Smart Shipping:
Perspectives & Challenges

“anticipating the massive introduction of
sensing, actuation, computation, and communication technology”
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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)
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Multi-disciplinary approaches enabling
green and autonomous transport
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Single Autonomous Vessel

* Machine Vision & Situational awareness

* Adaptive Predictive Manoeuvring Control

* Predictive Thrust Allocation & Energy = _.{ N Xlkerd) = flx(k),u(k),d(k))
Management Vi « y(k+1) = g(x(k+1))

u(k) = c(y(k))
max J(y(k+1),u(k))
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Multi-vessel interactions
“What if ships could talk?”

15

05 L

05 |

-1.5

] ] ] ] ] ] ]
13 135 14 14.5 15 155 16 16.5

I U D e I ft Distributed Model Predictive Control Made Easy, Springer, 2015

17

*
miLerr Cu TR
. * *
North Sea Region Xk
AVATAR i
European Regional Development Fund EUROPEAN UNION
Sustainable urban freight transport with autonomous 2ero-emission vessels

o)l Fide)

And/ Or (?):
COLlision 6
REGulationS
Compliant

Collision

AVOldance Overtakin Head-on Crossing
g




RESEARCHLAB R

AUTONOMOUS SHIPPING

Multi-vessel interactions
“What if ships could talk?”
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RESEARCHLAB R Fuel-Efficient Vessel
AUTONOMOUS SHIPPING Train Formations
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Object manipulation: Multi-Tug Ship Towing

y(m)

-30 -

-35

Obstacle Y

40+
r W

New w ot P v+ COLREGS-based

ewW waypom prescribed operation I

-60

T U D e I ft Cooperative multi-agent control for autonomous ship towing under environmental disturbances, Du, 0 5 10 15 20 25 0 5 40 45

Reppa, IEEE/CAA Journal of Automatica Sinica, 2021. x(m)



E
in the port area'-’

_--.-_-‘

' F S
uaaant*ﬁ“?

- -

Horizon 2020 Program:
LC-GD-5-1-2020: Green airports
and ports as multimodal hubs for

rt “reen ortsas ntegrated fficient
sustainable and smart mobility multimodal hubs




Smart Logistics: Putting things in perspective
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Including new
GNSS-empowered
smart navigation

systems

(Artist impressions)
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... new Ship-Terminal
Interaction Concepts, ...
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... and analysis of current situation ...
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... versus innovation impact s
analysis for future situation ... ‘
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... with focus on the Rhine-Alpine Corridor ...

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

* Very complex system
* High number of ports/terminals
* 5 countries
e 3 different transport modes
* Many operators with various objectives

* Numerous shippers exhibiting different
behavior

* Relations between these actors

... to move from science
towards application.
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Become a member of the
“Joint IWT Smart Logistics / Smart Shipping Project Initiative”
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