? 

   

Communication1: IEEE802.11-OCB / 
ETSI G5 

 Yes Yes 

Communication1: 3G/Older 3GPP 
technologies 

  Yes 

Communication1: 4G Yes  Yes 

Communication1: WiFi / 802.11n  Yes Yes 
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Pilotsite Tampere Brainport Vigo 

Communication1: LTE V2X  Yes  

Communication1: Other (please 
specify) 

Yes   

Communication1: Other (please 
specify)  

pre5G - Nokia Innovation 
Platform 

 

1. How many IoT platforms are 
deployed? 

1 3 1 

1. Is in-vehicle HMI ready? No.  still under 
development 

Not relevant Not relevant 

2. Is nomadic device HMI ready? Not relevant Yes No. adapting to new 
datamodels 

3. Is other HMI used? Parking Management  No No 

If YES, is it ready? still under development Not relevant Not relevant 

1. Is the system architecture 
implementation for this use case 
finalized 

Yes Yes Yes 

1. What is the date for end-to-end tests 
finalization for this Use Case? 

15.6.2018 December 2018 end of June 

1. What type of participants are needed 
for this Use Case Per Test Run? 

   

Participants1: Participants (drivers of 
the vehicles) 

Yes Yes  

Participants1: Other participants 
(pedestrians, cyclists, others) 

   

Participants1: Engineers (to accompany 
the participants in the vehicles forming 
the platoon) 

Yes Yes Yes 

Participants1: Technical resources on 
site (engineers from AUTOPILOT 
partners) 

 Yes  

Participants1: Administrative staff to 
carry out the test runs (welcoming 
participants, help to fill in consent 
forms or other activities linked to the 
organization of the demos) 

Yes Yes Yes 

Participants1: Interviewers to carry out 
the surveys after the test runs 

 Yes  

Participants1: Other (please specify) Yes  Yes 

Participants1: Other (please specify)  test users are passengers 
in the vehicles 

TBD 

2. How many participants of each type 
are required Per Test Run? 

   

Participants2: Participants (drivers of 
the vehicles) 

Yes Yes  

Participants2: Engineers (to accompany 
the participants in the vehicles forming 
the platoon) 

Yes Yes  

Participants2: Technical resources on 
site (engineers from AUTOPILOT 
partners) 

 Yes  

Participants2: Administrative staff to 
carry out the test runs (welcoming 
participants, help to fill in consent 
forms or other activities linked to the 
organization of the demos) 

Yes Yes  

3. Are the required participants already 
engaged? 

recruitment of test users 
has not started yet 

Yes No (Pending issues) 

4. Has approval from public authorities 
been obtained for the user tests  

Not relevant No Yes 

5. Are safety measures (personnel, Not relevant Yes Yes 
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equipment) in place at the test route, if 
needed? 
6. Are user recruitment procedures 
ready? 

No Not relevant Yes 

7. Are user consent and liability forms 
ready?  

No No Yes 

8. Are user questionnaires ready? No No No 

9. Are briefing procedures for users 
ready?  

No No No 

10. Has personnel participating to the 
tests been trained?  

No. recruitment and 
procedures will be 
finalised before the start 
of the tests 

Yes No 

1. Which of the following data is going 
to be collected? 

   

Data1: Vehicles data Yes Yes Yes 

Data1: Roadside sensors data Yes Yes Yes 

Data1: On board devices data Yes Yes Yes 

Data1: External devices data  Yes  

Data1: Cloud Services data Yes Yes Yes 

Data1: User Questionnaires and 
Surveys data 

Yes Yes Yes 

2. Are the collection means for these 
data types available? 

still under development Some issues are still 
pending 

pending of format 
definition by the project 

3. Is all data storage equipment 
available and in place? 

Yes Some issues are still 
pending 

pending of format 
definition by the project 

4. Are data quality check tools available 
and in place? 

Yes Some issues are still 
pending 

pending of format 
definition by the project 

5. Are archiving and preservation 
policies (at site level) defined? 

Yes Some issues are still 
pending 

No (Pending issues) 

6. Are data privacy, security and 
anonymization issues specified? 

Yes Some issues are still 
pending 

Yes 

7. Are data formats specified? being finalised Yes pending of format 
definition by the project 

8. Are external data sources engaged 
for data provision? 

Yes Some issues are still 
pending 

Yes 

9. Is it possible to communicate data in 
a central database? 

Yes Yes Yes 

10. Is there any process that defines 
how the data are stored, retrieved and 
deleted from any device? 

manual retrieval at the 
end of each test session 

No No 

11. Is there any process that defines 
how the data are stored, retrieved and 
deleted from any vehicle? 

manual retrieval at the 
end of each test session 

No No 

12. Is there any process that defines 
how the data are stored, retrieved and 
deleted from any IOT platform? 

manual retrieval at the 
end of each test session 

No No 

13. Is the data quality provided by the 
vehicle system compliant to the quality 
required by the Evaluation process? 

Yes Yes Yes 

1. Are there any constraints/problems 
encountered/foreseen for the 
implementation of this use case?  

No No Certain delay in the 
implementation of the 
function 

1. Is there an ethics checklist available? No No No 

2. Do you involve personal data 
collection and/or processing ? 

Yes No Yes 

If YES, does it involve the collection 
and/or processing of sensitive data (e.g. 
health; sexual lifestyle, political 

No No No 
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opinion, religious or philosophical 
conviction ? 
2. Do you involve personal data 
collection and/or processing ? 

No No Not relevant 

4. Is there any personal data security 
policies that are applied ? 

Yes Not relevant Yes 

5. How are personal data transmitted 
among AUTOPILOT partners ? To state 
authorities ? 

no personal data are 
transmitted, data only 
collected for contacting 
test users 

Not defined yet 

6. Do you plan to export/import any 
material, including personal data, from 
the EU to third/non-EU countries? 

No No No 

7. Do you involve personal data 
processing after the end of the project 
(usage of NDA) ? 

No No No 

8. Have you acquired an ethical 
approval for running the pilot? 

Not relevant Not relevant Not relevant 

Are you ready to start piloting? No No No 

1. Name the IoT platform. OM2M Watson IoT, HUAWEI, 
one M2M 

OM2M 

2. Have you described this IoT platform 
in another Use Case? 

No Platooning Urban Driving 

3. Is the platform ready? Yes Some Gateway 
connectors are still 
missing 

Yes 

4. Where are the physical components 
installed (location, i.e. office, etc)? 

VTT office Office in-vehicle 

5. Are multiple parties capable to 
manage (each) part of this platform? 

Not relevant Yes  

6. Is there a need for data priority 
handling? 

Not relevant Not relevant Not relevant 

8. Are the platform technical 
performance measurement tools 
ready? 

Not relevant No (Pending issues) Not relevant 

9. Are the foreseen external services 
connected? 

being finalised Yes Yes 

10. Have you taken into account any 
security/privacy requirements? 

Not relevant Not relevant Not relevant 

6.2 Platooning 

Pilotsite Versailles Brainport 

Is this Use Case going to be piloted with and 
without IoT? 

Yes Yes 

1. How many vehicles to be used for this 
Use Case? 

3 2 to 3 

2. How many of these vehicles are ready for 
the pilot testing? 

0 0 

3. Pending issues Vehicles to be adapted, 1st 
platooning iteration planned in 
December. At least 2 vehicles will be 
ready and operational by then. 

Almost all functionality is 
implemented in the vehicles, 
however: 
* Need to improve robustness and 
reliability before piloting (issue list) 
* Work for obtaining a road 
exemption for public road driving to 
be done  

1. Number of road crossings   

Infrastructure1: Foreseen 7 4 

Infrastructure1: Ready  4 
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2. Number of traffic lights controllers   

Infrastructure2: Foreseen 7 4 

Infrastructure2: Ready 4 4 

3. Number of RSU   

Infrastructure3: Foreseen 7 50. Along whole stretch. Only part 
will be relevant for use case 

Infrastructure3: Ready 4 (in Versailles traffic lights 
controllers = RSU) 

50 

4. Number of road side cameras   

Infrastructure4: Foreseen  50 

Infrastructure4: Ready  50 

5. Video surveillance Not relevant  

6. Number of lanes shared with VRU   

Infrastructure6: Foreseen Not relevant Only campus area before entering 
road, no AD here 

7. Pending issues In progress  

8. Is all infrastructure equipment required 
for the use case implementation and 
piloting available and in place? 

No. Equipment will be installed 
before the 1st iteration 

Yes 

9. Is there any other kind of equipment 
required for the use case implementation 
and piloting pending? 

Not relevant Not foreseen 

10. Are connected objects available? Smartphone/tablet app for the 
operator. Parking spot detectors (3 
on each station, which makes a total 
of 6) 

Apart from the cameras no, only 
connected vehicles 

11. How many needed? 1 app and 6 parking spot detectors None 

1. Which of the following communication 
equipment is available for the specific Use 
Case? 

  

Communication1: IEEE802.11-OCB / ETSI G5 Yes Yes 

Communication1: 3G/Older 3GPP 
technologies 

Yes Yes 

Communication1: 4G Yes Yes 

Communication1: 5G  pre-5G 

Communication1: WiFi / 802.11n Yes Yes 

Communication1: Fiber optic  Yes (existing) 

Communication1: LTE V2X Yes Yes 

2. Pending issues 4G coverage not guaranteed on the 
whole platooning itinerary (Orange 
network). Looking for solutions 

 

1. How many IoT platforms are deployed? 1 1 

1. Is in-vehicle HMI ready? No . Adaptations needed for the 
operator app(Pending issues) 

Not fully (Pending issues) 

2. Is nomadic device HMI ready? No. Adaptations needed for the 
operator app. 

 

3. Is other HMI used? No No 

1. Is the system architecture 
implementation for this use case finalized 

No. Platooning developments will be 
in progress until November 

Yes, but additions are planned for 
piloting 2019 

1. What is the date for end-to-end tests 
finalization for this Use Case? 

Autumn 2018, to be specified September/October, exact date 
pending 

1. What type of participants are needed for 
this Use Case Per Test Run? 
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Participants1: Participants (drivers of the 
vehicles) 

Yes 1 driver per vehicle, i.e. 2 to 3 
drivers in total 

Participants1: Other participants 
(pedestrians, cyclists, others) 

 Passengers: for technical evaluation: 
0, can have 3 passengers per vehicle 
for other evaluation activities such 
as user experience. 
Drive on public road: participants 
are regular traffic 

Participants1: Engineers (to accompany the 
participants in the vehicles forming the 
platoon) 

Yes 0 

Participants1: Technical resources on site 
(engineers from AUTOPILOT partners) 

Yes To be decided 

Participants1: Administrative staff to carry 
out the test runs (welcoming participants, 
help to fill in consent forms or other 
activities linked to the organization of the 
demos) 

Yes To be decided 

Participants1: Interviewers to carry out the 
surveys after the test runs 

Yes To be decided 

2. How many participants of each type are 
required Per Test Run? 

  

Participants2: Participants (drivers of the 
vehicles) 

Yes 2 to 3 

Participants2: Other participants 
(pedestrians, cyclists, others) 

 up to 3 passengers per vehicle; 
drive on public road: normal traffic  

Participants2: Engineers (to accompany the 
participants in the vehicles forming the 
platoon) 

Yes  

Participants2: Technical resources on site 
(engineers from AUTOPILOT partners) 

Yes To be decided 

Participants2: Administrative staff to carry 
out the test runs (welcoming participants, 
help to fill in consent forms or other 
activities linked to the organization of the 
demos) 

Yes To be decided 

Participants2: Interviewers to carry out the 
surveys after the test runs 

Yes To be decided 

3. Are the required participants already 
engaged? 

Planned, but too early for now. No 

4. Has approval from public authorities been 
obtained for the user tests 

No No 

5. Are safety measures (personnel, 
equipment) in place at the test route, if 
needed? 

No To be decided 

6. Are user recruitment procedures ready? No No 

7. Are user consent and liability forms 
ready? 

Yes No 

8. Are user questionnaires ready? No No 

9. Are briefing procedures for users ready? No No 

10. Has personnel participating to the tests 
been trained? 

No No 

1. Which of the following data is going to be 
collected? 

4  

Data1: Vehicles data Yes Yes 

Data1: Roadside sensors data  Yes 

Data1: On board devices data Yes Not relevant 

Data1: Cloud Services data Yes Yes 
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Data1: User Questionnaires and Surveys 
data 

Yes Yes 

2. Are the collection means for these data 
types available? 

In progress (T3.4) Yes 

3. Is all data storage equipment available 
and in place? 

No.  Pending: Uploading to 
centralized test server 

Yes 

4. Are data quality check tools available and 
in place? 

In progress (T3.4) Yes 

5. Are archiving and preservation policies (at 
site level) defined? 

Yes No 

6. Are data privacy, security and 
anonymization issues specified? 

Yes No 

7. Are data formats specified? more or less - in definition Yes 

9. Is it possible to communicate data in a 
central database? 

Not relevant Yes 

10. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any device? 

See T3.4 deliverables No 

11. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any vehicle? 

See T3.4 deliverables No 

12. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any IOT platform? 

See T3.4 deliverables No 

13. Is the data quality provided by the 
vehicle system compliant to the quality 
required by the Evaluation process? 

No No 

1. Are there any constraints/problems 
encountered/foreseen for the 
implementation of this use case? 

No  

1. Is there an ethics checklist available? Yes No 

2. Do you involve personal data collection 
and/or processing ? 

Yes no 

If YES, does it involve the collection and/or 
processing of sensitive data (e.g. health; 
sexual lifestyle, political opinion, religious or 
philosophical conviction ? 

No  

3. Does the research involve further 
processing of the previously collected 
personal data (secondary use of open data)? 

No  

4. Is there any personal data security 
policies that are applied ? 

Yes no 

5. How are personal data transmitted 
among AUTOPILOT partners ? To state 
authorities ? 

No personal data is being 
transmitted (only stored locally at 
VEDECOM). Anonymized data can 
be transmitted 

na 

6. Do you plan to export/import any 
material, including personal data, from the 
EU to third/non-EU countries? 

No no 

7. Do you involve personal data processing 
after the end of the project (usage of NDA) ? 

No no 

8. Have you acquired an ethical approval for 
running the pilot? 

Not relevant no 

Are you ready to start piloting? No not yet 

1. Name the IoT platform. OneM2M OneM2M 

2. Have you described this IoT platform in 
another Use Case? 

No Yes (supporting datalogging other 
use cases) 

3. Is the platform ready? Yes Yes 

4. Where are the physical components Cloud The Hague office 
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installed (location, i.e. office, etc)? 

5. Are multiple parties capable to manage 
(each) part of this platform? 

No Yes 

6. Is there a need for data priority handling? Not relevant We try to avoid that through 
upscaling cloud capacity 

7. Which data formats are supported? x JSON primarily 

8. Are the platform technical performance 
measurement tools ready? 

Not relevant yes 

9. Are the foreseen external services 
connected? 

Yes yes 

10. Have you taken into account any 
security/privacy requirements? 

yes, safety requirements limited; standard 

 
 



 
 

95 

6.3 UrbanDriving 

Pilotsite Tampere Versailles Livorno Vigo Brainport Daejeon 

Is this Use Case going to be piloted 
with and without IoT? 

Yes Yes Yes Yes Yes No 

Piloted: No      Infra system uses IoT 
device. But, vehicle 
side doesn't use IoT 
sensors 

1. How many vehicles to be used 
for this Use Case? 

1 3 7 3 1 TU/e Prius, possibly 2 
additional VFLEX vehicles 
provided by VEDECOM 
(Pilot Test 3) 

3 vehicles will be used 

2. How many of these vehicles are 
ready for the pilot testing? 

1 1 1 AD and connected 
cars, 3 connected cars 

1 1 one vehicle is 
prepared 

3. Pending issues integration of the 
functionalities  

  Smart camera 
integration 

Final validation of 
GeoFetching, CEMA & 
Rebalancing services to be 
executed (see D3.3 for 
plans) 

Developing 
intersection safety 
service 

Comments    - Basic driving functions 
embedded, need to extend 
with extra sensors for Pilot 
Test validation 

None 

1. Number of road crossings  Not relevant     

Infrastructure1: Foreseen  1  1 1 in the first and 
second iteration, and 
5 in the third 

2 1 

Infrastructure1: Ready    0 all   

2. Number of traffic lights 
controllers 

 Not relevant   Not relevant  

Infrastructure2: Foreseen    1 1 in the first and 
second iteration, and 
5 in the third 

 one traffic light will be 
used 

Infrastructure2: Ready  1  1 5   

3. Number of RSU  Not relevant   Not relevant  

Infrastructure3: Foreseen  1  3 5  one RSU will be used 

Infrastructure3: Ready    2 5   
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4. Number of road side cameras  Not relevant   Not relevant Not relevant 

Infrastructure4: Foreseen  1  1 2   

Infrastructure4: Ready   Yes Yes   

5. Video surveillance No Not relevant No No Not relevant Not relevant 

6. Number of lanes shared with 
VRU 

Not relevant      

Infrastructure6: Foreseen   1 1 1 all 2 

Infrastructure6: Ready   1 1 0   

7. Pending issues    Integrate smart 
camera in the 
infrastructure. 

 Developing 
intersection safety 
information system 

8. Is all infrastructure equipment 
required for the use case 
implementation and piloting 
available and in place? 

No. To be finalised 
before user tests 

No. PoI beacons have 
to be installed 

the HW of the smart 
traffic light with 
camera and RSU is 
ready, but the SW in 
on development 

No. Integrate smart 
camera in the 
infrastructure. 

Not relevant No. Developing phase 

9. Is there any other kind of 
equipment required for the use 
case implementation and piloting 
pending? 

No OBUs for the bicycles, 
smartphone app for 
pedestrians 

pothole detector, 
dropout sensor for the 
bicycle, OBU for the 
bicycle, Road side 
LiDAR 

No No No 

10. Are connected objects 
available? 

traffic light 
information 

15 beacons (PoI), 10 
smartphones for 
VRUS, 10 smart 
glasses, 10 smart 
watches, 10 OBU for 
the bikes, 1 
smartphone per car 

No Not relevant Not relevant No 

11. How many needed?  56 the smart traffic light 
will be installed an 
tested during the first 
iteration in June. The 
first iteration will be 
focused mainly on the 
Highway Use Cases 

-  1 set 

1. Which of the following 
communication equipment is 
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available for the specific Use Case? 

Communication1: IEEE802.11-OCB 
/ ETSI G5 

Yes Yes Yes Yes Yes Yes 

Communication1: 6LoWPAN   Yes    

Communication1: 3G/Older 3GPP 
technologies 

 Yes Yes Yes   

Communication1: 4G Yes Yes Yes Yes Yes  

Communication1: BLE (Bluetooth 
Low Energy) 

 Yes     

Communication1: WiFi / 802.11n  Yes  Yes Yes  

Communication1: Other (please 
specify) 

pre5G- Nokia 
Innovation Platform 

 Sea Port Monitoring 
and Control 
Application (MONICA) 

   

2. Pending issues    -  Testing phase in the 
Lab 

Comments   A WiFi backbone over 
the test track and a 
VPN is up and running 

-  None 

1. How many IoT platforms are 
deployed? 

1 1 1 1 4 1 

1. Is in-vehicle HMI ready? under development Being finalized, ready 
for July 

Yes finishing development Not relevant No. Message on LDM 
information will be 
displayed 

2. Is nomadic device HMI ready? Not relevant Being finalized Not relevant Not relevant Not relevant under development 

3. Is other HMI used? Not relevant No No No 2 in-vehicle screens for AD 
system evaluation 

No 

1. Is the system architecture 
implementation for this use case 
finalized 

development phase Yes Yes Yes Yes developing phase 

Comments    - Some AD driving functions 
to be added for additional 
safety & performance 
(LIDAR & SLAM) 

None 

1. What is the date for end-to-end 
tests finalization for this Use Case? 

31.10.2018 June the third week of 
June, during the first 
pilot iteration 

end of June see D3.3 May, 2019 

1. What type of participants are       
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needed for this Use Case Per Test 
Run? 
Participants1: Participants (drivers 
of the vehicles) 

Yes Yes Yes  Yes Yes 

Participants1: Other participants 
(pedestrians, cyclists, others) 

 Yes Yes  Yes  

Participants1: Engineers (to 
accompany the participants in the 
vehicles forming the platoon) 

Yes Yes  Yes Yes Yes 

Participants1: Technical resources 
on site (engineers from 
AUTOPILOT partners) 

 Yes Yes  Yes  

Participants1: Administrative staff 
to carry out the test runs 
(welcoming participants, help to fill 
in consent forms or other activities 
linked to the organization of the 
demos) 

Yes Yes Yes  Yes  

Participants1: Interviewers to carry 
out the surveys after the test runs 

Yes Yes Yes    

Participants1: Other (please 
specify) 

Yes  Yes    

2. How many participants of each 
type are required Per Test Run? 

      

Participants2: Participants (drivers 
of the vehicles) 

Yes Yes Yes  Yes Yes 

Participants2: Other participants 
(pedestrians, cyclists, others) 

 Yes Yes  Yes  

Participants2: Engineers (to 
accompany the participants in the 
vehicles forming the platoon) 

Yes Yes   Yes Yes 

Participants2: Technical resources 
on site (engineers from 
AUTOPILOT partners) 

 Yes Yes  Yes  

Participants2: Administrative staff 
to carry out the test runs 
(welcoming participants, help to fill 
in consent forms or other activities 
linked to the organization of the 

Yes Yes Yes  Yes  
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demos) 

Participants2: Interviewers to carry 
out the surveys after the test runs 

Yes Yes Yes    

Participants2: Other (please 
specify) 

Yes  Yes    

3. Are the required participants 
already engaged? 

recruitment prior to 
the user tests 

In progress the users will be 
involved in 2019 

Recruiting procedure Students to be recruited 
for Pilot Tests in 
September to act as VRU 
test subjects 

Not yet 

4. Has approval from public 
authorities been obtained for the 
user tests 

Yes Yes Yes Yes Yes No 

5. Are safety measures (personnel, 
equipment) in place at the test 
route, if needed? 

No No Yes Yes Yes No 

6. Are user recruitment procedures 
ready? 

No Yes No Yes No No 

7. Are user consent and liability 
forms ready? 

No Yes No Yes No No 

8. Are user questionnaires ready? No No No No No No 

9. Are briefing procedures for 
users ready? 

No Yes No No No Yes 

10. Has personnel participating to 
the tests been trained? 

No No Yes No Yes Yes 

Comments recruitment and 
procedures will be 
finalised before the 
start of the test runs 

No for the time being, 
but all actions in 
progress and ready 
before the 1st 
iteration 

the iteration in 2018 
will be focused on 
thecnical evaluation, 
generic users will be 
involved in 2019 

-  None 

1. Which of the following data is 
going to be collected? 

      

Data1: Vehicles data Yes Yes Yes Yes Yes Yes 

Data1: Roadside sensors data Yes  Yes Yes  Yes 

Data1: On board devices data Yes  Yes Yes Yes Yes 

Data1: Cloud Services data Yes Yes   Yes  

Data1: User Questionnaires and 
Surveys data 

Yes Yes  Yes   
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2. Are the collection means for 
these data types available? 

under development In progress Yes Format not defined Yes New defined data 
format will be used 

3. Is all data storage equipment 
available and in place? 

Yes In progress Yes Format not defined Yes Not yet ready 

4. Are data quality check tools 
available and in place? 

Yes In progress Yes Format not defined Not relevant Not yet ready 

5. Are archiving and preservation 
policies (at site level) defined? 

Yes Yes Yes Not relevant tbd Not yet ready 

6. Are data privacy, security and 
anonymization issues specified? 

Yes Yes Yes Yes Yes Yes 

7. Are data formats specified? under development In progress Yes Format not defined Yes Yes 

8. Are external data sources 
engaged for data provision? 

Not relevant Not relevant Not relevant Not relevant Not relevant Not yet ready 

9. Is it possible to communicate 
data in a central database? 

Yes Yes Yes Yes Yes No 

10. Is there any process that 
defines how the data are stored, 
retrieved and deleted from any 
device? 

manual retrieval at 
the end of each test 
session 

See T3.4 deliverables D3.7 No No No 

11. Is there any process that 
defines how the data are stored, 
retrieved and deleted from any 
vehicle? 

manual retrieval at 
the end of each test 
session 

See T3.4 deliverables D3.7 No Data is stored in vehicle 
HDD, manually retrieved 
and deleted. Data will be 
uploaded manually to TNO 
data server 

No 

12. Is there any process that 
defines how the data are stored, 
retrieved and deleted from any IOT 
platform? 

manual retrieval at 
the end of each test 
session 

See T3.4 deliverables D3.7 No No No 

13. Is the data quality provided by 
the vehicle system compliant to 
the quality required by the 
Evaluation process? 

Yes Yes Yes No is currently being 
implemented before 
September 2018 

No 

1. Are there any 
constraints/problems 
encountered/foreseen for the 
implementation of this use case? 

No Road surface quality 
to be improved 

No Positioning in Urban 
environment with IMU 
and smart camera 
apart from the DGPS 

privacy issues: have been 
solved with HUAWEI on 
GDPR compliance. 

Test will be done in 
the restricted zone 

1. Is there an ethics checklist 
available? 

No Yes Not relevant No Yes No 
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2. Do you involve personal data 
collection and/or processing ? 

Yes Yes No Not relevant Not relevant No 

If YES, does it involve the collection 
and/or processing of sensitive data 
(e.g. health; sexual lifestyle, 
political opinion, religious or 
philosophical conviction ? 

No No Not relevant Not relevant Not relevant No 

3. Does the research involve 
further processing of the 
previously collected personal data 
( secondary use of open data) ? 

No No No No Not relevant No 

4. Is there any personal data 
security policies that are applied ? 

Yes Yes Not relevant Not relevant Not relevant No 

5. How are personal data 
transmitted among AUTOPILOT 
partners ? To state authorities ? 

no personal data are 
transmitted, data only 
collected for 
contacting test users 

No personal data is 
being transmitted 

no personal data No personal data 
transmited 

 None 

6. Do you plan to export/import 
any material, including personal 
data, from the EU to third/non-EU 
countries? 

No No No No Not relevant No 

7. Do you involve personal data 
processing after the end of the 
project (usage of NDA) ? 

No No No Yes No No 

8. Have you acquired an ethical 
approval for running the pilot? 

if needed, end of 2018 Not relevant Not relevant Not relevant tbd Not relevant 

Are you ready to start piloting? No No No No No No 

1. Name the IoT platform. OM2M OneM2M TIM ICON oneM2M OM2M OneM2M Intersection Safety 
System 

2. Have you described this IoT 
platform in another Use Case? 

Automated Valet 
Parking 

Platooning No Automated Valet 
Parking 

No No 

3. Is the platform ready? Not answered Not answered Yes Not answered Yes No 

4. Where are the physical 
components installed (location, i.e. 
office, etc)? 

  Turin  TNO ETRI pilot site 

5. Are multiple parties capable to 
manage (each) part of this 
platform? 

Not answered Not answered Yes Not answered Yes No 
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6. Is there a need for data priority 
handling? 

Not answered Not answered No Not answered Not relevant Not relevant 

7. Which data formats are 
supported? 

  oneM2M JSON, any 
(TIM does the 
adapters) 

 - New defined data 
format will be used 

8. Are the platform technical 
performance measurement tools 
ready? 

Not answered Not answered Yes Not answered Yes Not yet ready 

9. Are the foreseen external 
services connected? 

Not answered Not answered Yes Not answered No. IBM Rebalancing to be 
implemented in oct.-nov. 
2018 

Not relevant 

10. Have you taken into account 
any security/privacy 
requirements? 

Not answered Not answered Yes. data should arrive 
anonimized to the 
platform (please 
specify) 

Not answered Not relevant Not relevant 

 
 
Pilotsite Brainport Brainport Brainport 

Use Case Urban Driving Urban Driving Urban Driving 

1. Name the IoT platform. FIWARE HUAWEI OceanConnect IBM Watson 

2. Have you described this IoT platform in 
another Use Case? 

No No Yes 

If YES, on which Use Case did you describe 
this IoT before? Please select the 
appropriate Use Case and click the next 
button at the end of the page. 

Not answered Not answered Car Sharing 

3. Is the platform ready? Pending issues (please describe) Pending issues (please describe) Yes 

IoTplatform4: Pending issues (please 
describe) 

Extensions are expected in interface 
specification, new versions of the 
components will support also the 
new ETSI CIM interfaces 

movement to Germany to comply 
with CA 

- 

4. Where are the physical components 
installed (location, i.e. office, etc)? 

NEC offices @ Heidelberg, Germany Munich Huawei lab Not relevant 

5. Are multiple parties capable to manage 
(each) part of this platform? 

Not relevant Yes Not relevant 

6. Is there a need for data priority handling? No No Not relevant 

If YES, is it ready? Not relevant Not answered - 
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Use Case Urban Driving Urban Driving Urban Driving 

7. Which data formats are supported? NGSI 9 -10 (JSON,XML)  Not relevant 

8. Are the platform technical performance 
measurement tools ready? 

Yes Not answered  

9. Are the foreseen external services 
connected? 

No (Pending issues) No (Pending issues) No (Pending issues) 

IoTplatform11: No (Pending issues) Motion Planning to be further 
implemented (1st version 
implemented) 

GeoFetching is being implemented 
in June, connection with 
smartphone and vehicle being made 

rebalancing service to be 
implemented and connected to 
vehicle 

10. Have you taken into account any 
security/privacy requirements? 

Yes (please specify) Yes (please specify) Not relevant 

IoTplatform12: Yes (please specify) Currently, SSL/TLS is supported in 
the application layer for the API. 
Security/privacy requirements have 
been listed and discussions for 
implementation have been ongoing. 

please refer to the attachment  

Comments Performance measurement tools: 
Monitoring system (http://fiware-
iot-
broker.readthedocs.io/en/latest/mo
nitoring/index.html#monitoring-
panel) and benchmarking tools 
(https://github.com/Fiware/test.No
nFunctional/tree/master/testers/ae
ron)  are available. New 
benchmarking suite is under 
development. 

  



 
 

104 

6.4 Highway Pilot 

Pilotsite Livorno Brainport 

Is this Use Case going to be piloted with and 
without IoT? 

Yes Yes 

1. How many vehicles to be used for this 
Use Case? 

7 2 

2. How many of these vehicles are ready for 
the pilot testing? 

1 AD and connected car, 3 
connected cars 

2 

3. Pending issues  Some detection algorithms not 
ready 

1. Number of road crossings Not relevant Not relevant 

2. Number of traffic lights controllers Not relevant Not relevant 

3. Number of RSU  Not relevant 

Infrastructure3: Foreseen  3  

Infrastructure3: Ready  2  

4. Number of road side cameras Not relevant  

Infrastructure4: Foreseen   1 

Infrastructure4: Not relevant Yes  

5. Video surveillance Yes, by TCC No 

6. Number of lanes shared with VRU Not relevant Not relevant 

7. Pending issues  Choice and Preparation of Site for 
Pilot Test 

8. Is all infrastructure equipment required 
for the use case implementation and 
piloting available and in place? 

Yes Under discussion 

9. Is there any other kind of equipment 
required for the use case implementation 
and piloting pending? 

smart trailer, but it will be 
introduced later on 

Large screen or projection to be able 
to monitor and demo at once all 
elements of the use case 

Equipment3: Yes (please specify)   

10. Are connected objects available? NB-IoT water level and 6LoWPAN 
road side puddle detector 

No 

11. How many needed? three at least 2 cameras with 4G modules needed 
to be able to stream the inside of 
the cars 

1. Which of the following communication 
equipment is available for the specific Use 
Case? 

  

Communication1: IEEE802.11-OCB / ETSI G5 Yes  

Communication1: 6LoWPAN Yes  

Communication1: 3G/Older 3GPP 
technologies 

Yes  

Communication1: 4G Yes Yes 

Communication1: NB-IoT Yes  

Communication1: WiFi / 802.11n Yes  

Communication1: TCC Yes  

1. How many IoT platforms are deployed? 1 1 

1. Is in-vehicle HMI ready? Yes A few features are missing still 

2. Is nomadic device HMI ready? Not relevant Not relevant 

3. Is other HMI used? No Remote display for demo 

If YES, is it ready? Not relevant Not worked on yet 

1. Is the system architecture 
implementation for this use case finalized 

Yes No. Currently assessing possibility of 
convergence to DMAG models 

1. What is the date for end-to-end tests tests are on going May 2018 
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finalization for this Use Case? 

Comments  85% was validated 

1. What type of participants are needed for 
this Use Case Per Test Run? 

  

Participants1: Participants (drivers of the 
vehicles) 

Yes Yes 

Participants1: Engineers (to accompany the 
participants in the vehicles forming the 
platoon) 

 Yes 

Participants1: Technical resources on site 
(engineers from AUTOPILOT partners) 

Yes Yes 

Participants1: Administrative staff to carry 
out the test runs (welcoming participants, 
help to fill in consent forms or other 
activities linked to the organization of the 
demos) 

Yes  

Participants1: Interviewers to carry out the 
surveys after the test runs 

Yes Yes 

Participants1: Other (please specify) Yes  

Participants1: Other (please specify)  highway users, highway operators 

2. How many participants of each type are 
required Per Test Run? 

  

Participants2: Participants (drivers of the 
vehicles) 

Yes Yes 

Participants2: Engineers (to accompany the 
participants in the vehicles forming the 
platoon) 

 Yes 

Participants2: Technical resources on site 
(engineers from AUTOPILOT partners) 

Yes Yes 

Participants2: Administrative staff to carry 
out the test runs (welcoming participants, 
help to fill in consent forms or other 
activities linked to the organization of the 
demos) 

Yes  

Participants2: Interviewers to carry out the 
surveys after the test runs 

Yes  

Participants2: Other (please specify) Yes  

Participants2: Other (please specify)  highway users, highway operators 

3. Are the required participants already 
engaged? 

Yes Yes 

4. Has approval from public authorities been 
obtained for the user tests 

Yes No 

5. Are safety measures (personnel, 
equipment) in place at the test route, if 
needed? 

Yes No 

6. Are user recruitment procedures ready? No No 

7. Are user consent and liability forms 
ready? 

No No 

8. Are user questionnaires ready? No No 

9. Are briefing procedures for users ready? No No 

10. Has personnel participating to the tests 
been trained? 

Yes No 

Comments the iterations in 2018 will be 
focused on technical evaluation 

 

1. Which of the following data is going to be 
collected? 

  

Data1: Vehicles data Yes Yes 

Data1: Roadside sensors data Yes  
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Data1: On board devices data Yes  

Data1: External devices data Yes  

Data1: Cloud Services data  Yes 

Data1: User Questionnaires and Surveys 
data 

Yes Yes 

2. Are the collection means for these data 
types available? 

Yes Completing Logs Mechanism 

3. Is all data storage equipment available 
and in place? 

Yes Not relevant 

4. Are data quality check tools available and 
in place? 

Yes No specific need if compliant with 
specifications 

5. Are archiving and preservation policies (at 
site level) defined? 

Yes Not relevant 

6. Are data privacy, security and 
anonymization issues specified? 

Yes Not relevant 

7. Are data formats specified? Yes Yes 

8. Are external data sources engaged for 
data provision? 

Yes Not relevant 

9. Is it possible to communicate data in a 
central database? 

Yes Yes 

10. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any device? 

D3.7 No 

11. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any vehicle? 

D3.7 No 

12. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any IOT platform? 

D3.7 No 

13. Is the data quality provided by the 
vehicle system compliant to the quality 
required by the Evaluation process? 

Yes Yes 

1. Are there any constraints/problems 
encountered/foreseen for the 
implementation of this use case? 

No Discussions with Road Authority, 
WP4 

1. Is there an ethics checklist available? Not relevant Not relevant 

2. Do you involve personal data collection 
and/or processing ? 

No No 

3. Does the research involve further 
processing of the previously collected 
personal data (secondary use of open data)? 

No Not relevant 

4. Is there any personal data security 
policies that are applied ? 

Not relevant Yes 

5. How are personal data transmitted 
among AUTOPILOT partners ? To state 
authorities ? 

no personal data  

6. Do you plan to export/import any 
material, including personal data, from the 
EU to third/non-EU countries? 

No No 

7. Do you involve personal data processing 
after the end of the project (usage of NDA) ? 

No No 

8. Have you acquired an ethical approval for 
running the pilot? 

Not relevant No. Need guidance on whether that 
is necessary 

Are you ready to start piloting? Yes No 

1. Name the IoT platform. TIM ICON oneM2M OneM2M 

2. Have you described this IoT platform in 
another Use Case? 

Urban Driving No 

3. Is the platform ready? Not answered Yes 
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4. Where are the physical components 
installed (location, i.e. office, etc)? 

 TNO, Helmond 

5. Are multiple parties capable to manage 
(each) part of this platform? 

Not answered Yes 

6. Is there a need for data priority handling? Not answered No 

7. Which data formats are supported?  Anomalies, Hazards, Adasins 

8. Are the platform technical performance 
measurement tools ready? 

Not answered Yes 

9. Are the foreseen external services 
connected? 

Not answered Yes 

10. Have you taken into account any 
security/privacy requirements? 

Not answered Yes, default 

 

6.5 Car Sharing 

 
Pilotsite Versailles Brainport 

Is this Use Case going to be piloted with and 
without IoT? 

Not relevant Yes 

Piloted: Not relevant Not relevant in the case of car 
sharing 

 

1. How many vehicles to be used for this 
Use Case? 

3 Ridesharing will not be an AD 
functionality. It will use normal 
vehicles, still to be found. We will 
start with 1 vehicle. 

2. How many of these vehicles are ready for 
the pilot testing? 

0 0 

3. Pending issues In progress - 

Comments  - 

1. Number of road crossings Not relevant Not relevant 

2. Number of traffic lights controllers Not relevant Not relevant 

3. Number of RSU Not relevant Not relevant 

4. Number of road side cameras Not relevant Not relevant 

5. Video surveillance Not relevant Not relevant 

6. Number of lanes shared with VRU Not relevant Not relevant 

8. Is all infrastructure equipment required 
for the use case implementation and 
piloting available and in place? 

Car sharing stations to be installed 
(+electric charging station + parking 
slots detectors) 

Not relevant 

9. Is there any other kind of equipment 
required for the use case implementation 
and piloting pending? 

smartphone app to be finalised Not relevant 

10. Are connected objects available? smartphone app to be finalised Cloud equipment in place, in-car 
equipment almost in place (a GPS 
enabled tablet), booking system app 
(cf. Gemalto) 

11. How many needed? 3 smartphones 1 tablet per car 

1. Which of the following communication 
equipment is available for the specific Use 
Case? 

  

Communication1: 4G Yes Yes 

Communication1: WiFi / 802.11n Yes  

Communication1: Other (please specify)  LORA WAN  

1. How many IoT platforms are deployed? 1 1 

1. Is in-vehicle HMI ready? In progress Yes 
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Hmi1: No (Pending issues)  

2. Is nomadic device HMI ready? In progress Work in progress on the booking 
app + cloud integration 

3. Is other HMI used? No No 

1. Is the system architecture 
implementation for this use case finalized 

Yes Yes 

1. What is the date for end-to-end tests 
finalization for this Use Case? 

June Q4, 2018 

1. What type of participants are needed for 
this Use Case Per Test Run? 

  

Participants1: Participants (drivers of the 
vehicles) 

Yes Yes 

Participants1: Other participants 
(pedestrians, cyclists, others) 

Yes  

Participants1: Engineers (to accompany the 
participants in the vehicles forming the 
platoon) 

Yes  

Participants1: Technical resources on site 
(engineers from AUTOPILOT partners) 

Yes  

Participants1: Administrative staff to carry 
out the test runs (welcoming participants, 
help to fill in consent forms or other 
activities linked to the organization of the 
demos) 

Yes  

Participants1: Interviewers to carry out the 
surveys after the test runs 

Yes  

Participants1: Other (please specify)  Yes 

Participants1: Other (please specify)   Riders 

2. How many participants of each type are 
required Per Test Run? 

  

Participants2: Participants (drivers of the 
vehicles) 

Yes Yes 

Participants2: Other participants 
(pedestrians, cyclists, others) 

Yes  

Participants2: Engineers (to accompany the 
participants in the vehicles forming the 
platoon) 

Yes  

Participants2: Technical resources on site 
(engineers from AUTOPILOT partners) 

Yes  

Participants2: Administrative staff to carry 
out the test runs (welcoming participants, 
help to fill in consent forms or other 
activities linked to the organization of the 
demos) 

Yes  

Participants2: Interviewers to carry out the 
surveys after the test runs 

Yes  

Participants2: Other (please specify)  Yes 

Participants2: Other (please specify)   Riders (1-2) 

3. Are the required participants already 
engaged? 

to be done soon No (Pending issues) 

4. Has approval from public authorities been 
obtained for the user tests 

Yes No 

5. Are safety measures (personnel, 
equipment) in place at the test route, if 
needed? 

Yes No 

6. Are user recruitment procedures ready? Yes No 

7. Are user consent and liability forms 
ready? 

Yes No 

8. Are user questionnaires ready? No No 
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9. Are briefing procedures for users ready? Yes No 

10. Has personnel participating to the tests 
been trained? 

No Not relevant 

1. Which of the following data is going to be 
collected? 

  

Data1: Vehicles data Yes Yes 

Data1: On board devices data Yes  

Data1: External devices data Yes  

Data1: Cloud Services data Yes Yes 

Data1: User Questionnaires and Surveys 
data 

Yes  

2. Are the collection means for these data 
types available? 

In progress Yes 

3. Is all data storage equipment available 
and in place? 

In progress Yes 

4. Are data quality check tools available and 
in place? 

In progress Yes 

5. Are archiving and preservation policies (at 
site level) defined? 

See T3.4 deliverables Not relevant 

6. Are data privacy, security and 
anonymization issues specified? 

See T3.4 deliverables Yes 

7. Are data formats specified? In progress Yes 

8. Are external data sources engaged for 
data provision? 

Yes Not relevant 

9. Is it possible to communicate data in a 
central database? 

Yes Yes 

10. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any device? 

See T3.4 deliverables different ones depending on the 
device 

11. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any vehicle? 

See T3.4 deliverables Not relevant 

12. Is there any process that defines how 
the data are stored, retrieved and deleted 
from any IOT platform? 

See T3.4 deliverables Standard Watson IoT plus OneM2M 
connector 

13. Is the data quality provided by the 
vehicle system compliant to the quality 
required by the Evaluation process? 

Yes Yes 

1. Are there any constraints/problems 
encountered/foreseen for the 
implementation of this use case? 

Virtual key developments ongoing Vehicles not available yet. We have 
engaged several partners and 
working towards a solution. 

1. Is there an ethics checklist available? Yes Not relevant 

2. Do you involve personal data collection 
and/or processing ? 

Yes No 

If YES, does it involve the collection and/or 
processing of sensitive data (e.g. health; 
sexual lifestyle, political opinion, religious or 
philosophical conviction ? 

No No 

3. Does the research involve further 
processing of the previously collected 
personal data ( secondary use of open data) 
? 

No No 

4. Is there any personal data security 
policies that are applied ? 

Yes, No personal data transmitted, 
except anonymized ones 

Not relevant 

6. Do you plan to export/import any 
material, including personal data, from the 
EU to third/non-EU countries? 

No No 

7. Do you involve personal data processing 
after the end of the project (usage of NDA) ? 

No No 
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8. Have you acquired an ethical approval for 
running the pilot? 

Not relevant Not relevant 

Are you ready to start piloting? No No 

1. Name the IoT platform. OneM2M Waston IoT platform 

2. Have you described this IoT platform in 
another Use Case? 

Platooning No 

3. Is the platform ready? Not answered Yes 

4. Where are the physical components 
installed (location, i.e. office, etc)? 

 - 

5. Are multiple parties capable to manage 
(each) part of this platform? 

Not answered Not relevant 

6. Is there a need for data priority handling? Not answered No 

7. Which data formats are supported?  several 

8. Are the platform technical performance 
measurement tools ready? 

Not answered work in progress on this 

9. Are the foreseen external services 
connected? 

Not answered Work in progress 

10. Have you taken into account any 
security/privacy requirements? 

Not answered Firewalls, etc. 

 
 
 


