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Our 2nd USP : Where do we live?
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USP2: Testbed for maritime research
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Inland shipping

- 55

* Lower water levels

e Restricted draft
* More navigational limitations

o Less predictable conditions

« Ageing workforce

« Difficult to attract new talent

» Shortage in the labor market
| » Operational risks and

capacity constraints

__

» [nvestment in electric vessels

+ Charging infrastructure along
the waterways

+ New technologies and skills

» Transition to zero-emission

1. CLIMATE CHANGE 2. LACK OF 3. ELECTRIFICATION 4. MODAL SHIFT
More drought in rivers QUALIFIED CAPTAINS FROM ROAD TO WATER

« More freight on the water
¢ Less congestion and emissions on road

» More efficient and sustainable
transport system

L

operations

J

CAPTAIN OFF BOARD

. Caan

—
=

on board.

Remote operation centers
replace the need for a captain

FLEXIBILITY IN VESSEL TYPES
e
Enables the use of smaller and

different vessel formats, tailored
to varying water levels and cargo.

o0

AUTONOMOUS SHIPPING IS ESSENTIAL TO ADDRESS THESE CHALLENGES

By removing the need for a captain on board, autonomous shipping unlocks the full potential
of tomorrow’s inland waterway transport.

24/7 OPERATIONS

24/7

Continuous operation, day and
night, in all conditions,
increases efficiency.

GREATER RESILIENCE AND EFFICIENCY

|“'---l'_“'l

More resilient supply chains,
better asset utilization, and lower
operational costs.

A FUTURE-PROOF AND SUSTAINABLE INLAND WATERWAY SYSTEM

Autonomous shipping strengthens the inland waterway sector by making it more resilient,
sustainable, and competitive - today and in the future.
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Inland shippin
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AUTONOMOUS SHIPPING IS ESSENTIAL TO ADDRESS THESE CHALLENGES

By removing the need for a captain on board, autonomous shipping unlocks the full potential
of tomorrow’s inland waterway transport.

24/7 OPERATIONS

24/7

Continuous operation, day and
night, in all conditions,
increases efficiency.

GREATER RESILIENCE AND EFFICIENCY

better asset utilization, and lower
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More resilient supply chains,

operational costs.

A FUTURE-PROOF AND SUSTAINABLE INLAND WATERWAY SYSTEM

Autonomous shipping strengthens the inland waterway sector by making it more resilient,
sustainable, and competitive - today and in the future.
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AUTONOMOUS SHIPPING IS ESSENTIAL TO ADDRESS THESE CHALLENGES

By removing the need for a captain on board, autonomous shipping unlocks the full potential
of tomorrow’s inland waterway transport.

24/7 OPERATIONS

24/7

Continuous operation, day and
night, in all conditions,
increases efficiency.
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operational costs.

A FUTURE-PROOF AND SUSTAINABLE INLAND WATERWAY SYSTEM

Autonomous shipping strengthens the inland waterway sector by making it more resilient,
sustainable, and competitive - today and in the future.
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Train an Al agent

= We need to know ship

= We need to know the
environment

= We need data
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What is a Digital twin?

System
x=f(x,u)

Disturbances Sensors (y)
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What is it to me? MODELS
/ Controller \
u=g(x)
System

x=f(x,u) Environment

Disturbances Sensors (y) @ @
Actuators (u) . J
4 A




What are the different models about? -~

Universiteit
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Data driven control MODELS
/ Controller \
u=g(x)
System

x=f(x,u) Environment

Disturbances Sensors (y) @ @
Actuators (u) . J
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How to build a control model for a ship




Data Driven Control

State + Action => Value

Training

~

Action reward
[o]¢=0s [Tmd o]y}

RL Model
‘ Action
MDP

&

Validation

Scale Model
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The clue of control is in the reward prediction
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The issue is Data and Complexity
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State + Action => Value

= 2
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Data issue
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Real -Time

State + Action => Value

Geospatial Data

Simulation




Data issue

State + Action => Value

Real -Time Geospatial Data Simulation

Expensive scarce Accuracy

We need to combine
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Complexity issue

= Split the problem
= Simulate what you need
= Multi agent approach



Complexity issue
Split the problem

‘ Global path 9 Local re-plan (COLAV)
minutes — hours - waypoints seconds - avoids obstacles

@ Path follower - steering
10 Hz - rudder & thrust
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Complexity issue

* Simulate what you need

Surrogate models

| §
'— Grid boundary
L Waterway
] Western Scheldt
Ideal path

Start
Target

NS
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Multi Agent:
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Results Surrogate model:
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Results full sim
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%, RudolF - Live Minimap

RudoLF - Live Minimap

Grid boundary
Waterway
Wiestern Scheldt
Ideal path

Start

Target

= -
e . ¥ '-“

S 1

__.- “1 ‘I‘!l‘

2000 2500 3000 3500 4000 4500
X I Fast (m)

A€ Q= (x, y) = (3815., 705.)




Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.


What to remember

The future of inland shipping depends on Autonomous shipping
=  Autonomous shipping depends on digital twins

= Environment models of digital twins depend on geospatial data
= Asdata

= As fundaments of the digital twin models
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