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VDMA

The Association

The VDMA represents 3600 German and European
mechanical and plant engineering companies. The
industry stands for innovation, export orientation and
SMEs.

The companies employ around 3 million people in the
EU-27, more than 1.2 million of them in Germany alone.

This makes mechanical and plant engineering the

largest employer among the capital goods industries,
both in the EU-27 and in Germany.

Source: VDMA
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VDMA

Measuring and Testing
Technology

Measuring and Testing Technology is one of 35 Trade
Associations within VDMA

More than 200 members VDMA Measuring and Testing
Technology are manufacturers of

¢ Industrial length measurement technology
* Testing technology

* Weighing technology

With their products, they lay the foundations for high quality
and efficiency in production, reliable material properties,
and consumer protection.

Sources: VDMA, Renk, Bizerba
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VDMA

Services — VDMA Measuring and Testing Technology

Communications & Public Relations

* Manufacturer directory: members and products
+ Trade fairs such as AMB, EMO, Intec, Control

 Organisation of joint exhibition stands
» Technology forums
* Participation in trade fair advisory boards

* Publication of articles for the trade press, online platforms
and social media

Statistics & Economic Forecasts

* Monthly VDMA order intake and turnover statistics

« Exclusive quarterly economic surveys

 Specific evaluations of production and foreign trade data

Market Intelligence & Studies
» Weekly automotive news updates

* Bi-weekly investment insights for aerospace and
composites sectors

* Initiating market research focused on specific countries

Technical Representation of Interests

* In national and European standardisation bodies
(DIN and CEN)

* In accreditation committees

* In advisory boards of the Federal Government
Development of Industry Standards

* Interoperability

* Equipment safety

* Sustainability
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Current Projects — OPC UA GMS

Open Platform Communication Unified Architecture Key Development Areas in OPC UA GMS
Geometric Measurement Systems

1. Job Management
* Harmonization with other working groups
» Goal: Better integration of GMS into automation

A secure, standardized protocol for industrial data
exchange across platforms and systems.

Enables integration and communication of devices used

for geometric measurement. 2. Key Figures

- Supports efficient data transfer, quality assurance, and * Extension to static/dynamic machine status
process optimization. * Insights into part quality

* Promotes interoperability between different systems and * Insights into measurement quality
manufacturers.

//I/// VDM/\ Measuring and Testing Technology 17 September 2025



VDMA - INDUSTRIAL LENGTH MEASURING TECHNOLOGY
Current Projects — [++DME

I++DME (Inspection Plus Plus Dimensional Measurement Equipment) is carried out in partnership with
WZL

|++DME is a standardized interface for coordinate measuring machines (CMMs) and measurement software.

It enables manufacturer-independent communication and smooth integration into automated production
processes.

Version 2.5 is widely adopted across the industry.

The standard is being further developed in partnership with WZL to meet modern requirements and support
new sensor technologies.

//I/// VDM/\ Measuring and Testing Technology 17 September 2025 10



VDMA — INDUSTRIAL LENGTH MEASURING TECHNOLOGY

Current Projects — Carbon Footprint of a Product

VDMA develops a standardized guideline (VDMA standard sheet) to calculate the carbon footprint of
products in measurement and testing technology

Focus on cradle to gate: from raw material extraction to the factory gate.

Enables simple and practical calculations.

Supports companies in complying with the CSRD and GHG Protocol through this standard.
Creates a competitive advantage through transparent and comparable sustainability metrics.

« Even though smaller suppliers are not yet required to report, their customers are increasingly asking them
for CO, data.

— Those who can provide this data demonstrate transparency, meet customer requirements, and
strengthen their competitive position.

//I/// VDM/\ Measuring and Testing Technology 17 September 2025
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Key Drivers




MORE PARTS - CLOSER TO PRODUCTION - FASTER RESULTS

KEY DRIVERS IN METROLOGY

Security
Fast Scanning
Optical Measurement

MobilityPoint Clouds
@OGIob%Iwgrgatlon
& Connect \41 o@
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\>~

| VDMA

{Smart

Manufacturing}

OLAS,

{In-line
Metrology}

{EVs & Connected
Cars}

{Portable
Metrology Solution}

{Medical Device
Manufacturing}

+ Smart

Manufacturing
demands the
integration of new
technologies into
CMMs.

» Opportunity to

improve features,
and unit pricing.

~$2 Billion by 2030

* Integrating CMMs in -«

the production floor
for improved quality
and productivity.

» Design and
technology
advancements to
capitalize on the

opportunity.

Rapidly changing

design to comply with
emission regulations,
and the development
of new concept cars.

+ Demand for CMM

solutions offering
measurement
performance and
productivity benefits.

+ Need to measure
large volumes with
increased flexibility
and productivity
across different
verticals.

+ The combined
CAGR of portable
CMMs is expected to
be 11.7% by 2023.

~$2 Billion by 2030 ~$1 Billion by 2030

Measuring and Testing Technology

+ The need to

measure complex
geometries on
increasingly
customized
products while
meeting tight
tolerance drives the
adoption of CMM
solutions.

~$1 Billion by 2030

S: Frost & Sullivan
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The Impact of the Top Three Strategic Imperatives on Industry 4.0 Metrology

SI8

Why

Frost Perspective

1)/ VDMA

Transformative Mega Trends

!

With sustainability becoming an overarching
theme across industries, the focus on electric
vehicles (EVs), hydrogen fuel cells, electric
propulsions, and renewable energy sources will
increase.

Demand for coordinate measuring machines
(CMM) and 3D portable metrology for
dimensional measurements across these
applications are expected to be high.

!

The development of smart factories to optimize
the production of new EVs is expected to
increase over the next 3-5 years, driving the
need for metrology equipment.

Improving the efficiency of EV powertrains and
electric motors will be a crucial enabler for the
development of portable CMMs.

Internal Challenges

!

As automation becomes ubiquitous in
manufacturing, demand for in-line metrology
solutions will likely grow.

The demand for in-line metrology is owing to
customers’ requirements to balance high
throughput and quality.

However, the cost and complexity associated
with in-line metrology could hinder adoption.

!

Optical metrology solutions that closely align
with manufacturers’ application-specific
measurement requirements are expected to be
rolled out into the market over the next 2-3
years.

Fully automated in-line quality control and
multi-material surface inspection are key
innovations that will drive robotic integration.

Artificial intelligence (Al), machine learning (ML),
and Big Data technologies will also play a critical
role in the short term.

*Quality 4.0 is the shift toward continuous monitoring and control by regulating
manufacturing processes against just identifying quality compliance issues.

Twin Transition in Metrology

Disruptive Technologies

!

Quality 4.0* is a key driver for advanced
metrology solutions, prompting an increased
need for inline or automated solutions.

Manufacturers can leverage the huge
volumes of dimensional metrology data to
improve the accuracy, quality, and time-to-
market, adding value to customers.

!

Data-driven modern-day manufacturing does
more than just capture data. It performs data
analysis and seamlessly connects/feeds into
the customer's enterprise systems. (e.g., ERP,
QMS) for better visibility over operations.

The volumes of metrology data will be used
to train Al/ML engines to provide actionable
insights, driving business efficiencies in the
next 1 to 3 years.

Source: Frost & Sullivan



Important Events in 2007
BTN T s

| VDMA

5

Tesla presents the first E-Roadster

Start of the financial crisis

? What was the most used App in 20077?

Measuring and Testing Technology

17 September 2025
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18 YEARS IS A LONG TIME - OR NOT?

Answer: NONE!

Download

GPRS: 53 Kbit/s
LTE: 300 Mbit/s

5G: upto 10 Gbit/s

OU Steve Jobs introduced the iPhone on 9.1.2007

//l/// VDM/\ Measuring and Testing Technology 17 September 2025 16



New election of the Pope in Rome 2005 and 2013 - same place, same event ...

VDM/\ Measuring and Testing Technology 17 September 2025 17






MEASUREMENT TECHNOLOGY IN THE MEASURING ROOM AND IN PRODUCTION

Trend #1 - Place of measurement is more flexible

\ -/

mmﬂ I

Measuring in the metrology center Measuring directly in production
Clean Not ,always” clean
Controlled temperature Not Controlled temperature
No vibrations Not vibration free

//I/// VDM/\ Measuring and Testing Technology 17 September 2025 19



MEASUREMENT TECHNOLOGY IN THE MEASURING ROOM AND IN PRODUCTION

Locat*ion of measurement changes the focus

End product

In-line / at-line measurement

,OFF-LINE* measurement

I/ VDMA IN THE MEASURING ROOM N T Q/)l



WITH SIMULTANEOUS INCREASE OF MEASURED ELEMENTS / POINTS

Trend #2 - Measurement has to be faster

e
i RENISHAWS
REVO

//1/// VDM/\ Measuring and Testing Technology
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DIGITISATION AND SUSTAINABILITY

Trend #3 - Twin Transition

At least there were similarities in the hairstyle...
//’/// VDM/\ Measuring and Testing Technology
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Digitalization in measurement technology

BIG DATA

//I/// VDM/\ Measuring and Testing Technology 17 September 2025 23






PRODUCTS RECEIVE SEVERAL UPGRADES IN THE LIFE CYCLE AND GET BETTER!

WHAT DIGITALIZATION IN MACHINERY MEANS ...

Smart services =

Condition monitoring
Predictive maintenance

- E
Online services

Virtual machines
— ‘:\.") 1

Traceability ‘-

Remote
maintenance

Smart production

| VDMA

Smart machine

Central computer
MES

Intelligent user
interfaces

Data exchange
Self-optimising

Individualisation

Improve performance => new software

Measuring and Testing Technology

17 September 2025
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HOW CAN | MANAGE TECHNOLOGY CHANGE OVER 30 YEARS?

How can | manage technology change over 30 years?
' 1990 - Windows 3.0 2000 - Windows 2000

ST alil )
- - [

\/
[ ) CYSERSECLUAITY
l
INTERNET
hini /_]\ AUGMENTED REALITY

INDUSTRY 4.0 /

re
3
ShRAAON P

? How many of production machines are accessible via the network?

//I/// VDM/\ Measuring and Testing Technology 17 September 2025 26



3 LEVELS OF AUTOMATION

Trend #4 - Automation

388

Integration in-line Response to processing centre Digitalized measuring procedure
,1-stop-2-measure* ,closed loop” ,1-click-2-measure”

//I/// VDM/\ Measuring and Testing Technology 17 September 2025 27



PMI/ MBE - FROM THE DESIGN DIRECTLY TO THE INSPECTION PLAN

Measurement programs are created partially automatically

e

+ Import CAD file

~ PMI Explorer

«Extract PMI
*Visualize PMI

&

N

| VDMA

+ Check PMI
+ Edit PMI
*+ Add PMI

— Feature Explorer

Vi Inspection Planner

+ Check references
+ Connect features and
tolerances

\_

N

Measuring and Testing Technology

e

+ Select features
+ Export inspection plan

-

17 September 2025 28



Al - challenges for measurement technology

RECORD

g

ANALYSIS

“

TRANSFER

[/ VDMA

STORAGE

Q

SEARCH

2

VISUALIZATION

SHARING

N

SECRET

Measuring and Testing Technology
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USERS ARE NOT (ALWAYS) EXPERTS ANYMORE

Trend #5: Usability is (more) important

Expectation
@

Error
prevention

Digital Customer Experience (DCX)

User Experience (UX)

Usability

Feedback

/] VDM/\ Measuring and Testing Technology 17 September 2025 30



ALOOK BACK ...

Usabillity

For my | year old dauglhtess

a magazine is an iPad tha@dees

not work.

It will remain so for her WhGICHIECH

Steyenjobs has'coded a part of her OS.

Apple's success has a lot to do with usability and is changing the way we
interact with technology ...

//l/// VDM/\ Measuring and Testing Technology 17 September 2025 31



BAD EXAMPLES AND THEIR CONSEQUENCES

Usability

//II// VDM A Measuring and Testing Technology 17 September 2025 32






Innovation will not stop!

Moore’s Law: The number of transistors on microchips doubles every two vears
Moore w describes the empi regularity that ti ber of transisto it t t . ximately every two v in Data

Transisor count
1.UA QOO 0K ’0:
| .,,’;;zs
0,000,0 00‘023:30
1004 0’ g§:°
’ ,u"‘ $ oo o
Gordon Moore in 1965 . :°“
,If the auto industry advanced as rapidly as s o mgoms |
the semiconductor industry, a Rolls Royce . 8
would get half a million miles per gallon, and 10000 1pey ey "% g Foug
. . g W
it would be cheaper to throw it away than to WL

park it.”
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, Moore's law" in Metrology

Performance /
Cost

A

Performance

hnology / $

Costs

> time

y","x,«’,“/ VDM/\ Measuring and Testing Technology 17 September 2025
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FUTURE ROADMAP FOR METROLOGY

Measurement technology is "only" a means to an end, but the decisive ....

« Time is becoming increasingly essential in the measurement process

» Optical sensors are great innovations on CMMs here
c * In the production fast measuring and evaluation of few criteria takes place
* In the measuring room a detailed evaluation with very many data takes
place

» Comparability required
 On one machine over time
« Between machines (CNC measuring machines)
« Between production sites

« * Feedback / closed loop between CNC measuring machines becomes
more important

« Userisin focus

//II// VDM/\ Measuring and Testing Technology 17 September 2025
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