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Simulations are used

• to gain a better understanding of a corresponding real experiment,

• to substitute parts of it,

• as an essential component of a real measurement, 

usually as part of an inverse problem,

• to evaluate measurement uncertainty,

• …

Digital twin Machine 

Learning

Design of 

experiment
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• How can virtual experiments be handled for complex 

measurement systems with large amounts of data?

• How can a realistic measurement uncertainty be determined 

using simulations?
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Digital twin Machine 

Learning

Design of 

experiment

Overarching questions:

• How to ensure confidence in simulation results?

• How to establish comparability of virtual and real 

measurements?

• How can virtual experiments be handled for complex 

measurement systems with large amounts of data?

• How can a realistic measurement uncertainty be determined 

using simulations?

Within PTB, these issues are discussed within the

Competence Center

“Metrology for virtual measuring instruments“ (VirtMet)
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• About 30 participants from different divisions of 

PTB:

1 Mechanics and Acoustics

4 Optics

5 Precision Engineering

7 Temperature and Synchrotron Radiation

8 Medical Physics and Metrological 

Information Technology
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Who we are…

• About 30 participants from different divisions of 

PTB:

1 Mechanics and Acoustics

4 Optics

5 Precision Engineering

7 Temperature and Synchrotron Radiation

8 Medical Physics and Metrological 

Information Technology

• Steering committee:

Ines Fortmeier (4.24 Asphere Metrology)

Daniel Heißelmann (5.32 Coord. Meas. Systems)

Sonja Schmelter (8.41 Modelling and Simulation) 

• Common topic: virtual metrology

What we do…

• Regular meetings (approx. every 4 months)

• Exchange on methods and developments in 

the individual sub-projects

• Take up overarching issues and work on 

them in smaller groups 
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• Virtual Coordinate Measuring Machine (VCMM)

• Tilted-Wave Interferometer (TWI) as an example of hand-in-hand

calibration of real and virtual experiments

• Development of a virtual flow meter

• Scatterometry as an example of inverse problems in metrology

• Evaluation of measurement uncertainty using virtual experiments

• Comprehensive traceability for force metrology services 

• Traceable industrial 3D roughness and dimensional measurement 

using optical 3D microscopy and optical distance sensors

• Radiographic simulation for assessing the measurement uncertainty of 

measurements of geometrical features using X-ray computed tomography

VCMM

Virtual flow meter
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• Virtual Coordinate Measuring Machine (VCMM)

• Tilted-Wave Interferometer (TWI) as an example of hand-in-hand 

calibration of real and virtual experiments

• Development of a virtual flow meter

• Scatterometry as an example of inverse problems in metrology

• Evaluation of measurement uncertainty using virtual experiments

• Comprehensive traceability for force metrology services 

• Traceable industrial 3D roughness and dimensional measurement 

using optical 3D microscopy and optical distance sensors

• Radiographic simulation for assessing the measurement uncertainty of 

measurements of geometrical features using X-ray computed tomography

For further information, please visit 

https://www.ptb.de/cms/en/ptb/competence-centers/virtual-measuring-

instruments/competence-centre-virtmet.html

VCMM

Virtual flow meter
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… for the audience:

• Mute when you are not speaking

• Raise your hand and turn on your microphone + camera (if possible)

if you have any questions

… for the speakers:

• Stay on schedule with your talk to allow for a short discussion afterwards

• Keynote speakers: 37-40 min. for presentation, 5-8 min. for discussion

• Contributed talks: 15-17 min. for presentation, 3-5 min. for discussion

We will give you a hint after 40/17 minutes

Netiquette for VirtMet 2025

VirtMet2025 8 Schmelter, Fortmeier, Heißelmann
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• 4 sessions with insight into several applications

• Virtual Metrology …

• … to save time and costs for experiments

• … as essential part of the determination of the measurand

• … to evaluate the measurement uncertainty

• … as a tool to improve experiments

• … for asset/maintenance management

VirtMet 2025

VirtMet2025 18 Schmelter, Fortmeier, Heißelmann
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Thank you!
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