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5G-BLUEPRINT IN A NUTSHELL
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TELEOPERATED TRANSPORT

TECHNOLOGY – 5G NETWORK & ENABLING FUNCTIONS

Fast          Reliable           Secure           Guaranteed        Cross-border

GOVERNANCEECONOMICS
• Reduction of waiting time

• Reduction labour shortage

• Economic growth

• Safer driving

• Facilitator automated mobility

• Complex business model

• MNO SLA's

• ToD service SLA's

• Legislation

• Certification

• Liability

• Data sharing and GDPR

C H A L L E N G E S

https://www.youtube.com/watch?v=QWuSltJGvXo&t=12s
https://www.youtube.com/watch?v=QWuSltJGvXo&t=12s
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5G-BLUEPRINT ULTIMATE GOALGOAL OF THE PROJECT
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5G-Blueprint designs and validates technical
architecture, business, and governance model for 

uninterrupted cross-border teleoperated transport based on 
5G connectivity.

TECHNOLOGICAL BUSINESS REGULATORY
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OBJECTIVES
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• Design and implement a 5G 
network for CAM services

• Develop and implement the 
prototype of a TO system

• Implement and deploy 
enabling functions 
guaranteeing safety and 
increasing value

• Validate the end-to-end TO 
transportsolution supported 
by 5G in real-life cross-
border scenarios
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• 5G TO transport market 
analysis

• Commercial possibilities

• Positions the possible role 
of TO transport based on 5G 
in CAM

• TO transport based on 5G 
connectivity market 
adoption

• Identify regulatory issues

• Recommended actions
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UC2: Automated driver in loop docking

UC1: Automated barge control

UC3: CACC based platooning

UC4: Remote take over 

Vlissingen and Antwerp ports

Vlissingen and Antwerp ports

Cross border on public road

Cross border on public road

Teleoperated crane

USE CASES
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ENABLING FUNCTIONS

EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Scene Analytics

• Speed advice

• Warnings

• Navigation and routing features

TELEOPERATION COCKPIT

EF2

EF3

EF4 EF6

EF7

EF8

EF5

6

Concise messages on
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PILOT AREA
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PROPOSED SCENARIO DISTRIBUTION ACROSS SITES

822/04/22

Use-case Vlissingen Zelzate Antwerp

UC1 Automated Barge Control Cross-border

• Navigating canal with obstacle 
(bridge) at the border location

“Hard” conditions

• Navigating busy port

UC2 Automated driver-in-loop 

docking

Full use case

• Truck docking
• Crane operation

UC3 CACC based Platooning Milk run

• Between terminal and MSP factory 
(same trajectory as UC4)

Cross-border (tentative)

• PC5 Mode 3 or UU CACC 
handover (tentative)

Full use case

• Platooning on different 
road types

• Co-existence with ITS-

G5 signals

UC4 Remote Takeover 

Operation

Terminal traffic & basic milk runs

• Confined area (terminal)
• Short route over 50 km/h public 

roads and with limited traffic 

between terminal and MSP factory

Cross-border, high speed, urban

• Crossing the border on 50 km/h 
public road, 90 km/h in Flanders

• Urban environment with 

presence of iTLCs

Milk runs

• Short route over 50 
km/h public roads, 
including 2 parallel 

locks, between terminal 
and Transport Roosens

5 6 7

1 Enhanced awareness HMI

2 VRU interaction

3 Time slot reservation intersection

4 Distributed perception

5 Active collision avoidance

6 Container ID recognition

7 ETA sharing

8 Logistics chain optimization

1 2 4 5 7

1 2 3 4 5 7

1 3 4 5 7 1 2 3 4 5 7
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Enabling functions:

7

7

4passive

1 2 3 4 5 7

4 no test/demo 

only deployment

2
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VLISSINGEN 
SITE DETAILS
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https://www.google.be/maps/@51.4581162,3.6968918,13.75z

https://www.google.be/maps/@51.4581162,3.6968918,13.75z
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VLISSINGEN DETAILS

1022/04/22
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ZELZATE SITE 
DETAILS

22/04/22
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https://www.google.be/maps/@51.207446,3.8004474,15.25z

https://www.google.be/maps/@51.207446,3.8004474,15.25z
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ZELZATE DETAILS

1222/04/22
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ANTWERP 
SITE DETAILS

13

https://www.google.be/maps/@51.2894393,4.2511426,13.5z

https://www.google.be/maps/@51.2894393,4.2511426,13.5z
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ANTWERP DETAILS

1422/04/22

MPET terminal

DPW terminal

Tr. Roosens

Bufferparking

UC1

UC3

UC4
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CAM GOVERNANCE AND BUSINESS MODELS
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Initial value 
network

Value network 
analysis

BM validation and 
assessment

Governance 
recommendations

Business 
cases

Business 
models

Economic impact
Cost-benefit 

analysis
Deployment 

requirements

Delineation of BM BM validation

Roadmap for deployment 
and governanceTechno-economic analysisDelineation of BM
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CONSORTIUM AS A WHOLE

Network 
operators

Vehicle OEMs
Teleoperation 

OEMs
Transport

Connected 
Mobility sector

Research 
institutes

Governments

Business 
accelerator

Software

Ports

Logistics
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CONSORTIUM ADVISORY BOARD
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Regional 
government

Logistics sectorVehicle OEMs
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Funded Under: H2020-ICT-2018-20

Topic: ICT-53-2020: 5G PPP (5G for Connected and 
Automated Mobility)

Call for proposal: H2020-ICT-2019-3

FACTS & FIGURES
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Starting Date: 01/09/2020

Duration: 36 Months

Total cost: EUR 13,9 M

EU contribution: EUR 10 M

Project Coordinator: Dr Wim Vandenberghe, Ministerie van Infrastructuur en Waterstaat

Technical Coordinator: Prof. Johann Márquez-Barja, Interuniversitair Micro-Electronica Centrum

Project Acronym: 5G-Blueprint

Project Name: Next generation connectivity for enhanced, safe & efficient transport & logistics
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CONCLUSION
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• 5G-Blueprint is

- Tackling challenging teleoperation-related use cases

- Exploring the capabilities of 5G regarding not only eMBB but also URLLC requirements 
at the same time

- Investigates the feasibility of teleoperation over 5G in the context of transport and 
logistics from a technical, business and governance perspective

- Aiming to deliver the roadmap to enable future deployments in Europe

- Performing its first pilot activities in June 2022, so stay tuned!



BACK UP SLIDES

2022/04/2

2
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MAIN ACTIVITIES, MILESTONES, DELIVERABLES
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Starting Date: 01/09/2020          Duration: 36 Months
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WP STRUCTURE
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WP5: 5G Network

(KPN)

WP3: CAM governance and business models
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WP6
Enabling functions

(Be-Mobile)
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GOVERNANCE
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Work Package Leaders (WPL)

Advisory 

Board (AB)

General 

Assembly 

(GA)

Task 

Leaders

Task 

Leaders

Task 

Leaders

Task 

Leaders

Task 

Leaders

WP3 

MOW

WP4 

VTron

WP5 

KPN
WP6 

BeMobile

WP7

imec

Task 

Leaders

WP8 

MAR

Task 

Leaders

WP1/2 

MIW

T
M

C

EMC

Project Coordinator (PC)

MIW

Wim Vandenberghe

Technical Manager (TM) 

imec

Johann Marquez-Barja

Project Management Office (PMO)

MARTEL

Maria Chiara Campodonico
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ENABLING FUNCTIONS
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EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Logistics chain optimization

• Navigation and routing features

• Speed advice

• Warnings

TELEOPERATION 
COCKPIT

EF2

EF3

EF4 EF6

EF7

EF8

EF5

Messages on
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ENABLING FUNCTIONS
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X

Impending 

conflict

TO 

cockpit

“I saw you”

EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Logistics chain optimization
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ENABLING FUNCTIONS
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TO 

cockpit

“T-O vehicle can cross 

intersection without conflict 
at timeslot X”

• Safe crossing

• Reduced need for sudden 
deceleration/acceleration

EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Logistics chain optimization
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ENABLING FUNCTIONS
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TO 

cockpit

• Enable appropriate decisions in 
safety-critical scenarios

• Graceful degradation

EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Logistics chain optimization
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ENABLING FUNCTIONS
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TO 

cockpit

EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Logistics chain optimization
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ENABLING FUNCTIONS
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Plug&Play, Deploy Anywhere system on 5G network

Potential use-cases:

• Exit/entry detection in ports

• Detection of dangerous goods transport

• Truck platoon order monitoring

EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Logistics chain optimization

CODEXXYY CODEXXYY
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ENABLING FUNCTIONS
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TO 

cockpit

Other

Inputs from other EFs

ETA (in real-time)

EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Logistics chain optimization
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ENABLING FUNCTIONS

31

TO 

cockpit

Infrastructure and vehicle 

streams at the edge

Anomaly 

detection

• Detection of unforeseen events

• Assessment of parking availability

EF1 Enhanced awareness dashboard

EF2 Vulnerable Road User (VRU) interaction

EF3 Timeslot reservation at intersections

EF4 Distributed perception

EF5 Active collision avoidance

EF6 Container ID recognition

EF7 ETA sharing

EF8 Logistics chain optimization
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THANK YOU FOR YOUR ATTENTION

5GBlueprint project has received funding from 
the European Union’ Horizon 2020 research and 

innovation programme under grant agreement N°952189

https://www.5gblueprint.eu/
https://twitter.com/5G_Blueprint
https://www.linkedin.com/company/5gblueprint-project/
https://www.youtube.com/channel/UCv7n1u2SLeRH6DRJpfdGtrA

