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What will cities look like?

How will the supply work?

What measurements and metrology will be needed?

What Quality Infrastructure will be needed:  

→ How can we guarantee high-quality and reliability  

in complex interlinked digital systems?

by 2050  about 50 % to 80 % of the population live in cities

Smart Building

Smart Factories

Smart Mobility 

Smart Health

Source: https://pixabay.com/de/photos/stadt-panorama-smartphone-steuerung-3213676/

Quality Infrastructure of the Future
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Smart Health

Energy GridsElectricity

Heating

Cooling

Green Gas

BatteriesCharging 

Pole

Smart Building

Smart Factories

Smart Mobility 

Water

5G … 6G…

Measurement Data

Artificial 

Intelligence

Usually expressed in units of the SI! 
Source: https://pixabay.com/de/photos/stadt-panorama-smartphone-steuerung-3213676/

Quality Infrastructure of the Future
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Diplomatic Treaty signed in 1875

100 Member, Associated States and Economies

• 97.6 % of the World’s GDP participate

• Scientific basis for Quality Infrastructure

~ 65 000 laboratories are accredited along 

ISO/IEC 17025 requesting traceability to the SI

• metrology• standardization

• accreditation

The Metre Convention and the SI
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Worldwide Quality Infrastructure
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complex processes:

→ Fully digitalized

… a worldwide agreed 

metadata format for all 

measurement data 

Worldwide Quality Infrastructure
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complex processes:

→ Fully digitalized

… a worldwide agreed 

metadata format for all 

measurement data 

• Quality Infrastructure

• Industry & Health 

• Science Grand Vision: SI Digital Framework

Worldwide Quality Infrastructure
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The International System of Units (SI), provided by the BIPM SI Brochure, provides a coherent foundation for 
the representation and exchange of measurement data, enabling interoperability and reproducibility in all 

scientific and technological domains. The long-term aim of the TG “Digital SI” initiative is to 
establish a framework that meets FAIR principles (respecting business and privacy 
constraints) and allows all aspects of the international measurement system –
measurement results, uncertainties, traceability and provenance – to be accessed 
and interpreted digitally, enabling machine-to-machine communication and 
analysis. With this respect the SI, existing for more than one century – might be considered as an exemplar 

of interoperability principles for data. The envisioned framework encompasses foundational (core) models for 
SI based data representation, digital services and tools, and data stewardship and management activities, 
providing SI data and information that is transparent to (authorized) users and machines.

and 
analysis.

machine-to-machine communication

The Grand Vision: SI Digital Framework
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5 degrees of 

digitalization 

for Smart 

Standards 

(ISO/IEC)
SI Digital Framework
(machine-actionable)

From level 3 on all digital formats will need 
interoperable unit and quantity representations

The Grand Vision: SI Digital Framework

https://www.din.de/resource/blob/80
1106/0251eb1280a9a97e53285d42d
3bf1fea/whitepaper-idis-en-data.pdf

machine-to-machine communication

https://www.din.de/resource/blob/801106/0251eb1280a9a97e53285d42d3bf1fea/whitepaper-idis-en-data.pdf
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The International System of Units (SI), provided by the BIPM SI Brochure, provides a coherent foundation for 
the representation and exchange of measurement data, enabling interoperability and reproducibility in all 

scientific and technological domains. The long-term aim of the TG “Digital SI” initiative is to 
establish a framework that meets FAIR principles (respecting business and privacy 
constraints) and allows all aspects of the international measurement system –
measurement results, uncertainties, traceability and provenance – to be accessed 
and interpreted digitally, enabling machine-to-machine communication and 
analysis. With this respect the SI, existing for more than one century – might be considered as an exemplar 

of interoperability principles for data. The envisioned framework encompasses foundational (core) models for 
SI based data representation, digital services and tools, and data stewardship and management activities, 
providing SI data and information that is transparent to (authorized) users and machines.

• International Task Group “Digital-SI” of the CIPM: November 2019  

• International Expert Group for technical support and expertise

and 
analysis.

machine-to-machine communication

The Grand Vision: SI Digital Framework
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The Grand Vision: SI Digital Framework
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World-wide agreed, uniform, unambiguous, authoritative and dependable  

data exchange framework based on the International System of Units (SI)

Coordination with all international QI and science stakeholders

Long-term goal

785 Participants, 

1287 Registrations

33 Talks

Representative from

➢ International QI 

➢ Science and industry

➢ NMIs and RMOs

First international workshop on 
the SI Digital Framework in 2021

The Grand Vision: SI Digital Framework
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World-wide agreed, uniform, unambiguous, authoritative and dependable  

data exchange framework based on the International System of Units (SI)

Coordination with all international QI and science stakeholders

Long-term goal

First international workshop on 
the SI Digital Framework in 2021

Joint Statement of Intent

with international organizations 
of the quality infrastructure 2022

The Grand Vision: SI Digital Framework
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https://www.bipm.org/en/-/2022-03-30-digital-statement

CIPM ISC CODATAISO

IMEKO OIMLIEC ILAC

CIE

We the undersigned 

undertake to support in a 

way appropriate to each 

organisation the develop-

ment, implementation, 

and promotion of the 

SI Digital Framework 

as part of a wider digital 

transformation of the 

international scientific 

and quality infrastructure

The Grand Vision: SI Digital Framework
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https://www.bipm.org/en/-/2022-03-30-digital-statement

CIPM ISC CODATAISO

IMEKO OIMLIEC ILAC

CIE

A first platform for exchange 

with all signatories of the 

Joint Statement 

in February 2023

The Grand Vision: SI Digital Framework
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World-wide agreed, uniform, unambiguous, authoritative and dependable  

data exchange framework based on the International System of Units (SI)

Coordination with all international QI and science stakeholders

Long-term goal

First international workshop on 
the SI Digital Framework in 2021

Joint Statement of Intent

with international organizations 
of the quality infrastructure 2022

Metre Convention Resolution

for governmental support  2022

The Grand Vision: SI Digital Framework
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Revised definition of the SI

26th General Conference on Weights

and Measures November 2018

Draft Resolution B

On the global digital transformation and

the International System of Units

27th General Conference on Weights

and Measures November 2022

Metre Convention Resolution B
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Metre Convention Resolution B
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Metre Convention Resolution B

Meeting in 

February 

2023
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Metre Convention Resolution B
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Metre Convention Resolution B

Please pass Draft Resolution B
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“Stop squandering data: make units of 
measurement machine-readable”

• Comment in Nature, May 10 2022

• Highlighted in Nature News Feed on May 11

The Grand Vision: SI Digital Framework

Co-organization 
of Conferences and Webinars

• CODATA SciDataCon conference – 22 June 2022

• Webinar with ILAC – 30 June 2022

• IMEKO TC6 conf. – CIPM session September 2022
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Metre Convention
Human interoperable and 

comprehensible measurement data

Metre Convention
Machine interoperable and 

comprehensible measurement data

“Babylonian confusion 
of languages”:  

thousands of of different 
measurement standards

… and digital representations

26th CGPM: International System 
of Units (SI)

with 7 fundamental constants 
& base units

27th CGPM: Resolution B
On the global digital 

transformation and the 
International System of Units

Let the SI be the mother of FAIR: for humans and machines

“Babylonian confusion 
of languages”:  

thousands of of different 
measurement standards

The Grand Vision: SI Digital Framework

Let’s overcome the  Babylonian confusion in the digital world
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The Grand Vision: SI Digital Framework

Please pass Draft Resolution B

Let's shape the Quality Infrastructure for the Digital Future

Smart BuildingSmart Factories Smart Mobility Smart Health
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Next steps: Towards the Forum

• Until April 2023

Outline of an axiomatic terminology system by the CCU-WG-CMT for “Core Metrological Terms”

→ To support levels 3 to 5 of digitalization (whitepaper IDIS)

• 14 March 2023

Meeting with all signatories of the Joint statement: management and expert levels

→ Exchange and outline the general structure of the

• 21 to 24 March: Meeting of the CIPM

→ Discuss and pass Draft Mission

→ Discuss and pass envisaged Members and Liaisons of the Forum

Horizontal Forum on Metrology and Quality 

Infrastructure in the Digital World
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Next steps: Towards the Forum

• WG on the SI Digital Framework for the harmonization of metadata formats

• WG on harmonization work between CCS, RMOs, and the BIPM

• WG on Digital Calibration Certificates (DCC)

• WG on reliable data in metrology

• WG on industrial needs

• WG on scientific needs

• …

Horizontal Forum on Metrology and Quality 

Infrastructure in the Digital World
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Next steps: Towards the Forum

Horizontal Forum on Metrology and Quality 

Infrastructure in the Digital World
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Data without correct 

metadata is useless

Measurement data without 

units is dangerous

The Grand Vision: SI Digital Framework
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The Grand Vision: SI Digital Framework

Please pass Draft Resolution B

Let's shape the Quality Infrastructure for the Digital Future

Smart BuildingSmart Factories Smart Mobility Smart Health
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