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Our world gets digitalized everywhere. – seamlessly from NMI to local applicationsWhy not the calibration ecosystem too?



The Project in a Nutshell

Project start:  01.08.2020

Funding budget:  11,2 M€

Total project budget:  17,9 M€ 

Project duration:  36 months

Project end:  31.07.2023

Project partners:  13

   Industry:  8

   NMI:  PTB

   Applied Research: 1

   University:  3



Benefits from digital calibration certificates
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• Resilience: 
Machine readable and machine interpretable / executable data for efficient processes 

• On the fly: 
Seamless integration of calibration data into existing systems / processes.

• Compliance: 
Legal security by safe data transfer in signed and authenticated digital calibration certificates

• Sustainability: 
Digital calibration certificates save ressources, cost and reduce CO2-footprints significantly.

• Flexibility: 
Internationally unified calibration requirements allow customers a free selection of calibration 
laboratories and independence from calibration service providers.

• Interoperability: 
Open-Source-concepts support automated language translation capabilites and well proven 
solutions on international scale.
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GEMIMEG - Concept
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The DCC and its generic components

Calibration

Certificate
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A typical industrial production cycle
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Typical System Status for Test Equipment Inventory

Calibration Body

Valid for use

Revoked

User / Application

Status (TEI) Description

valid for use Unit / system properly calibrated at Tcal utilization for tappl

valid for use Warning: calibration expires soon, recalibration needed

not available Unit / system not available – in re-calibration

do not use Use prohibited: calibration overdue or function potentially 

inaccurate

do not use Re-calibration failed: repair / refurbishment of unit / system

do not use Unit / system scrapped

Tcal + tappl - x days

Tcal + tappl events

Test equipment 

management

- inspection -

Unit / System
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Manufacturer

UseCase: System integration aspects of industrial products 

and in entire industrial production systems (fabrication plants)

DCR

DCA

National Metrology Institute

➢ Defining constant

➢ Unit represenation

➢ Primary Artefact

Calibration Laboratory

➢ Primary Artefakt

➢ Secondary Artefakt

➢ Artefact standard

Testing Laboratory

➢ Secondary Artefact

➢ Artefact standard
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➢ Secondary Standards

➢ Artefact Standards
Incl.

Unique ID DCC

ID: Artefakt

ID: Calibration Setup

Incl.

Unique ID DCC

ID: Artefakt

ID: Calibration Setup

Incl.

Unique ID DCC

ID: Artefakt

ID: Calibration Setup

Supplier 1
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Supplier n

Product
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Data Augmented with Digital Calibration Certificate
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Manufacturer

UseCase: System integration aspects of industrial products 

and in entire industrial production systems (fabrication plants)
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Process and Data Flow Overview

Process View
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TP 1: Architecture 



Asset Administration Shell
Submodel Calibration
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Initiative from PTB / GEMIMEG-II to develop a submodell CALIBRATION for the asset administration shell

Methodology Consultant:

Dr. Sebastian Kaebisch

Siemens AG - Technology

https://interopera.de/wp-

content/uploads/2022/10/2022_14_

Digital_Calibration_Certificate.pdf

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Finteropera.de%2Fwp-content%2Fuploads%2F2022%2F10%2F2022_14_Digital_Calibration_Certificate.pdf&data=05%7C01%7Cengelthomas%40siemens.com%7Cc0453073447f4cd1d17d08db23d770f6%7C38ae3bcd95794fd4addab42e1495d55a%7C1%7C0%7C638143180432562696%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=UcO95tojtXZJvWe6M%2FYDJVvSCPhj9C2MYTNE8kdoX%2Bw%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Finteropera.de%2Fwp-content%2Fuploads%2F2022%2F10%2F2022_14_Digital_Calibration_Certificate.pdf&data=05%7C01%7Cengelthomas%40siemens.com%7Cc0453073447f4cd1d17d08db23d770f6%7C38ae3bcd95794fd4addab42e1495d55a%7C1%7C0%7C638143180432562696%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=UcO95tojtXZJvWe6M%2FYDJVvSCPhj9C2MYTNE8kdoX%2Bw%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Finteropera.de%2Fwp-content%2Fuploads%2F2022%2F10%2F2022_14_Digital_Calibration_Certificate.pdf&data=05%7C01%7Cengelthomas%40siemens.com%7Cc0453073447f4cd1d17d08db23d770f6%7C38ae3bcd95794fd4addab42e1495d55a%7C1%7C0%7C638143180432562696%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=UcO95tojtXZJvWe6M%2FYDJVvSCPhj9C2MYTNE8kdoX%2Bw%3D&reserved=0


Asset Administration Shell (ASS) and Submodels

Digital Nameplate

Starting Point of 

AAS

Technical Data Product-information CO2 Fingerprint CAD/ECAD-Data

AAS

AAS contains all data in 

standardized formats
Digital Twin of real 

product / system 

Download via 

Identification Link
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Calibration Submodel
First DCC from 
production →

AAS information 
updated during 

product lifecycle



The Digital Calibration Document „Ecosystem“
A generic view…
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Concept:

One common DX-Schema with Semantics 
(as XSD / XML-Schema as parent schema)

Multiple different sub-schemata of DX as 

children / branches for

• DCR Digital Calibration Request

• DCC Digital Calibration Certificate 1 

DCA Digital Calibration Answer

• DCoC Digital Certificate of Conformance 1

• DTR Digital Test Report

• DCRM Digital Certificate for Reference

 Material 1

• D** … and many more digital documents
1 governed by ISO 170xx standards

HRO: Multi-language available → 

automatic conversion / generation from 

(signed) D**.XML file
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The value behind the GEMIMEG concept for industrial processes
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SAFE PROCESSES 

• Secure Traceability: 

Smart calibration for supply chain

– base for DPP

• Auditable Workflows 

• Failsafe Data (provisioning)

• Excellent Processes 

EASE of USE

• Efficient Processes / 

Enabler for Digitalisation

• Autonomy Gain

• Smart System integration 

(/ Standardized Technology)

• Yield Improvement: 

High Return of Invest 
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More content:

GEMIMEG-II — How metrology can go digital…  
https://iopscience.iop.org/article/10.1088/1361-

6501/ace468/meta

PyDCC

https://github.com/siemens/pydcc/

GEMIMEG-II Abschlusspräsentation:

Donnerstag 30.11.2023 14 – 17.30 h

DigiZ Aalen

3D optical measurement techniques
https://iopscience.iop.org/article/10.1088/1361-

6501/aca818

mailto:firstname.lastname@siemens.com
https://iopscience.iop.org/article/10.1088/1361-6501/ace468/meta
https://iopscience.iop.org/article/10.1088/1361-6501/ace468/meta
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fsiemens%2Fpydcc%2F&data=05%7C01%7Cengelthomas%40siemens.com%7C7e64a5dff83847f25e1408dbb5d2d34f%7C38ae3bcd95794fd4addab42e1495d55a%7C1%7C0%7C638303689311418367%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mta4bxUyCVWmjM8YJdRdLf5H%2B9YciJtZjabM66eFbWQ%3D&reserved=0
https://iopscience.iop.org/article/10.1088/1361-6501/aca818
https://iopscience.iop.org/article/10.1088/1361-6501/aca818
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