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ModalNET: The digital backbone of the 
SEAMLESS logistics ecosystem
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From vessel autonomy to integrated logistics

Operation challenges

• Information distributed across vessels, ports, terminals and logistics providers

• Maritime operations disconnected from hinterland planning

• Different planning and execution systems

• Disruptions affecting interconnected transport legs

• Autonomous and remotely supervised operations
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ModalNET supports the SEAMLESS objectives

ModalNET acts as the digital integration and coordination platform of the SEAMLESS 
ecosystem.

1. Connect: Integrates autonomous vessel operations, ports, terminals, optimisation 
services and external logistics platforms.

2. Coordinate: Synchronises vessel schedules, consignments, transport modes, bookings 
and operational events.

3. Monitor: Provides end-to-end visibility through event aggregation, timeline-based 
traceability and a shared operational picture.

4. Adapt: Supports alternative route calculation, synchromodal planning and replanning 
when disruptions occur.

5. Secure: Enables cybersecure, interoperable and scalable information exchange 
between heterogeneous systems.
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ModalNET Functionalities Overview

Logistics coordination

• Loop service management

• Vessel schedule management

• Consignment registration and lifecycle management

• Multimodal transport coordination

Situational awareness

• Real-time operational monitoring

• Event aggregation from multiple systems

• Timeline-based event traceability

Intelligent transport planning

• Dynamic route calculation (CERL)

• Synchromodal transport support

• Re-routing support in case of disruptions

System integration

• Integration with ROC

• Integration with VCOP

• Integration with logistics platforms
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Vessel Schedule Management

Provide visibility and coordination for autonomous vessel services operated within SEAMLESS

Benefits

• Improved planning visibility

• Better coordination between ports and logistics actors

• Reduced uncertainty in transport operations

Main functionalities

• Creation of loop services or recurring vessel services

• Definition of ports in the service

• Management of arrival and departure schedules

• Automatic generation of vessel schedules
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Vessel Schedule Management
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Loop service



         

                  

Funded by the European Union. Views and opinions expressed are however those of the author(s) 

only and do not necessarily reflect those of the European Union or CINEA. Neither the European 

Union nor CINEA can be held responsible for them. Grant Agreement N° 101096923

Vessel Schedule Management
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Vessel transports
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Consignment Management

Provide end-to-end management and visibility of transport consignments

Benefits

• End-to-end traceability

• Improved operational transparency

• Better coordination across transport modes

• Simplified management of multimodal operations

Main functionalities

• Consignment registration

• Multimodal consignment support

• Automatic decomposition into modal consignments

• Consignment hierarchy management

• Automatic booking 
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Consignment Management

9

Consignments
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Consignment Management
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New Consignments
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Consignment Management
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Consignment Hierarchy 
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ModalNET: The digital backbone of the 
SEAMLESS logistics ecosystem
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Event Handling and Situational Awareness

Provide a real-time operational picture across the logistics chain

Benefits

• Real-time situational awareness

• Faster reaction to disruptions

• Improved operational coordination

• Full transport lifecycle visibility

Main functionalities

• Aggregation of events from multiple systems

• Chronological event timelines

• Event filtering and monitoring

• Provides operational traceability

• Integrated with different platforms 

o ROC, VCOP, terminals, logistics platforms
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Event Handling and Situational Awareness
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Consignment Events 
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Event Handling and Situational Awareness
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Events 
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Loading and Discharging Operations

Provide operational visibility and controlled access to cargo loading and discharging operations

Benefits

• Improved operational transparency

• Controlled access to operational cargo information

• Enhanced traceability of loading and discharge 

activities

• Support for secure multi-stakeholder collaboration

Main functionalities

• Registration of loading and discharging operations

• Dedicated operational view for cargo operations

• Container-level visibility within each operation

• Role-based access management
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Loading and Discharging Operations
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Automatic Replanning and Rebooking

Ensure transport continuity and operational resilience when cargo is not available on time for the 

planned vessel departure

Benefits

• Increased logistics resilience

• Reduced operational disruption impact

• Faster recovery from cargo delays

• Reduced manual replanning effort

Main functionalities

• Reception of cargo not available events

• Automatic creation of a new consignment

• Search for next available vessel trip

• Reassignment of cargo to the new transport plan

• Preservation of traceability between original and 

replanned consignments
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Automatic Replanning and Rebooking
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Conclusions

ModalNET is the digital coordination layer of the SEAMLESS ecosystem, enabling

interoperable, scalable, and event-driven coordination of autonomous multimodal freight

transport operations.

• Connect: Autonomous vessels, ports, terminals and logistics operators operate using a 

common information framework.

• Awareness: Schedules, consignments and events are transformed into real-time 

operational visibility.

• React: Disruptions can be detected, evaluated and mitigated through route selection and 

replanning.
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Thank you for your attention
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