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DIFOREM 
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How edag is advancing the automation of commercial vehicles. 
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HOW MOBILITY DATA GENERATES BUSINESS MODELS	
Using vehicle and traffic infrastructure data opens up numerous  
opportunities.

EDAG EMPLOYEE STORIES 
We make a difference. We share your values. Find out who is EDAG.

EDAG INTERNATIONAL // EDAG MALAYSIA 
Heading for new dimensions in dynamic apac markets with software 
and mobility IT.

FOREWORD
Dear Reader, 

what times these are right now. Globalisation, digitalisation and climate change are 
advancing and are in the process of fundamentally changing the economy and so-
ciety and realigning our compass. At the same time, unforeseen events, such as the 
pandemic or the global consequences of the war in Ukraine, repeatedly force us to 
pause, improvise and redisposition. Economists have coined the term VUCA for this. 
The artificial word describes new ways of seeing and reacting under the conditions of 
volatility, uncertainty, complexity and ambiguity. 

The VUCA world is both a challenge and an opportunity. The Greek philosopher So-
crates aptly summed it up as follows: ”If you want to move the world, you should first 
move yourself.” At EDAG, we have translated this into a clear maxim for action: ”re-
inventing mobility - re-inventing ourselves”.

The second issue of ”tomorrow now” tells you in extracts about this new departure 
and the exciting projects associated with it. The EDAG Group magazine introduces 
you to our new ”Energy Systems and Drive Train” business unit, reports on fascinating 
future-oriented lighthouse projects, newly bundled competences and people from the 
EDAG world who are committed to making our world smarter and thus more liveable. 
Socrates would probably take great pleasure in this. 

We hope you enjoy reading this issue and that you will remain confident and face the 
opportunities with us.

Cosimo De Carlo 
CEO of the EDAG Group
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SHORT  
NEWS

https://www.edag.com/en/edag-group/press/press-release/programming-whilst-others-are-asleep-hackathon-fulda-2021
https://www.edag.com/en/edag-group/press/press-release/silver-medal-in-ecovadis-sustainability-ranking
https://www.edag.com/en/edag-group/press/press-release/award-for-vmap-research-project
https://www.arte.tv/de/videos/079392-000-A/sprengstoff/
https://www.edag.com/en/edag-group/press/press-release/strength-for-two
https://www.edag.com/en/edag-group/press/press-release/edag-italia-with-new-headquarters-and-expanded-service-portfolio
https://www.edag.com/en/edag-group/press/press-release/edag-china-opens-new-test-centre-in-shanghai
https://www.edag.com/en/edag-group/press/press-release/edag-group-is-future-workshop-40-cooperation-partner
https://www.edag.com/en/edag-group/press/press-release/development-contract-fire-service-digitalisation-virtual-fire-extinguishing-trainer-for-edag
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THE NEXT 
ENERGY BOOST
NEW FORMS OF ENERGY AND DRIVE ARE INCREASINGLY 
BECOMING THE FOCUS OF MOBILITY AND INFRASTRUCTURE 
DEVELOPERS. EDAG IS NOW BUNDLING ITS COMPETENCES IN 
A NEW BUSINESS UNIT: „ENERGY SYSTEMS AND DRIVETRAIN“

Another example comes from the series 
development and production of fuel cell 
vehicles. In our fuel cell project, we are 
working together with Daimler AG in 
Bremen on a corresponding SUV - from 
the initial idea, through development and 
prototypes, small series toolmaking and 
production of fuel cell-specific vehicle 
parts, to testing and validation.

This is a task that is as demanding as it is 
appealing, and at the same time it high-
lights the capabilities of the new EDAG 
division. Here, we are realising the de-
velopment and integration of the new 
EE architecture into the fuel cell vehicle, 
with particular emphasis on durability and 
operational stability, taking responsibility 
for safety and the vehicle as a whole, as 
well as for the procurement and quality 
of exclusive fuel cell vehicle parts. At the 
same time, we are laying the foundations 
for the establishment of a new production 
facility in Bremen.

”Energy Systems and Drivetrain“ also has 
an exciting field of activity in the area of 
research for batteries and high-pressure 
hydrogen storage. The H2Hybat project 
is dedicated to a hybrid storage unit that 
enables flexible use of the battery for daily 
journeys as well as rapid H2 refuelling for 

WE THINK OF ENERGY 

USE IN ALL DIMENSIONS.

WE CAN DO MUCH 

MORE. THE FUTURE 

HAS BEGUN.

following the 360° approach to vehicle 
development and production solutions 
that is typical of EDAG. In doing so, we 
occupy three main playing fields.

Firstly: concepts and development, for 
example of electric motors and HV batte-
ries, fuel cell and hydrogen drives, func-
tional safety or component and system 
design. For example, our holistic perspec-
tive on Energy Management 4.0.

Secondly: Testing, validation and commis-
sioning, for example in thermal control, 
homologation, crash and safety systems, 
vehicles, tank and supply systems or the 
safe handling of hydrogen.

Thirdly, industrialisation, for example in 
the upscaling of new production techno-
logy from laboratory to large-scale pro-
duction, in small-scale toolmaking and 
the production of exclusive parts for fuel 
cell vehicles, or in the creation of hydro-
gen-focused production facilities. One 
such concrete modular, scalable and safe 
solution is Scalebat, the innovative battery 
housing for traction batteries in electric 
vehicles. 

In mobility and logistics, our focus is on all 
modes of transport, from cars and two-
wheelers to commercial vehicles and work 
machines to buses, ships, trains and air-
craft. We think of energy use in all dimen-
sions, be it in the further development of 
battery-electric e-mobility, in fuel cell and 
hydrogen drives as well as in industrial use 
and sustainable building supply.

Why did we create the new division? To 
put it in a nutshell: Because we can and 
because we want to bundle the EDAG 
competences developed over 20 years 
in this crucial future field and thus make 
them even better and more effective. In 
the field of energy and drives, we are also 

Green electricity, e-mobility, hydrogen 
and fuel cells: these are the buzzwords on 
the way to new mobility and new, smart 
production methods. One thing is certain: 
The energy infrastructure is the key to a 
sustainable future for our industrial socie-
ty and reliable living and mobility habits.

This involves the most sustainable possi-
ble generation of energy, its storage and 
availability, the corresponding, efficient 
infrastructure and distribution structure, 
and the supply of all essential energy con-
sumers. EDAG is now repositioning itself 
in this field with its „Energy Systems and 
Drivetrain“ division.

long-distance journeys. H2Hybat is cha-
racterised by safe storage in the vehicle 
floor, crash safety and integrated emer-
gency management as well as sustainabi-
lity through reusability.

The examples and our solution approa-
ches confirm that we are now taking the 
right next step with „Energy Systems and 
Drivetrain“. We have already achieved a 
lot with our customers. But together we 
can do much more. The future has begun.

Do you have a specific project or would 
you like to know more about „Energy 
Systems and Drivetrain“? Feel free to con-
tact Roberto Diesel, Project Director, or 
download our free white paper „Energy 
Management 4.0 - Evolutionary stages for 
electric vehicles“.

Roberto Diesel 
Project Director

https://www.edag.com/en/services/vehicle-development/energy-systems-and-drivetrain
mailto:roberto.diesel%40edag.com?subject=EDAG%20Magazine
https://insights.edag.com/en/energy-systems-and-drivetrain
https://www.xing.com/profile/Roberto_Diesel
https://www.linkedin.com/in/roberto-diesel-108468b4/
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NEW SOLUTIONS FOR URBAN TRAFFIC  
PROBLEMS

The success story of the „EDAG CityBot“ mobility 
concept continues. Within the context of the „Cam-
pus FreeCity“ project sponsored by BMVI, develop-
ment is to continue of the vision of a multifunctio-
nal, autonomous fleet of robots for a first practical 
application in a physical environment. The funding 
decision was officially handed over by Dr. Michael 
Güntner, state secretary at BMVI, on 24 November 
2021. The project, which is scheduled to run until 
May 2024, is being sponsored to the tune of € 11 
million by BMVI within the scope of the action plan 
„Digitalisation and Artificial Intelligence in Mobility“. 

we are delighted that, with the „Campus 
FreeCity“ project, we will reach the next 
milestone in its technical further develop-
ment and practical use,“ explains Cosimo 
De Carlo, CEO of the EDAG Group. In the 
course of the project, the EDAG Group 
will for the first time ever network two ad-
ditional intelligent, modular robot vehic-
les – the „EDAG CityBots“. These are two 
interchangeable transport and conveyan-
ce modules, developed and produced by 
the globally operating engineering ser-
vice provider. This means that the EDAG 
Group is providing the complex core of 
the real lab installation.

„We can put our skills in the development 
of autonomous vehicles, AI solutions, 
software and digitalisation and classic ve-
hicle engineering to optimum use in the 
project. A fascinating project and one in 
which our project management team in 
Fulda will be involving our EDAG specia-
lists worldwide. Apart from the technical 
challenge, what particularly motivates us 
is the fact that we will be making a so-
ciopolitical contribution with this funded 
project, to make our cities quieter, cleaner, 

more life enhancing and smarter in the fu-
ture,“ adds Cosimo De Carlo.

Using „EDAG CityBot“ vehicles developed 
by the EDAG Group, the project is carry-
ing out laboratory-scale research into the 
challenges posed by and possible soluti-
ons for our previously uncoordinated ur-
ban transport. Urban transport is charac-
terised by high traffic density, congestion, 
local emissions and the use of large areas 
of land. Its transport potential is neither 
coordinated nor fully exploited.

The interdisciplinary „Campus FreeCity“ 
project is researching the challenges po-
sed by and possible solutions for inner-
city traffic problems using two „EDAG 
CityBot“ vehicles which, in the course 
of the project, will be developed for the 
transport of passengers and goods, then 
implemented, operated and scientifically 
analysed in the laboratory. The labora-
tory development enables various topics 
relevant to future mobility and logistics 
systems be explored under realistic con-
ditions. These include networked, auto-
mated driving functions, networking and 

PROJECT PARTNERS

EINTRACHTTECH GMBH  
from Frankfurt am Main is providing 
the spatial infrastructure for the real lab 
at the Deutsche Bank Park site, and, in 
cooperation with the other partners, is 
working on relevant use cases to develop 
the user requirements and underlying 
user journeys, taking the scaling in the 
urban area into account.

T-SYSTEMS INTERNATIONAL GMBH  
from Frankfurt am Main has taken on 
the research into technical approaches, 
process and operational procedures 
for remote operation and the technical 
supervision of automated vehicles.

COMPREDICT GMBH  
from Darmstadt is responsible for the 
measurements needed to train the virtual 
sensors and predict component break-
downs.

DEKRA AUTOMOBIL GMBH  
from Klettwitz analyses future require-
ments for the approval of new mobility 
concepts, incorporates new findings into 
the new and further development of re-
gulations, and develops the test procedu-
res required to secure safe operation.

THE UNIVERSITY OF FULDA  
is responsible for supply chain modelling, 
the process model, and for the co-de-
velopment of planning algorithms.

House of Logistics and Mobility (HOLM) GmbH, the 
consortium leader, is in charge of the overall project 
management, and acting as the content-related and 
organisational interface of the consortium. Besides 
HOLM GmbH and EDAG Engineering GmbH, other 
project partners are EintrachtTech GmbH, T-Systems 
International GmbH, COMPREDICT GmbH, DEKRA 
Automobil GmbH, the University of Fulda, and the 
Technical University of Darmstadt.

„In 2019, with the CityBot mobility concept develo-
ped by EDAG, we presented a concept for making 
urban mobility more connected, more efficient and 
more sustainable. Following the presentation of the 
first fully automated AI technology carrier in 2020, 

data exchange, human-machine commu-
nication, acceptance and trust, integrated 
order management and the identification 
and realisation of economic and technical 
optimisation potentials in operation.

„This project is examining a completely 
new type of mobility and logistics system, 
and is therefore making a definite contri-
bution to the transformation of transport. 
In the long term, it offers an all-round, 
sustainable approach to solving inner-ci-
ty traffic problems,“ says Michael Kadow, 
CEO of HOLM GmbH, adding: „We are 
therefore proud to be coordinating this 
process, and to be promoting ground-
breaking industrial research and develop-
ment in cooperation with our project 
partners. As a development and networ-
king platform, we also see this project as 
a chance to increase awareness for new, 
intelligent and networked mobility con-
cepts.“

THE TECHNICAL UNIVERSITY OF 
DARMSTADT  
is responsible for the scientific guidance 
and identification of further efficiency 
potentials with regard to the design 
and operation of the drivetrain for the 
CityBots.

In addition to the consortium, FES 
FRANKFURTER ENTSORGUNGS- UND 
SERVICE GMBH has also joined the pro-
ject as an associated project partner.

https://www.youtube.com/watch?v=d6zbVRBx_SI
https://www.youtube.com/watch?v=XJVWQEr4Eao
https://www.edag.com/en/edag-group/press/press-release/start-of-campus-freecity-project-with-edag-citybots-new-solutions-for-urban-traffic-problems
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Charging sockets covered with snow, dir-
ty charging cables and the need to search 
for a suitable charging station. People 
are still very wary of eMobility. The vari-
ous market players have therefore been 
accelerat-ing their research and develop-
ment activities in recent years. Within the 
context of the „Lane Charge“ re-search 
project, EDAG, the world‘s largest inde-
pendent engineering service provider in 
the automotive industry, has developed 
and applied for a patent on a process for 
the inductive charging of electric cars. 

The inductive charging of electric cars 
involves embedding a transmitter coil in 
the road and integrating a receiver coil in 
the vehicle. To charge, the driver drives his 
vehicle over the transmitter coil, and the 
charging process can automatically begin. 
As with the wireless charging of smart-
phones, energy is fed into the battery via 
an air gap. The challenges with the auto-
mobile are the larger air gap and the hig-
her power needing to be transferred.

With the help of the EDAG circuit innova-
tion, eCars can be charged in a way that is 
both technically sim-ple and resource-sa-
ving. Unlike previous attempts to find so-
lutions, the charging intelligence here is in 
the vehicle, and no longer in the road. The 
technology embedded in the road is simp-
ler and robuster than it was in the past. 
This makes installation in the road less 
expensive, and makes it easier for ener-
gy providers and road operators to rapidly 
expand the inductive charging infrastruc-
ture. If the charging power needs to be 
regulated, this is done in the vehicle, and 
is based on the individual energy requi-
rements of the vehicle concerned. In this 
way, a single electronic component in the 
road can supply several transmitter coils, 
with each vehicle controlling the energy 
intake from its transmitter coil itself – a 
material contribution to the conservation 
of resources and cost reduction on the in-
frastructure side.

”AN INNOVATIVE PROCESS FOR THE  
INDUCTIVE CHARGING OF E-CARS“

Jochen Rohm, Embedded Systems De-
velopment Engineer at EDAG, explains the 
advantages of this new process: „With 
previous inductive methods, it was also 
possible for several transmitter coils to 
be connected to power electronics in the 
road. They could not, however, be con-
trolled individually; on the contrary, the 
power transferred via all the transmitter 
coils was geared to the vehicle with the 
lowest charge requirements. The draw-
backs of this method are obvious: as every 
vehicle has its own charge requirements, 
only one vehicle received the optimum 
charging power. What is more, real-time 
communication was essential for regu-
lation, usually via WLAN. With our tech-
nology, we are now reversing the roles. 
The charging intelligence installed in the 
vehicle decides autonomously and indivi-
dually how much energy it takes from the 
transmitter coil. As a result, many vehicles 
with different charge requirements can be 
optimally charged on just one roadside 
power electronics unit, without any need 
for real-time communication.“ EDAG has 
applied for a patent on this new process.

Within the context of the „LaneCharge“ 
project, we are working on and imple-
menting a concept for an overall charging 
system for eTaxis in cooperation with the 
Hanover University of Applied Sciences, 
the Technical University of Braunschweig 
and Sumida Components & Modules. 
EDAG is responsible here for the develop-
ment of the power electronics, and for 
the integration of the individual modules 
in the vehicle. In the next stage, initial 
tests are scheduled at the Hanover Univer-
sity of Applied Sciences. The process will 
go into operation at the taxi stand outside 
the train station in Hanover in 2023.

The „LaneCharge“ research project is 
being funded to the tune of € 2.77 mil-
lion within the scope of the Electromobili-
ty Funding Directive of the Federal Minis-
try of Transport and Digital Infrastructure 
(BMVI). The directive is being coordinated 
by NOW GmbH, and implemented by pro-
ject sponsor Jülich (PtJ).

A MATERIAL 

CONTRIBUTION TO THE 

CONVERSATION OF 

RESOURCES AND 

COST REDUCTION ON 

THE INFRASTRUCTURE 

SIDE.

Sponsored by: Coordinated by: Project promoter:

https://www.youtube.com/watch?v=BMhVdmZTaHM
https://www.edag.com/en/edag-group/press/press-release/charging-20-how-inductive-charging-is-promoting-emobility
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THE VR PAINTSHOP –  
GOOD PAINT IS NOT 
DOWN TO GOOD LUCK

It is believed that the Chinese discovered the techni-
que of lacquering 7,500 years ago. In fact, the oldest 
surviving recipe for a lacquer dates from the 12th 
century, and was composed of linseed oil to act as 
the bonding agent and sandarac as the pigment.

Paints and varnishes have always fascinated the hu-
man race. They were used to embellish people them-
selves or their surroundings. As a result of the indust-
rial revolution and the invention of the car, paints and 
varnishes experienced a veritable boom, and new 
large markets were created for them. Spray guns 
were used instead of brushes, which significantly 
reduced drying and painting times and also greatly 
improved the quality of the paint finish. 

THE VR PAINTSHOP – A MULTIFACETED AND 
PLAYFUL APPROACH TO VIRTUAL REALITY

Lacquers and paints are of great importance in our 
modern world. No matter what we consider, ever-
yday objects, aircraft, ships or cars: they would be 
hard to imagine without some kind of colour.

Then as now, painting is expensive and harmful to 
the environment. Having said that, particularly in the 
automotive industry, a superior paint job can turn a 
vehicle into a unique and individual item. We have 
tried to achieve a balance, and combine sustainabili-
ty, economic viability and design.

How? Put on a pair of VR glasses and experience 
painting from a virtual perspective.

Virtual reality and its efficient use im production en-
gineering is just one of many major technological 
trends. In the painting process, material, technology 
and design come together.

The visualisation specialists among our FEYNSINN 
digitalisation experts have developed the virtual trai-
ning tool for car body painters: the VR Paintshop. 
Using VR glasses and a real paint sprayer, it is possible 
to train, test and experience the painting process in 
the virtual spraying booth. The integrated feedback 
system also generates a high degree of realism. This 
means the paint job can be completed very quickly.

This gives real-time feedback on all relevant parame-
ters: Paint thickness, Spray angle, Speed, Distance.

Compared to conventional training methods, gamifi-
cation is used here. The user is constantly motivated 
and stimulated with high scores and challenges - un-
til the perfect result is achieved. 

„HAVE FUN PAINTING AND DOING BATTLE 
IN THE VIRTUAL SPRAYING BOOTH“

https://paintshop.training/?lang=en
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THE SHINE HAS BY NO MEANS  
WORN OFF

For some time now, the subject of „paint-
work“ has no longer been the sole con-
cern of car body painters and paint spe-
cialists.  The paint finish has become a 
high-tech product. With the simulation 
tool derived from the VR Paintshop by 
FEYNSINN, it is possible to reproduce the 
topcoat finish for exterior and interior 
coating in order to optimise possible im-
plementation.

The application can be integrated into 
new and existing paint shops, and cou-
pled with existing handling systems.  Even 
variable speeds in different stations are no 
problem.

BRIGHT PAINT COLOURS TURN GREEN

It is now possible to spray and paint wit-
hout paint mist, fumes and dirty hands, 
making it a clean matter for both the 
painter and the environment.

The absolute paint application is taken 
into account in the training simulation, 
and indicated by different colours.  As a 
result, no paint is wasted, and reworking 
is only carried out where necessary. This is 
economical, and ensures consistently high 
quality.

With the simulation of painting proces-
ses and FEYNSINN‘s VR training tool, ap-
plications have been developed that are 
already being used successfully by inter-

national OEMs, BMW for instance. Our 
customers are particularly enthusiastic 
about the possibility of individualising the 
VR Paintshop. For example, customers‘ 
own components can be integrated, and 
even processes such as the painting of 
both sides are possible. The customer‘s 
own types of paint can also be integrated. 
There are almost no limits to the individual 
adjustments that can be made for custo-
mers.

However, EDAG Production Solutions and 
FEYNSINN support not only OEMs in the 
individualisation of their application requi-
rements, but also companies from a wide 
range of other industries and sectors. They 
adapt the VR Paintshop to the special wis-
hes of the customers. For example, there 
was an inquiry from a shipbuilder who 
wanted a flashlight on the paint spray 
gun to make it easier to paint tanks better 
from the inside. We have also received en-
quiries relating to painting wind turbines 
or applying aggressive cleaning agents, 
where the wrong dosage can quickly be-
come a problem since overdosing can be 
harmful to health or attack the material of 
the component. Generally speaking, there 
are no limits to the possible range of ap-
plications for spraying substances.

The basis for all types of individualisa-
tion is the combination of VR Paintshop 
technology and the gaming technology 
used. FEYNSINN offers a complete pa-
ckage, which even includes the software, 
VR hardware and paint spray gun, laptop, 
case and of course support, installation 
and maintenance. And it still costs far less 
than many a competitor‘s product.

Would you like to try out our virtual spray-
ing booth for yourself, or are you facing 
the challenge of making your paint shop 
more advanced and ecological? Or do you 
have an application that calls for special 
individualisation? Christoph Huber, Pro-
ject Manager for Visualisation, is one of 
our virtual engineering experts, and will 
be glad to help you with any suggestions 
or queries you might have.

„MONITORING THE COATS/LAYERS OF PAINT 
BY COLOUR FEEDBACK“

DIFOREM (DIRT & FOG REMOVAL) RECONSTRUCTS IMAGE ERRORS 
CAUSED BY CAMERA LENS DEFECTS, DIRT OR FOGGING WITH THE 
HELP OF NEURAL NETWORKS IN REAL TIME.

The human driver quite naturally keeps an eye on the vehicle‘s 
environment. Applying his experience and intuition, he com-
pensates for disturbances in optical perception, for instance 
when trees temporarily conceal objects such as traffic signs. 
Technical systems for automated driving must reproduce these 
abilities in order to achieve the required high quality and availa-
bility of image data of the vehicle environment.

DiFoRem is a software solution that uses artificial intelligence 
to support assisted and automated driving, even when visibility 
is poor. To do this, neural networks are used to detect and re-
construct image errors in the individual frames of a video data 
stream in real time. The data stream with the individual recons-
tructed images can then be used by other assistance systems or 
for automated driving, in this way providing a crucial advantage 
in terms of ADAS function availability and reliability: even with 
a dirty or fogged lens, objects can be detected and classified 
effectively.

Our solution: the network architecture selected analyses in-
formation on objects and scenarios that have been previously 
seen, and recognises significant relationships through abstrac-
tion. This enables the software to reconstruct hidden objects 

in a single image on the basis of empirical values from previous 
images. The neural network acquires this ability as a result of 
the training process, by analysing millions of different individual 
images. The correctness of the abstraction is constantly checked 
during the training process.

In this way, DiFoRem increases the availability and robustness of 
camera-based signals, thus improving the incoming data quality 
for state if the art driver assistance systems or automated driving 
functions.

Code optimisation, a basic requirement for porting to embed-
ded systems, is currently being carried out. To this end, we ex-
plore the real-time capability of different manufacturers‘ FPGAs. 
In the next step towards vehicle application, objective quality 
measures for the reconstruction need to be developed. These 
measures reflect the specific requirements of the assistance and 
driving functions used, and will be included in future develop-
ment specifications for the reconstruction software.

ARTIFICIAL INTELLIGENCE 
ASSISTS AUTOMATED 
DRIVING: „DIFOREM“

Christoph Huber 
Project Leader Interactive 
Media, FEYNSINN
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Whether for planned maintenance or due to unplan-
ned downtime - if the assembly lines are at a stand-
still and no cars can be produced, the company loses 
money. Predictive maintenance promises a solution: 
this is a method that helps to optimise maintenance 
intervals and detect incipient problems in good time, 
long before the machinery breaks down. One of the 
major vehicle manufacturers was interested in this 
concept as a means of further improving efficiency, 
and awarded EDAG a contract for its implementa-
tion. High-performance hardware was needed to be 
able to process large quantities of data with intelli-
gent software; not, however, in the computer centre, 
but close to the machinery, in the network periphery. 
In cooperation with Dell Technologies, we developed 
an edge computing solution which in practical use 
more than proved its worth. 

Time is money – this is particularly true in the auto-
motive industry. Normally, the belts here run at full 
capacity, so it is not easy to make up for any disrup-
tions in production. Accordingly, overall equipment 
effectiveness (OEE) depends to a high degree on the 
smooth running of the production plant. It is not 
simply a matter of avoiding unplanned downtimes; 
maintenance and optimisation work should also be 
carried out as infrequently as possible. But until re-
cently, one of EDAG‘s major customers premises per-
formed this work at fixed time intervals.

Predictive maintenance promises appreciable im-
provements in this area. Maintenance intervals are 
measured not by operating hours, but according to 
„equipment health“. Provided that wear parts and 
materials are in good condition, there is no need to 
stop the machinery unnecessarily. To this end, it is 
necessary to collect extensive quantities of data that 
will show whether all relevant parameters are within 
the normal range. In this way, incipient problems can 
also be detected in good time.

Bearing damage in the power unit, for 
example, is indicated long before a break-
down by the way the power consumption 
creeps up. If this is noticed in time, tho-
rough preparations can be made, and the 
part replaced in very little time, whereas 
if the machine suddenly stops, first of all, 
the reason needs to be found, and then 
there is no guarantee that a replacement 
unit and the required service personnel 
will be available at that precise moment.

The implementation of predictive main-
tenance places high demands on com-
puting power and storage volume: large 
quantities of data from countless sensors 
and actuators provides information not 
only about the status of machines and 
systems, but also about the environment, 

for instance temperature and humidity. 
This flood of data has to be analysed by 
means of artificial intelligence, to find 
repetitive patterns and detect constant 
changes.

„Using intelligent technologies, our cus-
tomer wanted to optimise the maintenan-
ce of its production facilities, and beco-
me considerably more efficient in terms 
of cost, quality and time,“ explains Mark 
Kramer, Head of Production IT (Smart Fac-
tory Solutions) at EDAG Production Solu-
tions GmbH &Co. KG. Working for the 
engineering service provider, he is respon-
sible for consulting, planning and imple-
menting production IT. This includes the 
development of cyber-physical systems, 
manufacturing execution systems such 

as MES, big data solutions for production 
optimisation, quality management, real 
time information systems and predictive 
maintenance.

The first step was to decide what data 
was needed, how to acquire it, and then 
to understand what influence it has and 
how the different data interacts. In co-
operation with technical experts, the 
EDAG engineers developed pertinent 
hypotheses which were then validated 
and became part of the data evaluation, 
is how Jacek Burger, project leader for 
embedded systems & artificial intelligen-
ce and software development expert at 
EDAG Engineering GmbH, describes the 
process for arriving at the AI models.

Mark Kramer 
Head of Production IT  

Smart Factory Solutions
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The size of the database and the intelli-
gence and performance of the analysis 
algorithm are key factors in the quality of 
the knowledge gained. Accordingly, it is 
important to install powerful hardware. 
EDAG decided to employ an edge com-
puting solution, i.e. a high performance IT 
infrastructure at the „edge“ of the com-
pany. Such decentralised data processing 
in the periphery of the network and close 
to the data sources is characterised by lo-
wer latency periods, and also reduces the 
risk of disruptions in data communication.

The necessary infrastructure was a joint 
development by EDAG and Dell Techno-
logies. The IT manufacturer offers an ex-
tensive portfolio of products and solutions 
for edge computing, which covers virtually 
any application. In addition to its storage 
and server hardware, Dell Technologies 
also has the expertise to provide and ma-
nage the IT infrastructure in accordance 
with individual user requirements: at the 
edge, but also in the computer centre or a 
hybrid cloud environment.

The edge solution is required to fit seam-
lessly into the corporate IT system - not 
act like a foreign body and increase com-
plexity, which would be contrary to the 
goal of improving efficiency. Finally, the 
predictive maintenance solution was in-
terfaced with all other systems, including 
logistics, PLP (product longevity program), 
MES (manufacturing execution system) 
and ERP (enterprise resource planning). 
„The challenges in this project were de-
manding, as the underlying software had 
to be individually developed. The custo-
mer‘s systems and infrastructure are very 
specialised, so wide-ranging expertise was 
required to coordinate the AI system and 
the hardware,“ expounded Kramer.

The pilot project did indeed achieve all 
the goals that the customer had expected 
from predictive maintenance. The plan-
ning of maintenance and service intervals 
was improved, and the use of service per-
sonnel reduced. There have since been 
fewer unplanned machine breakdowns, 
spare parts management has been opti-
mised, and the analysis of the data col-

lected has improved the understanding of 
the machines. As a result of the reduced 
downtimes, overall equipment effective-
ness (OEE) rose by 2 percent.

„Although this might sound insignificant 
at first, such an improvement in OEE is 
outstanding in the automotive sector, 
which has already trimmed its processes 
to achieve maximum efficiency. Originally, 
we assumed the figure would be lower, so 
the customer is really very happy indeed,“ 
sums up Mark Kramer. The solution deve-
loped in the pilot project is now being rol-
led out to the customer‘s other plants and 
factories worldwide. At the same time, 
the practical experience gained is being 
channelled into the further development 
of the data analytics cluster.

If you, too, are interested in innovative so-
lutions such as edge computing, artificial 
intelligence and machine learning, and 
in increasing the efficiency of your plant 
with intelligent applications, Mark Kramer 
will be happy to answer any questions you 
might have.

EDAG Engineering GmbH received the 
„Top Employer“ award for outstanding 
human resource management on January 
20, 2022. The independent jury of the Top 
Employers Institute testified once again to 
the outstanding working conditions of-
fered by the world‘s largest independent 
engineering service provider in the mobi-
lity industry, and recognized its employee 
orientation. The Top Employers Institute 
has an extensive validation process for 
examining companies which, among ot-
her things, reviews people strategy, work 
environment, talent acquisition, learning, 
well-being, diversity and inclusion.

„An excellent calling card, and one we 
are delighted with. Again, this award is a 
visible and transparent acknowledgement 
of our continuous work and excellence 
in human resource management. Our 
high HR development score shows that 
our internal job portal gives employees 
the opportunity to take their next career 
step with us. In addition, we have intro-
duced a new People Review to identify 

and promote potential employees, and 
use modern Microsoft 365 functions such 
as Teams, Planner and Forms to make 
our daily work easier. These permanent 
investments in HR development and new 
working environments are extremely im-
portant to us, to ensure that we maintain 
a consistently high level of attractiveness 
as an employer. We offer an environment 
of encouragement and development for 
potential applicants, but especially for our 
employees,“ emphasizes Holger Merz, 
CFO of the EDAG Group.

Throughout Germany, a large number 
of well-known companies took part in 
this year‘s Top Employer competition – 
including 115 certified employers in the 
category „Automobile“. The competing 
companies are put through a uniform va-
lidation process. Diversity, talent strategy, 
apprenticeships, training, development 
and corporate culture, but also processes 
such as onboarding, are all subjected to 
close scrutiny.

„The annual objective assessment of our 
human resources management is particu-
larly valuable for us,“ explains Wolfgang 
Fries, Head of Global Recruiting and HR 
Business Partner. This certification shows 
that we offer an outstanding working and 
development environment, while at the 
same time giving us the opportunity to 
uncover potential fields of development.
So we continue to take on the challenges 
of the changing world of work, and are 
working on ensuring our employees a 
superlative environment not just now, but 
also in the future.“

As an engineering partner for complete 
vehicles and production plants, EDAG of-
fers engineers a wealth of prospects for 
their professional and personal develop-
ment. Numerous innovative projects at 
national and international locations ma-
kes EDAG one of the most attractive emp-
loy-ers in the mobility sector for both ca-
reer starters and people with experience.

„TOP EMPLOYER“ AWARD IN THE CATEGORY „AUTOMOBILE“ FOR THE 14TH TIME!
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Although energy management is already 
highly networked in this context, it is of-
ten determined by manufacturers‘ specifi-
cations and optimisations.

ENERGY MANAGEMENT 4.0 (FROM 
APPROX. 2025) - ACTIVELY CONTROL-
LING VEHICLES

In the fourth stage, it is no longer the 
manufacturer‘s operating strategy (which 
may be adapted by current data and fed 
back in the form of software updates) that 
determines energy management, but the 
vehicle itself. The vehicle itself uses empi-
rical data from the individual past, such as

• the battery status and charge level 
• the driver‘s usage behaviour (including 
evaluation of his schedule) 
• Price signals from local energy suppliers 
• Calendar, weather and traffic data

The focus is on the most important re-
source of an electric car: its battery. With 
current capacities of 50 to 120 kWh, it 
has a much larger storage capacity than, 
for example, the electricity storage of a 
house solar system (usually 6 to 8 kWh). 
However, drivers only use their cars for a 
few hours a day, and the rest of the time 
they sit around unused.

THE VEHICLE BECOMES AN  
ELECTRICITY BROKER

An active vehicle therefore connects its 
energy management to local energy grids 
to actively buy, store and later offer elect-
ricity again (without manual „permission“ 
from the owner and taking into account 
the cyclability of the energy storage). It 
can establish the necessary contracts itself 
on a daily basis via smart contracts and 
takes into account the most likely usage 
scenario of the vehicle via artificial intel-
ligence and neural networks. To do this, 
it also draws on information from other 
platforms and from the internet.

For example, it can store the excess che-
ap wind power in the battery on a stormy 
night and offer it again at a high price in 
the morning from 6:00 a.m., when the 
population needs the power for breakfast 
- but only enough so that the driver can 
also safely make his way to the office and 
the appointments in his diary from 7:30 
a.m. onwards.

In the best case, the user hardly has to 
worry about the energy management of 
his vehicle and can watch as the car it-
self earns the money for the electricity it 
needs for its journeys. In the process, the 
user can specify what kind of electricity 
(only sustainably produced) the vehicle is 
allowed to trade.

Not only vehicle users and energy sup-
pliers benefit from this networking, but 
also the OEM to whom the vehicle fleet 
supplies data. It can itself act as a data 
provider for energy decisions and offer 
this as a service.

Ultimately, the vehicle merges with its 
environment as part of a comprehensive 
energy network and becomes an import-
ant part of the energy supply.

GENERAL TECHNICAL CONDITIONS 
FOR ENERGY MANAGEMENT 4.0

In order to be able to implement Energy 
Management 4.0, numerous technical de-
velopments and a comprehensive energy 
end-to-end system approach in electro-
nics development („E4“ for short) are ne-
cessary. This includes:

ENERGY MANAGEMENT 1.0 (FROM 
2000) - ONLY SMALL CONSUMERS

The vehicle must regulate the consump-
tion of the low-voltage (LV) devices in 
the on-board network. This includes, for 
example, the radio central locking system, 
navigation system, (parking) heater, enter-
tainment systems and many other small 
consumers.

ENERGY MANAGEMENT 2.0 (FROM 
APPROX. 2012) - INCLUDING ELECTRIC 
DRIVE SYSTEMS

With the introduction of high-voltage 
(HV) systems for electric drive in hybrid 
and electric vehicles, vehicle developers 
need to develop and implement new 
energy strategies (within physical limits 
and known historical measurement data). 
Particular focus is on:

In the past, energy management in vehic-
les was mostly about dealing with electri-
city consumers as efficiently as possible. 
Today‘s electric cars are radically chan-
ging that. AI enables them to find out for 
themselves when the driver(s) will need 
how much power in the battery and, 
at the other times, to earn money inde-
pendently as participants in an electricity 
network („grid“) with the battery capaci-
ty. The networking of a vehicle with the 
manufacturer makes it possible to collect 
empirical data on the energy flows in the 
vehicle. The OEM can then optimise ener-
gy management and feed it back into the 
vehicle via software updates. Even more 
is possible.

• the control of currents on the consu-
mer side 
• power management within the battery 
(for high power requirements) 
• charge current management (also 
under thermal aspects)

This form of energy management is 
currently state of the art.

ENERGY MANAGEMENT 3.0 (FROM 
2020) - NETWORKED VEHICLES

From around 2020, cars will no longer be 
solitary vehicles, but rolling networked 
computers that exchange data intensively 
(in both directions) through a permanent 
cloud connection. This includes:

• Data exchange on the ageing behavi-
our of batteries 
• Software updates for an optimised 
operating strategy for battery utilisation 
• Automatic navigation to available char-
ging stations 
• Externally controlled, intelligent 
charging management to support smart 
buildings, smart grids and decentralised 
energy storage.

Benjamin Mangold 
Manager Electric Drive  

and Energy Systems

Energy management has changed a lot 
over the years. In the early days of the 
automobile, batteries were only import-
ant for starting the exterior lighting, but 
since the turn of the millennium at the la-
test, the multitude of electrical consumers 
has made energy management necessary. 
The electric car brought new momentum 
to this topic. And the next major leaps in 
energy management are already on the 
horizon.

Experts distinguish between four diffe-
rent evolutionary stages: • �an electrical/electronic architecture 

that provides for a central control unit, 
which can also be a domain or high-per-
formance computer

• �compatibility with AUTOSAR Classic and 
AUTOSAR Adaptive

• �sophisticated fault management in the 
event of a loss of connectivity to the 
cloud or failure of individual compo-
nents in the vehicle

• �advanced battery management for high 
currents depending on ageing and ther-
mal management

• �an interdisciplinary development ap-
proach for energy management across 
all areas of a vehicle
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Let‘s take a look at selected functions that 
our generic platform includes - because 
driverless operation of mostly large ma-
chines in the commercial vehicle sector 
brings further legal and technical challen-
ges.

OPTIMALLY PLANNED: IT ALL COMES 
DOWN TO PATH PLANNING

Path planning is crucial in order to move 
the vehicles safely along the intended rou-
te. There are two options, depending on 
the application: a live calculation of the 
route or virtual planning by means of a 
map stored in the control unit or in a con-
trol centre.

In driverless operation, the vehicle must 
reliably determine the respective actu-
al position. In the outdoor sector, this 
is done via a Global Navigation Satellite 
System (GNSS), such as GPS or Galileo. In 
addition, there are correction systems that 
are also based on satellites or installed re-
ference stations. However, since there can 
still be deviations between the actual and 
target position, many use supplementary 
infrastructure measures for localisation. 
These can be RFID transponders on roads 
or ultrawideband reference transmitters 
on objects, for example.

They weigh several tonnes. Skillfully steer-
ing them across the fields requires years 
of experience: without combine harves-
ters, agriculture would not exist in its 
current form. But can even huge vehicles 
like these be operated without a driver? 
Autonomous driving on public roads is 
still prohibited by law - but technologically 
possible. Adapting and further developing 
this technology for the commercial vehicle 
sector promises a wide range of advan-
tages. In this context, EDAG is helping to 
drive decisive steps forward.

Today, vehicles park themselves, keep in 
lane or maintain the necessary safety dis-
tance. This shows that much is technically 
possible - including fully autonomous dri-
ving. However, the legal framework for 
this is currently lacking. Vehicles are not 
yet allowed to drive fully autonomous-
ly on public roads. Even with the active 
support of comfort and safety systems, 
responsibility must remain with the driver.

If we make the leap to the commercial 
vehicle sector, many fields of application 
for autonomous driving in the non-pu-
blic sector will also become apparent 
here. Driverless operation saves costs and 
increases accuracy and availability. Peop-
le can also be assisted and protected in 
high-risk tasks, such as mining, the remo-
val of contaminated materials or off-road.

AUTOMATION IN THE COMMERCIAL 
VEHICLE SECTOR - A CHALLENGE?

At EDAG, we look back on a wide range 
of customer projects in the field of auto-
mated driving - both in system design at 
vehicle level, and also in the development 
of control units. We have realised several 
value-added practical applications with 
environment recognition and sensor data 
fusion for automotive customers and de-
veloped the necessary algorithms oursel-
ves.

How can we use this experience? To do 
this, we often use existing solutions in a 
„misappropriated“ way. One approach, 
for example, is to integrate a central gate-
way into the electrical/electronic vehic-
le architecture. This collects the existing 
vehicle functions and enables a targeted 
modification. Functional safety and pro-
tection against manipulation (security) are 
fundamental here in order to protect the 
environment, data and people.

EDAG has developed a system and soft-
ware platform. This is based on embed-
ded universal control units and enables 
autonomous driving even for larger vehic-
le fleets of up to 500 series production ve-
hicles. In order to respond to the different 
requirements of our customers, we have 
set up the platform generically.

KEEPING AN EYE ON THE SURROUN-
DINGS: RELIABLE ENVIRONMENT DE-
TECTION

Sensor technology faces a variety of chal-
lenges, especially in the outdoor sector. 
Ambient conditions change, for example 
due to dust, rain or fog. Even the nature 
of the detected surface is not constantly 
the same. How can errors be avoided?

The use of redundant systems based on 
different technologies offers a reliable 
solution. The raw data is evaluated and 
fused into an intelligent logic. How many 
different technologies are used differs 
depending on the application - costs and 
benefits must be considered individually 
here.

STEADY ON THE PREDEFINED PATH: 
THE PATH CONTROL STRATEGIES DO 
THE TRICK

Even in the event of external disturban-
ces, a vehicle must follow the path and 
not suddenly lose it. For this purpose, 
path control strategies are used to ensure 
that the vehicle stays on the defined path. 
A central vehicle control unit (VCU) takes 
over the longitudinal and lateral controls. 
It also controls the steering, acceleration, 
deceleration or switching of other functi-
ons such as lights and turn signals.

Sensors monitor the path control. Various 
sensor data, such as the lateral deviation 
of the vehicle from the defined path or 
possible misalignments, are constantly 
recorded and transmitted to the VCU. 
There, the data is processed, filtered and 
converted into a uniform format - thus it 
can be determined whether the vehicle 
deviates from the specified setpoint. In 
short: It is monitored in real time whether 
the vehicle is still on the previously defi-
ned path.

AUTOMATIC EMERGENCY STOP FUNC-
TION INCREASES SAFETY

As mentioned, safety is always the top 
priority in autonomous driving. The locali-
sation of the vehicle must therefore func-
tion reliably. The data from the self-locali-
sation are therefore constantly compared 
with those from the trajectory and control 
deviations are detected. If the distance 
between the vehicle‘s own position and 
the reference track exceeds a previously 
defined threshold value, an emergency 
stop function can be activated. This in-
creases the safety level enormously.

CUSTOMER REQUIREMENTS IN VIEW: 
INDIVIDUAL SYSTEM SPECIFICATIONS

We develop the underlying system to fur-
ther advance autonomous driving - but 
individual customer requirements take 
centre stage. That‘s why we work with 
our customers right from the start of the 
development process and record their 
requirements. Together we analyse the 
dangers and risks and can thus define the 
safety level of the system. Only then do 
we begin with the customer-specific ap-
plication development.

Our embedded systems make a future-
proof contribution to vehicle automation. 
Since the projects are scalable, they range 
from prototypes and showcase scenarios 
to productive solutions. Quality and safe-
ty are our top priorities. Our systems are 
as generic as possible and as application- 
and customer-specific as necessary. We 
develop automation systems holistically 
and integrate them into our customers‘ 
vehicle fleets.

Peter Weismüller 
Project Manager  

Embedded Systems
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SYSTEM AND SOFT-

WARE PLATFORM 

(...) FOR LARGER 

VEHICLE FLEETS 

OF UP TO 500 

SERIES PRODUCTION 

VEHICLES.
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WHAT ARE THE ADVANTAGES OF THE 
SMART FACTORY?

In all industries, the Smart Factory is the 
answer to the ever-increasing require-
ments and challenges confronting the ma-
nufacturing industry. Individualised custo-
mer requirements call for a high degree of 
planning accuracy and use of resources. 
Efficiency, productivity and quality are all 
expected to increase, though at the same 
time, costs are to be cut to a minimum. 
These targets are very difficult to achieve. 
Not for die Smart Factory, though.

Intelligent manufacturing can meet all 
these requirements, and has many more 
advantages over conventional production 
methods, including the following:

THE 5 PHASES OF THE SMART FACTORY – THE PRODUCTION DEVELOPMENT PROCESS AT 
EDAG PRODUCTION SOLUTIONS.

30

Years of production engineering know-how and a high degree 
of process reliability are our hallmark. Also, we have repeatedly 
optimised not only our technical processes, but also our tried 
and tested project management process, and over the years, 
have taken the countless standards and regulations for manu-
facturing processes and filtered out an essence that, in our view, 
combines the best standards from them all.

This has resulted in a standardised process model which provides 
transparent development steps that can be used to implement 
all Smart Factory projects and also the individual elements within 
the intelligent factory.

Our „5 phases of the Smart Factory“ is therefore a standardized 
production development process that can be scaled and exten-
ded to include other subject areas, to guarantee our customers 
absolute transparency and safety in every phase.

The input and know-how of our customers are essential if the 5 
Phase Model is to be successfully implemented. When it comes 
to your product and your manufacturing processes, you are the 
experts, and we need your knowledge so that we can combine 
it with our own expertise in the design of production facilities, in 
order to pave the way to an efficient Smart Factory.

The milestones in our process model are:

• Phase 1: The smart vision 
Taking the customer‘s strategy as our basis, we develop an 
initial target definition.

• Phase 2: Analysis 
The customer‘s requirements are defined, initial ideas and possi-
ble solutions are shown and discussed, and potential identified.

• Phase 3: The concept 
At the end of the conception phase, concrete processes for the 
ideal approach are presented and validated; this process also 
includes a cost-benefit and feasibility analysis.

• Phase 4: System development 
The Smart Factory, with all elements from the concept, is cons-
tructed virtually - i.e. without hardware - and the cost-benefit 
analysis is again validated virtually.

• Phase 5: Manufacturing the system 
Your Smart Factory is now physically constructed and handed 
over to you after the smart ramp-up and performance verifica-
tion.

Back in 2011, the German Federal Go-
vernment launched a project called „Futu-
re Project Industry 4.0“ , which was aimed 
at preparing industrial production for the 
future and giving companies the oppor-
tunity to play an active part in the fourth 
industrial revolution and add weight to 
establishing and promoting digitalisation 
in industry.

The intention behind Industry 4.0, or the 
4th Industrial Revolution, was to replace 
outdated production methods with in-
telligent, networked production systems, 
in this way bringing about the intelligent 
fusion of manufacturing, product and IT. 
This enables companies to react flexibly to 
rapidly changing conditions and customer 
requirements, and to adapt and optimise 

their products and processes accordingly.
consumer tests (e.g. NCAP) and homolo-
gation, OEMs are having to bow to this 
pressure and incorporate more and more 
functions in the vehicle. Especially in the 
area of driver assistance systems and  
autonomous driving, this leads to  
extremely complex task in terms of die 
computing power.

For the vehicle manufacturers, implemen-
tation of the development plans is always 
to the fore, and the focus is clearly on func-
tionality – „make it work“ is the motto 
here. Large development teams work 
independently of one another on highly 
complex tasks such as road sign and  
object recognition, etc., sometimes for  
several years. 

Finally, all the functions have to 
be incorporated into the vehicle 
– and then comes the realisation that there 
is not enough computing power for all 
the functions to be carried out at the 
same time. As start of production approa-
ches, OEMs see that time is running out, 
and they find themselves under more and 
more pressure. If they have not already 
done so, now is the time to reduce algo-
rithms, recognise optimisation potential, 
and then optimise to solve the problem.

• �Costs are already reduced in the plan-
ning and conception phase

• Later investments in hardware 
 
• �Optimised, agile, lean and accelerated 

processes

• �Increased productivity along with redu-
ced production time

• �Production of individualised products in 
extremely small quantities at competi-
tive prices

• �Quick adaptation to new products and 
processes

Andreas Friedrich 
Head of Smart Factory  

Manufacturing Solutions

• Reduced production costs

• Increased efficiency

• Quality assurance

• �Fast reaction of production to changing 
or fluctuating market requirements

• Shorter delivery periods

• �Transparent, automated order and 
supply chains

• �Reduced time to market of new pro-
ducts

30 31

mailto:andreas.friedrich%40edag-ps.com?subject=EDAG%20Magazine
https://insights.edag.com/en/the-5-phases-of-the-smart-factory
https://www.xing.com/profile/Andreas_Friedrich9
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https://smartfactory.edag.com/en/
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The digitalization of traffic in Germany is 
continually gathering pace. Using vehicle 
and traffic infrastructure data opens up 
numerous opportunities, for example in 
the development of smart cities or new 
business models. But for this to happen, 
we need unhindered communication by 
means of open standards – and the corre-
sponding publicly-owned platforms. 

The car of the future is electric, digital and 
not just a means of transport, but also 
part of the grid, the electric power supply. 
Because the energy transition, with many 
thousands of decentralized supply points, 
is making it increasingly difficult for grid 
operators to ensure grid stability. Electrici-

ty storage systems that absorb or release 
energy as required are therefore beco-
ming an increasingly important stabilizing 
factor. And why go to the enormous ex-
pense of setting up large storage systems 
when the same effect can be achieved lo-
cally, using small storage systems that are 
already available – namely the batteries in 
electric cars? This is at least the idea be-
hind the concept of bidirectional charging 
already being practiced in Japan and Cali-
fornia, for example.

German vehicle manufacturers will also 
be making use of the technology in the 
future. VW, for instance, has announced 
that all ID models with a 77-kWh battery 
will be using this technology, initially to 
ensure the supply from the home ener-
gy system, then later to enable energy to 

LANGUAGE CONFUSION INSTEAD OF 
UNIFORM DATA BASIS

The situation in the traffic flow is even 
more complex. The needs of municipal, 
state and private service companies that 
construct, operate and maintain traffic 
routes, of the providers of traffic infras-
tructure - for instance smart traffic lights 
and lamp posts, and last but not least 
of the vehicle manufacturers with their 
brand-specific on-board units (OBU) all 
have to be reconciled. Not even for the 
wireless data transmission has a standard 
platform been found: in Europe and other 
markets, when it comes to car-to-anyt-
hing communication (C2X), the two stan-
dards pWLAN (WLAN in accordance with 
IEEE 802.11p) and LTE/5G compete with 
one another.

Hence there are numerous manufacturer-
specific protocols, platforms and inter-
faces standing in the way of rapid digi-
talization. Moreover, there is a risk that 
sheer market power will ultimately prevail 
- and that American IT groups will as a 
result not only determine further develop-
ments, but also seize the added value 
generated. With services such as autono-
mous driving, map services and software 
platforms, as central communication and 
infotainment hubs for instance, Google, 
Amazon, Microsoft & Co. are already en-
croaching on the domains of the OEMs 
and offering their services as cooperation 
partners. And there is no end in sight. Nikolai Pappert 

Business Development 
Manager Smart Cities

HOW MOBILITY DATA 
GENERATES BUSINESS 
MODELS

CHALLENGE OF THE SMART CITY

For the challenges of a future-proof traf-
fic development, it is essential that all the 
players involved cooperate and create as 
comprehensive a data basis as possible. 
Only in this way can traffic be controlled 
and traffic information supplied by a sing-
le provider. Parking status, air quality data, 
new roadblocks and any that have been 
removed, congestion and public transport 
news are just some of the factors influen-
cing how people get from A to B.

Moreover, the quality of strategic traffic 
planning and operational traffic manage-
ment can be improved with the corre-
sponding data if, by means of simulation 
for example, the effects of traffic light 
controls, new cycle lanes or rerouting are 
estimated in advance and optimized to 
meet the required goal. Ideally, municipa-
lities might offer this data to citizens as 
a transparent, GDPR-compliant service of 
their smart city.

COVETED MOBILITY DATA

European automobile manufacturers are 
indeed in the development phase of uni-
form data standards and interoperable 
systems. But there are attempts on the 
part of the municipalities and other play-
ers to consolidate the valuable vehicle 
and traffic data and utilize it locally. With 
GAIA-X, the intention is to create a data 
infrastructure at EU level that will secure 
the digital sovereignty of European states 
and the companies based here, and can 
serve as the basis for a transparent digital 
ecosystem that will respect the privacy of 
citizens.

More than 850 members and 425 orga-
nizations have come together in the Ger-
man GAIA-X hub. The Federal Ministry of 
Economics is funding this initiative in 65 
different projects. In Germany, GAIA-X 

covers ten different domains including the smart city/
smart region, to improve the infrastructure by provi-
ding data platforms for towns and rural districts.

In addition, the Federal Ministry of the Interior (BMI) 
is sponsoring this area to the tune of € 850 million 
euros in 73 projects with the ”Smart Cities Made in 
Germany” program. The aim is to modernize the 
infrastructure and digitalize the public arena on the 
basis of the Smart City Charter. Among other things, 
this recommends that data should remain under the 
sovereignty of the town collecting and generating it. 
A further aspect is the use of open source software to 
avoid vendor lock-ins and ensure access to the source 
code.

STRONG PARTNERS REQUIRED

The municipalities, however, need not just a good 
technical basis, but also access to the other players, 
for instance the automotive OEMs and providers of 
smart transport infrastructures. The list of questions 
to be clarified is long: functionality, serviceability, 
data protection (GDPR), data security and the rele-
vant legal conditions pose enormous challenges for 
cities and local authorities, as well as for vehicle ma-
nufacturers.

be fed back into the public power grids 
[Source: Volkswagen]. However, this is ex-
pected to take about two years. BMW is 
testing the technology as part of a pilot 
project involving specially equipped ver-
sions of the i3 [Source: BMW], while in 
Japan, Mercedes, with its EQS and CHA-
deMO, the Japanese charging standard, 
is able to charge bidirectionally into the 
home supply (V2H, ”vehicle-to-home”) 
and into the public grid (V2G, ”vehicle-
to-grid”) [Source: Daimler]. In this country 
too, there are already startups offering car 
owners the opportunity to earn money 
with this type of business model. Up to € 
1,000 a year can be earned for contribu-
ting to the stabilization of the power grid.

One reason why progress is not faster 
is the lack of standardization: the ISO 
15118-20 standard is to regulate the 
communication for bidirectional charging 
– but the standard is still under discussion.

As an independent and innovative partner to the mo-
bility industry, EDAG can assist local authorities and 
cities with the conception and implementation of 
holistic smart city solutions and data platforms. One 
example of this is EDAG‘s involvement in the ”Cam-
pus FreeCity real lab for the research of a networked 
fleet of modular robot vehicles” project sponsored 
by BMVI. The CityBot mobility concept developed 
by EDAG plays an important role in this project. A 
further project is the visualization of the smart city 
data platform for the city of Paderborn, which offers 
innovative services based on urban data.

But for OEMs too, EDAG as your project partner can 
facilitate and accelerate collaboration with munici-
palities. As engineering specialists, we see ourselves 
as mediators and moderators who have insight into 
both areas. EDAG provides the know-how needed 
to push development ahead, both for smart cities 
and for vehicle manufacturers. For example, the eco-
system consisting of the hardware and software de-
veloped for the CityBot can be transferred to other 
vehicles at any time.

https://smartcity.edag.com/en/
mailto:nikolai.pappert%40edag-ps.com?subject=EDAG%20Magazine
https://www.linkedin.com/in/nikolai-pappert-026339179/
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One of Bahareh‘s stories is about a crayon. A sad, whi-
te crayon that is envious of the other crayons‘ pretty 
colours. Which at first doesn‘t know what it might be 
needed for and what it can do. But the hero sets off 
on a journey to find this out, and in the course of the 
story discovers its magic powers – and tasks that only 
it can do due to the very fact that it is a white crayon.

Bahareh says there is a great deal of herself in this chil-
dren‘s story. After all, she wrote it herself. „I, too, had 
first of all to learn self-confidence.“

Bahareh is not just an author of children‘s books. In 
her day job as a project manager in the EDAG Group‘s 
test laboratory in Unterschleißheim, she checks whet-
her and how the control units in a vehicle‘s camera 
sensor system communicate with each other. The 31 
year-old development engineer explains that the sub-
ject of autonomous driving has always fascinated her. 
And working for the EDAG Group, this fascination 
flows into her daily work.

Bahareh‘s family comes from Iran. Her father had been 
working for a German company for a while when, in 
1990, she was born in Hamburg. While she and her 
sister were still small, he returned to Teheran with the 
family, to take up a job as a mechanical engineer. Ba-
hareh shared his enthusiasm for technology, and stu-
died electrical engineering after school. For her thesis 
at the university, she developed a microchip for an 
implantable hearing aid, and published her scientific 
findings in three articles in a journal. After completing 
her degree, she worked for an oil company for two 
years. A good job. But life for a woman in Iran was not 
good – and she returned to her first home: Germany.

LOST IN TRANSLATION

Not an easy step to take, as anyone knows 
who, like her, has previously studied in an-
other country and has to apply for recogni-
tion of their degree in Germany. And then 
there‘s the complex German language, the 
rules of which are just about incomprehen-
sible if you haven‘t spoken it from an early 
age. When doing her Master‘s degree in 
automation and software technology in 
Stuttgart - recognition for her Iranian Ba-
chelor‘s degree having in the meantime 
been gained - she hardly dared to speak 
a word to begin with. If a professor asked 
a question or other students were chat-
ting in German. She was afraid of making 
mistakes. „I always knew the answer, but 
didn‘t dare to speak,“ relates Bahareh loo-
king back on this time when she was often 
unhappy and full of doubt.

But at some point she realised that the 
most important thing is not the language, 
but self-confidence. She decided just to go 
ahead and say something. „Of course the 
sentences were not correct, but the others 
thought it was a good thing that I was joi-
ning in and speaking my mind.“ Like in the 
story of the white crayon.

PASSION WINS

Bahareh laughs a lot when recounting her 
story. „Life‘s too short to learn perfect Ger-
man,“ she says with a twinkle in her eye. 
And it doesn‘t play a very important role 
in everyday life with the EDAG Group. Her 
team is international. It includes colleagues 
from Spain, Albania and India. „My collea-
gues say that when I tell them something, 
they can feel my motivation. That‘s why I 
can convince the others so well.“ Passion 
counts for more than perfect grammar.

LEARN SOMETHING NEW EVERY DAY

Bahareh joined the EDAG Group almost 
three years ago, after completing her Mas-
ter‘s thesis with Bosch, where she was 
involved in the construction of an auto-
nomous vehicle. Obviously, she had oppor-
tunities with the large corporation, but she 
decided in favour of EDAG. „This is where 
the interesting things are happening. We 
service providers do most of the develop-
ment and testing,“ says Bahareh. Also, she 
enjoys the wide variety her work offers. 
„So far, there has not been a single day 
when I have not learnt something new,“ 
she says.

If a test proves successful, it can happen 
that Bahareh dances around the labora-
tory. Her colleagues know all about this. 
Here, she can be just as she is, she states. 
And the team is also there for each other 

during difficult times. This became evident 
when Bahareh‘s mother fell ill and died. Ba-
hareh went to Teheran for two months. „I 
was given the time I needed. Nobody said 
to me,‘Bahareh, you have to come back to 
work‘. All they wanted to know was how I 
really was,“ she recalls. Any worry that her 
career might suffer on account of this time 
out of the office also vanished into thin air. 
Shortly after her return, Bahareh became a 
project leader.

GREAT AUTONOMOUS VISION

Her test team, says Bahareh, is like a fa-
mily. Sometimes, her colleagues also be-
nefit from Bahareh‘s second passion. She 
not only writes and illustrates books in her 
spare time: she is also a passionate cook. 
Persian dishes such as kufte, meatballs 
with nuts and plums. Or mirza ghasemi, 
a traditional dish of an aubergine dip with 
eggs. She leaves herself plenty of time for 
this, sometimes spending hours in the kit-
chen. „If I have been writing or cooking, 
I am a much happier person at work the 
next day.“

Her professional dream: to help to shape 
the smart city. In which cars and public 
transport are self-driving and everything is 
interconnected. And there should also be a 
smart café in this smart city. In which ever-
ything runs autonomously. And with the 
coffee, there will be napeloni, with Persian 
rose cream between layers of flaky pastry. 
Her favourite cake.

https://www.edag.com/en/career/what-makes-us-special/who-we-are
https://www.youtube.com/watch?v=g13RDuvk8pg


TOMORROW NOW | #2 | 04.2022 EDAG MAGAZINE

� 3938

“What kind of an evening did I have yesterday? It was 
great. I went swimming, cycling and then running,” 
says Nico with a beaming smile. It took him three 
hours. Couldn’t he maybe scale things down a little? 
A jog around the park, a few press-ups and then out 
to the cinema or for something nice to eat? “Well, I do 
enjoy doing those things, too, but it would hardly be 
the ideal preparation for a triathlon.” And when Nico 
says triathlon, he means the real thing: a 3.8 kilometre 
swim, a 180 kilometre bicycle ride and a 42.2 kilome-
tre run – without a break. Preferably on Hawaii, where 
every year the world’s best triathletes compete in the 
Ironman contest.

FABULOUS TIME TO ALI’I DRIVE

Last year, Nico reached the finish line in the legendary 
Ali’i Drive in Kona in a time of nine hours and nine 
minutes. A fabulous time for an amateur sportsman. 
Place 169 in the overall ranking, one hour and 17 mi-
nutes behind behind countryman and professional Pa-
trick Lange, who, in his second Hawaiian success was 
awarded the laurel wreath after setting a new record.

In order to be able to keep up so impressively with the 
top-ranking super athletes, Nico needs to train for 12 
to 18 hours a week – in his spare time, it should be no-
ted. Because unlike Patrick Lange, Jan Frodeno, Faris 
Al-Sultan & Co., full professionals who push themsel-
ves to their limits, Nico also has a demanding full-time 
job to do in addition to the triathlon.

CAME TO STAY

Let’s look back. In 2006, after finishing se-
condary school at home in Sindelfingen, 
Nico began an technical product designer’s 
apprenticeship at EDAG. He came to stay. 
Today, he is a project coordinator in car 
body development, where, with his team, 
he carries out CAD design work for cus-
tomers such as Daimler. EDAG’s CAD en-
gineers in Sindelfingen focus on parts and 
components for body in white assembly.

“Even as a child, I had an affinity for tech-
nology, always enjoyed tinkering and ma-
king things, and in fact I still make all my 
furniture myself,” reports Nico. He also 
tackled the job of converting a VW mini-
bus into a sport and travel mobile himself. 
“I just like pottering about and working 
things out for myself.”

SHIFTING THE LIMITS OF WHAT CAN BE 
EXPECTED

It stands to reason, then, that he also 
produces made to measure parts for his 
triathlon bike wherever possible. Just re-
cently (after training!) he designed a food 
box with a mount for his bike in CAD and 
then, in a 3D printing process, produced 
it to meet his requirements. “What I do is 
follow my curiosity, always trying to shift 
the limits of what we can expect just that 
bit further,” states Nico. “That’s also what 
I like so much about EDAG. In our projects, 
we have to pay attention to a great many 
elaborate details. We handle extremely so-
phisticated precision technology. And we 
are talking about projects the size of a car 
here, not Swiss watch dimensions.

But how do this enthusiasm for his job and 
passion for the triathlon go together? Is it 
at all possible to stay at the top of every 
field without somewhere along the way 
encountering “the man with the ham-
mer” so feared by marathon runners? “In 
a triathlon, just like in any other challen-
ging project, there are always those phases 
where you ask yourself: Why are you doing 
this? Are you even going to make it?” as 
Nico knows from experience. “Negative 
thoughts like this will get you nowhere. 
On the contrary; you have to set yourself 
positive targets and listen to your gut fee-
ling, to find out what strengths you need 
to mobilise and how to pace yourself most 
effectively.” 

 
NO TO LIFE IN A TUNNEL

Triathletes are absolutely mad, and can 
think of nothing beyond their training, per-
fecting their performance and remaining 
focussed. This is a common cliché, but one 
that has nothing to do with Nico: “Life in 
that kind of tunnel would be no good for 
me. I want to enjoy my sport. My limits are 
set by the way my body feels.”

If you are already working 50 hours a week 
during the peak phase of a project, your 
body cannot cope with the strain of ext-
reme sport. “At such times, I never push 
myself, and would certainly never put my 
health at risk,” explains Nico. “For me, it is 
basically a question of finding a fun way to 
achieve my targets while pushing myself to 
the utmost – but always within the bounds 
of what is actually possible here and now.”

NO DESIRE TO BE DEPENDENT

That’s why he doesn’t want to be marke-
ted as an athlete. “I’m not interested in 
professional sponsoring. I have no desire 
to be dependent, and will always prefer to 
be free to do what I want. By that I mean 
being involved in a sport that satisfies me 
and helps me be at one with nature,” says 
Nico with great firmness.

And speaking of clichés, it is not enough 
to say that triathletes are just mad: they are 
mad loners who are quite prepared to use 
their elbows at the transition areas and the 
finish line. For me, it is all about team play 
– in sport and at work,” counters Nico. “At 
the end of the day, even individual records 
always have many fathers – mothers, too.” 
Recently, he and some sporting friends 
spent four days running over the Alps from 
Oberstdorf to Meran. Each carrying a light 
rucksack weighing just two kilos. “Doing 
something like that, you have to be able to 
rely on one another, with everyone accep-
ting responsibility for the group. You can’t 
do it alone. Consideration creates commu-
nity spirit. And that can move mountains,” 
says Nico.

He also profits from such experiences in his 
project work. “Only by working together 
can we achieve success. That is my man-
tra. If we each give our best, then things 
work out right,” as Nico knows. “If you are 
crossing the Alps and climbing to the pass 
proves difficult, putting the pressure on will 
do no good at all. What we have to do is 
work together to find a way to solve the 
task. Once you’ve done that, then giving 
it all you’ve got is fun and extremely ful-
filling.” As an Ironman, he knows that the 
reward for the effort involved comes at the 
finish. Even if you don’t get a place on the 
winner’s rostrum.

https://www.edag.com/en/career/what-makes-us-special/who-we-are
https://www.edag.com/en/career
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25 YEARS 
EDAG MALAYSIA
What began in 1996 with a small office in 
Shah Alam, the capital of the Malaysian 
state of Selangor, southwest of the state 
capital Kuala Lumpur, is now an import-
ant development location for EDAG. In its 
anniversary year, EDAG Malaysia is now 
expanding its local service portfolio with a 
new software and mobility IT delivery cen-
tre. „Our offerings are aimed at regional 
and international OEMs as well as start-up 
and tech companies,“ explains Cosimo De 
Carlo, CEO of the EDAG Group.

„The competence and experience of the 
EDAG Group‘s global engineering network 
will flow into the new department,“ says 
Thomas Föller, Managing Director EDAG 
Malaysia. The new department works to-
gether with all units of the EDAG Group, is 
closely linked to the group‘s IT and bundles 
a wide range of competences and a wide 
variety of EDAG resources from vehicle, 
mobility and software development for the 
local customers.

EDAG MALAYSIA EXPANDS ITS  
ELECTRICS/ELECTRONICS COMPETENCES 

With a range of customised electrics/electronics ser-
vices, EDAG Malaysia is now moving even closer to 
its customers in the Asia-Pacific region. „With the 
newly created E/E Department in Malaysia, we are 
expanding our comprehensive commitment in the 
Asia-Pacific region. We will mainly benefit from re-
gional and international OEMs, but also start-up and 
tech companies,“ explains Cosimo De Carlo, CEO of 
the EDAG Group.

On the occasion of the 25th anniversary of the site in 
Shah Alam, the capital of the Malaysian state of Se-
langor, southwest of the state capital Kuala Lumpur, 
the mobility development service provider is expan-
ding its range of services in three fields: simulation, 
vehicle safety and project management.

EDAG MALAYSIA EXTENDS A WARM 
WELCOME TO ITS NEW E/E ENGINEERS! 
 
In January 2022, a new group of engi-
neers joined the company to strengthen 
the existing Embedded Systems, Mobi-
lity IT, I&V and CAE teams. E/E Malaysia 
is making good progress with its growth 
strategy of building up a competent soft-
ware development and testing organiza-
tion at the Shah Alam/Selangor site. Our 
Malaysian colleagues are working in close 
cooperation with our German teams on 
the development and implementation of 
customer projects.

The new E/E department is another milestone in the 
integrated development and optimisation of vehic-
les, production plants, derivatives and modules. The 
competence and experience of the EDAG Group‘s 
global engineering network will be incorporated 
here,“ explains Thomas Föller, Managing Director of 
EDAG Malaysia.

To this end, the new business unit cooperates with 
all of the EDAG Group‘s E/E units, is closely linked to 
the Group‘s IT, and bundles a wide range of compe-
tencies and a wide variety of EDAG resources from 
vehicle, mobility and software development for the 
local customers.

In addition to the technical know-how, the 
location in Malaysia offers further advan-
tages: Thomas Föller refers to the World 
Bank, which counts the South-East Asian 
country as one of the most open econo-
mies in the world with a modern infras-
tructure and a high trade balance ratio.

In addition, many highly talented and edu-
cated, multilingual engineers are available 
on the market in the highly developed 
Southeast Asian country. „As Asia‘s lea-
ding technology partner for CAE services 
and an attractive employer, EDAG Malay-
sia works very closely with automotive R&D 
centres in the region, in China as well as in 
Thailand and Vietnam.“

https://my.edag.com/ms/
https://my.edag.com/en/#c9625
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YOUR GLOBAL MOBILITY  
ENGINEERING EXPERTS

EDAG is an independent engineering service provider working for the global  
mobility industry. The company has a global network of some 60 branches at the 
world‘s major automobile centres to serve leading national and international vehicle 
manufacturers and technologically discerning automotive suppliers. 

In addition, EDAG also offers engineering services in the vehicle engineering,  
electrics/electronics and production solutions segments. This extensive competence 
enables EDAG to provide its customers with allround support, from the original idea 
to design, through to product development, prototype construction and even turn-
key production systems. As an innovative technological leader, the company also 
has competence centres for ground-breaking future technologies for the automotive 
industry: sustainable vehicle development, safe mobility, digitalisation and drive and 
storage technologies. 

https://www.edag.com/en
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