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ISO/TC 184/SC 4 — Industrial data (*eiGlo|E)

WG 15 - Digital manufacturing (CIX|I2 Hx)
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WHAT IS I1SO 23247?

I1SO 23247 is an internationally agreed standard
that sets a framework for implementing digital
twins of products, processes, and systems.

WHAT IS A DIGITAL TWIN?

A manufacturing digital twin is a fit for purpose
digital representation synchronized with an
item that can be observed on a shop floor. The
1SO 23247 framework defines how the digital
twins are represented and synchronized at an
appropriate fidelity and frequency.

Manufacturing digital twins help organizations
improve important functional objectives such as
real-time control, anomaly detection, off-line
analytics, health checking, operations
management, in-process adaptation, high
fidelity simulation, big data analytics, and
machine learning.
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"ISO 23247 1s
FOUNDATIONAL TO BOEING’S
DIGITAL TRANSFORMATION IN

MANUFACTURING”

-KENNY SWOPE, THE BOEING
COMPANY

“ISO 23247 helped us understanddigital
twinning.”

-Larry Maggiano, Mitutoyo America
“THE DIGITAL TWIN STANDARD AND THE STEP

STANDARDS ARE THE FUTURE OF
COLLABORATIVE MANUFACTURING”

-NADINE CRAUWELS -PRESIDENT, SANDVIK
MACHINING SOLUTIONS
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ISO/TC 184/SC 4 — Industrial data (At Go|H) somert ]

(concept, limitations and boundaries, requirements)

WG 15 - Digital manufacturing (C|XI2 HIx) considered by
1S0 23247-2 |

Reference models
(domain-based and entity-based)

Partl: Overview and general principles described by

Framework views

Part 2: Reference architecture IS0 23247-2 |

Functional view
(functional entities of reference model)

IS0 23247-3 |
Part 3: Digital representation of manufacturing elements Information view

(information attributes)
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1SO 23247-4 |

- Networking view
Part 4: Information EXChange (information exchange and protocols)
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Reference architecture (oo }
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New Work Item

Digital thread (Part 5)
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New Work Item

Digital twin composition

» Optimization of process sequence including multiple mchines
(Part 6)

| need to optlmlze process sequence

Possible to collaborate with

JH e |:|-o O| CIXKIHE QX2 Process . . .
W Theel CIX|E —.__ = Plan multiple machine suppliers . o
1. WSO} St E2 M| A0 SEA|, Opt'm'zed e Possible combination
ol HEQS MEHS = Sure, we will support! r \
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Digital twin for process sequence
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Digital twins of Machine to support process Y
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Machine E Machine F Machine G Machine H
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Low performance
low Quality

Medium availability
High performance
High Quality
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JWG 16 - Formats for visualization and
other derived forms of product data (7tA|zh

R R Physical model
CIXEER 7HA[e Hdar 2EE 7|lg20M HE

Edition 1: Visualization elements of digital twin
Edition 2: Visualization elements of digital twin — Visualization fidelity

Point cloud

Z=X: FARO-PointSense
Plant

CAD model

with point cloud https://www.youtube.com

/watch?v=HEFn56Z6BIU
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ISO/TC 184/SC 5 — Interoperability, integration, and architectures for enterprise

systems and automation applications
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WG 13 - Equipment behaviour catalogue (ZH| 3% 712#21)
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_ Equipment behavior catalogue for virtual production system

Construction of a virtual production system (7+4

Equipment instance model
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WG 24 - Asset Administration Shell (Xj2t 22| )
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is representing
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entity product
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. AAS of role creates product user creates > 0
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type asset and and
asset
governs governs

13

may be derived from



1-3. IEC 63278

-
-

Asset Administration Shell (k2 22| #l)

AAS Submodels
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guides

uses
Submodel template(s) > Submodel(s)

AAS responsible

A

creates and governs

has interest in

Asset Administration Shell

/istsl l provides

Asset Administration

Shell

/[ N\
asset, e.g.

electrical axis

(M)

AAS interface(s) <+—

AAS user application(s)

associated

asset
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Asset Administration Shell (example)

AAS management information

asset information and services

incl. concept references I information and services

Submodel 1 e.g. energy efficiency
SubmodelElement e.g. energy saving

SubmodelElement e.g. set energy saving mode [0,1,2]

SubmodelElement e.g. cumulated energy [Wh]
SubmodelElement e.g. energy certificate
SubmodelElement 1.3 ..

Submodel 2 e.g. positioning mode
SubmodelElement e.g. set positioning mode [0,1,2]

SubmodelElement e.g. average positioning error [mm)]
SubmodelElement 2.2.1
SubmodelElement 2.2.2

SubmodelElement: interface documentation
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ITU T SG20 — Internet of things (IoT) and smart cities and communities (SC&C)
(AF2 QIE{ S} ADFEA|E)

AOFEAIE[OAM CIX| 2 ERIS HESH| ?let 27AE, 7|5, &d=228d A 38 =
ool Tt =
Y.dtfreqts Requirements for digital twin federation in smart cities and communities
Y.dtfrach Reference architecture of digital twin federation in smart cities and communities
Y.dtfinfoex Information exchange model for digital twin federation in smart cities and communities
Y.Sup.DTw-concept-usecase Concept and use cases of a digital twin in smart sustainable cities
Y.DT-interop Interoperability framework of digital twin systems in smart cities and communities
ITU-T Y4600 (ex Y.scdt-reqts) Requirements and capabilities of a digital twin system for smart cities
ITU-T Y.4601 (ex Y.dt-smartfirefighting) Requirements and capability framework of digital twin for smart firefighting
Y.dt-ITS Requirements and capability framework of digital twin for intelligent transport system
Y.dt-IWCS Requirements and capability framework of digital twin for intelligent water conservancy system
YSTR.BP-DTw Best Practices for Graphical Digital Twins of Smart Cities
16
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2-1. Digital twin federation
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https://martinfowler.com/bliki/MaturityModel. html ...before this... Level 4

S

...then you should

A maturity model is a tool that learn this...
\_»

Level 3 improving
capability

- helps people assess the current effectiveness of a person or group, and

if you are here...

- supports figuring out what capabilities they need to acquire next -_—
- in order to improve their performance.

Level 1

Martin Fowler
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Maturity model and guidance for a maturity assessment

AMA (o | e | T | = O|s C Digital Twin
O;E E E'LI- 07 = TI '—I- 7I-OI_ Maturity Model
CIXEHER AAEHS
1. 718 &3
2. =c|dX et CIX| 22K el HA M (&713t ZEK) Convergence aspect Capability aspect Integrated view aspect
InlbS
L O
3. AMEXte| 0|8 O SEHAZ Folst
CFHH EX|IS 7|4
O o= 7 I'=
— Unified — Autonomous — Supervising views
— Collaborative — Preventive, — Augmented views
Federated g
— Federated — Predictive, — Preventive views

Modeling and simulation

. Di tic,
— Synchronized — |agtmos'|c — Connected
Monitoring

Descriptive,

— Disconnected — . — Task-specific
Mirroring
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