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Who are we? 
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NMI/DI RMO Person Participation in other CCT WGs/TGs 

NRC (CCT-WG-Dig chair) SIM Dr Patrick Rourke CCT-WG-CTh, CCT-WG-SP 

MIRS/UL-FE/LMK EURAMET Prof Dr Jovan Bojkovski  CCT-WG-CMC (chair), CCT-WG-SP 

CEM EURAMET Mr Raúl Caballero Santos  

NIM APMP Dr Xiaojuan Feng CCT-WG-CMC, CCT-WG-CTh, CCT-WG-KC, CCT-WG-SP 

PTB EURAMET Dr Christof Gaiser  CCT-WG-CTh (chair), CCT-TG-CTh-TTT, CCT-WG-SP 

INRIM EURAMET Dr Roberto Gavioso  CCT-WG-CTh 

NMIJ/AIST APMP Dr Yasuki Kawamura  CCT-TG-CTh-TTT 

PTB EURAMET Dr Ingmar Müller  CCT-WG-NCTh 

SMU EURAMET Dr Peter Pavlasek  CCT-WG-Env, CCT-WG-ThQ 

LNE-LCM/Cnam EURAMET Dr Mohamed Sadli  CCT-WG-CMC, CCT-WG-CTh, CCT-WG-KC, CCT-WG-NCTh, CCT-WG-SP 

MSL APMP Dr Peter Saunders CCT-WG-NCTh 

VTT MIKES EURAMET Dr Shahin Tabandeh  CCT-WG-Env, CCT-WG-Hu 

NPL EURAMET Dr Radka Veltcheva  

NIST SIM Dr Richmond Wang  

KRISS APMP Dr Inseok Yang  CCT-WG-CTh, CCT-WG-KC 



What do we do? 
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The terms of reference of the CCT-WG-Dig are to advise and support the CCT, and its Working Groups and 
Task Groups, on digitalization, and to advise and support the BIPM on thermometry-related aspects of the 
SI Digital Framework. 

• Provide thermometry-related digitalization guidance to the BIPM, CCT and other CCT Working Groups and Task Groups 

• Liaise with other bodies active in thermometry digitalization, to encourage global digital harmonization and avoid 
unnecessary parallel work 

• Monitor recent developments of Digital Calibration Certificates (DCCs) in the CCT subject areas and connect them in a 
harmonized approach 

• Identify digital functions, data and guidance that would benefit the CCT and broader thermometry community 

• Advise BIPM staff during the development and testing of digital functions and documents relevant to the CCT 



Highlights from CCT-WG-Dig 
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OUTLINE 

• Public open beta test of CCT Application Programming Interfaces (APIs) 

• Strategy 2025-2030+ 

• Proposal for new Task Group on Distributed Thermal Measurement Systems 

NATIONAL RESEARCH COUNCIL CANADA 



PUBLIC OPEN BETA TEST OF CCT 
APPLICATION PROGRAMMING 
INTERFACES (APIS)  
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Public open beta test of CCT APIs: 
Origins 

6 NATIONAL RESEARCH COUNCIL CANADA 

CCT-WG-Dig created as TG during 30th plenary meeting of the CCT (2022) 

• Request by CCT President, BIPM Director and BIPM staff 

• Primary goal: examine what information in CCT documents could usefully be made 
available in digital machine-readable form 

• TG to review documents and recommend what information to digitalize, but not 
carry out the technical realization 

• BIPM to help with implementation 

First set of CCT APIs now ready for public open beta test! 
Thanks to the BIPM ILC Department & Jean-Laurent Hippolyte of NPL 



Public open beta test of CCT APIs: 
Data situation up to now 
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Unfriendly to humans 
Unfriendly to machines 

CCT APIs: make important 
CCT reference data available 
to both humans & machines in 

easily usable form 



Public open beta test of CCT APIs: 
Where are the APIs? 
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BIPM SI Digital Framework https://si-digital-framework.org  

https://si-digital-framework.org/


Public open beta test of CCT APIs: 
Landing page 
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Public open beta test of CCT APIs: 
How to access the data? 
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Machine-friendly 
application programming 

interface: 
Computers can directly 

request the data from the 
BIPM SIDF server 

Human-friendly user 
interface: 

Interactive web apps allow 
people to navigate and 

retrieve the data 



2. Public open beta test of CCT APIs: 
Swagger UI 
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Public open beta test of CCT APIs: 
How to access the data? 
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Machine-friendly 
application programming 

interface: 
Computers can directly 

request the data from the 
BIPM SIDF server 

Human-friendly user 
interface: 

Interactive web apps allow 
people to navigate and 

retrieve the data 

Human-friendly tables & 
files: 

Selected data sets are 
embedded in landing 

pages, for easy manual 
access 
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Public open beta test of CCT APIs: 
Please join us! 
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Come try out the CCT APIs at  
https://si-digital-framework.org  

 

• Send your feedback via: 
• GitHub: https://github.com/TheBIPM/SIDF-CCT-API-issues (free account required) 

• E-mail: cristhian.paredes@bipm.org & patrick.rourke@nrc-cnrc.gc.ca  

 

• Formal CCT approval will eventually be needed to remove the “beta version” tag 

https://si-digital-framework.org/
https://github.com/TheBIPM/SIDF-CCT-API-issues
mailto:cristhian.paredes@bipm.org
mailto:patrick.rourke@nrc-cnrc.gc.ca


STRATEGY 2025-2030+ 
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Strategy 2025-2030+ 
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Achievements 2021-2025 Future Scan 2025-2030+ 
Developed and published a restructured machine-
readable “2019D” version of the MeP-K on the 
BIPM website. 
 
Collaborated with the BIPM to develop Application 
Programming Interfaces (APIs) for machine and 
human readable and actionable access to digital 
functions and reference data related to the MeP-K. 

Complete open beta test and publication of MeP-
K-related APIs. 
 
Identify needs for additional APIs that would 
support the global thermal metrology community to 
build new capabilities more easily and to automate 
workflows. For example, digital functions and 
reference data related to humidity, thermophysical 
quantities, primary thermometry, and CCT 
guidance documents. 

2nd set of CCT APIs is already in development: 
thermodynamic inaccuracy of the ITS-90 (T-T90), 

humidity, thermophysical quantities 



Strategy 2025-2030+ 
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Achievements 2021-2025 Future Scan 2025-2030+ 
Reviewed NMI progress on implementing 
thermometry Digital Calibration Certificates 
(DCCs), and the state of DCC schema, templates 
and tools. 

Evaluate the expansion of DCCs to integrate 
connections with digital functions and reference 
data such as CCT APIs (for example, the ITS-90 
SPRT reference function), CMCs in the KCDB, 
and the SI Digital Framework, ensuring version 
control of the values used in each DCC. 
 
In consultation with external stakeholders such as 
instrument manufacturers and the QI Digital 
initiative, advance the possibility to leverage the 
digital workflow enabled by DCCs so that 
calibration results can be automatically updated 
into end user measurement devices without 
requiring them to be manually entered. 



Strategy 2025-2030+ 
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Achievements 2021-2025 Future Scan 2025-2030+ 
Developed and raised a document indexing and 
archiving suggestion to the CCT and CIPM, for 
possible implementation by the BIPM and use 
across all CCs. 
 
Advised BIPM during the development and testing 
of the SI Digital Framework. 

Engage with and advise the BIPM on upcoming 
development of the cross-CC document repository 
and website redesign, to ensure these meet the 
needs of the CCT and thermometry community. 
 
Collaborate with the BIPM on solutions to the 
problems of external web searches surfacing old 
versions of important CCT documents, and poor 
usability of the BIPM website internal search 
function. 



Strategy 2025-2030+ 
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Achievements 2021-2025 Future Scan 2025-2030+ 
In consultation with CCT-WG-KC, explore the use 
of the PTB Digital Metrology Expert (DME) 
software for analysis of CCT key comparisons, 
supplementary comparisons, etc.; and the 
expansion of DME to incorporate resources such 
as the NIST Decision Tree and other APIs. 



Strategy 2025-2030+ 
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System metrology: 

“Here the CIPM strategy identifies the importance to establish trustworthy references for data 
acquired from sensor systems as well as to understand the propagation of measurement 
uncertainties in sensor networks. This is linked to the growing use of low-cost uncalibrated and 
often interconnected sensors. It also highlights the need to develop practical methods for the 
metrological evaluation of interconnected sensors. Temperature and humidity sensors are 
essential components in most environmental and industrial sensor networks. The WG on 
Digitalization will discuss how the CCT could contribute to guarantee trust, reliability, 
interoperability and traceability of such distributed interconnected measurement systems in the 
future, including the possible establishment of a dedicated CCT TG to focus on the aspects of 
sensor networks relevant to the CCT.” 



PROPOSAL FOR NEW TASK GROUP ON 
DISTRIBUTED THERMAL MEASUREMENT 
SYSTEMS 
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Thanks to Dr. Shahin Tabandeh (VTT MIKES) 



Proposal for new Task Group: 
Distributed Thermal Measurement Systems 
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Thermal measurements are increasingly performed using distributed and 
digitally enabled measurement systems 

• Multiple sensors, sometimes without conventional calibration 

• Multiple data-processing layers 

• Data-driven models 

• “Distributed” = multiple spatially-separated sensing elements 

• “Distributed” = multiple co-located redundant sensing elements 

Challenges for: 
• Traceability 
• Uncertainty evaluation 
• Validation 

Propose creation of new CCT-TG-Dig-DTMS under CCT-WG-Dig 



Proposal for new Task Group: 
Distributed Thermal Measurement Systems 

23 NATIONAL RESEARCH COUNCIL CANADA 

Draft TG objectives 
• Adaptation of sensor network metrology frameworks to thermometry 

To review and adapt concepts and approaches developed within Forum-MD on sensor networks to applications involving 
temperature, humidity, and environmental monitoring. 

• Development of metrological guidance for distributed thermal measurement systems 
To identify practical approaches for establishing traceability, uncertainty evaluation, and non-conventional system-level 
validation and calibration methods. 

• Support digital interoperability of thermometry data in sensor networks 
To identify requirements and recommendations for Digital Calibration Certificates (DCC), machine-readable sensor 
information, and APIs for reliable machine-to-machine data exchange. 

• Strengthen coordination with digitalisation activities and stakeholders 
To facilitate interaction between CCT-WG-Dig, RMO digitalisation groups, relevant external organisations and 
standardisation bodies, ensuring alignment of thermometry practices in sensor networks. 

Thoughts? Interest & support from the CCT? 
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