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Digital Transformation

Progress Want Music? Want Calibration?
manual hire musicians manual paper certs
analog records, tapes automated paper certs
digitized compact disc PDF certs (mostly)

digitalized tagged MP3 files [
digitally transfmr%ndmra, SiriusXM ? N
+48 file formats: WAV, AIFF, N

APE, WV, M4A, MPEG, SHN,
WMA, MP4, ... Spootify, Alexa, ...?

Mil, DCC, ...

Adapted from: Mark Kuster @ 2021 NCSLI Workshop & Symposium




Digitalisation in measurement
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Sensor4.0 !

Sensor development
iIs a key driver for
~Industrie 4.0"

smart sensors

e.g. inline oil-quality sensor
with temperature and aging
compensation, communication

. ‘ D \D --------------------- -
o electronical sensors

NOQALIve preasure

e.g. electronically compen
sated pressure sensor,
digital interfaces

electrical sensors

“
woensor 1.0 e.g. strain gauges
1938, Simmons/Ruge

------------------------------------------------------------------

mechanical transducer
(really an indicator)

.0 Vicke ool Y v Industry 1.0
end of beginning of ~1970s t
18th Century 20th Century 20th Century

Source: P. Krause, FirstSensor GmbH, BMBF-Expertengesprach, 28.08.2014




MADT & DT4M
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DCC Vision (2017)
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:
Society

Source: Adaptation from Guasch et al., Quality Systems and Standards for a Competitive Edge, The World Bank, 2007 by
Frank Hartig, PTB, 2017.




SIM Integrated Vision on DT (2022)

Smart Standards BIPM/CIPM
OIML + ISO
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Panama City, oct 14th, 2022



Levels of Digitalization

machine-to-machine communication

https://www.din.de/resource/blob/8

01106/0251eb1280a9a97e53285d42

d3bflfea/whitepaper-idis-en-

data.pdf

5 degrees of
digitalization
for Smart
Standards
(ISO/IEC)

Level 1

Digital
document

Digital representation

Level 2

Machine-
readable
document

Structured
document format

Software processing with
high manual workload

Level 3

Machine-
readable and
-executable
content

Content completely
(semantically) discovered

Semantic search
and selective access
on content level

Earmarked
information
delivery across
several documents

Level 4
Machine-
interpretable
content

Information models
describing and explaining
the content and

the relationships between
items of information

Self-learning analysis
together with
automatic validation
and optimization

Value-adding services
possible e.q.

conformity check,
question answering,
predictive content supply

Fully integrated
digital value chain
is possible

0O
=AY

Level 5
Machine-
controllable
content

The content of a
standard is be amended
automatically and
adopted by automated
decision-making
processes.

Digital standards

are based on a system
of artificial general
intetligence with
cognitive capabllities

Digital standards
adapt constantly

to the current state

of the art of technical
and regulatory
framework conditions,




SMART programme timeline

Planning Exploration

Q3-Q4 21 Q122-Q123

Machine readable content
Semantic enrichment of content
for salective access
Recaive conteat of multiple
standards for 2 given purpose

XML 1 Machine interpretable content ECOSYStem stakeholders:
Machine readable document Selt-tearni sis and
S'.nwh":c; comtemt of ::::xu \. am‘:m?wk‘ i Memb.ers .
cgocuments. Coment can be Information modedng that . Technlcal Commlﬂees
processad by softwane SXPresIas content and redation >
between elements *  Academia, YPs

. Governance Groups
PDF |ndividually . Users
Open digitsl format Standards as 3 service o Deve'opers
Read and search on screer rovides Oyoenic dubvacsbios . Organizations

Paper Future extensions

Standarcis avallabie in paper

No machine interactions
Feoilalke

Evolution
of standards e
IEC

Shared by David Nix on 2023-09-22 @ Working Meeting - CIPM Forum for Metrology and Digitalization




IEC/ISO SMART Pilots landscape

IEC and ISO partnering with members are initiating pilots to test addressing market needs with SMART standards as well as
assessing potential data complexities.

Pilot 1 Pilot 2 Pilot 3 Pilot 4 Pilot 5 Pilot 7 Pllot 8
Quality | Sustainabilit | Cybersecur | Content types SG12 (SIM, Electrlc Automotive
y ity (DBs+Vocab) API) Utilities dcvicee

Testing foundations for SMART:
Testing Standards Complexity and Variability In the : : : 3
m transformation to 8 SMART standard. Technology; Voa;bulary, Terminology, & Testing Member and End-user Requirements; Roles & Responsibilities
Muiple  Multiple Multiple Multipie Multipie NEK DKE 8BS AFNOR DIN
(SSC.SCC,  (SSC, SIS, (SSC, SIS, (SN, SIS, NEN, +BIPM
Member(s) s NEN,  ABNT, UNI) NEN,ABNT)  ABNT)
UNI)
L-Led 1SO (L) ISO (L) 1SO (L) 1SO (L) IEC (L) IEC (L) IEC (L) IEC (L) ISO (L) ISO (L)
S-Supported  IEC (S) IEC (S) IEC (S) IEC (S) ISO (S) 1SO (S) ISO (S) 1SO (S) IEC (S) IEC (S)
P1: P1: P1:
ISO%000  1SO14001 IEC619684,13, [EC61970-  IECB2196, IEC62660 IEC 60601-1,2-24 1S023386 1SO25119-1
ISO9001  1SO37101 ISONEC27002  1SO3166 Mulple /Al 8002452, 458 ISO13485, 14781 o020 il
Standard(s)  ISOS002  1SO50001 ISONEC27011  Guide 73 e s |7 P2: ool g
IS09004  1S020121 ISONEC27019  Guide 2 IEC81970- IECK2304. 62366 150120063 ey
ISO29001 1WA 42 302.453,501,852 ECS1970-
IECASO  UC259: UC250; UC217; UC226; UC252; UC218; UC217.226; UC2s  UC262: UC17.226: U\ ity and pe e SR
UseCase  UC253; UC219 Uca4s; U222 Muttiple /Al 2. Uc229; $222; UC218 UCZZ:  Gearusarity UC254; UC262.  UC217.226
UC218; UC222

Shared by David Nix on 2023-09-22 @ Working Meeting - CIPM Forum for Metrology and Digitalization




The Measurement Economy

Measurement
Consumer
Data _I:_/Ietadata
Modeling axonomy
Principles | | A
Instrument | C B rtlﬁ S - Accreditation
Specs | Scope
Measurlng Accred itation
Manufacturer Entity Body

Source: NCSLI MIl & Automation Committee.




Advancements in the Region

e Automation of Massive Calibrations

Continuous Monitoring of Smart-Meters
« Integrated Plataforms Customer Oriented

 Cybersecurity and Authentication of
Information

« Artificial Vision in Laboratories (OCR +)

 New Metrological Services with digital
component

Digital Twins

o
https://www.cenam.mx/m4dt-sim
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