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A port operation use case from the EU project MODI
involving SAE Level 4 automated driving
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The EU project MODI aims to accelerate the introduction of SAE Level 4 automated freight vehicles by demonstrating their use in
real-world logistics operations across Europe. It focuses on resolving technical, regulatory, and infrastructural barriers that hinder

1 ]
| Public road C-ITS | | Remote Operation system(s) 1 OEM {1 Support !
__________________________________________________ | Back-office 1) systems& |
| Physical & digital :: Remote management & || Remote :: Remote " :: services '
1 infrastructure 11 assistance 1t (human) |1 driving i " !
1 1 1 1 ! ! RTK |
' H 11 0p H |
1 ™S ' " h h 1 1
I I " FMS T0S :, n h i H
! " ' | Communi- |1} | Remote |1 " !
1 1 " | 1| propri 1 1
1 Digital road 1" 1| cation | driving |1 ;DI:::;HSW i - 1
H infrastructure ' H RVOs Wl system [1}| system [ ¥ :: Charging '
1 i 1 "t H 'y l 1
[ N U I S TP N S LY DU % [P TSP ) P TP I S
vav Connected & Coordination Remote Remote Proprietary Other
Cooperative ITS status Interface operator driving OEM dedicated
interface destinations, route comm. interface interface interfaces
ilio e [E]
-y e Y nterface| _Jdw ____ LY ____ A

1 CCAM vehicle

1
1
: (ADS-equipped vehicle with on-board communication equipment) 1
1 1
1

Fig. 1 MODI high-level generic system architecture and CCAM interface A-F

large-scale deployment of connected,
cooperative, and automated mobility
(CCAM) solutions. The project validates
both technical feasibility and operational
integration within logistics processes
through five use cases along a logistics
corridor from Rotterdam to Oslo.

A primary objective of MODI is the
standardization of an interface to control
automated vehicles in logistics
environments. This interface has been
validated in one of the five use cases, carried
out at the Rotterdam harbor in The
Netherlands. Within this use case, an
unmanned automated truck navigates the

port terminal to pick up and deliver containers. As the truck operates without a driver, both vehicle operation and interactions with the
logistics systems are fully automated. MODI has developed an architecture wherein truck coordination is managed through a combination

of a Remote Vehicle Operation System (RVOS) and standard C-ITS protocols.

In the paper the developed CCAM interface (Fig.1) is discussed. Furthermore, the design and implementation of the coordination
system for the port use case (Fig.2) is explained. It is also described how the interface was validated and demonstrated (Fig.3).
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Fig. 3 System framework
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