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Microsoft, Nvidia, Epic Games (creator of Fortnite) and Niantic (creator of Pokémon GO), this second vision
features the digital twins

In the book "Metaverse Token* : Digital twins will soon become the basic technology in the Metaverse
technology system
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Thierry Coupaye, Head of Research on
loT at Orange Innovation
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Made in 2016
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Metaverse Timeline
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Google Trends  Explore

@® metaverse 5 e
Search term ompare
Worldwide 2004 - present ¥ All categories v Web Search «
Interest over time (- 1 Seoul — ¥ O <L
2 Singapore 4
3 Toronto =3
4 New York =
5 Los Angeles =
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Metaverse VS Digital Twins
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Metaverse ?!
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Digital Native ?!
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The Seven Layers of the Metaverse

Experience

Discovery

Creator Economy

Spatial
Cor?\guting

Decentralization

Human
Interface

Infrastructure

Games, Social, Esports,
Theater, Shopping

» Metaverse > Digital Twins
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Ad Networks, Social Curation,
Ratings, Stores, Agents

Design Tools, Asset Markets,
Workflow, Commerce

3D Engines, VR/ AR/ XR, Multitasking
Ul, Geospatial Mapping

Edge Computi?, Al Agents, e s (Sod NFT >)9>

Microservices, kchain 2930 ‘5|),., 4,59[_9_,, 'J,ls

Mobile, Smartglasses, Wearables, J A ‘SLD — . GM,S

Haptic, Gestures, Voice, Neural sbad 9 J1L,SG b e
Defi

56, WiFi 6, 6G, Cloud, 7nm to
L4nm, MEMS, GPUs, Materials

Building the Metaverse
e Jon Radoff
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Digital humanism =
Human augrner)tfe\tlon Di:git\
Post-mobile living being
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Digital Twin >UIte of APPS
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Digital Value = eocoicn,
Platforms :It vartical apps
Augmented S @ Machine
Cognition Systems o learning

Crynamic Multi-
network Cperator
Metwork 05 SErvices -- optimization fedemation

% T;T Iil [ E - El Common data layer

ACCESS BENOSTC Modular, decomposed
converged core netwark functions

Universal
Adaptive Core

celf-optimized
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)
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& Machines Access Edge Cloud

. Smart Network Fabric
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Solution architecture digital twin

Maintain products

Manufacturing
Execution
(Cobotics)

Build
products

Industrial collaborative augmented platform

Plant Predictive
maintenance & CRM & service
o additive services strate
& strategy : 9y
L Digital twins |
Supply Chain (Dynamic asset Logistical
Mngt (SCM) & process operations
(MES alerts) simulation (loT alerts)
J | models in 3D) i
Intelligent Data, content
product design ': ;::":;:ﬁ:‘;;t:) & configurator
& insights g Management

(& profitability)

Products
(system of
systems)

Connected services (goods, vehicles, blockchain)

API

Design products

Operate
products




09,& IOT ANALYTICS

The evolution of IT-OT convergence

Insights that empower you to understand loT markets

5-layer architecture

Information

technology (IT) ERP
MES
SCADA

Remote I/O
Industrial Logical Co pLC
. Rohast
Automation (OT) Direct digit o

ERP = Enterprise Resource Planning MES = Manufacturing Execution System SCADA = Supervisory Control and Data Acquisition PLC = Programmable Logic Controller 1/0 = Input/Output signals

1970s 1980/90s 2000s 2010s

2020+

seamless integration

Hardware

Industrial
Internet of Things
Building Blocks

Different modules with

Source: loT Analytics
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1) Hardware; Software; Human Resources; Ideas; Concepts
(2) Sensing; Actuation; Virtualization; Modeling; Execution

(3} Communication; Interfacing (8) Specification of Rules & Models

(4} Provisioning; Deployment; Asset Mgmt.; Monitoring; Diagnostics; Prognostics

(5) Data Collection

Industry

Academia

Functional Domains

Business

Functional

Integration

6) Sermantics; Syntaxes; Persstence; Storage; Quality Processing; Analytics; Distribution
(7) Engines; Activity Flows; Workflows; AP & UI; Service Modeling

@ Service Orchestration; ERP; CRM; Life Cycle Mgmt; Billing; HRM; Planning; Scheduling

»
e -

@ j : @ |RAMI 4.0
IVRA

E @IBM Industry 4.0
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€> IIRA

T Bem

{Oprasra

2015 2016 2017 2018

Purpose: Standardization O Facilitation
Context: (O Single organization @ Multiple organizations

2019



Business
Functional
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Communication
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Develop-
ment

Maintenance
Usage

“ Life Cycle

Value Stream
IEC 62890

Production

______

Maintenance

Usage

Hierarchy Levels
IEC 62264/
IEC 61512

“Connected World
“Enterprise
“Work Centers
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““Control Device
“Field Device
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Suitable software architecture so as to control & monitor all
of maneuvers of each crane and relevant consideration safety

Creation of upstream algorithms to Identify the types of
maneuvers of each type of crane , Mission Management, ...

Embedded Software

Anti-Sway
Anti-Crab
Shaft Synchro Function
Anti-Collision

3D Target Positioning
3D Load Recognition
Hook Centering




PCS Domain

Physical world

Sensors

Embedded

Physical entity

system

DTS Domain

N\

Virtual world

i  Digital models . Process model
§o= ¥ @ 7\ - Production
R (@) ] process
N7 %H ¢ '~ « Machining
e & / = y parameters
Wl : » Machining
& : % tolerance
Geometry model Structure model Material model Rule model [ ]
| | | | Evolutionary model
v o
Data processing e
and fusion Data < -~

Verification
Adjustment
Sustainability

Decision-making




Application of Digital Twin Technology in Smart Electric Vehicles

FEEDBACK v g One such novel architecture is Digital Twin Technology,
nsors Artificial . . . . . 9
mﬁm % \ tnteligence / which is a virtual mapping technology, extending from it,
s PHYSICAL SPACE VIRTUAL SPACE Hode capable of investigating the lifecycle of multisystem Design
"Smart Machine" i bodies in a digital environment :
\ " CLOUD-8ASED - - o (1% I Maintenance
—> o N
Monitoring T - Analytics . . . .
INTERCOMECTION S R 4 « Environmental & reducing carbon dioxide Monitoring
e Safety & health monitoring
Machine 9 o i
Modelling * Navigation control Operation
i * Advanced Driver Assistance Systems

AL ‘ e Battery management system & Intelligent charging
Power converter

Manufacturing
e BMS

* Home appliance

* Smart cities

* Energy(Oil & Gas)
* Smart Lighting
Aviation




Framework of digital twin-driven product design (DTPD)

Reflection from the digital world to the physical world
€

Actuator Simulation

<€
(4) Control behaviours

(3) Simulate behaviours

virtual product

ep azjjensia pue ‘aesdaju) ‘asAjeuy (

(5) Communicate

(6) Measure data (1) Create virtual produc!

we*

Sensors Software 3D Model

Security

Artificial
Intelligence

Data 1
Visualization

&

A

Data
Integration

Data
Analytics

>
Reflection from the physical world to the dig

ital world

Virtual
Verification
Test

Market
competition

Prodect
Sales
Material

Data

Customer’s
= Envireament

Requirements Data

Historical
Defect

Mechanics data
the Construction
Structure

Economic data

Fault diagnosis

-Dnagnose
models
Guiding

MRO records

Historical fault data

Prediction

s
models

Monitoring

Im pro\ ement Plan oplimizing

1" ut Equi pment
models models

Zone (uUldmg Control

7 Virtual world

/ Customer data Prnccss data Operation data

Behavior data

/ Demand data Planning data

Manufacturing Product use MRO

| Design

Design specification Status data Energy data MRO scheme

Digital Twin

| Function parameters, Capacity data Status data Spme p"lns d ata

Recording

\ Sensing Sensing
\ / Product Physical % Finished MRO
\ Basl /’ prototype equipment Product implement
\ :
Physical world Verification Optimal production Value-added services  Proactive maintenance

S

Next
cycle



Enterprise
s Digital Twins
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Adjustment + Verification + Sustainability
of Policies via Metaverse Platforms ...
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Metaverse
Platforms
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7 Algorithmic Metaverse Governance Timeline
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Army force

Today that mission requi
capabilities to enable natio '
strategies, primarily be e the modern
battlespace has adversaries waging inform ti_on -

. » technology wars. Therefore, the Army's — g —

Army’s chief information officer

—
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“Going digital is a mindset, it’s culture change,”
r said. “It’s about how we can fundamentally
ange how we operate a
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https://www.arrﬁy.mil/a rticle/251287/army_digital_tra nsformation_strategy_to_create_a_?nore_Iethar_ready_force



This kind of digital transformation requires a holistic doctrine, organization, training, materiel, leadership, personnel and
facilities approach that enables new digital technologies such as cloud, data and Al to fundamentally transform processes
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Designing the Army as a critical waypoint to Sgw (o0 P
meeting AFC goals of a MDO-ready force by
2035. Waypoint 2028-2029 is the U.S. Army’s
coherent and holistic approach to fight and
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ABOUT DOD CIO - IN THE NEWS

https://dodcio.defense.gov
CHIEF INFORMATION OFFICER

U.S. DEPARTMENT OF DEFENSE

LIBRARY

CONTACT US

Search Chief Information Q

DIGITAL

MODERNIZATION

Mission
Protect. Connect. Perform.

Vision
To Deliver an Information Dominant Domain to
Defeat our Nation's Adversaries

CYBERSECURITY
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For DoD Remote Workers

The Latest

Today Deputy Secretary Hicks swore in John Sherman as the
DoD Chief Information Officer. “I'm honored fo have been. ..
htips:/ft.co/AlvAZeZIEO

Dr Kelly Fletcher, PTDO CIO. discussed the implementation
of the Electromagnetic Spectrum Superionty Strategy att...
https:/t.co/AayrDpunMr

DoD Kicks Off 5G Dynamic Spectrum Sharing

Leadership

John Sherman
DoD CIO

Partners

Air Force SAF/CIO A6

Army CIO

ClO.gov

Defense Cyber Crime Center
Department of the Navy CIO
DISA

ITDashboard.aov

Dr. Kelly Fletcher
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Digital Twin Domains Digital Twin Domains

Actuators Actuators
Assets Assets
\WETe T ES Machines
Systems Systems
Battleship Battleship
Ports Ports
Organization Organization

Metaverse : Metaverse
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http://www.facebook.com/
http://www.twitter.com/
http://www.dribbble.com/

