Trustworthy virtual experiments and
digital twins (VIDIT) - vidit.ptb.de

D
Aim of the project

To develop methods and tools that enable ensuring the reliability and trustworthiness of virtual experiments and digital twins in metrology.

Oﬁ?/w,q Za Robotic 3D measurement as well as the development of simulation models and digital twins and their
; 8,

eq‘”pm AL s 5 ~aplication in manufacturing are of great interest to us. We are interested in evaluating the main sources -
en ag, Ath

Wi, Wep, oy Up g, hen performi robotic measurement using a three-dimensjonsl— ‘ t T

Ote the . ed’Cat n per nga g ~ _ ouf clurne, {
m, “agper). We also support the-de=—" NS a i o
ye 1ed {

:tectiOn :;a;: i’hen( Zf;O tance — . and & ¥ S
op . . . . <o pfe,/ hat the o Ofd:;t 2 meﬁ virtual @Z:the o et Oji B ocess o >y ical . . . -
 Traceability in metrological applications, where o s e e S S o 6 e * Metrological and scientific communities
commitment to innovation demo onsider thay - ——egon jal aspect” Q\ ' esent 200Y co
1 1 151 1 experiments and digital twins e:gmcal COmpanjeg in ener al ex efimen S 6’0‘@ ENP ‘ o °
virtual experiments / digital twins are used it T R vt ol ' 9 b * End users in all industry sectors, where
» Validation procedures for metrology systems 25 lEtte I"S Of Su pOI"t"ms virtual experiments / digital twins are used,
. . o 50 ctof the e digia\ IV — O“‘“a e‘ K@O @ dTac, Iuon,‘um 0ds, o
with embedded virtual experiments / digital ) T2 PR eldmeng;; e : oI e e. g
ortriness ©F ¢ e:e 4 predicto resugj core business = °© \@f" S igity , Temey S anI 1011 o 1 con.
twins %:Fs tfznan;‘;de‘iai.on‘i S o«j}"’ egggxf@ft:gggggi o ]‘fW > ar fmﬁofi’a,fjt,mi’{:jgsy Optical industry
T il he develoned hod ttm“I ThM‘\«**Qj; s round off the ot portoler o — Flow meter manufacturers
° instrumen{_2?" e | 0%\ ° - _ - . . .
ransferability of the developed methods to a i e st e ~ Material processing companies
large variety of industrial applications | — Electricity grid operating companies

S c i e n t i ﬁ C 0 b j e Ct i Ve S " ; .. | | ";‘: 3D rootics

WP1: Uncertainty evaluation WP2: Uncertainty evaluation

Coordin&le measuring machine for virtual experiments for digital twins

* JCGM:GUM-compliant uncertainty
evaluation

* Bayesian methods

» Application of the developed methods
to 3 use cases

« Extension of uncertainty evaluation
to digital twins

* Inclusion of feedback loop in
uncertainty evaluation

* Application to 4 use cases

Physical-to-Virtual
Connection (P2V)

WP3: Validation of virtual experiments
and digital twins + surrogate models

Nanoindentation

» Development of validation methods for all applications of WP1+2
* Guidelines for validation of virtual experiments / digital twins

» Validation procedures for virtual experiments / digital twins
that include surrogate models
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Virtual-to-Physical

Connection (V2P)

WP4: Industrial case studies

e 12 industrial case studies related to the
applications of WP1+2+3

» Transfer of developed methods into
real industrial environments

 Allindustrial participants involved

NanoCyl

Expected results DCE measures Outcomes Impacts

Good practice guides on » Dissemination:

Open-access publications, training
material, reports to standards
committees

Communication:

Scientific:
New uncertainty evaluation methods,
new validation routines

Traceability in several
metrological applications, where

virtual experiments / digital twins Economic / Technological:

are used More accurate and resource saving
Validation procedures for using production and testing, lower

virtual experiments / digital twins production times and costs
in traceable measurement chains Societal:

Transfer of developed methods to Better security because of less failure

case studies from industry In material, less waste, savings in
energy

— uncertainty evaluation for virtual
experiments / digital twins

— procedures for validation
Open-access software repository
including a FAIR data set for each
use case

User’s guide

Report on practical applicability
of developed methods

Project website, stakeholder
workshops, newsletters

Exploitation:

Guidelines and software allow uptake
of methods by stakeholders.

Training material supports them.
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