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 Adaptive control, coordination & health monitoring
 Human-machine intelligence interaction
 Real-time optimization of transport and logistics (e.g. 

construction materials, mobility solutions) 
 Experimental validation using high-fidelity simulations with 

real-life data and actual vessels (fleet of ~20 vessels)

Vera Cruz GeoXYZ

Delfia-1*

SeaBAX

The Green Village
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Multi-disciplinary approaches enabling 
green and autonomous transport

AI Technology 
& Ship Design

Regulations

Ethics

Business

Human 
Factors

LogisticsTraining & 
Dissemination

• on the open oceans
• in crowded port areas
• in inland waterways
• in metropolitan areas
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Single Autonomous Vessel
• Machine Vision & Situational awareness
• Adaptive Predictive Manoeuvring Control
• Predictive Thrust Allocation & Energy 

Management
• ….

M. Hepworth, 2020; A. Haseltalab, V. Garofano et al., “Model Predictive Trajectory Tracking Control and Thrust 
Allocation for Autonomous Vessels,” IFAC world congress 2020. 
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Kick-off werkgroep Haven en Maritiem
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MarineTraffic.com
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Multi-vessel interactions

13 13.5 14 14.5 15 15.5 16 16.5 17
-1.5

-1

-0.5

0

0.5

1

1.5

13 13.5 14 14.5 15 15.5 16 16.5 17
-1.5

-1

-0.5

0

0.5

1

1.5

“What if ships could talk?”

Overtakin
g

Head-on Crossing

And / Or (?):
COLlision
REGulationS
Compliant 
Collision 
Avoidance

Distributed Model Predictive Control Made Easy, Springer, 2015
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Overtakin
g

Head-on Crossing

And / Or (?):
COLlision
REGulationS
Compliant 
Collision 
Avoidance

Multi-vessel interactions
“What if ships could talk?”

Distributed Model Predictive Control Made Easy, Springer, 2015
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Fuel-Efficient Vessel 
Train Formations 

Distributed model predictive control for vessel train formations of cooperative multi-vessel systems, Chen, Hopman,
Transportation Research Part C: Emerging Technologies, vol. 92, pp. 101-118, July 2018.
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Object manipulation: Multi-Tug Ship Towing

Cooperative multi-agent control for autonomous ship towing under environmental disturbances, Du, 
Reppa, IEEE/CAA Journal of Automatica Sinica, 2021.
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Human and(/or?) 
machine intelligence 

in the port area?
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Make better use
of the capacity of

inland fleet and infrastructure, 
and increase IWT 

reliability and competitiveness

CONDITIONAL LEVEL
• Environmental
• Rules, regulations
• Safety, secure communications
• Human skills

TECHNOLOGY LEVEL
• ICT integration

LOGISTICS SYSTEM LEVEL
• Stakeholders
• Contracts
• Procedures

Smart Logistics: Putting things in perspective

Funded by the Horizon H2020 Programme of the European Union under grant agreement No 858508
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(Artist impressions)

From Climate-Resilient Ship Concepts …

Including new 
GNSS-empowered 
smart navigation

systems

Funded by the Horizon H2020 Programme of the European Union under grant agreement No 858508
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Solution
… to NOVIMOVE 
Terminal Concepts, 
…

Funded by the Horizon H2020 Programme of the European Union under grant agreement No 858508
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Floating Mobile Terminal Concept

… new Ship-Terminal 
Interaction Concepts, …

Funded by the Horizon H2020 Programme of the European Union under grant agreement No 858508
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Heat maps of container barges in PoR

… and analysis of current situation …

Funded by the Horizon H2020 Programme of the European Union under grant agreement No 858508
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… versus innovation impact 
analysis for future situation …

Funded by the Horizon H2020 Programme of the European Union under grant agreement No 858508
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… with focus on the Rhine-Alpine Corridor …

… to move from science 
towards application. 

• Assess the impact of the innovations on 
the corridor transport network

• Very complex system
• High number of ports/terminals
• 5 countries
• 3 different transport modes
• Many operators with various objectives
• Numerous shippers exhibiting different 

behavior
• Relations between these actors
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Become a member of the 
“Joint IWT Smart Logistics / Smart Shipping Project Initiative”            

BOOSTLOG
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