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Agenda

01

02

03

04
05

Registration and breakfast
from 09:30 a.m.

Enhancinglevelopment cycles througleyberphysical
prototyping

Prof. Dr-Ing. Gunther Prokop,
Professor fur Kraftfahrzeugtechnik, Technische Universitat Dresden

10:00- 10:45 a.m.

ER&D Services: Navigating Structural Change:
Market Outlook, Trends and Growth Opportunities

Klaus Kremers, Senior Partner, Bain & Company, Inc.
10:45-11:30 a.m.

Break
11:30-11:45 a.m.

Business performance H1 2025/2026 and

market/customer outlook
Michael Licke, CSO (Bertrandt AG)
Markus Ruf, CFO (Bertrandt AG)
11:45-12:30 p.m.

Autonome Shuttlesc Motivation & Vision
Alexander Merkel, Head of Department, Bertrandt AG
from 12.30 p.m.

Lunch/ Demonstration/
Testdrive! dz(i 2 y 2 Y S & BuntRe®ition 10 45p.m.0

End of the eventpprox. 2 p.m.
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Prof. DeIng. Gunther
Prokop

Automotive Engineeringéchnische Universitat
Dresden)

Automotive R&[ saving
time and costs while
mastering ever increasing
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Prof. Dr. -Ing. Glnther Prokop, Automotive Engineering
13th May, 2026

Automotive R&[X savingtime andcostswhile
masteringeverincreasingequirementsand
complexity

BERTRANDT Capital Market Day 2026

13th May, 2026 Prof. Dr. -Ing. Gunther Prokop
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CHINA SETS NEW PACE FOR
AUTOMOTIVE INNOVATION

A new automotive ecosystem has emerged in China — reshaping global
competition through sheer speed, digital capability, and scale. Chinese OEMs are
now global leaders, launching high-tech, affordable vehicles at a pace unmatched
by Western incumbents. This transformation is no longer a local phenomenon; it
sets a new benchmark for the global industry. To remain competitive, Western
automakers must adopt the success factors that underpin "China speed”:

1.  Strong customer involvement and co-creation
2. Extensive vertical integration across the value chain
3.  Flat, agile organizations that drive rapid execution

Didier Schreiber, Niklas Brundin, Victor Keller, Dr. Klaus Schmitz, Dr. Michael Kolk, Richard J. Parkin, Jeffrey Gui, Dominigue Trancart
Chinaspeed -What MWesternMautoMl eader sMmust M| e ar n(Arthur D. intfleyeebriad/ 2026) f ast est Mi nnovator s\
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http://www.adlittle.com/en/management-team/niklas-brundin
http://www.adlittle.com/en/management-team/dr-klaus-schmitz
http://www.adlittle.com/en/management-team/dr-michael-kolk
http://www.adlittle.com/en/management-team/richard-j-parkin
http://www.adlittle.com/en/management-team/dominique-trancart
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WESTERN OEMs

Time to market AROUND 23-27 MONTHS | AROUND 36 MONTHS
Product refresh rate TYPICAL 3=3 YEARS ‘ TYPICAL 5-8 YEARS
(sometimes 2-3)
‘A.

Early co-creation via apps, OTA | Post-launch feedback loops
Increasingly In-house, iterative | Often outsourced, waterfall model
Flat & directive | Layered, committee-based

Talent profile Young, mobile, digital native | Middle-aged, functionally segmented
Source: Arthur D. Little
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Technological and organizational challenges have increasec
but basically not changed over the years

Shorter development cycles

Rising product complexity

Need for cost optimization

Worldwide distributed development

Higher requirements, quality demands (customer, legislation),
especially in emissions and safety

New technologies

Modular design, platform strategy

bk

~N o

less prototypes

need for enhanced virtual methods

need for consistent data handling during development
need for enhanced risk management during development

OO O )
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V-cycle of development vs. DevOpgcle
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Divide complex product

C into several system
layers

L TUD

System

Automotive R&D
Prof. Dr. -Ing. Gunther Prokop

engineering

C target cascading

saving time and costs while mastering ever increasing requirements and complexity

Methodical product
validation

C from component level
up to total vehicle level

Source: Rajasekaran Nataraj
Assistant Professor at Kongu
Arts and Science College, India

Constantly use
operational feedback
C for product

improvement

Slide 8
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Thorough system understanding Is the basis for sustainable
process improvements

The total vehicle functional matrix

A
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Conceptual and ncoonceptual physical chaigsexample
passive safety

conceptual physical chain: non -conceptual physical chain:
structural integrity restraint systems
C to be designed in early stages C to be designed in late stages
C design parameters to be kept
as tuning measures as long as
— possible
i ||t I~ = WA —===
=1 ] ~ —
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C Concept of functional maturity over development time . ~
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Functional maturity managemenexamples

100 %

Passive
Safety

0 %

100 %

Handling/
Ride

0%

100 %

Performance
/Efficiency

0 %

L TUD

A Maturity

) ¥ I

U TONURPRU | I,

Prototype phase 1

b ® oo

Automotive R&D

Prof. Dr. -Ing. Gunther Prokop

: Prototype phase 2

‘ Pre-series

lopment time

saving time and costs while mastering ever increasing requirements and complexity

[1]: Audi AG

[2]: Dassault Systems
[3]: Volvo Car Corp.
[4]: IPG

‘ SoP>
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Rules of thumb for efficient automotive engineering

L TUD

1. Stay in virtual world as long as possible

C Need for reliable conceptual simulation models

1. Only gradually increase system integration , especially when building up hardware

prototypes
C Need for cyberphysical (=mixed -reality) prototypes
C Need for consistent data handling in simulation and experiment

. Despite virtualization, R&D has to remain  human -centered

C Vehicle attributes have to be judged by humans , especially in the early phases
C Need for highly immersive driving simulation

. R&D methods have to keep up with advances in technology and OEM -processes

C virtual, cyberphysical testing of ADAS and automated driving

Major challenges for Engineering Service Providers
C permanently keep know -how on processes, technology, and methodology up to date
C major investments in test equipment and simulation tools

Automotive R&D  saving time and costs while mastering ever increasing requirements and complexity
Prof. Dr. -Ing. Gunther Prokop Slide 12
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Simulation models (conceptual/detailedparameterization

> Parameterization process > FU” VethIe S|mU|at|0n
VIMM - Vehicle Suspension Motion Tire - H an d I IN g
toe, camber Inertia Measuring Simulator e Validation full vehicle .
Machine (Dyn. K&C) characteristics - R | d e Cco mfo rt

- Durability (load data)

Elastomer Spring,
bearing damper

Suspension Brakes Powertrain

—=LKT
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Simulation models (conceptual/detailedparameterization
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Simulation models (conceptual/detailedparameterization

Suspension kinematics

Elastokinematics

Unsprung mass inertia
properties

Friction

Steering properties

4 DOF per wheel - steering ratio

0-30 Hz : :
- steering hysteresis
- steering feel parameters
< TUD Automotive R&D  saving time and costs while mastering ever increasing requirements and complexity —=LKT
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Simulation models (conceptual/detailedparameterization

TU Dresden Automotive Test
Center

14 test benches

- total vehicle level
- subsystem level

- component level

40 Mio. EUR Invest

< TUD Automotive R&D  saving time and costs while mastering ever increasing requirements and complexity ~=LKT
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Cyberphysu:al prototyping

Tirel@W ‘7;_,“ ) =
LW
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[1]: Audi AJ
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Cyberphysicgbrototyping

Residual vehicle
a P _EtherCAT

A Latency consideration (<5ms ms)

A Mechanical decoupling of test rigs by foundation A Digital twins of test rigs
ments A Reaktime connection A Advanced test rig control systems

< TUD Automotive R&D  saving time and costs while mastering ever increasing requirements and complexity ~=LKT
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Eigenfrequency f in Hz

Cyberphysical prototypingspecimen dynamics
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Subjective vehicle attributeshuman centered engineering
Dresden Driving Simulator (DDS)

Dresden Driving Simulator - DDS

worl d sVMI|l argest\Md
(100 x 100 m motion space)

10 m/s2? acceleration

13 Mio. EUR Invest

==
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Subjective vehicle attributeshuman centered engineering

Dresden Driving Simulator (DDS)
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Cyberphysical testing of ADAS and automated driving

Car Car Car
#0 #1 #2 #3 #4 #5 #6 37 #8 #9
. «

eeeeeeeee

[ Cyberphysical Prototype

e (I sntaneous experience of system
pasgects on full vehicle level

berience)

11478 ms / 80000 ms
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Cyberphysical testing of ADAS and automated driving
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Smart Mobillity Lab of TU Dresdem prototype testing
environment for future automotive R&D

——

. ST

| = 100 x 100 x 30 m hall (pillar  -free)

93 Mio. EUR Invest

operation starts in January 2027
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Smart Mobility Lab of TU Dresderm prototype testing
environment for future automotive R&D
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