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Why Cognitive Digital Twins?



The need

Circular Supply Chains

Product modularity, Personalization and circularity by design -

Product as a Platform

GRUPPO

Data Driven Supply Chains

Data driven supply chains with a value of $100 billion in
improved operations

Source: Harvard Business Review 1]

Agility and Localization

Complex, flexible, connected and inter-dependent
relationships, where knowledge flows

Source: World Economic Forum 2

New Logistics Delivery Models

On-demand and faster deliveries /
Cross-border logistics and information sharing

Source: Deloitte B3I

Acceleration of working automation

Increased investments are expected in automation once the

coronavirus crisis passes (droids, auto-vehicles, etc.)

Source: PostEurop %

New Market potentials

Elder people will account for about 51% of urban consumption
growth, which is equivalent to more than $4 trillion” — need for

Source: Adecco °}

[ products to platforms: making the leap, Harvard Business Review, 2016.
18] Deloitte University Press: Business Ecosystems come of age, 2017,
https://documents.dupress.deloitte.com/BusinessTrends2015/5}

https://www.adeccogroup.com/futuhreinsight/6-ways-covid-19-is-accelerating-the-future-of-

work/

personalized services

Source: McKinsey €

[21 Share to Gain: Unlocking Data Value in Manufacturing, WEF White Paper, Jan 2020,
https://www.weforum.org/whitepapers/share-to-gain-unlocking-data-value-in-manufacturing

14l postEurop Market Forum workshop (Ljubljana, Feb 2019 and Split, September 2019) in the context
of COG-LO H2020 project (www.cog-lo.eu)

6] https://www.mckinsey.com/industries/consumer-packaged-goods/our-insights/getting-to-know-
urban-elderly-consumers 6
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Cognitive Digital Twins Enablers Mo
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Cognition

Knowledge Graphs, Understand, Design, create, operate,
3d models, reason, predict end, recycle
Specifications and optimize
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Governance

PEDS-:-C\;Vllg;set Dashboards, Governance Edge/ Fog/ Cloud
Y VR, MR, AR

CDT with other CDTs

Communication Visualizations

Computation
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The Cognition Process

CDT/Factory/ Supply Chain Modelling
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Data Streams (operations, external data)

Learning

Understand Context

Learning

Simulate and Predict
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Learning

Decisions (Optimization)

Actuation




CDTs in supply chain
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Supply chain as a network of inter-connected CDTs Massiol

Intra-Factory view Intra- and Inter-country materials flow

Warehouse
/ Hub DT

Factory DT Factory DT AM as a
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Shop floor level

Factory as network of CDTs Agile connected manufacturing chains Collaborative networks of local producers/LSPs 0



Intra-Factory view

Factory level

Process level (production lines)
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Shop floor level l

Aligned predictive maintenance/ production scheduling at
factory level

Energy-aware machines (self identification of optimal model
of operation)

Self-configurable production lines and machines

Proactive behavior to risk management (e.g. Hazard
analysis)

GRUPPO

Magpioli
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Agile Manufacturing Chains

Factory DT

LSP1 DT

Factory DT

LSP1 DT

Factory DT
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Connected circular supply chains

Aligned predictive maintenance/ production scheduling at supply
chain level

Merging deliveries/ On the fly collaborations in response to ad-hoc
events/requests

Proactive behavior to risk management (e.g. Hazard analysis)

12



GRUPPO

Last mile delivery/ localization and support M

aggioli

e Connected circular supply chains

Warehouse
/ Hub DT

* Merging deliveries/ On the fly collaborations in response to
ad-hoc events/requests

Factory DT AM as a

medo'f,uﬂ * Localization: ad-hoc or constant collaborations with local
. manufacturers

delivery
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Industrial cases
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Hellenic Post
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EuToorla\v{\/ r:T;rse::j‘:':
_A_Floﬁna Edessa €75 | 2= NeoiP
OAdipwa EBE‘POG Asprovglta N:: niﬁ?g?
N{wusa { 2 | Ac'npoaﬁahu
P Kastoria.  E6S | o = Thessaloniki S!a\‘;ro_s
Kaoxg oPtolemaida Kalamaria Erupoc
B kb | . t MroAepaida KaAhapapia
. i — 0 li
ackpone I0gISTICS. o ngzgc;] # ‘K;i%in -y \ Ou:':\?;our?;\n
. . / é’é"? \ NiKATR
e Shuttle van picking up ad-hoc R < Grevege Oynpos oros @ T@eNE < Neos
. © a ) | eptokarya A B
requests for same day delivery 2.P3,P4 ‘3 heritoxapua A‘;&E‘c o Eae
O I ‘NeailPoroi efkochpri
idou } NedlUl 1opot ﬂ‘moxwpl
imi i Kalabak
¢ Load factor optimization e Lol
Triala Adpt ‘
i Elati Tpi oaAu
Urban Logistics , S 1 f‘" |
arditsa
* Improve response to ad-hoc events Kapbitoa = e : I
o = 5h11 min
: 502 km

& \
Karpenissi\

* Real-time optimization and routing

Improved |load factor in backbone logistics operations

/

Skopelos

o
iathos . o "
lldeoc ZKOMENOG

| €951 | Lamia
. . chpnoevr‘]m m Aapia /
* New collaborative models (retail,...) o ~
| £952 |
Agrinio
Aypivio
Yp° g N Nea Artaki
[ £951 | Apaxopa Livadia Nea Aptakn
Missolonghi ° ASlﬁocéla :
Mesolongi t]wa — ~
R Patras Aigio. B3 CLI
ndgpa Alylo \
; l [ £962 Margusi \
Kalavrita M Bt
ahkafpuxa Corinth \ ‘g‘ﬁ
Képloveoc \Athens
_—

Cog-Lo H2020 project

HH L Ll

Kavala of Ni
Ka%d)\u ar

Viston

Thasos
o Awevac
Limenaria @acou
Awexapm

2=

GRUPPO

15



GRUPPO

(Ontinental® , o
The Future in Motion Vlrtual PrOductlon Llne

Location: Timisoara, Romania

\E '0]1'

* Digital twin of the assembly line production and robot DT

* Predictive analytics on machine malfunction (predictive
maintenance)

* Increase (optimize) machine availability/ OEE

e LCA assessment

* Aligned production schedule and predictive maintenance

* Optimized production scheduling/ maintenance
considering energy consumption

FactLog/ KYKLOS 4.0 H2020 projects (www.factlog.eu / https.//kyklos40project.eu/) 16



http://www.factlog.eu/
https://kyklos40project.eu/

Optimized production scheduling in spinning machine (fabric factory)

“l7)33

PIACENZA Location: Piacenza, Italy

SHMERE

* Digital twin of a spinning machine

* Production scheduling optimization
based on energy consumption

* Focus on optimizing idle status of the
machine (currently 30% energy
wasted due to inefficient scheduling)

FactLog H2020 project (www.factlog.eu ) 17
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Reduce water by Reuse and digital smart control
Location: Netherlands and Germany

DOW Terneuzen (Netherlands) DOW Bohlen (Germany)

= Cooling Tower Blow Down
Reuse

= Cooling Tower Blow
Down Reuse

= Site Condensate Reuse = Site Condensate Reuse

= Raw Water Treatment
improvement

Reduce Water by improved Treatment &
Reduce Water by Reuse: u yimp

@ @ Reuse:
. . 0
@, é) Fresh water intake reduction by 20 % @, é) Fresh water intake reduction by 20%

AquaSpice H2020 project (www.aquaspice.eu ) 18


http://www.aquaspice.eu/

Demo
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