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11:10 to 13:00 — Advanced Manufacturing, Digitalization, and the Internet of Things

e Topic to be led by Jorn Stenger (PTB)
e Key question:
O These big themes and novel approaches to innovation are discussed widely by
Governments, what is the role of measurement science in bringing them into
practice in our various economies?

e Opening presentation: Digitalization and Industry 4.0
e Panel discussion including: Takashi Usuda (NM1J), Hector Laiz (INTI), Ajchara
Charoensook (NIMT)

Discussion

e Presentation on the Internet Metrology Resource Registry (Bob Hanisch, NIST)



What is digitalization? What is Industry 4.0? ERP[B

Digitalization
n_ Translation of analogue quantities into discrete
gyt values for electronic storage and analysis
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Diqitalization and Metrolo
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is a key driver for
~Industrie 4.0
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e.g. electronically compen-
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digital interfaces

--------

Sensor 4.0
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Quasi real-time
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virtual

Simulations and
virtual

end of beginning of ~1970s today
18th Century 20th Century 20th Century measurements
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Kex areas

What does industry4.0/
digitalization mean for an

NMI — example PTB

Find study provided on
BIPM website

Metrology of
communications systems
in the digitisation
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Digitalization in the
Quality Infrastructure




Digitalization in the Quality Infrastructure

Pillars of QI
» Calibration
» Standardisation

> Accreditation

» Conformity
assessment

National National
Metrology Institute Standard Office

\ National /

Accreditation Body

Conformity Assessment Offices

Callfarc;tlon 2 Testing Lab Inspection Office il Certification Office

Standardization body, Industry, Associations, Politics

Society
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Accreditation Body

Conformity Assessment Offices

Cal'f;itlon Testing Lab Inspection Office Certification Office

Standardization body, Industry, Associations, Politics

Society

Pillars of QI
» Calibration °
» Standardisation

» Accreditation .

» Conformity assessment

Quality infrastructure (Ql) as selling point and access
to global markets for companies

Backbone of QI built by accreditation and traceability
to Sl units along a well-defined traceability chain

Digitalization

New processes: interconnected systems, cloud
solutions

New measurands: high-frequency communications,
simulations and virtual measurements, additive
manufacturing

New devices: smart home, smart sensors, smart city, ...

New approaches: sensor networks, massive data, cloud
computing, distributed measuring instruments
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Key example: digital calibration certificate PTB

strictly standardised

Manufacturer,
Laboratory,

Not just electronic version of
standardisec written certificate

Measurement results in Sl,
conventions, calibration

parameters, etc. * ready for use in industry 4.0
scenarios
Measure_d values, additional
information and parameters ° may be used to Control
Structure Processes
 Standardized und machine readable o

« Contains all necessary information

« All changes are documented

« Accounting for loT, CPS and other
industrial standards
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Diqgitalization in legal metrolo PTB

General tasks
. Establish trust of consumers and
| Product desian | }—' verketianch | oo | users of measuring devices in the
\ measurements carried out in official
or business transactions.

Manufacturer

Conform |ty .Scienﬁﬁc-Techno!ogica! Market

assessment Consulting: Traceaniity Surveillance . C el .
Role in the digitalization

Integration of innovative
technologies taking into account
legal conformity requirements and
practicality of market surveillance.

Tasks for PTB

Development of national standards und digital references
(measurements, data, algorithms) as well as establishment of the
prerequisites for efficient conformity assessment procedures.
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Kev example: Metroloqgy Cloud
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Shared Databases Smart Services

Repository
Plug -In ' Unique ID
Modules Manufacturer —& User _@- ll CWMID
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Key example: Metrology Cloud PTB

==  Digital quality infrastructure (Ql)

e NG B o =R J » Specific access for all players in the QI

g » = .... * Attachment of existing infrastructures

= (-6 B .

- B « Secure, trustworthy ,Core-Platform” @ PTB

S « Realisation of new concepts for the digital

| Procuctcesgn :j Procucton | | st} bl U5, transformation of metrological services
Confomity gy ey, Markol « Reduction of barriers to innovation and
EBEPIR support for data-based services

[

* Model for a European Metrology Cloud
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New Technologies



New measurands and principles PTB

Stochastic measurands Computationally
Traceability of expensive

simulations _
| | .

Qual Complex protocols
uality measures
d Yl

Numerical \l/ ¢ C |
e . ; omplex
Non-linear stability - B
, X _ calculations
i measurements .
Derived measurands = =
High-frequency communications Virtualised Simulation-based
measurement results
uncertainty
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New approaches for data analysis P8

JCGM 100:2008
GUM 1995 with minor corrections

Evaluation of measurement
data — Guide to the expression
of uncertainty in measurement

Evaluation des donndes de mesure —
Guide pour 'expression de I'incertitude de
mesure

(I
Y

omooom
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Monte Carlo

Signal processing

1
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Summary: new key areas (for PTB)

Simulation of complex
measurement systems;
virtual measurement
processes; methods &
standards for automated
production

Digital enabling of the quality
infrastructure; reference
architectures; transfer of
.| units

complex high frequency

measurands; derived Metrology of | \ Scalable methods for high
measurands; digital ——  communications systems dlmenS|o_naI data anglysas;
communication systems & in the digitisation Metro_loglcal eyaluatlon of
complex antenna systems machine learning methods
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