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Metrology

• Digitalization at the NRC

• NRC mass metrology

• Digitalization phases in mass 
metrology 
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• Over 5,200 employees and visitors
• Scientific divisions with 13 research centres

NRC: By the numbers

NRC Metrology  
Total staff = 200

Halifax, NS

Ottawa, ON

NRC Metrology

IRAP offices

NRC facilities
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About NRC Metrology

Vision: Build confidence in innovation and trade through 
accurate measurement.

Mission: Provide high-accuracy measurement standards, 
services and solutions that help transform ideas into market-
ready technologies and that inform evidence-based policy, 
regulation and standards development. 



NRC Data Strategy: key areas of focus
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Mass Metrology at the NRC
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Key Capabilities:

o Realize the kg, and maintenance of the 
Canadian mass scale, 1 mg to 60 kg

o Realize the Pa, scale to 100 MPa
o Vibration and accelerometers, ultrasound 

power, laboratory and working standard 
microphones

Disseminate to: (1) Internal services and research; (2) 
legal metrology; (3) NMIs; (4) other government 
departments; (5) industry;  (6) workplace health and 
safety; and (7) product development.



Current Digital State: NRC Mass Metrology
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• Use in-house developed software to handle a significant portion of our mass data.

• The software takes the raw data from our balances, along with various sources of 
environmental data and uncertainties, and automatically completed the analysis



Phase 1:Conversion to Machine Readable Formats 
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• Currently working on the first phase of 
our digitalization plan. 

• Phase 1 focuses on converting the 
existing data streams from their human 
readable formats to machine readable 
formats. 

• The goal is to create a central database to 
hold all raw and processed results from 
the automated balances in our mass 
laboratory. 



Phase 2: Digital Twins of Client Masses 
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• The creation of digital twins of all client masses.

• The digital twins will be linked to the database and 
will have full calibration records of the masses. 

• Using the information stored in the digital twin of 
the client masses, develop a digital calibration 
certificate. 

• Automate process that translates the digital 
calibration certificate into a human readable report 
for clients.



Phase 3: Expansion to Canadian Mass Scale
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• Leverage the work from the second 
phase to create digital twins of all the 
masses in the Canadian Mass Scale.

• Additional features of the Canadian 
Mass Scale would include: 

o Drift modeling,
o Long-term stability analysis
o Automated process control

• Investigate methods in which we can 
digitalize and automate the collection 
and processing of manual mass 
calibration work.



Mass Metrology at the NRC
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The digitalization work in the mass laboratory aligns well with set goals at both at 
the Metrology Research Centre and the international level. 

Expected outcomes
• reduce the operator time required for each mass calibration 
• improve the timeliness and value of results for our clients
• unlock the potential for research projects that leverage the newly accessible 

data.
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