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Å How Industry 4.0 works for airports
Å The trend of digital twins
Å How AI, IoT and serious gaming work hand in hand

Digital twins are virtual 
worlds that give you the 
illusion of real life and solve 
the big challenge of coping 
with the exponentially 
growing complexity that is 
inherent in any real project.

Digital twins are enablers 
that merge Virtual Reality 
with Industries 4.0 and add 
a layer for visual design.

Digital twins allow architects 
to demonstrate the result of 
a design before money is 
spent on real resources. 

Get a grip on their potential
and hear how they work .



One in the real world
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Two Twin Statues
One designedin the virtual space



Digital Twins expandthe benefitsof

Industries 4.0 with a visualexperience.

Ą Visual Industries 4.0

Digital Twins are

replicas of real world

objects in a virtual 

environment
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With Digital Twins we can 

build virtual prototypes for 

experiments without 

destroying real resources.
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Flight Simulator: an earlyDigital Twin

Source: https://www.youtube.com/watch?v=7TaR1WhloYY(Commercial)

Flight Simulator, Sim-City, Farming, Train, Cruise 

Ship Simulator, etc. are ideal companions for training

Digital Twins have been a companion 

during the evolution of modern computer 

sciences. A well known representative is 

and was the Microsoft flight simulator.

Nowadays the markets are full with 

simulation games for everything: farming 

simulator, train simulator, formula 1 

simulator, simulation simulators, etc. 

SIMCITY and the ANNO games are also 

early digital twins. Industries adopt those 

simulation for complex and dangerous 

activities without risking real resources.

https://www.youtube.com/watch?v=7TaR1WhloYY


Digital Twins

Logosworld 50 Experts ¸Digital Transformation Architects

Industries 4.0 ̧ Project Rescue ̧ SAP ̧ Digital Education

50Experts

A Digital Twin scan with exact measurements from 

Notre Dame de Paris is a wonderful model how 

Twins can be used in architecture, e.g. for:

ÁReconstruction

ÁRemodelling

ÁReplication

ÁFittingtemplatesto realworld

Late Professor Andrew Tallon(À2018) 

created a point cloud with detail 

measurements of the geography of 

Notre Dame de Paris. This data helps 

in reconstruction of the cathedral after 

the devastating fire in 2019.

Digital Twins in 

Architecture
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Industries 4.0 is a colloquial expression for using 

Artificial Intelligence machine algorithms to process 

Big Data that is collected by IoT
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Industries 

4.0

IoT

Big 

Data

AI

Industries 4.0 is a design concept 

developed in 2010 with sponsorship of 

German government. It shows a 

strategic way to create automation 

based on IoT, Big Data Oceans, and ÁI 

based machine learning techniques.

Digital Twins make the Industries 
4.0 processes visible for humans
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Health Care ȓAgriculture ȓMobility ȓ
Logistics ȓSmart Cities ȓArchitecture  
ȓManufacturing ȓSmart Energy ȓ
Sustainability ȓWild Life ȓMedia ȓ
Publishing ȓSmart Science ȓEducation

Pervasive Machine Network (șIoTȚ)
ÁEvery sensor and actor should be accessible from 

anywhere in the internet in real-time when needed

Transparency of Information
ÁA complete computerized model of all industrial work 

processes where decisions are reproducible

Computer Assisted Decision Making & Learning
ÁRecurring decisions are made by algorithms whenever 

possible and help learning patterns and persist them

Decentralized and Autonomous Decision Making
ÁDecisions are made at the point and means of highest 

competence
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Industry 4.0 Paradigm

Machine-assisted, autonomous, pervasivecomputing
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Benefits of Digital Twin

The Electronic Eye
ÁOptimize workflows by combining AI and human cognition 
ÁLet machine learning AI analyse the data in parallel to țseeingș

Visual design in R&D
ÁBuilds easier consensus through common imagination
ÁSimulate mal-function and verify Standard Operation Procedures

Nonȓdestructive virtual reality testing, practice and training
ÁTrain and practice operations and procedures
ÁSimulate extreme situation like crashes and effects of interventions

Communicating System
ÁReal world objects can communicate in real time via the internet
Á Internet data lakes allow comparison with similar results

Simulations and Data Generators
ÁSimulate interaction processes
ÁSimulations can generate practice data without real sensors
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The Electronic Eye

Visual design in R&D

Nonȓdestructive virtual reality 

testing, practice and training

Communicating System

Pseudo Data Generators
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Digital twins are more than simulations

ÁVisualize real world with șmany eyes and sensesȚ

ÁMeasure other mediasȗ signals

ÁCorrelate multi-dimensional data in real-time

ÁPattern recognition (șMachine learningȚ)

ÁReal-time comparison with internet data lakes
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Digital Twins are far more than simple 

simulation. They make a replica in a 

gamified world and lets you play 
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Digital Twins can simulate 

communication between twin 

components. Imagine it like a two chess 

computer that play with each other. By 

doing so they can generate new generic 

data from simulated experiences.

Digital Twins cangenerate
datathat allowsa new
dimensionof dataanlytics

ÁTwin components can talk with each other

ÁThe communication can generate new insights

ȞChess computers that play against each other generate new 

constellations and they improve by memorizing them

ȞBy doing so nowadays chess computers are widely invincible
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ÅThe pointcloudisa wire-frame 

imageof the real object

ÅReplicas of realworld arecommon

practicein simulation game industry

ÅWe usedronesandroversto reach

places that are not humanb-

accessible

ÅThe challenge is to keep the data 

up-to-date, ideally in real-time

ÅTo make best use of the twin we 

need to integrate it into an 

Industries 4.0 analytics framework
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Point Cloud Sensors

Drones

Rovers

Artificial

Intelligence

How to builda Digital Twin fast

ÁCreate a point cloud of the real world
Ȟget dimensions and multitude of sensor data

ÁPlace sensor (cams, mikes, barometer 

etc.) where you expect fast change
ȞAllowing a dynamic adoption of the twin

ÁReal-time sensors and robots
ȞRemote controlled cams, drones, rovers do 

real-time update of the twin

ÁAdd Industries 4.0AI analysis
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SCADA and the digital twin:
Whatȗs the difference?

SCADA (the Supervisory Control and Data 
Acquisition) is a system of software and 
hardware elements that allows operators to 
control and maintain efficiency through images 
of the current status of a system. By contrast, 
the digital twin can depict the past, present 
and future of the system. Itȗs a faster and 
more efficient way to gather information than 
observing the physical system.

Digital twins in airports: How a 3D 
visualisation can improve baggage handling 
operations (beumergroup.com)

https://www.artgp.fr/

Á (709) Charpente de Notre-Dame - Art Graphique & Patrimoine - Voyage dans le nuage de points ȓYouTube

Á (709) Penseur de Rodin - Modèle 3D ȓYouTube

(709) VouseȗsDigital Twin of Changi Airport | Build: Architecture 2021 ȓYouTube

Á Digital Twin: A Real-Time Interactive Airport Visualization Tool - ACI Insights

(709) (Dassault) ADOPTING VIRTUAL TWIN TECHNOLOGY TO OPTIMIZE AIRPORT OPERATIONS ȓYouTube

(709) Digital Twins of airport,Metaverse madeby UE5 ȓYouTube

Scan the World - The Thinker (Auguste Rodin) - The Thinker ȓWikipedia

(710) Airport digital twin ȓYouTube

Á Tunnelware

Digital Twin: A Real-Time Interactive Airport Visualization Tool - ACI Insights

Á

https://www.youtube.com/watch?v=7TaR1WhloYY
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Examplesof Digital Twin Projects

Digital twins in airports: How a 3D visualisation can improve 

baggage handling operations (beumergroup.com)

https://knowledge.beumergroup.com/airports/digital-twin-in-baggage-handling-system
https://www.artgp.fr/
https://www.youtube.com/watch?v=3PBYiDFdO0A&list=PLwhxo1NYrhEkdDMKxwPbw_3znKgS9kaSM
https://www.youtube.com/watch?v=WTtqlphY--E
https://www.youtube.com/watch?v=9Ap4pWXAigc
https://blog.aci.aero/digital-twin-a-real-time-interactive-airport-visualization-tool/#:~:text=The%20opportunity%20for%20digitization%20in,ongoing%20monitoring%2C%20and%20system%20testing.
https://www.youtube.com/watch?v=GFA3oWsKFjI
https://www.youtube.com/watch?v=sKnsd-ss0gc
https://en.wikipedia.org/wiki/The_Thinker/media/File:Scan_the_World_-_The_Thinker_(Auguste_Rodin).stl
https://www.youtube.com/watch?v=N3XV4iiii04
https://www.tunnelware.io/
https://blog.aci.aero/digital-twin-a-real-time-interactive-airport-visualization-tool/#:~:text=The%20opportunity%20for%20digitization%20in,ongoing%20monitoring%2C%20and%20system%20testing.
https://www.youtube.com/watch?v=7TaR1WhloYY
https://knowledge.beumergroup.com/airports/digital-twin-in-baggage-handling-system
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Components for a Digital Twin
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Component twins/Parts twins
ÅComponent twins are the basic unit of 

digital twin, the smallest example of a 
functioning component. Parts twins are 
roughly the same thing, but pertain to 
components of slightly less importance.

Asset twins
ÅWhen two or more components work 

together, they form what is known as an 
asset. Asset twins let you study the 
interaction of those components, creating 
a wealth of performance data that can be 
processed and then turned into actionable 
insights.

Source of this definition: IBM.COM

12 May 2022Axel Angeli - On Digital Transformation - © Logosworld 2016-2021  50 Experts Alliance 17

System or Unit twins
ÅThe next level of magnification involves system or 

unit twins, which enable you to see how different 
assets come together to form an entire functioning 
system. System twins provide visibility regarding the 
interaction of assets, and may suggest performance 
enhancements.

Process twins
ÅProcess twins, the macro level of magnification, 

reveal how systems work together to create an 
entire production facility. Are those systems all 
synchronized to operate at peak efficiency, or will 
delays in one system affect others? Process twins 
can help determine the precise timing schemes that 
ultimately influence overall effectiveness.

Types of digital twins

There are various types of 
digital twins depending on the 
level of product magnification. 
The biggest difference between 
these twins is the area of 
application. It is common to 
have different types of digital 
twins co-exist within a system 
or process. Letȗs go through 
the types of digital twins to 
learn the differences and how 
they are applied.

Types of digital twins
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Twins for physical component
ÅComponent twins are the basic unit of 

digital twin, the smallest example of a 
functioning component. Parts twins are 
roughly the same thing, but pertain to 
components of slightly less importance.

Twins for aggregates and units
ÅWhen two or more components work 

together, they are an aggregate. Analysing 
the interaction of those components can 
create a wealth of virtual data and turned 
into insights and actions.

Source of this definition: IBM.COM
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Twins for System
ÅSystems are complex aggregates with 

many loosely couples and interacting 
components. System twins allow analysis 
of complexbehaviourbysimulationand 
controlled manipulation to suggest 
performance enhancements.

Twins for Processes
ÅProcess twins demonstrate by simulations 

how systems work together. You can 
measure side-effects and performance 
behaviour inhighlycomplexinteraction
between non trusting units to determine 
overall effectiveness and stability.

Types of digital twins

There are various types of 
digital twins depending on the 
level of product magnification. 
The biggest difference between 
these twins is the area of 
application. It is common to 
have different types of digital 
twins co-exist within a system 
or process. Letȗs go through 
the types of digital twins to 
learn the differences and how 
they are applied.

Types of digital twins



Use Cases for Digital 

Twins

1912 May 2022Axel Angeli - On Digital Transformation - © Logosworld 2016-2021  50 Experts Alliance



Digital Twins

Logosworld 50 Experts ¸Digital Transformation Architects

Industries 4.0 ̧ Project Rescue ̧ SAP ̧ Digital Education

50Experts

In Training

ÁYoucanpracticeoverand overagain

ÁYoucansave resources, like fueland money

ÁYouwonȖtneedtheoriginal equipment

ÁYoucanpracticeextreme situationand fails
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Where Twins arebetter thanreality
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ÁInitial applications in airports

The real-time interactive 3D experience enabled by DT provides 
an airport with the opportunity to reconfigure and reassess the 
entire operation with ready access to:
ÁHolistic airport view
ÁStakeholder visualization
ÁAs-built documents
ÁInfrastructure planning
ÁAsset management
ÁVisualizing ground operations
ÁTracking system performance
ÁSimulating emergency scenarios
ÁPre-test operational plans
ÁSimulator-based staff training
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Connected Wearables



Agriculture 4.0
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Data Lakes

Applyingthe conceptof Industries 4.0 

into farmingand environment

Other names:

ÁSmart Farming

ÁPrecision Farming

IoT

AI

Digital Twin 

Ecosystem IoT

This Photoby Unknown Author 

is licensed under CC BY-NC

Artificial Intelligence for high-performance yields 

and sustainability in nature with zero waste

https://freepngimg.com/png/23135-wall-e-free-download
https://creativecommons.org/licenses/by-nc/3.0/
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Agriculture 4.0
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Sports
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Aircraft Design
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Promisesof Digital 

Twins
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Digital Twins dependon
ÅBig Data 

Ȟcollectedby the

ÅInternet of Things 

Ȟmadeavailablein 

ÅReal-time everywhere

Ȟfor processingby

ÅArtificial Intelligence

ȞVisuallypreparedby

ÅAugmentedand Virtual Reality

Ȟpresentedin a 

ÅGam,ifiedEnvironment

Digital Twins are the visualizationof the design 
conceptsof Industries 4.0
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Digital 

Twins

IoT

Big 

Data

AI
AR & 

VR

Game

Industries 4.0

Áisa design DesignConcept 

that

ÁliaisesAI with Big Data & 

IoT

ÁBasis for Agriculture 4.0

The ingredientsof Digital Twins




