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EDITORIAL

 THE INDUSTRIAL SHOW 
 OF TODAY – FOR THE FUTURE 
DEAR READERS,

We embrace change, new technology and new industrial competitors because  
progress is what drives HANNOVER MESSE. It means more products to showcase 
and more information to share. The world’s leading trade fair for industrial tech-
nology thus becomes even more interesting for exhibitors and attracts even more 
visitors from across the world. 

In the process, the demands and expectations that visitors and exhibitors have  
of the trade fair will also change. There is no doubt about that. 

Consequently, we have collaborated with our exhibitors to further develop the  
concept of HANNOVER MESSE. We intend to build on our strong links with  
industry and make the digital transformation of industry more accessible and  
tangible (more on p. 36). We want to show companies how they can remain  
competitive in the future by exploiting the potential of globalization, automation  
and digitization. Thus, from 2020, “Industrial Transformation” will be the  
keynote theme of HANNOVER MESSE. 

It is now more important than ever to serve as the foremost information and  
discussion platform for representatives from business, industry, science, politics  
and society. Nowhere else will industrial companies – from startups to SMEs  
to global players – find such a large and receptive audience for their key themes  
and innovations as is the case during this one week in April in Hannover.

HANNOVER MESSE – the industry’s global hotspot –  
invites the world to Hannover again from 20 to 24 April 2020. 

Yours sincerely,

 
Dr. Jochen Köckler 
Chairman of the Managing Board at Deutsche Messe

The third edition of the Global Manufacturing and Industrialisation Summit will take place 
alongside Hannover Messe, one of the world’s largest trade fairs that attracts over 6,000 

exhibitors and 200,000 visitors.

Be part of the conversation.

Stay tuned for further updates: www.gmisummit.com

Be Part of 

#GMIS2020
Hannover, Germany
20 & 21 April 2020

www.gmisummit.com

@gmisummit

#GermanyConnects
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You can read the digital version of the  
INDUSTRIALPIONEERS magazine on your 
mobile phone, desktop or tablet and enjoy useful  
additional features at:  
www.industrialpioneers.com 

Download the QR Code Reader in the App Store  
and scan the code with your smartphone.

ANY QUESTIONS, REQUESTS OR SUGGESTIONS?  
Do not hesitate to contact us at: industrialpioneers@messe.de

YOU CAN ALSO FIND HANNOVER MESSE ON THE FOLLOWING NETWORKS:

For more than seven decades HANNOVER MESSE has always been the 
place to see the industrial world of the future. So what’s coming next?  
Take a look!

 DISCOVER THE   
HOME OF INDUSTRIAL PIONEERS!
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→ www.industrialpioneers.com
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AI AT THE TRADE FAIR
A LEARNING HAND 
BionicSoftHand, the AI-guided robotic hand developed by Festo, employs the 
method of reinforcement learning, i.e., learning by strengthening. This means that 
instead of imitating a concrete action, the robot has to achieve a predetermined 
goal on its own. It operates using the trial and error principle, optimizing its actions 
step-by-step on the basis of positive or negative feedback it receives, until the task 
is solved successfully.
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QUOTE 
 
Germans must learn that ideas sometimes  
need only to be thought through 80 percent  
in order for them to reach development.

Rolf Najork, Bosch Rexroth, quoted in Handelsblatt 

The Internet of Things (IoT) Cybersecurity Im-
provement Act of 2019 requires that IoT systems 
must meet certain minimum security require-
ments. The National Institute of Standards and 
Technology (NIST) is tasked with drawing up 
a security framework that the US government 
could use to assess potential IoT providers. An 
existing NIST Framework for the enhancement 
of cybersecurity in critical infrastructures is al-
ready regarded as the benchmark in many other 
countries. Experts expect that this will also be 
the case in the future, once the USA has decided 
on new standards of IoT cybersecurity.   ■

INVESTORS SECURITY 

USA TO DEFINE  
SECURITY NORMS 
FOR IOT PLATFORMS

LESS MONEY FOR EUROPE, 
MORE FOR GERMANY

In recent years, Chinese companies have invested clearly less in 
takeovers in Europe. Direct Chinese investment in the 28 EU 
member countries declined by 40% to €17.3 billion in 2018,  
according to a study by the Berlin-based Merics Institute and  
the US consultancy Rhodium Group published in the magazine 
Factory. In stark contrast, direct Chinese investment in Germany 
grew from almost €400 million to €2.1 billion. Only the United 
Kingdom registered more Chinese investment (€4.2 billion).  
For the first time, Chinese investors divested themselves on a  
large scale of shares previously bought in European companies. 
The authors of the report estimate that Chinese investors sold  
off shares valued at €3 billion in the recent period.   ■

SCIENCE

HEXAPOD ROBOTICS AND A BLACK HOLE 

An image that fascinates many people: a black hole. Captured thanks to international effort, including high-tech ‘made in Germany’.

The first image of a black hole this spring caused a sensation far beyond scientific circles. Staff at 
Physik Instrumente in Karlsruhe were delighted. The company has supplied hexapods for the ALMA 
telescope for years. Here, Dr. Rainer Glöß explains the role of hexapods: 

What role do hexapods play?  
Rainer Glöß: Physik Instrumente addresses the need for extremely precise hexapods and control devices which position 
sub-ref lectors in relation to the main ref lectors of the radio telescopes in dry high-altitude climates. Initially, the ALMA 
telescope had 50 antennas, in the meantime this has risen to a total of 66.

What is special about these products?  
The sub-ref lectors collect electromagnetic waves from the antennae, transmitting them to LNB devices. The hexapods 
compensate for the deformation of the main ref lector in order to optimize the beam path. Deviations can occur, for 
example, due to the continuous tracking of the antenna required to compensate for the earth’s rotation or the effects of 
gravity, wind load or thermal effects on the telescope structures. The hexapod systems are mounted behind the subre-
f lectors and provide 6DOF positioning with resolutions in the sub-micron and arc second ranges. Due to the parallel 
kinematics, the structure of the positioning systems is far more compact and stiffer than is the case with serially stacked 
multi-axis systems, thus resulting in a higher resonance frequency. As only a single platform is moved, less mass is moved, 
which allows for a faster response and higher dynamics.

Are hexapod robots used in industrial applications? 
Hexapods are capable of positioning loads of several tons precisely to micrometer accuracy and can handle the smallest 
components as well as complete body parts with a high degree of accuracy. In addition, they can operate directly with 
the employee without any additional safety precautions being required. The systems can be integrated using field bus 
interfaces. They are useful in such tasks as quality assurance, manufacturing, in prototype construction and on the 
assembly line, where they complement conventional industrial robots or are deployed in semi-automated procedures 
working in tandem with employees.   ■

According to the German Ministry for Economic 
Affairs, AI will add €32 billion to the German 
economy.   ■

€32 BILLION

The VDMA reports that approx. 

new malware programs pop up every day.   ■
300,000

FIGURES
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In Amberg, Germany, Siemens manufactures one of its most important products: the Simatic controller. 
At the same location the company is also developing downloadable applications for its customers. App 
development alongside hardware production – how does this function? In the past, a machine X-rayed all 
products to rule out faults. A special algorithm now analyzes predefined process data (40 different data 
sets) and calculates the probability of a fault occurring in a given batch. On this basis it is decided whether 
or not to X-ray the entire batch. In the past Siemens subjected 100% of the printed circuit boards to X-ray 
inspection. Thanks to the new algorithm, this figure has now been reduced to 30% – without any loss of 
quality. The algorithm was configured by means of machine learning. To this end, the process data was 
collated with the results of the X-ray machine over an extended period. 

 LOW CODE

 SHADOW IT?

The next step: “We will neutralize the quality 
control application and make it available to our 
customers and partners via MindSphere,” ex-
plains Ralf-Michael Franke, CEO of the Siemens 
factory automation division. This marks the be- 
ginning of a new software and a new business 
model. MindSphere users can then deploy the 
app together with their products. In the past, 
developers needed several weeks or even months 
to program such an end-to-end application. 
Siemens is now banking on low code, on Mendix 
and on accelerated development.  

APPS FOR THE APPSTORE 
“Low code means using visual approaches to  
develop applications,” explains Oskar Möbert, 
the engineer responsible for Mendix integration 
in MindSphere. Pioneered by Scopeland Tech-
nology, low-code platforms allow software to  
be assembled from prefabricated functionalities  
with the aid of a cockpit-like program – inter- 
actively and using drag and drop. In rare ex-
ceptions which cannot be implemented directly, 
small ‘code snippets’ are programmed in the 
language of the target system. These snippets  
can access the automatically generated object 
model. Low code has thus reduced the amount  
of manual programming and remains both  
simple and easily understandable.

Low code is not new. Comparable approaches  
are already in use in the engineering sector. But 
Mendix and Co. are becoming more and more 
important, thanks to new industrial requirements. 
Oskar Möbert, for example, needs applications 
that evaluate data from Siemens devices and solve 
customer problems. An app store without apps 
would quickly lose its appeal. “Today, applications 
must be developed quickly in order to test market 
potential. With low code the emphasis is not on 
technology, but on individual ideas for new apps,” 
he confirms.
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Is low code the next big thing in the IT sector? 
If you believe industry giants like Mendix, the 
answer is: Yes, absolutely. Yet two questions arise: 
why and what’s the point?

Low code (or ‘no code’) is based on the assump-
tion that little or no programming knowledge  
is required to develop software applications.  
This should be particularly interesting to SMEs 
which have traditionally faced problems with 
software development. But is low code the  
panacea for the most pressing challenges of  
digital transformation?

Following the intensive discussions at Mendix 
World in Rotterdam in mid-April, one could 
certainly gain the impression that, yes, low code 
is the answer to all our transformation questions. 
Excitement and harmony were widespread – 
whether it was the conversion of an Excel spread-
sheet into a web application or the announcement 
of real (i.e., native) Mendix-based mobile phone 
apps or the intensified cooperation between  
Mendix, Siemens and SAP. One question has  
to be answered, though: has low code brought  
an end to “proper” software programming?

This was the unanimous conclusion at the end 
of the two-day Mendix World. If you look at the 
numerous announcements and the discussions 
that took place in Rotterdam, it all amounts to 
a common message: low code is a viable option. 
And this applies especially to small and medi-
um-sized enterprises.

This argument was substantiated by a repre-
sentative of Continental, which recently adopted 
Mendix and has managed to convert obsolete 
software to low code in a quarter of the time  
with a significantly reduced cost and effort.  
This is possible with the aid of artificial intelli-
gence, which supposedly knows better than the 
developer himself how the application should 
work. Where will this lead, and how can SMEs 
keep up?

The goal is to develop applications quickly, cost- 
effectively and without any programming frills. 
This is of particular benefit to SMEs, which often 
lack (a) well-trained developers, and (b) generous 
budgets for such projects. So my advice is this: In 
the name of a successful digital transformation 
of your business processes, please make your way 
to Low Code City – also in the interests of your 
customers and employees.   ■

components in the warehouse are very similar, 
and there was a risk of confusion. The task was  
to avoid picking the wrong components. In  
addition, deliveries to the production line were 
often delayed due to the unavailability of com- 
ponents. Frequently, the order picking trolleys 
could not be located. The resulting loss of time 
had to be eliminated by the seamless monitoring 
of the entire production process. “Thanks to the 
Simplifier low-code platform, the applications 
can be configured quickly and evaluated much 
more efficiently, so that productive use of the 
solutions is no longer far off,” explains John  
Benad of the Industrie 4.0 management con- 
sultants Marktgut, which supported Buhler in 
the project.  

WHAT ARE THE LESSONS FOR INDUSTRY?  
And what about security? “Today’s established 
low-code platforms already meet the highest 
security standards and are perhaps even better 
than manually created software. The standard  
software approach delivers data security, accessi- 
bility and much more besides – ‘out of the box’,” 
writes Karsten Noack in a feature article for 
the International Data Group (IDG). Noack is 
founder and CEO of Scopeland Technology. 
Low-code technology is also ideally suited to 
large-scale projects – as evidenced in an IT pro-
ject implemented recently by Scopeland for  
the Federal Office for Agriculture and Food 
(BLE). This fisheries monitoring software com-
prises more than 58 specialist modules. More 
than 99% of the approximately 1.9 million lines 
of program code were generated automatically.

Contrary to expectations, the fishery IT pro- 
ject has shown that the low-code development 
methodology does not come at the expense of 
stability, performance, security and other quality 
criteria. On the contrary, it results in signifi-
cantly fewer program errors and other technical 
problems, according to the developers. This 
should be enough to convince the mechanical 
engineering industry.   ■

INTERFACE WITH HANA
Low-code platforms such as Mendix and Simpli- 
fier promise faster development – an important 
aspect given the shortage of specialist IT per- 
sonnel. “A domain expert who is familiar with 
PLC systems or the TIA portal can also write 
applications with low code,” Möbert promises. 
 Experts are already talking about ‘shadow IT’. 
“Of course, in-house IT departments can en-
hance their low code solutions. But this is often  
unnecessary,” reports the Siemens manager. 
Machine manufacturers can use this new form  
of programming to build prototypes within  
15 minutes, test them with the customer and  
then develop them further.

Siemens responded to this trend and acquired 
Mendix – to the surprise of many observers. 
Mendix contributed a community of over 60,000 
users, plus standard functionalities that are very 
expensive to development in individual cases.  
In addition, Mendix recently introduced an inter-
face with SAP’s HANA platform.

Alongside Mendix, Simplifier is another well-
known low-code platform “Made in Germany”. 
The originators are based in Würzburg and  
target their solutions at various industries – e.g., 
logistics, energy and mechanical engineering. 
The Swiss engineering company Buhler, for 
example, has developed low-code applications  
for different end devices. These exchange infor-
mation with each other, thus creating a basis for 
digital networking and efficient assembly. The 
challenge facing Buhler was as follows: many 

HOW SMES CAN  
BENEFIT FROM LOW CODE
by Michael Hülskötter,  
IT blogger and low code expert

OPINION
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ENERGY ROBOTICS
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INDUSTRIE 4.0 GENERATING BILLIONSNEW JOBS RELATED  
 TO ROBOT TECHNOLOGY 

RENEWABLES  
CHEAPER   

Robots – our new colleagues. 

Bosch is convinced that Industrie 4.0 will pay off.

The costs of onshore facilities fell by 10%. 

Bloomberg New Energy Finance has calculated  
that the cost of renewable energy has fallen steep- 
ly since mid-2018 based on the levelized cost of 
electricity (LCOE), which can be regarded as the 
costs involved in converting a form of energy into 
electricity. Their analysis shows that the LCOE 
for solar PV energy has fallen by 18% since mid-
2018. This can be attributed primarily to China 
dramatically stepping up its solar energy policy, 
which in the third quarter of 2018 led to a huge 
inf lux of solar PV modules on the marketplace 
and a consequent fall in price. By early 2019, the 
LCOE had fallen to a mere US $57 per megawatt 
hour. Wind energy is also cheaper. Since mid-
2018 onshore costs have fallen by 10% to $50 per 
megawatt hour and offshore costs by as much as 
24% to less than $100 per megawatt hour. Since 
2010 the LCOE for solar PV has fallen by 84%, 
with onshore and off-shore costs falling by 49% 
and 56% respectively. Bloomberg NEF had some 
other encouraging news: since 2012 the LCOE 
for battery storage has fallen by 76%.   ■

QUOTE 
 
We do not need research in an  
ivory tower, ultimately we need smart  
solutions so that companies can implement  
AI as quickly as possible. 

Tweeted by Hartmut Rauen, VDMA

A total of 1,300 companies were questioned in the Boston Consult-
ing Group (BCG) global study “Advanced Robotics in the Factory 
of the Future”. Only 2% of the German respondents agreed with 
the statement that the introduction of robots would result in the 
loss of more than 20% of jobs, whereas by comparison one fifth of 
the companies in China thought this was likely. German compa-
nies viewed autonomous robots optimistically, not least due to the 
country’s shortage of skilled personnel. Only 43% of the German 
respondents thought jobs would be lost due to the introduction of 
advanced robotics, whereas approx. 60% of all study participants 
hope to create new jobs by introducing robot technology.   ■

Bosch recently announced that its Industrie 4.0 solutions are expected to yield an annual turnover of one billion euros  
by 2022. Over the past four years this segment has generated more than €1.5 billion for Bosch. Since 2012, Bosch has 
focused on networking production and logistics, a strategy that increases competitiveness. Industrial technology is boom-
ing: revenue rose to €7.4 billion. Rolf Najork, director of Robert Bosch GmbH and responsible for industrial technology, 
claims: “Industrie 4.0 pays off as digital and integrated solutions make factories more efficient, f lexible and productive.” 
For example, the introduction of digital manufacturing technology at the plant in Blaichach, Allgäu, resulted in a 200% 
increase in the number of ABS and ESP units produced over six years without requiring additional plant or the acquisi-
tion of new machinery.   ■

HM 2020

PARTNER COUNTRY INDONESIA
Indonesia will be the Partner Country at HANNOVER MESSE 2020. The government of this vast 
archipelago has set itself the target of creating the biggest digital economy in South East Asia by 2020 
and wants Indonesia to boast one of the world’s ten biggest economies by 2030. The initiative “Making 
Indonesia 4.0” was launched in order to revitalize manufacturing through the introduction of Industrie 
4.0 concepts. A country rich in natural resources and by far the biggest national economy in South East 
Asia, Indonesia will be at the focus of the world’s leading industrial technology show from 20 to 24 April 
2020. Indonesia belongs to the Association of Southeast Asian Nations (ASEAN).   ■

GERMAN EXPORTS:
% OF TOTAL EXPORTS
ACCORDING TO SITC 2017

29.2% Machinery

21.5% Other19.2% Chemical products

7.4%  Electrical  
engineering  
products 

6.9% Other vehicles

6.0%  Measuring &  
control technology

5.3% Electronics

4.5%  Motor vehicles and  
automotive components
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T-Systems is vigorously promoting the “IDS_ready” 
seal. Although many users do not know what  
this actually means, its creators are promising a  
new trusted entity and a data space for increased 
sovereignty. 

 IDS_READY

 A SEAL  
FOR DATA  
EXCHANGE 
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Seven years ago, the exhibition halls in Hannover were 
lined with huge posters advertising new and intelli-
gent “4.0 components” with the slogan “Industrie 4.0 
ready”. Today, visitors rarely encounter this kind of 
advertising message since most people in the industry 
have recognized that simply adding a “4.0 component” 
is not enough to build the factory of the future or lead 
existing plants into the digitization age. Processes, data 
spaces, business models and security – in combination 
with the relevant components – have gained impor-
tance in recent years. 

And industry has learned that although the “IDS_
ready” seal (IDS stands for International Data Spaces) 
closely resembles the marketing messages of the past,  
its creators do not offer any components. Instead, they 
are creating a secure data space for industry, a key  
process step for new data-driven business models in 
manufacturing and ultimately in all sectors. “IDS_
ready” is a promise to our customers and thus a com- 
petitive advantage – thanks to IDS_ready, we are ex- 
periencing real data sovereignty in the digital world  
for the first time ever in Germany and the topic is  
becoming increasingly important for both our B2B  
and our B2C customers,” explains Sven Löff ler of 
T-Systems. The Bonn-based company sees itself as  
an enabler for SMEs. “Many customers are looking  
for a trusted entity and do not want to deal with  
new encryption technologies on a daily basis. We  
need to offer security and a plausible business model.”

  17INDUSTRIALPIONEERS
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This is also of interest to machine manufacturers 
and providers of 3D printing services. Thyssen- 
krupp and IBM are developing a platform based 
on IDS and IBM blockchain technology. By com-
bining their efforts, the aim is to achieve a higher 
degree of automation of order handling processes 
in additive manufacturing technology alongside 
data security and sovereignty. This will provide 
smaller customers without previous expertise with 
quick and easy access to additive manufacturing, 
and at the same time the platform will facilitate 
improved planning and a verifiable quality stan-
dard across the entire process chain. At the begin-
ning of the process, customers will supply Thyssen-
krupp with plans for their components in the form 
of CAD files. This data is valuable intellectual 
property of the companies since it forms the basis 
for the manufacturing of the special components – 
security and sovereignty thanks to IDS and IBM 
blockchain. This takes the platform concept to a 
new level due to significantly increased efficiency, 
security and the expertise contributed. 

DATA TRACEABILITY  
Löff ler and his colleagues are part of the Inter-
national Data Spaces Association (IDSA), whose 
members include Thyssenkrupp, Sick, Bayer, 
Schaeff ler, Volkswagen and Rittal – prominent 
names in the industry – alongside Fraunhofer 
and a large number of SMEs. Even competitors 
are united by the companies’ goal: to create  
secure data spaces to which companies can up-
load their data, share it with other companies  
or refine it to develop new business models. 
Those responsible at IDSA see machine learning 
as a potential field of application. It is conceiv-
able that a marketplace could be created in the 
IDS in order to acquire neutralized machine 
data and in turn to offer platform-independent 
microservices. And machine manufacturers do 
not have to reveal their data if they do not want 
to. Moreover, they can only use other compa-
nies’ data if they comply with the policies. The 
developers envisage a secure data marketplace 
without the need for complex contracts. So
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Researchers are also working on similar solu-
tions. The AMable project aims to create an  
ecosystem for 3D printing. It includes a market-
place for services that drive forward the devel-
opment of an additive manufactured product 
by means of design, printing and processing. 
Members of the AMable ecosystem include pro-
viders of additive manufacturing services, users 
of these services (predominantly mid-market 
companies) and AMable infrastructure provid-
ers. In order to achieve its goal, AMable offers a 
digital marketplace for booking AM services and 
a secure infrastructure for AM service providers 
and AM service users to exchange information. 
Information exchange uses the IDS architecture 
as a basis, extended by blockchain technology. 
Secret design data cannot fall into the hands 
of a competitor. Companies can define policies 
for their data and the secure data space ensures 
that these policies are complied with. This also 
includes data traceability.

BUILDING ON ISO 27001 
Many companies are still reluctant to share  
data. Summarizing the concept, Gerd Brost of 
Fraunhofer AISEC says: “Participants in the 
IDS can decide for themselves who can see their 
data, who can use it, how it is used and what it 
costs.” Certification is designed to give compa-
nies security and also covers a hardware com- 
ponent, the IDS connector. “We are on the  
eve of a large-scale rollout of the certifications.  
IDS ready invites companies to gain their first 
experiences of the IDS. There is latent uncertain-
ty in industry about data and data sovereignty, 
and we are addressing these two fears with the 
IDS,” adds Brost. 

Based on an IDS reference architecture, the 
certifications are awarded for one year by TÜV 
Süd, a leading German inspection and certifi-
cation body, and the multinational professional 
services network PricewaterhouseCoopers. They 
examine the organizations, while the technology 
is assessed by experts from Fraunhofer. Compa-
nies that are already ISO 27001 certified can 
build on this, speeding up the process. The au-
ditors examine the organization or components 
of a company. “In terms of organization, we look 
at the documentation, processes and basic IT 
protection. In terms of components, there are 
three security levels: Basis, with standard Inter-
net security; Trust, with admin monitoring; and 
Trust+, with IDS connector without admin,” 
explains Brost. Apart from the manufacturing 
industry, other sectors will also benefit in his 
view; these include medicine, where patient data 
and its cross-border analysis require a high secu-
rity level in the data space. 

And the consumer market is also discovering the 
solution. End customers gain more sovereignty 
over their data. When consumers are travelling, 
a number of apps often access their data without 
them knowing. At the same time, there is no  
integrated mobility platform on which local 
transport providers, airlines, car-sharing service 
providers and suburban railway operators can 
collaborate to bill the consumer on a pro rata ba-
sis. “This kind of platform will only be accepted 
if there is data sovereignty and security. That’s 
why IDS is so important to us,” explains Löff ler 
of T-Systems.   ■So
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Proud researchers: Prof.
Stefan Seelecke (right)
and Steffen Hau.
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Professor Stefan Seelecke and his team from 
Saarland University would definitely concur with  
Cadera’s market assessment. They have developed 
a film that gives touchscreens a third dimension. 
The thin, featherweight silicone membrane main-
tains infinitely variable positions and heights; it 
can pulse and vibrate. It also has sensor proper-
ties and thus functions as the sensory organ of the 
respective device.

When the user moves his fingertip over the dis- 
play, he feels a ‘pulse’ at a predefined point. As  
if by magic, a button appears on the display. 
Alternatively, the user is guided to the button by 
means of signals generated in the display surface. 
With the aid of this new technology – developed  
by the engineering team at the Intelligent Ma-
terial Systems Lab at Saarland University and 
the Centre for Mechatronics and Automation 
Technology – buttons can appear and disappear 

anywhere on the display as required. The display 
directs the user by means of vibrations and pulses 
that can be detected by the fingertips.

A silicone film (unspectacular at first sight, more 
or less similar to commercial cling film) lays the 
foundation for a new generation of displays. “The 
film is a so-called dielectric elastomer,” explains 
Seelecke, whose application had already received 
several awards at international conferences before 
being presented at HANNOVER MESSE.

The engineers have succeeded in printing an elec- 
trically conductive layer onto an ultrathin plastic 
membrane. This enables them to apply an elec- 
trical voltage: The electrical activity of the film 
means that it can shrink in one direction and 
stretch in the other. 

“Due to the electrostatic attraction forces, for 
example, the polymer contracts and expands,” 
explains Steffen Hau, engineer and a member 
of Seelecke’s team. In response to changes in the 
electric field the film performs a wide variety of  
‘choreographies’ and emits various signals: for  
ex-ample, high-frequency vibrations, specific  
pulses such as a heartbeat, as well as stepless lift-
ing movements. In their prototype (displayed  

at HANNOVER MESSE) the research team 
have combined the films with a smartphone 
display. This has paved the way to virtual push- 
buttons and an enhanced range of functions. 

TECHNOLOGY DOES NOT  
DEPEND ON RARE EARTHS 
An algorithm-based control system has trans-
formed a piece of plastic into a sophisticated 
technical component. “We use the film as a 
position sensor. We don’t need any additional 
sensors,” explains Hau. The researchers can 
assign each individual position on the film to 
the acquired electrical capacitance data. “This 
means that we always know how the polymer is 
currently deforming. On the basis of the elec-
trical capacitance we can deduce the respective 
mechanical def lection of the film. By changing 
the electrical voltage we can precisely control  
the film,” adds Hau. The motion sequences are  
precisely computed and programmed in a con-
trol unit.

“As our technology does not require rare earths 
or copper, it is cheap to produce, consumes very 
little energy and is very lightweight,” Seelecke 
concludes. The elastically deformable plastic 
films are the result of applications-oriented re-
search. However, the research team is looking 
for industrial partners. The touchscreen has 
acquired a third dimension.

3D touch and haptic feedback will be a determin-
ing factor in future human-machine interfaces. 
But the push-button will probably be around in 
industry for a long time to come. Cadera’s HMI 
collection makes this impressively clear.   ■

Tom Cadera has already witnessed many trends 
in machine operation. In his office he has assem-
bled a small collection of human machine inter-
faces (HMI) dating from various decades. “Some 
companies still work with interfaces developed 
in the early 90s,” explains Cadera. Usability has 
meanwhile become a competitive factor for many 
machine manufacturers. Not all industrial users 
are happy with touch-only displays. “We humans 
want to interact physically with products, like  
to feel the controls and get clear haptic feedback. 
I think we literally want to ‘get to grips’ more.  
I think that interaction will become more three- 
dimensional in the long term,” maintains Cadera.

 HUMAN MACHINE INTERFACES

 TOUCH IN THE THIRD 
DIMENSION 
Despite the introduction of the iPhone and the general trend  
towards touchscreens, the push-button still has a rightful place  
in industry. Researchers at Saarland University have now developed 
a membrane that adds a third dimension to touchscreens.

“ Our technology does not require 
rare earths or copper, is cheap to 
produce, consumes very little energy 
and is very lightweight.”

 – Prof. Stefan Seelecke
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Tom Cadera is a usability expert.
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Chancellor Merkel has just visited the stand, and Henning 
Kagermann shook hands with his old SAP colleagues. She 
has no time for that now. Appointment reminders light up 
almost continuously on her smartphone. She turns it face 
down and speaks quickly – in a mix of English and German.

“Design, production and logistics are converging fast in  
digital factories in response to customer requirements,” 
Zeine explains and lets her gaze wander across the stand. 
“We have reconstructed the industrial supply chain in order 
to explain the process to the visitors. They wander along 
the value chain and use the available technologies,” she says 
enthusiastically. But for the majority of the visitors there is 
still a lack of transparency and connectivity with regard to 
processes and data. “Supply chain management is exhaust-
ing. We want to change that and need more interoperabil-
ity.” She looks at her colleagues at the table – communica-
tors, press spokespersons. “Shall we?” – “Yes, but with a 
news embargo.” And then she continues enthusiastically, 
referring to the press release scheduled for the following 
day: Together with Beckhoff, Endress+Hauser, Hilscher, 
ifm, Kuka and Multivac, SAP is in the process of founding 
the Open Industry 4.0 Alliance. Zeine will present this 
venture to the public on Tuesday. The alliance members 
intend to create a standardized and open ecosystem for the 
operation of highly automated factories and plants, with the 
full integration of logistics and services. The alliance aims to 
overcome isolated proprietary solutions and give a decisive 
boost to the digital transformation of European industry   ̶ 
the dream of real-time f lows in the supply chain are about to 
become reality. Others are dreaming this dream too ‒ most 
recently BMW and Microsoft.

MAGIC COSTS MONEY
Together with the future members, the alliance enterprises 
are planning a so-called Open Industry 4.0 Framework 
based on existing standards such as I/O Link, OPC UA 
and RAMI. “Or a LinkedIn for industry assets,” as Zeine 
describes it. Free of charge? “Yes.” But if you want to make 
full use of LinkedIn, you need premium access for leads, 
direct messages, etc. There are also plans to connect the 
framework to SAP’s solution portfolio. “The users pay for 
the ‘magic’, but we won’t compel anyone to switch to SAP. 
If required, companies can retain their MES. After all, the 
systems are intended to work together.” The goal: 80% of 
the machines in a smart factory should speak the same lan-
guage. “Companies don’t want to tie themselves to a single 
large supplier.” According to the founders, ML applications 
and other services can be ‘magic’. Zeine looks at her smart-

phone – the messages continue to come in – and compares 
the new alliance with Apple and then corrects herself: 
“Actually, it’s more like Android, i.e., open.”

The open, standards-based concept of the Open Industry 
4.0 Alliance consists of four elements – Device Connectivity, 
Edge, Operator Cloud and Cloud Central – plus related 
services. Device Connectivity establishes the links with the 
machines and the sensors. The Edge is the central node for 
all important and necessary local functions in the factory. 
The Operator Cloud is the central node in the customer’s 
company. This Operator Cloud also has an open layer and 
supports all company-centric functions and applications. 
Finally, Cloud Central enables the bi-directional exchange 
of data (in particular master data, but also measurement 
data derived from a calibration) and information (for exam-
ple, technical documentation or repair instructions) across 
company boundaries. The cloud data centre is located in 
Frankfurt. “We will be presenting the first proofs of concept 
this summer,” Zeine promises. SAP and their alliance have 
come at the right time. Her colleagues urge her to hurry up: 
she is due to appear on the podium together with Siemens. Is 
this a meeting of new competitors? “No, it’s called ‘coopet-
iton’. In some areas they work closely together; in others a 
competitive situation may arise. That’s the way the business 
world is today,” sums up Zeine.   ■

HALA ZEINE

 LINKEDIN FOR INDUSTRY  
A quick farewell photo, a fresh glass of water – “non-carbonated, please”, a new contact, 
press representatives, interviews – Hala Zeine’s schedule at HANNOVER MESSE is already 
very busy on the first day of the show. She welcomes her guests in a simple meeting room 
with a view of the SAP stand, and she has just 30 minutes to outline the supply chain of 
the future.
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“ Supply chain management is exhausting. 
We want to change that and need more 
interoperability.”

 – Hala Zeine
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The Austrians have developed a voice-controlled 
assistant for the maintenance of plant and ma-
chinery – based on Professor Hochreiter’s theo-
retical research into the LSMT algorithm, which 
was developed in Munich in the 1990s and now 
forms the basis for Alexa, Cortana and Siri.

“The maintenance engineer talks to the ma- 
chine,” explains Schwärzler, who studied pro-
duction management in Vienna. The intelligence 
of the Workheld solution resides in an incon-
spicuous tablet. The technician approaches the 
machine, the machine recognizes the tablet  
and the conversation starts. “It could sound like 
this: ‘There are problems with the spindle in  
the Y-axis of machine no. 5’. The system then 
searches for the malfunctions and comes up with 
an answer such as: ‘This same problem occurred 
two years ago’. It suggests solutions and also tells 
us who rectified the malfunction at that time. So 
you can immediately turn to the right colleague 
who is already familiar with the problem.” 
 
THE ENGINEER DICTATES THE TEST REPORT 
In a different scenario the machine reports prob-
lems with a pump and the software immediately 
provides the technician with assembly diagrams 
and/or searches the database for the experiences 
gained by other colleagues. The repair orders  
are fed into an IoT system, which forms the basis  
for the talking machine. “We are not only pro- 
blem solvers, but also engage in interactive know- 
ledge management,” says Schwärzler, who foun-
ded his company four years ago. The system also 
records the communication with the technician. 
“The system remembers customer and project 
names, assigns information and is constantly ex- 
panding its linguistic skills,” Schwärzler adds.

The idea for the “talking machine” came to him 
and his team via their first product: a classic 
maintenance tablet containing construction plans 
and a knowledge database. “We then closely ob-
served our users and quickly noticed that the tech-
nicians on site were reluctant to write test reports 
or documentation,” says Schwärzler. Likewise, 
out-of-pocket expenses were rarely entered cor-
rectly. “There had to be an easier way.” ‘Speech 

to text’ was the solution – and at the same time 
a tricky assignment. Today, users can dictate 
their test reports to the system and report special 
information directly by voice. Each spoken 
documentation enriches the solution in terms of 
content, and other employees or new colleagues 
benefit from this. “The red maintenance manual 
with the barely legible handwritten entries will 
soon disappear,” Schwärzler predicts.
 
TECHNOLOGY ALREADY IN USE  
IN THE CAR INDUSTRY
Workheld’s technology is based on well-known 
voice-controlled assistants such as Alexa and 
Siri. But the biggest challenge lies in the devel-
opment of a framework for ‘intent recognition’. 
In other words, the machine, app, tablet or bot 
has to understand exactly what the user (e. g., the 
maintenance technician) wants to achieve. To 
this end it has to recognize the user’s language 
input, convert it into text and, if necessary, 
react to it. “We develop the frameworks for the 
machines together with our customers on site 
and deploy various NLP technologies,” Schwär-
zler explains. NLP stands for Natural Language 
Processing and describes technologies that are  
based on machine learning and enable the de-
velopment of features for understanding natural 
language in apps, bots and IoT devices. Speech 
comprehension is the key. Workheld costs €39 
per month per user and is available with SAP 
integration, if required. A large German car 
manufacturer is already using the technology  
in collaboration with Workheld.

The main competitors are augmented reality  
providers. But Workheld can hold its own. The  
company founder confidently sums up the bene- 
fits as follows: “We don’t need a helmet, glasses, 
large batteries, our eyes don’t get tired, and our  
hands remain free.”  But what about the noise  
in the factory? Can the technician and the ma-
chine understand each other? “We also work 
with headsets in harsh environments. We have 
gained good experiences with this,” Schwärzler 
confirms. And, classically with a ballpoint pen, 
he enters a task in his to-do list: “I still have to 
write to Sepp Hochreiter and tell him that we 
are already working on the talking machine.”   ■

BENJAMIN SCHWÄRZLER 

 SIRI, WHAT IS THE PUMP DOING? 
In the last issue of this magazine, the German-Austrian AI mastermind Professor Sepp  
Hochreiter demanded the talking lathe from industry. Benjamin Schwärzler from Vienna  
is already working on this project with his startup company Workheld.

“ The red maintenance manual with the 
barely legible handwritten entries will 
soon disappear.”

  – Benjamin Schwärzler
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He keeps on encountering this question – not only from pupils. 
“Young people still see a discrepancy between ecology and 
economy.” Hetzer has resolved this supposed conf lict. Located 
in Leutkirch, in the Allgäu region of Germany, Elobau produces 
CO2-neutral non-contact safety switches, sensors, push-buttons 
and complete control panels.

THE POLLUTER MUST PAY 
Hetzer has never been an environmental activist. “Of course, we 
kept track of our energy consumption, but never acted consist-
ently,” he recalls. Things changed in 2009, when the world began 
discussing climate reports. “We began to experience the first effects 
of climate change and I was convinced then – and still am today 
– that an entrepreneur has great leverage to protect the environ-
ment.” Elobau set off on its journey. For the first time, consultants 
came to the company – not strategy consultants, but engineers. 
They analysed the processes, energy consumption and electricity 
and heat production from a technical perspective. “We invested 
in two micro gas turbines, converted to biogas and bought a gas 
boiler for peak loads,” Hetzer explains. But he wanted to go a step 
further. “We bought certificates according to the gold standard for 
everything that we cannot technically save in terms of CO2.” The 
first climate impact assessment was produced. And what about 
today? “We compile our balance sheet according to the ‘economy 
of the common good’. In short, this means that those who pollute 
more or consume more should pay more.” The ‘common-good 
balance sheet’ is a stringent sustainability report which is audited 
annually and extends beyond the question of environmental stand-
ards. This is not a problem for Hetzer. On the contrary: he cannot 
understand why the general public should pay for pollution caused 
by industry. “I can’t just take the profits and leave the environment 
destroyed and exploited. That does not work.” 

SUSTAINABILITY AS A COMPETITIVE FACTOR 
What does this look like in practice – alongside green electricity, 
e-cars, biogas and waste management? The company compensates 

for every business trip – by car, plane, ship or train. “We some- 
times need to visit our colleagues in the USA.” By way of compensa-
tion Elobau leased a plot of land in Costa Rica, where farmers plant 
new trees and grow ginger, coffee and cocoa. This commitment 
entails additional accounting work and higher costs. “Nevertheless, 
we are making a profit. We are growing and looking to recruit large 
numbers of new employees,” Hetzer emphasizes. He is convinced 
that in the near future companies will find it even more difficult to 
recruit personnel if they do not commit themselves to environmental 
protection. “Some of our employees were skeptical at first. But today 
most of them come by bike and are proud that we are so successful 
– both ecologically and economically.” Elobau employs over 950 
people worldwide. 

And what about the customers? “They admire our commitment, 
but are unwilling to pay higher prices.” Nevertheless, closer  
business relationships are developing with customers who think  
in a similar way to Hetzer and his team. Suppliers sometimes cause 
problems for the Elobau purchasing staff. “Ten years ago, it was 
very difficult to determine how much CO2 is produced per square 
meter of printed circuit board. However, there are now databas-
es from which we can extract this information,” Hetzer reports. 
Elobau evaluates its suppliers. “We had to cease doing business 
with some of them,” explains the managing director. He wants 
more transparency from his partners and would like to see greater 
optimism in German companies for climate protection. “Becom-
ing CO2-neutral is also economically calculable. But not with an 
ROI period of twelve months. That must be clear to everyone. 
Family businesses, in particular, must continue to plan for the  
future,” Hetzer argues. For him and his employees one thing is 
clear: CO2 taxation must be conceived differently. “Currently it  
is cheaper to pay a fine for pollution.”   ■

 MICHAEL HETZER

ECONOMY OF THE  
COMMON GOOD 

Immediately after our interview, Michael Hetzer welcomes a group of school pupils from the local region. 
They want to find out more about Elobau and discuss climate protection and entrepreneurship with the 
company’s managing director. They submitted their questions in advance, although Hetzer had not re-
quested them to do so. But now he is surprised: “One question is: do sustainability and economic success 
rule each other out?” Hetzer shakes his head in disbelief. 

“ Becoming CO2-neutral is  
also economically calculable.”

 – Michael Hetzer
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 DR. FRANK SROKA

 THE NEW BACKBONE
Mechanical engineer Dr. Frank Sroka is responsible for 5G implementation at the Osram plant 
in Schwabmünchen, near Augsburg. In his view, 5G is more than just a new frequency. It is an 
opportunity to rethink transport and production processes – also for service providers.

March 12, 2019, was an important day for industry. “5G 
has great potential, especially in the industrial sector. We 
want to make frequencies available that will allow local 
networks to be set up in accordance with the needs of 
companies. This is an essential step on the way to Industrie 
4.0,” announced Jochen Homann, President of the Federal 
Network Agency in Bonn. For months, industry associations 
had been campaigning for campus networks.

In Schwabmünchen, near Augsburg, many Osram em-
ployees probably missed this announcement. March 12 
was a normal working day at the Osram factory. “Schwab-
münchen is a comparatively small plant with 400 employ-
ees, but is a high-tech location,” explains Dr. Frank Sroka. 
He is responsible for Osram’s Industrie 4.0 program, which 
also embraces the new communication standard. And the 
news of March 12 was simply not relevant – because he and 
his colleagues are already working with 5G.

5G FOSTERS NEW PROCESSES
The Osram plant boasts one of the first campus networks in  
Germany and, on account of its size, is a role model for 
SMEs. The Osram employees set up the new network in co- 
operation with Deutsche Telekom. Base stations with indoor 
antennas have been installed, and the driverless transport 
systems have been equipped with SIM cards. “We also 
worked with external partners to develop new software for  

the machines and transport systems,” Sroka explains. At 
the moment, 5G is restricted to processes in which people 
can quickly intervene to solve problems – in the transport of 
goods, for example. Those responsible speak of ‘uncritical 
areas’. Work is under way to finalize service-level agreements 
and response times with service providers. 

“We need this element of security when 5G is rolled out  
across the plant and we want to concentrate on our core  
business,” Sroka concludes. The new wireless standard not 
only promises faster data ex-change. “On the basis of 5G  
we aim to completely reconfigure our processes.” 5G will 
form the IT backbone at Osram.

According to Sroka and his team, the digitalization of the 
Osram plants will be based on a step-by-step model: visu- 
alization of existing processes; analysis of data; and, as the 
final step, actual process optimization. “We can achieve  
this thanks to new technical possibilities,” reports Sroka, 
referring to two practical examples. In recent months shop-
f loor employees have been equipped with mobile phones  
and the machines send messages to these devices. The 
employees then decide how they want to handle the assign-
ments: accept, forward or escalate? “In the past, colleagues 
were permanently assigned to the machines. Our autonomous 
telephone exchange creates a greater service orientation and 
generates added economic value,” Sroka says proudly.

SERVICE PROVIDERS WILL BE GRANTED ACCESS
The Osram engineers have gone a step further with  
regard to autonomous guided vehicles (AGVs) – by deploy-
ing  SIM cards. “Thanks to 5G, we can centrally manage 
the control and navigation of the AGVs. Fleet computing 
will provide us with more data, which can be analyzed 
using AI methods,” says Sroka, looking ahead to the near 
future. This will open up new possibilities – e.g., data map-
ping and the implementation of new delivery concepts along 
the entire supply chain. What’s more, Osram can integrate 
various AGV providers via the central control system and 
thus become vendor-independent. In addition, the AGVs 
will be more cost-effective because the intelligence of the 
control system is centrally located at the plants.

Will programmable logic controls (PLC) ultimately be lo-
cated in the cloud? “We’re talking about latency times. One 
millisecond is insufficient.” But the Osram team sees scope 
for other applications. “Head-mounted displays are an issue 

for us because we now have higher data volumes available. 
The new wireless standard will also benefit our test rigs. We  
are currently developing image processing software that will 
be installed in the machines. In the future, data evaluation 
will be performed centrally via cloud computing, thus allow-
ing us to carry out coherent analyses – cross-plant machine 
learning, in other words.” 

Will external machine maintenance providers have access 
to the 5G network? “Yes, Osram has a private slice for sen- 
sitive data and a public slice. That was very important to  
us right from the start,” Sroka confirms.   ■

“ On the basis of 5G we aim to  
completely reconfigure our processes.”

 – Dr. Frank Sroka
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 “It looks like we’re moving in the opposite direc-
tion,” explains Brantner, and laughs. “In the begin-
ning, we all sat round one table and everyone knew 
everything that was going on. Then we got a bigger 
table and everyone still knew what was going on. 
Today I have to lead colleagues who then lead their 
teams,” recalls the Munich-based entrepreneur. His 
job is to keep track of growth, to develop strategy 
with the two other founders – Lukas Zanger (COO) 
and Nikolas Engelhard (Senior Expert Computer 
Vision) – and to live and breathe the Magazino cul- 
ture and communication. “It’s not always easy,” 
admits Brantner. “We’re continuing to develop, but 
want to retain the openness, the founders’ presence 
and the closeness, and always tell new employees 
about the stupid things we did in the first few years. 
It’s important to us to have a close and honest rela-
tionship with our staff.” Does this sound like a family 
business? “Yes, family businesses are my role models 
in terms of sustainability, responsibility and a close 
relationship with our employees,” confirms Brant-
ner. His management philosophy could be described 
as bringing together the best of both worlds. “In in- 
dustry, customers want crazy characters but with 
well-organized structures,” adds Brantner, grinning. 

A BIT OF A CLICHÉ
Magazino can do both. Knowledge is shared on 
Confluence, while internal messages are sent via 
Mattermost – “Microsoft Office is on the way out 
here.” Face-to-face conversations are still the most 
important means of communication, however. Over 
110 employees sit in a large room, with headphones 
to reduce the noise level, and the boss doesn’t have 
his own desk – it’s hard to escape the startup clichés 
completely. Nevertheless, Brantner takes his new  
employees with him to trade fairs at which tradition-
al industrial worlds still dominate. Mid-size compa-
nies are emulating the space and work concepts of 
the startups – a change process that the founders of 
Magazino haven’t had to deal with. “We’re in the 
process of transforming from a startup into a young 
company. We need to stay alert, meet other young 

entrepreneurs and exchange ideas. That’s our mis-
sion.” And to develop technology. “When we started 
in 2011, I thought that industry would be further 
along with robotics, AI and automation by 2019,” 
recalls Brantner. 

COMPETITION FOR DTS
Magazino’s main target market is e-commerce. 
Zalando, for example, employs logistics robot Toru. 
Toru’s speciality is shoeboxes: the intelligent picking 
robot picks up individual boxes and takes them 
straight to the transfer station. And if boxes need 
to be stored or returned, it takes them back again. 
Its industry counterpart is called Soto – another 
Japanese name. The story behind the robots’ names 
goes back to the early days; the names were intended 
to be a ‘source of pleasure’ for a technical university 
professor with a penchant for Japan. Laughing about 
it today, the startup entrepreneurs look back fondly 
at that time. Supply chain robot Soto brings materi-
als to the assembly line just in time and completely 
autonomously, assure the developers. “We’re using 
it to replace the tugger train, so aren’t getting rid of 
traditional conveyor technology, which absolutely 
has its place in logistics centers. We don’t want to 
shake that up at all,” says Brantner, keen to clear up 
any misunderstanding. Instead, Soto is a competitor 
of driverless transport systems (DTS), which have 
been enjoying a revival in recent years. 

This doesn’t worry the Munich startup. They have 
another market in mind for the future – a type of  
robot operating system for non-deterministic work- 
place environments. The aim is to create a super-
ordinate system that helps the user to constantly 
realign robots, their tasks and processes, irrespec-
tive of the hardware used. “To do this, we’re using 
the knowledge we gain with Soto and Toru during 
operation,” explains Brantner. And this could well 
have been what convinced Siemens in 2015 to invest 
in Magazino – an operating system sounds tempt-
ing. The Körber Group, Zalando, Henderson and 
FIEGE Logistik have also been investors in the busi- 
ness since February 2018. Five years after it was 
founded, the Munich-based company is taking on 
another major project. The entrepreneurs are aware 
of the challenges. “We need crazy staff and want 
diverse teams. That brings us closer to our goals.”   ■

Corporations are calling for more of a startup culture. It’s a familiar headline  
and reading it makes Frederik Brantner of Magazino smile. Five years after  
founding an intralogistics startup, Brantner is now working on introducing a  
more process-driven approach in his company.

 FREDERIK BRANTNER

 THE NEW FAMILY BUSINESS 

“ When we started in 2011, I thought that  
industry would be further along with  
robotics, AI and automation by 2019.”

 – Frederik Brantner

So
ur

ce
: M

ag
az

in
o



NEWSNEWS

  3332   www.industrialpioneers.com INDUSTRIALPIONEERS

NEW GOODS

CHANGE PRODUCTION  
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■  Internet of Things
■  E-commerce
■  Blockchain
■  Automated document processing

Up to +$4.7T increase in goods trade  
by 2030 as transactions costs are reduced

Up to -$4T reduction in goods trade 
by 2030 as production moves closer to 
consumers

Up to -$310B less goods trade by 2030 
through changes in composition and  
tradability of goods

■  AI
■  Automation
■  3D printing

■  Electric vehicles
■  Renewables
■  Digital goods

Source: Siemens

QUOTE 
 
In future, 75% of data will be processed  
using edge computing. 

Volkhard Bregulla, HP,  
speaking at the Industrial Pioneers Summit

EVENT

MINDSPHERE AND ALIBABA

NEW HANNOVER MESSE PARTNERSHIP
The Global Manufacturing and Industrialisation Summit (GMIS) opens on 9 July 2019 in Yekaterinburg, Russia. Next 
year’s event will take place at HANNOVER MESSE in April 2020. Over a period of three days, top-f light industry 
players will exchange knowledge and ideas with representatives from the political community, NGOs and science. 
The focus of the numerous talks and presentations in Yekaterinburg will be on sustainability of industrial processes. 
Deutsche Messe AG is the strategic partner of the event. Partners from industry include Airbus, Siemens, Stratasys, 
Rockwell Automation, GE and IBM.   ■

PLATFORM

High spirits in Munich and Beijing: A company statement issued by Siemens announced that its MindSphere is now 
available on Alibaba cloud, thus marking a further step towards building an industrial Internet of Things (IoT) network 
in China. It fulfills a commitment made in the Memorandum of Understanding between Siemens and the lead cloud 
computing team of Alibaba and signed last year in the presence of the German Chancellor Angela Merkel and Chinese 
premier Li Keqiang.   ■
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According to Germany’s digital economy association Bitkom,  
German companies are still very slow in taking up AI. There is  
widespread uncertainty about what AI really entails and the 
concrete benefits it offers. In an effort to throw more light on the 
subject, Bitkom has launched a new website featuring a periodic  
table of AI which makes the benefits clear using various applica-
tions of artificial intelligence. Bitkom President Achim Berg be- 
lieves that in future, the two key technologies of data analysis  
and artificial intelligence will not only play a decisive role in the 
success of individual companies but also be of vital importance  
for the future of entire national economies. Yet many companies 
still lack the necessary know-how. The Periodic Table of AI offers 
them insights into the whole range of AI technologies and the 
diverse practical uses. www.periodensystem-ki.de   ■

TECHNOLOGY

THE PERIODIC TABLE OF AI  

LAW

EUROPEAN CHAM- 
PION IN PATENTS
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The European patent champion showcased 
its solutions at HANNOVER MESSE.

In 2018, Siemens submitted 2,493 patents to the 
European Patent Office (EPO), thus putting it 
back in top position in the patent rankings for  
the first time since 2011. In recent years, Siemens  
had been overtaken by Samsung and Philips.  
Siemens submitted 12.3% more patent applica 
tions than it did in 2017. The Munich-based tech-
nology company is now ahead of telecommunica-
tions giants such as Huawei, Samsung and LG.  
The American United Technologies Corpora-
tion, with 1,983 registered patent applications, is 
ranked fifth, followed by Philips with 1,617 and 
Qualcomm with 1,593 applications. The Swedish 
company Ericsson submitted 1,472 patents last 
year and occupies eighth position. Bosch is two 
places behind with 1,268 patents. Japan’s major 
electronics company Sony is 11th in the overall 
EPO rankings and submitted 1,278 patents in 
2018. Intel, the US manufacturer of semiconduc-
tors, is two places behind Sony and is now 13th  
in the rankings with 1,057 applications. Microsoft 
and Canon occupy 15th and 16th place respec-
tively. Last year Microsoft submitted 975 patents, 
Canon 816.   ■

MCKINSEY: TECHNOLOGY TRANSFORMING TRADE
INFOGRAPHICSource: Bitkom
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Platforms are a hot topic in industrial circles   ̶ Dürr is 
involved in Adamos. What distinguishes Adamos from 
competing platforms?   
We are less interested in the issue of platforms or the business 
models behind them. Our thoughts are focused on cooperation in 
mechanical engineering in connection with Industrie 4.0 and IIoT. 

How do you convince an SME to be part of this?
We openly exchange know-how. As a big player in mechanical  
engineering, it is our responsibility to help small and medium-sized 
partners. We transfer know-how, develop shared solutions and 
provide guidance in digitization. 

An association could do that too… 
Yes, that’s right, but we also have to develop applications for our 
clients in a very short space of time. We not only work with ideas, 
we need to deliver. 

Does that also include standards?
We are working on how to standardize communication in order to 
interconnect machines and simplify the exchange of information. 
But clearly with respect to OPC UA specifications, for example   ̶  
professional associations such as the VDMA should also be playing 
their part.

AI and machine learning formed a focal point of this 
year’s HANNOVER MESSE. Many SMEs find it difficult 
to get AI projects off the ground. Does industry need de- 
velopment platforms for AI? 
Sepp Hochreiter from the Linz Institute of Technology has called 
for that and I completely endorse his opinion. For example, our 
engineers have developed an application with elements of AI which 
enable paint robots to immediately recognize errors in the painting 
operation. We can, for instance, analyze the paint dosage pump and 
air pressure, thus immediately spotting the anomalies in the amount 
of paint used. In other words, problems with quality standards are 
identified during production itself. We share this information with 
other companies: a small company with only three employees in  
the development department could never achieve this. 

So you neutralize the errors in applications?
Exactly, and we then share this with Adamos members. 

Let’s get back to the platform   ̶ collaboration is im- 
portant, but sharing data on the cloud tends to be 
viewed skeptically and the majority opt for edge appli- 
cations. What’s going on here?
I think for years we continued to communicate the topic of cloud 
computing badly. The onus is on the big infrastructure providers 

to explain more about where the data is, what will be done with it. 
There is a lot of skepticism about cloud applications. And it’s true 
that edge computing is gaining in significance. In addition, in the 
recent past there was a lot of hype about Big Data. But today we 
don’t need much data in order to identify problems or improve per-
formance. The edge is sufficient for this purpose. This has been  
an important learning curve for many machine manufacturers. 

All the platforms are trying to gain members. But users 
seem wary about becoming dependent – do you under-
stand that?
It is clear that in future there will continue to be different plat- 
forms available. We have a big client who is active in a competing 
platform but despite this we continue to support the applications 
and continue to supply this client. If clients tell us we have to  
conform to specific standards from platform XY, we do that as 
ADAMOS is an open platform. The thing is to learn from one 
another. We will not be selling any operating systems. That is 
something the SME sector is allergic to.

Nonprofit?
The platform must cover its costs, we don’t earn anything with  
the platform, but through the sale of the applications we supply  
to the members. 

How are German platforms viewed internationally? 
We lost the race on the B2C Internet market. But still have a 
chance in B2B. The eyes of our US and Chinese competitors are 
focused on us. The Chinese companies in particular want to be 
part of the platform. But it is in applications that most interest is 
being shown. 

What do you consider will be the three most important 
issues in the coming five years? 
Overall, the digitalization of our work, processes, whether it’s in 
management, in production or dealings with our customers.  
Secondly, the question how we can remain successful in China, 
how the domestic market is developing there and thirdly, the issue 
of a generation change in companies. I am not simply referring 
to management functions. The attitudes and demands of young 
people towards companies have changed completely. We find our-
selves with two contrasting worlds – the one inhabited by skilled 
West Europeans who call for f lexible working models, and in the 
other world colleagues who are driven by wanting to get to the top, 
for example in Korea. 

Okay, tell me about the technology – looking a few years 
ahead, how will things be different? 
The hardware has almost been perfected. With some applications 
we might be able to improve by up to a few percent, but it is the 
software, the usability and the user experience that makes the dif-
ference. We need good user interfaces in order to remove the com-
plexity for users in the industrial nations and emerging markets. 
This is something that will be occupying us a lot in Europe.   ■

RALF W. DIETER

 WE’RE NOT SELLING AN  
 OPERATING SYSTEM 
Ralf W. Dieter, chairman of the Dürr AG board of management, explains the importance  
of platforms for AI, why the cloud is losing its appeal and how to manage the complexity of 
machine data in the future. 

“We share know-how openly.”
 – Ralf W. Dieter
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logistics automation and warehousing systems.  
This is the ideal route for visitors, according to 
CEO Köckler. “We will continue to strengthen 
the brand and will be integrating and merging 
the existing sub-brands into the HANNOVER 
MESSE umbrella brand,” he said, adding that  
a new site layout would also create room for 
growth. 

Every two years, starting in 2020, the new dis-
play category Logistics will showcase conveyor 
and warehousing systems, warehouse and oper-
ating equipment, industrial trucks and acces-
sories, driverless transport systems, packaging 
and logistics services (Halls 2, 3 and 4). In view 
of the importance of logistics for Industrie 4.0, 
however, the organizers emphasize that topics 
such as logistics automation and digital logistics 
in particular will be included in the event every 
year, thus expanding the annual portfolio of 
HANNOVER MESSE in these areas. 

The display category research and development  
is also being given a new name: Future Hub.  
Energy topics, including the infrastructure for  
electric vehicles, will now come under the name  
of Energy Solutions and will be sharing a number  
of halls (11, 12, 13) with the automation category.  
The display category Engineered Parts & Solu-
tions will also be making an annual appearance 
in Hannover. It covers lightweight construction, 
additive manufacturing, 3D printing, surface 
technology, material-specific components, joining 
technologies and engineering services.

Alternating with the focus on logistics, the display 
category Compressed Air & Vacuum will be 
coming to Hannover every two years and is set  
to fill Hall 26.

The advisory board is fully behind the new 
concept, said Loh. “We are the global show for 
industry,” he concluded at the end of the press 
conference. In short, high praise for the trade  
fair organizers and at the same time a call for 
them to defend their leading position.   ■

Professor Dr. Friedhelm Loh from Rittal is a 
man of clear words: “For us, the abbreviation 
HMI [HANNOVER MESSE Industrie] stands 
for heute, morgen und immer – today, tomorrow 
and always,” explained Loh, chairman of the 
exhibitor advisory board, at the press conference 
on the ongoing development of HANNOVER 
MESSE. Beginning in 2020, the lead theme of 
the event will be Industrial Transformation. CEO 
Dr. Jochen Köckler and his team have joined 
forces with the exhibitors to create a new struc-
ture designed to make HANNOVER MESSE 
future-proof.

Digitalization will be taking center stage at the  
exhibition site under the name Digital Ecosys-
tems. “Digital ecosystems are at the heart of the 
industrial transformation. They have an impact 
on all other areas of the event and from 2020  

will therefore be moving to center stage at the 
show (Halls 14 to 17),” reported Köckler. This 
display category focuses on digital networking 
and applications for industry, with topics includ-
ing business software, digital recording of the 
product life cycle, production control systems, 
logistics IT, digital platforms and cloud solutions, 
IT security, augmented and virtual reality, ener-
gy management solutions, artificial intelligence 
and 5G infrastructure.

Automation, Motion & Drives are the corner-
stone of industry and HANNOVER MESSE. 
While making their way from Hall 2 to Hall 13, 
trade fair visitors will discover more about  
factory, process and energy automation as well  
as drive and f luid power solutions, robotics, 
industrial sensors and image processing, power 
transmission, transformers, energy supply,  

The transformation of industry is continuing apace. As the most important showcase 
for industrial companies, HANNOVER MESSE is introducing a new program in 2020. 
Covering six display categories, it will allow trade visitors to experience the changes  
for themselves. 

 HANNOVER MESSE 2020  
 TODAY, TOMORROW  
 AND ALWAYS 

“ We welcome the new concept and its 
clear focus. The hall structure follows 
an overall idea in terms of the concept 
and shows how the areas of office and 
shop f loor are growing together through 
automation and continuous data f low. 
The keynote theme ‘Industrial Trans-
formation’, which unites all the exhibi-
tion areas, is in perfect keeping with this 
development.”

INTERESTED? 
 
Do you have any questions about the new 
structure of HANNOVER MESSE 2020 or would 
you like to find out about the wide variety of 
participation options? We would be pleased to advise you. 
 
Emanuel Marra
Tel. +49 511 34466
hannovermesse@messe.de

ROLAND BENT  
CTO of Phoenix 

Contact GmbH & Co. KG

HALA ZEINE  
EVP, Global Head 

Digital Supply Chain, SAP

“ Design, production and logistics are 
converging fast in digital factories in 
response to customer requirements.  
At HANNOVER MESSE, we are 
demonstrating the entire industrial 
supply chain in order to explain the 
process to the visitors.”
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From a recent conversation in a typical local pub: “How on earth 
can Google be worth almost ten times the value of every German 
car maker? It produces nothing!” Even colleagues from the German 
software industry, who were also present in the bar, thought the 
whole thing was merely hype. “Ultimately, what really matters is 
what you can touch or see!”

It is this kind of attitude that makes it so difficult to introduce Data 
Science, i.e., the science of information processing and analysis, as 
an independent discipline. Who would choose a degree course on 
the basis of hype – to produce nothing tangible in the end? The 
German idea of a perfect son- or daughter-in-law seems to be quite 
different. He or she would surely be an engineer, producing or 
building something real. 

Let us look at this from another angle. What is the foundation of  
a real, solid market? This might be stretching the point a bit, but  
I don’t really need a car. I just want to get from A to B as quickly,  
conveniently and cheaply as possible, so a car is, in fact, only a 
means to an end. On the other hand, information is something we 
will always need. It is not a means, but an end in itself. Whether I 
am interested in reviews of a certain pizzeria in an unknown town, 
statistics on the most popular type of pizza (which is salami), or want 
to know the latest local news, I am exhibiting innate human inquisi- 
tiveness – even gossip is natural. I can imagine a person who does 

not own a car but not someone who can do without information or 
gossip. The need for a car might be considered hype – admittedly 
a long and enduring story – but we cannot say that about the need 
to process information. Germany’s perfect son- or daughter-in-law 
should study data science!

But don’t get me wrong: There is no doubt that automotive  
engineering is an absolutely future-proof and interesting field of 
study. Yet, it would be a mistake in Germany not to consider data 
science as a central study discipline as well and not to promote it 
accordingly. In other words, we should have separate Bachelor’s  
and Master’s degree programs in data science rather than offering it 
only as a supplementary course or sub-topic of informatics or  
engineering. Handling data requires a specific approach that a stu-
dent learns best in an independent degree course with a clear focus. 
Such courses should clarify, for instance, which analytical methods 
are best suited to which areas of application, how important the 
issue of data security or social acceptance is and how big volumes 
of data can be efficiently stored and processed. Each study course 
should also facilitate insights into different fields of application to 
ensure that data scientists are able to work together with experts 
from other disciplines and application areas. 

Without suitably qualified data scientists, Germany could miss  
out on new markets: only professionals can establish data analysis 
startups. If companies, e.g., from the production, construction  
and mechanical engineering sector, are to implement new technolo-
gies in line with Industrie 4.0 or artificial intelligence, they will need 
a labour market that offers the requisite skilled employees. These 
markets are already emerging – with or without Germany. 

The German government has already steppedup its support of  
research in the field of AI. What we need next are investments in 
broad-based education in data science. The appropriate training  
must be offered in form of standard degree programs at most  
colleges and universities. Currently, no more than 10 to 20 such 
Bachelor’s programs are available in Germany, in spite of more  
than 300 colleges and universities in the country. Data science is 
neither information technology nor an engineering science, but  
a new and promising key discipline in its own right. It is one of  
those trends we cannot afford to ignore!   ■

OPINION

 THE PERFECT DAUGHTER-IN-LAW:   
 DATA SCIENTIST? 
In this special feature, Prof. Dr. Oliver Niggemann, researcher and lecturer at the Institute for Automation  
Technology, University of the Federal Armed Forces Hamburg and one of Germany’s foremost pioneers  
in computer engineering, explains what industry desperately needs. 

HANNOVER MESSE – HOME OF INDUSTRIAL PIONEERS

 AFTERSHOW REPORT 2019

215,000
trade visitors
over 5 exciting days

6.5 million
business contacts

Record:

~ 40%
from abroad

INTEGRATED INDUSTRY – INDUSTRIAL INTELLIGENCE

Demonstrated how the digital 
connection between man and 
machine works in the age of 

artificial intelligence

Focus on human-robot  
workplaces where the robots 
organize themselves around  

the human

FOCAL POINTS AND HIGHLIGHTS

SUPPORTING PROGRAM

> 500

application examples
for groundbreaking

Industrie 4.0 solutions
and artificial intelligence 

From A for automation to
Z for zero defects

8 showcases networked  
via mobile standard 5G – 

e.g. industrial robots controlled via 5G or
the replica of an automobile production plant

> 80
forums and conferences

> 1,400
        events

Lightweight Summit 
by the German Ministry of Economics

such as for  
the first time:

You can find the complete aftershow report at: www.hannovermesse.com

Arena
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What is StreamPipes?
StreamPipes is designed to help make IoT data analyses in the 
production and logistics environment accessible to users who are 
not very familiar with the relevant technology. Our goal with 
StreamPipes is to provide a very easy way of evaluating continuous 
data streams in the IoT environment in the form of an open source 
solution that can run completely without being connected to an 
external cloud provider. Machines or other data sources can be 
connected within minutes. In a graphic editor, we then provide an 
extendable kit of algorithms and functions that allow the data to 
be evaluated independently.

What applications do you have in mind? 
We support applications ranging from automated data cleansing 
and condition monitoring   ̶ which detects when threshold levels 
have been exceeded, for example   ̶ to machine learning techniques 
such as the evaluation of camera data or predictive maintenance.

Who will its users be within the company? 
Our target group consists of specialist users such as production 
experts. Today, connecting and continuously evaluating machine 
data still requires a great deal of specialist IT knowledge. This 
knowledge is often a very limited resource, however, especially in 
small and medium-sized manufacturing companies. Our solution 
allows users to first find out what kind of data their machines pro-
duce and also to understand the importance of this data. Using 
this basic knowledge, rules or algorithms based on AI methods  
can then be employed to obtain added value from the data.

When will your application enter the market? 
Over the last few years we’ve developed many of the innovations 
that StreamPipes offers today in the course of various research 
projects at German and EU level as part of our work at the Re-
search Center for Information Technology in Karlsruhe. In early 
2018, we then made the software available as open source in order 
to provide as many users as possible with an easy introduction 
to IoT data analyses. The tool can be downloaded and installed 
directly from our website (https://streampipes.org).

You advertise lower development costs – how does that 
work?
An integrated alerting mechanism enables incidents to be detected,  
for example, and the right people to be notified. In the area of pre- 
dictive maintenance, it helps to detect faults at an early stage in order 
to prevent unexpected downtime. The emphasis is always on special-
ist users being able to model these rules themselves in a very f lexible  
way via the graphical user interface. StreamPipes primarily relies  
on reusable algorithms – these can be used to link an analysis compo-
nent, such as anomaly detection, with a variety of data sources. As a 
result, the actual development work only needs to take place once,  
but the algorithm can be connected to other components any number 
of times – this reduces the software development costs, which is a key  
deciding factor for smaller companies in particular.

Which protocols does StreamPipes support? 
The current version contains interfaces to the most common IoT 
protocols such as OPC UA and MQTT. What’s more, users can 
quickly connect files themselves. The current version includes 
more than 80 preconfigured algorithms and data sinks to help 
users get started quickly. We work closely with industry partners 
on the further development of StreamPipes and offer workshops 
and pilot testing as part of proof-of-value projects, which quickly 
demonstrate the added value of the solution. In addition, we con-
tinuously incorporate the latest findings from research, which  
we develop in partnership with companies, into the solution.

What are you planning for the near future?
The next step will be to enable specialist users to apply artificial 
intelligence techniques themselves in order to further simplify and 
automate the data analysis – our aim is to cut the time between a 
machine first being connected and the first usable AI prediction  
to less than an hour.   ■

 PHILIPP ZEHNDER

 THE AI SPRINT 
Data analysts are in demand. Unfortunately, the  
job market has virtually dried up, especially for HR 
managers in small and medium-sized companies.  
A group of researchers from the Research Center for 
Information Technology (FZI) in Karlsruhe, Germany, 
has developed an open source application that  
enables self-service analytics to be used to address 
the shortage of skilled workers. In this interview, 
Philipp Zehnder explains what the StreamPipes  
solution can offer and why mid-sized companies  
will be able to develop AI applications in less than  
an hour in the near future. 

“ We connect machines or other 
data sources within minutes.”

 – Philipp Zehnder
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 EXHIBITORS

 THE NEWCOMER

HANNOVER MESSE  
WORLDWIDE

DI SCOVE R  
N EW H O RIZO N S.
NEW M ARKE TS.  NEW LE ADS. 
NEW CUSTOMER S.
 → hannovermesse.de/worldwide
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Next to the matt, silver-coloured stand for  
brochures, on a white inconspicuous table,  
stands the eye-catching trophy – the shiny gold 
Hermes Award.  This year’s coveted award was 
presented to an exhibitor in the startup section  
of HANNOVER MESSE: a remarkable achieve-
ment as this was the first time a new company  
had won. In previous years the winners were 
large, well-known companies such as Endress+ 
Hauser, Schunk, Harting, Wittenstein and Bosch 
Rexroth. In April 2019, the award went to a com-
plete newcomer, NanoWired from Gernsheim, 
boasting innovative Velcro-like KlettWelding 
technology. On the day after the award pres-
entation, company founder Farough Roustaie 
modestly said: “The Hermes Award was a huge 
surprise for us.”

In his laudation of the award winners, jury chair-
man and Fraunhofer Institute President Prof. 
Reimund Neugebauer explained: “This process 
represents the first of its kind worldwide. It lends 
itself to a broad range of potential applications 
in various segments such as sensors, semiconduc-
tors, automotive systems and consumer goods.  
It is quite conceivable that production processes 
can now switch from soldering and bonding to 
pressing components together at room tempera-
ture.”  He emphasized that the process show-
cased in Hannover is cheaper than soldering and 
bonding and has already proven commercially 
successful in almost twenty industrial projects. 

LONG AND SHORT STRANDS 
With ten national and international patent 
applications to the company’s credit, its eight 
employees have developed two basic processes. 
NanoWiring is a galvanizing process that creates 
a “coating” of numerous strands or metal nano 
wires (25 µm length, 1 µm diameter) on various 
types of surface at room temperature. In the  
case of KlettWelding, two surfaces covered with 
nano-sized wires are pressed together at room 

temperature to form a permanent mechanical, electrical and thermal 
conductive connection. This technique is a world first and can be 
applied in sensors, semiconductors, automotive systems, consumer 
goods and other segments. The startup company is responsible for 
replacing traditional processes such as soldering, bonding, welding 
and adhesive techniques in around 25 international companies, 
including Bosch, Samsung Wika, SMA und Huawei.

KlettWelding makes it possible to 
firmly bond smooth surfaces even 
with short hair-like strands while 
longer strands are required for 
rough surfaces. If the minute strands 
of the NanoWiring are insufficient, 
an extension is needed: NanoWired 
has developed a KlettWelding tape for this purpose. It comprises a 
thin metal foil with double-sided nano wires which can be supplied 
ready-made and applied directly between the two substrates in order 
to level off pronounced unevenness. To obviate the need to apply 
nano wiring to the target substrate, the tape can be laid directly 
between the substrates. A simple compression process of both sub-
strates at 210°C connects copper rails, lead frames, casings or round 
materials. The startup offers the KlettWelding tape in both sheet 
form and as a tape. The Hessen-based entrepreneurs emphasize that 
pre-preparation of the material ensures that application is simple.   ■

The Hermes Award is traditionally presented the evening before HANNOVER MESSE starts and  
is regarded as the industry’s most prestigious award in Europe. This year, a young company  
from Hessen, Germany, emerged victorious. Celebrating their success, the company’s founders 
proudly displayed the award at their stand in the tradeshow’s startup area.

Proud winners: NanoWired from Gernsheim received the Hermes Award 2019.

“ This process represents the first  
of its kind worldwide.“

 – Prof. Reimund Neugebauer
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