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_ A global port
in the heart of Europe

One port

Two sites
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2nd largest
port in Europe
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Largest car handling
portin Europe

3,507,461 million cars/year

20,675

Seagoing vessels/year

Largest chemical

hub in Europe
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Number one export

port in Europe

Total throughput

287 mio tons/year

o o o Important cruise

r ' Y \ port in Benelux

547,374 passenger movements

HJ]‘ 15% of EU gas market
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14,322
Hectares
(]
4.5%
af] -
1,400
Companies
164,000 jobs
Direct and indirect
€ 20,8 billion
Added value
. . Energy transition
Belgium’s most important =
N . frontrunner
economic driver
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HUMAN SENSES

Touch

Vision

Hearing

Smell

Taste

DIGITAL SENSORS

Ul & loT

Cameras

VHF

iNoses

Sensors
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Digital nervous
system
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. INAVES
Digital nervous system

* for efficient, safe and sustainable operations
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How to define a Digital Twin?

—_ ) Ay

1, Twere is a physﬂ | object or process L
2. Thereisa V|rtual copy of the object or process
3. Thereis a data connection between the 2
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There is an academical literature

Digital Twin Model

Information
EEEEEEEENER : ': : : l
===+ Manual data Pow === Manual data Mlow ==== Mamial data Aow
Autmmatecdata fow Automatic data fow Automatic data Aow
{a) Digital Mode] [DM] [b] Digital Shadow [DE] [c] Digital Twin [DT)

Physical Space Virtual Space

Source: Grieves, M., Virtually Intelligent Product Systems: Digital and Physical Twins, in
Complex Systems Engineering: Theory and Practice, 2019, AIAA



Tijdsaspect

Verleden

NU

Streaming
data

Streaming
data

Geographic

Streaming user interface
data

Toekomst
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Digital Twin as a vision N AVES
Not a single application

Advanced Port Information & Control Assistant
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Digital Twin is the capstone project
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Digital Twin Roadmap

Digital Twin Roadmap NAVES

: Programma
a 'E """"""""""""" Vi's'ual' D iy -témét!ngén G A R 'E """""""""""""" E """"""""""""""" E ---------------------- E vr Programma
: Insp. Windmolens ©  Insp. Kuns.ken : Andere
) Wachtplaatsbeheer - : Augemepted Mobile Worker Trackinggmensport Assetmanagement
Operational : e Insp. Hoogspanningsleidingen 'V‘n le werfopvolgi : Beveiligde haven
: - ; irtuele werfopvolging :
Excellence | Scheepsndentlf icatie : . Automated werftoezi . ) : . : : Bhiiiaagne havar
Ligplaatsbeheer : Maritie structu Misual. ‘tmgsgrrf\ad ilmies Trackirilg autonome trucks/vans .
Monitor Voertuigenpark : Port operations
___________________________________________ A A OS i  ee
Bewaakte o gen spoor 5 Detectie Calamiteifen : : Technologie Domein
. onrechtmahge Sche'weging’ : : : Maching vision
Safe ' : . : :
ty Detectie lllegale ontgassmg Dronetoezrcht Detectle Re e I Search .cue drenkelmgen :
Tracking gevaarlijk goed : - :
: : Smart lighting Leveren urgent materiaal

N f...........................5..MeiingenLuc:ht.—Waterkwalltglt

Monitor Waterkwaliteit Monlionng Bunkeroperat|es

: O : M E bruik en CO2_ : ;
Duurzame : Mor.uchtkwaiiteit : 0' nergiybruik en : :
- Z : Visual. Circulaire ﬂows : o

Groei Detectie AvEfijen : (" Detectie Olieviekken Eco lightning

Visual. Water-en Fietsbus DewschieAtval cgokken

. Detectie Inbraak gebouwen

oring Opénstaan:.vaakte poorten :
Detectie .end‘ terminals  : : Monitor Pijpieidingen;

: Monitor E duct
Walslroomgebrulk‘ctle Verdachte Voertmger.so:nen onitor Energieproduc !e ! . - p—
OCR gate treinen  Insp. Pijpleidingen : 3 VI

Verkeerstellingen

Overige




N AVES
How to define your Digital Twin?

* And be prepared for the road ahead. Fluent traffic

in a safe and sustainable Port.

(More) fluent traffic in a safe(r) and (more) sustainable Port,
within the same territory.

I Situational awareness
Digital Twin of a territory
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Which is (or was) the target group?




Streaming
data

Geographic
Streaming user inte rfa ce

data

Streaming
data
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Situational awareness
Digital Twin of a territory
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Next level — driven by data intelligence
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Bruggen en stuizen
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“Evolution by inspiration and iteration”
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Open on all sides & e’

Product approach

“Not limited to a specific area”
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Sensors: a
DT devices to inspect air
and air quality. Detection of

v
d air quality issues ,
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0 Meldingen

20032023 13:36

Gas Detector bereikte 5000.0 wat meer dan
1oegelaten is

Ga naar Luchtkwaliteitssensor INOSEQ14

= 20-03-202313:07

Gas Detector bereikte 5000.0 wat meer dan
toegelaten is

Ga naar Luchtkwaliteitssensor INOSEDO9

= 200320231306

Gas Detector bereikte 5000.0 wat meer dan
1oegelaten is

Ga naar Luchtkwaliteitssensor INOSEQT7

= 20-03-202312:43

Gas Detector bereikte 5000.0 wat meer dan
toegelaten is

Ga naar Luchtkwaliteitssensor INOSED09
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»  Luchtconditie
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Benefits for Port
Operation Management

 Bringing real time insight into the port
situation (nautical, infrastructure,
environmental, meteo...)

« Gainging new insights based on
(geographical) data connection across
different layers

» Possibility to look back in time when
iInvestigating

« Augmented awareness by alerting and
forecasting




| INAVES
Traffic Management PI®NEERS

(https://pioneers-ports.eu/ )

* Ongoing use case

* Forecast of traffic simulation to 30min

» Based on historic traffic flow, lock
planning, tidal windows, current and
predicted traffic situation, vessel
destinations,..

* Goal: to provide additional insights
into predicted situation, possible
dangerous situation

- Additionally, provide insights into the
emission effect of the simulated
situation

Co-lunded by the Horizon 2020 programme
of the Ewropean Union






Open architecture on all sides. INAVES

ALERTING

CAN BE
CONNECTED TO
ALL TYPES OF DATA
SOURCES

DEEPLINKING
TO APICA FROM
OTHER

APPLICATIONS o

DEEPLINKING AVAILABLE Al

FROM OTHER
APPS TO OTHER
APICA

SELF-BUILD

OUSOURCED-

EMBEDDING BUILD

APICA IN OTHER
APPLICATIONS

STREAMING DATA

/ MASTER DATA /

GEOSPATIAL DATA
Al/ML INSIGHTS
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Data Management & Architecture is key

\

I N
N \
~
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Data Lake &
Fabric

B® Microsoft
Power BI
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Creating a new additional application is NOT
the goal, creating a digital twin is a vision

v" Define clear vision, scope, target group(s),
goal when starting, BUT... don’t be reluctant
to change or evolve!

v BuiIdinF step by step provides focus and
tangibility. By evolution, it inspires and
brings new insights

v" Open architecture lowers the integration
effort for new use cases

v'  Strong data management & integration
platform is key



