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01. About presentation

Digital Twin Standardization Activities in ISO/IEC JTC 1/SC 41

In the ever-evolving realm of digital transformation, the concept of the
'Digital Twin' stands at the forefront. This presentation delves deep into
the ongoing standardization activities related to Digital Twins within
ISO/IEC JTC 1/SC 41. It will explore the intrinsic details of defining key
concepts and terminologies, laying down a robust reference architecture,
elucidating real-world use cases, and understanding the maturity models
of Digital Twin implementation. Additionally, we'll shed light on several
Preliminary Work Items (PWIs) that play a pivotal role in shaping the
future standards of this digital paradigm.
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02. About ISO/IEC JTC 1 SC 41

History
« 2009: Creation of JTC 1/WG 7: Sensor networks
« 2014: Creation of JTC 1/WG 10: loT
« 2016: Creation of SC41: loT and related technologies
« Merging of WG 7 and WG 10
« 2020: Adding Digital Twins in the scope
Scope
Standardization in the area of Internet of Things and Digital Twin, including their related technologies.
« Serve as the focus and proponent for JTC 1's standardization programme on the Internet of Thi
ngs and Digital Twin, including their related technologies.

« Provide guidance to JTC 1, IEC, ISO and other entities developing Internet of Things and Digital
Twin related applications.



Digital Twin Standardization Activities in ISO/IEC JTC 1/SC 41 ZS2H I CT I HBA 2023

lobal ICT Standards Conference 2023

]

03. ISOJ/IEC JTC 1/SC 41 Structure
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05. Relevant SDOs and Consortia

ISO and IEC Committees Other SDOs and Consortia
Application Areas ———

IEEE

IEC SyC ISO/TC184 JWG 21 P2806

IEC/TC 57 Smart Cities

IEC/TCs  'EC SYC

ISO/TC215 SM

Energy s
WG11 Manufacturing

ISO/
1SO/ Tc23/Sc19\ MYUT
TC 59/SC13
Building Farming
Support Technologies
SC6 sc7 SC24 sc27 SC29 SC31
ISO/TC 211 Others

SC32 SC35

IEC/TC100

|EEE 1516 IT Technology |EEE
P2048
SISO 1ISO/ Khronos
IEC SC3D TC184/SC4 Group
Simulation AR/VR

Product prope
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06. Definition of Digital Twin

digital twin

digital representation(3.1.7) of a target entity(3.1.2) with data connections th
at enable convergence between the physical and digital states at an approp
riate rate of synchronization

Note 1 to entry: Digital twin has some or all of the capabilities of connecti
on, integration, analysis, simulation, visualization, optimization, collaboration,
etc.

Note 2 to entry: Digital twin can provide an integrated view throughout th

e life cycle of the target entity.
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07. Digital Twin System Context Diagram
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08. Digital Twin Lifecycle Process
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Stakeholders

Digital twin system stakeholders

Developers Resource providers
Integrators Users

Operators
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Ecosystem partners

Infrastructure provider

Service provider

Standards development organization

Government and community

IEC

11



Digital Twin Standardization Activities in ISO/IEC JTC 1/SC 41 =28 |CT I=HHEIA 2023
Global ICT Standards Conference 2023

09. Functional View of Digital Twin

Data

A4

Model

Digital world |

Inputs data: : G Outputs:

— Optimization, prediction,
simulation, monitoring,
analytics, AR/VR, ...

— Simulation I\ : s L
— Real world l/’ Processing applications —

Digital twin applications

IEC
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10. ISO/IEC TR 30172 Digital twin - Use cases

Table 2 -~ List of use cases by status of lifecycle

» 4
g Status of lifecycle Numbers of use cases
© 3 Inception phase 4
=
s 2 Design and development phase 6
@
R Installation phase 4
E R
Z0 - Deployment phase 1
& O 3 &
oc,\\° 0{0?’ (é\é@ éq‘\ °6Q° Operation and monitoring phase 4
§$ N >
\0005’ Q° v Re-evaluate phase 3
8
.\6\° Retirement phase 2
Q,o\
Application domain
IEC
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11. Statistics on adopted key technologies from use cases
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12. ISO/IEC 30188 Digital Twin Reference Architecture
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13. ISO/IEC 30188 Digital Twin Reference Architecture

Best practices
Bedl=c T idEe < and guidelines for
SZ000 follows RA standards
governs
V includes FElE .
e.g. smart manufacturi
conforms to o _ ng (RAMI — ISO 2324
Digital twin RA 7)
Digital twin RA

Users of Digital twin RA _
* |applies to

guides
Digital twin implementation Digital twin
architecture system
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14. ISO/IEC 30186 Digital Twin Maturity Model

Digital Twin

Maturit

Model

AL A> Convergence aspect Capability aspect D P O 20 Time aspect

spects ct

Level 1 > Disconnected Descriptive / Mirroring Task-specific Un-Linked
Level 2 > Synchronized Dlagnostlcg/ e Connected Linked
Level 3 > Federated Predlctlve_z / MoFIellng a System views Dilated

nd Simulation
Level 4 > Collaborative Optlmlzec:'é AL e Chain Augmented vi Federated
Level 5 > Unified Autonomous Er_1terpr|se / ?upp!y - Integrated
ain Supervising views
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15. PWI Digital twin correspondence measure of DTw twinning

« Correspondance measure of DTw twinning

Meeds fo DTw twinning measures

= Charasteristics of digital twin syslem against
Metaverse, AR, CPS

*  [Tw twinning cycle: mutual aeemantation

v How to differentiale human twing

Analysis of related international standars

«  Clhaality information framework {130 23952)

reduct data quality {ISO/PAS 26183)

*  Equivalence validation (150 105305-62)

*  Hybrd B-rep modeling

= Measuring the fidelity of digital twin

Similarty measures

*  How to measura similarity

= Siatic =imilarty measure

=  Temporal similarty measure

4 Similanty measure for 20 CAD models

Correspondence measure

= What iz twinning correspandence?

*  Hybrid of spatial measure and tarmpotal measuras

= Relation with other DTw prejects including malurity
vl

* Elements of the comazpondance measlre

® Correpondence: the agreement of things with each othe
r

® Twinning: pairing or union of two similar or identical obj
ects

geomet!z

4 togologz
3D) resolution

shape

shape similarity

(space) LoD (level of detail)
scene graph
[ ) material
Correspondence
measure | synchronization | latenc
\ (time) sampling rate
behavior

(context dependent)

Figure 15 Elements of correspondence measure
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16. PWI Guidance on integration of loT and Digital twins in Data Spaces

Produce
model

Virtual-real interaction data

Virtual sensors

« Mapping DIKW pyramid to digital twins
 Integrating virtual sensors
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17. PWI Policy and Behavioral Interoperability

« Target entity Target entity entity
Implements Implemented Interaction models
Interaction and Implemented public behaviour model

| haviour
public behaviou Implemented internal models
models

~ Digital entity Digital entity (verification and validation)

Vel’.IerS and . Interaction models
validates behavior :
: Behaviour models
of target entity
E.g. compliance of

data usage
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