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CIPM / BIPM

CIE
INTERNATIONAL COMMISSION ON ILLUMINATION

CODATA
COMMITTEE ON DATA OF THE ISC

IEC
INTERNATIONAL ELECTROTECHNICAL COMMISSION

ILAC
INTERNATIONAL LABORATORY ACCREDITATION COOPERATION

IMEKO
INTERNATIONAL MEASUREMENT CONFEDERATION

ISC
INTERNATIONAL SCIENCE COUNCIL

ISO
INTERNATIONAL ORGANIZATION FOR STANDARDIZATION

NCSLI

NATIONAL CONFERENCE OF STANDARDS LABORATORIES INTERNATIO|

OIML
INTERNATIONAL ORGANIZATION OF LEGAL METROLOGY

International QI collaborations

Joint statement of Intent

On the digital transformation in the international scientific and quality infrastructure
[...]

We the undersigned undertake to support in a way appropriate to each
organisation the development, implementation, and promotion of the Sl Digital
Framework as part of a wider digital transformation of the international scientific
and quality infrastructure.
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Examples for Al in metrological applications

Computational
Metrology

Measurement of nanostructures for Detection of bioaerosols Detection of soot particles
semiconductor production for environmental research to determine air quality

[https://www.motointegrator.de/]

Image reconstruction and processing in

Personalised dosimetry magnetic resonance imaging

PTB, M. Kuhlmann et al., Phys Med. Biol.
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Al and the role of domain knowledge

Traditional Software
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Domain competence

“Does your car have any idea why
my car pulled it over?”
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Al-based Software
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Competence Centre Al and Metrology

Our activities at a glance:

o Fundamental Research
o Applications
o Testing and Benchmarking

o Digitalisation
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Assessment of data quality

"METRIC Framework": Comprehensive system for evaluating the Ve, 3
quality of medical data | |88 |

Systematic evaluation of data quality
Foundation for trustworthy Al

» Methodology for Al quality control

METRIC-framework
for evaluating
data quality of

medical training data

« Validation of training data (audit)
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» Provision of curated datasets D. Schwabe et al., PTB, npj Digital Medicine, 2024
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Robustness - Al for image reconstruction

Deep Learning Reconstruction

e complex CNN
* High number of parameters
e Large amount of training data

e Effective Training
* Robustness
* Uncertainty

PTB, A. Kofler et al.
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Physical test environments
TI-CAR Research Centre

Bordrechner, Speicher und Stromversorgung

SENS4HAD TEST4HAD & SIMAHAD

P

amera Lidar — GNSS
1 & \V2X
Radar

Rollenprufstand

T. Schrader, S. Meyne, S. Kothe, PTB
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TraCIM-AlI - Digital Al testing platform N A

DIGITAL

Extension of TraCIM Ecosystem

Aim:
* Rapid innovations require Internet based Clients
o ] Test service -
modern and digital testing @
e testing platform to build the Java Method Call

necessary infrastructure
e quick transfer of data and

metrics into services ]
Service

provider
Expert Extensions

INTERNATIONAL METROLOGY C S Suggested: Key Comparison AI evaluatlon

C I M 202 5 on Al reference data https://tracim.ptb.de

F. Hartig, M. Liebl, PTB
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TraCIM-Al - Evaluation Workflow

MRT image data and reference segmentation of PTB Priif-
DTR
areas of human heart protokoll
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+ affine Transformation —

Data: 0. Berard et al. (2018)
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