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An impulse generator for the digital production era

Autonomous, smart, clean: from mobile and self-learning robots to state-of-
the-art cleanroom technologies, methods for explaining machine learning,
software tools for production, and the Stuttgart Exo-Jacket — in December 2020,
Fraunhofer IPA will showcase a wide range of applications and services for auto-
mated production processes at Automatica. However, the Virtual IPA Preview
will offer the first glimpses as early as June 18, 2020.

»New ideas for the automation of tomorrow« is what Automatica, the leading trade

fair for smart automation and robotics, promises. Stuttgart-based Fraunhofer IPA has #1 MEET DIGITAL
also taken up this concept and will demonstrate several exhibits at its trade fair stand

and at further contact points on site. In an area covering 240 square meters visitors can What?

see what is already possible today and where the journey on the shop floor of the Take part in the
future is heading. Virtual IPA Preview.
Cooperative and connected navigation solutions When?

Compact mobile »rob@work« robots move across an elevated exhibition space. They June 18, 2020
navigate autonomously, are connected with each other and present a miniaturized 9.00-16.00

logistics scenario. Thanks to a continuous SLAM algorithm, the robots reliably locate

themselves even in changing environments without the need for additional infrastruc- Where?

ture. Moreover, they exchange data with their own sensors or sensors installed in the Click here to register.

Autonomously navigating mo-
bile robots are a key element
for flexible production and
logistics applications.

Source: Fraunhofer IPA/
University of Stuttgart IFF
Image: Rainer Bez
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operational environment. This means that each robot has a permanently up-to-date
map at its disposal, which it can use to adapt its route and localize itself. This avoids
unnecessary paths, bottlenecks and downtimes.

»With this cooperative navigation solution, we are demonstrating how driverless trans-
port systems could enable for example a matrix production«, explains Kai Pfeiffer, Lead-
er of the Industrial and Commercial Service Robots group at Fraunhofer IPA. »We can
also expand the exhibit to include virtual robots and use augmented reality to visualize
travel paths and other information«, he adds. This simplifies and accelerates the com-
missioning, maintenance and expansion of the fleet. The software has already success-
fully demonstrated the required agility of modern logistics processes in industrial appli-
cations on several occasions.

Automated assembly and improved autonomous grasping

Many companies are focusing on the question of the extent to which they can auto-
mate their assembly tasks. For many years, Fraunhofer IPA has been offering an Auto-
mation Potential Analysis (APA) for this issue. Until now, APA has been dependent
on the knowledge and input of an automation expert. A new app now makes this
knowledge more easily accessible. It instructs users on how to analyze their own as-
sembly processes, evaluates their answers and provides information on automation po-
tential. »With our app, anyone can become an expert in the evaluation of assembly
processes«, says Alexander Neb, a research scientist at Fraunhofer IPA who co-devel-
oped the app. It can be obtained via a simple license agreement for test use.

NeuroCAD is another software tool for assembly automation. It uses machine learning
methods to analyze component properties and uses this information to determine the
extent to which a work piece is suitable for assembly automation. Users can upload
their STEP files free of charge to www.neurocad.de and receive feedback within seconds
how easy or difficult it is to singularize a work piece with a robot, e.g. bin picking. The
tool also evaluates the gripping surfaces and alignment potential of the component. In
addition, the neural network ensures a high probability that the results are correct.

Finally, the pitasc modular system for programming force-controlled assembly pro-
cesses shows how manually executed processes can be automated in an economically
viable way. »Until now, it has largely been necessary to re-program a robot system
for each application. With our software, tasks that have been modeled once, can be
quickly transferred to new product variants, products and even to robots from other
manufacturers«, says Frank Nagele, Head of the Robot Programming and Control
group at Fraunhofer IPA. The software is structured as a modular system: it contains
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#2 SEE LIVE

What?
13 exhibits across four
subject areas.

When?
December 8- 11, 2020

Where?

Messe Munchen,
Hall A4,

Exhibition stand 429
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many ready-to-use and reusable program modules that can be individually configured PRESS RELEASE
when setting up a robot process. The pitasc system is ready for use in pilot applications ~ May 18, 2020 || Page 3 | 10

that the scientists would like to implement working together with companies.
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With the pitasc software,
assembly applications such as
snap-on mounting or insertion
can be automated in an econo-
mically viable manner.

Source: Fraunhofer IPA
Image: Rainer Bez

Not only assembly, but also »bin picking« applications can present automation with a
challenge. Fraunhofer IPA's » Al Picking« exhibit shows how machine learning methods
and simulations significantly improve the autonomy and performance of the application.

The scientists demonstrate this using the example of a robot that separates objects from
an undefined position out of a bin. An object localization based on artificial intelligence
(Al) provides sound and accurate object positions within a few milliseconds. »New ob-
jects can be teached in quickly and easily on the basis of a CAD model«, explains project
manager Felix Spenrath. »The software can also avoid any obstacles and detect and re-
lease entanglements as well as handle packaging material in a robust manner«. The ro-
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bot has already been extensively trained in simulation and this knowledge subsequently = PRESS RELEASE
been transferred to the real application. Grasping points are automatically generated May 18, 2020 || Page 4 | 10

and evaluated based on this knowledge.

Contamination-free production with protective cover and cleanroom tent

The demand for more autonomous as well as ultraclean production is increasing.
»Clean production environments are facilitating a high-tech future«, explains Udo
Gommel, Head of the Ultraclean Technology and Micromanufacturing department at
Fraunhofer IPA. »Tomorrow’s key technologies will only be advanced using ultraclean
technology. It is crucial: from battery production right through to biotechnology. «

2ndSCIN® protective technical skin: Recently patented, 2ndSCIN® makes dynamic
automation components such as robots ready for use within ultraclean environments.
The cover consists of a permeable, flexible and multi-layered textile, which is similar in
its functionality to human skin. Depending on the application area, two or more layers
can be superposed. The layers are each separated with spacers. Air, for example, can be
absorbed or discharged in each interspace. In this way, particles from the environment
or automation components are removed. A gas feed into the system’s interstices enables
it to be sterilized. In addition, the protective technical skin can be changed in about
one hour and be reused after decontamination. The textile layers are also equipped
with sensors that continuously measure parameters such as particle quantities, pressure
and humidity. In the future, this sensor data will be evaluated using Al algorithms and
will, for example, enable predictive maintenance. »2ndSCIN® is extremely variable in

The recently patented
2ndSCIN® protective
cover ensures the clean-
room compatibility of
any moving automation

component.

Source: Fraunhofer IPA

Image: Rainer Bez
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design, so we can implement individual requirements. In this way, we address many of PRESS RELEASE
the requirements for protective technical skins for cleanroom components that products ~ May 18, 2020 || Page 5 | 10

seen up until now have been unable to meet«, explains Gommel.

CAPE® mobile cleanroom: Scientists from Fraunhofer IPA have also developed a
mobile, tent-like cleanroom system that can be set up in less than an hour both indoors
and in weather-protected outdoor areas. This »Cleanroom on Demand« provides
manufacturers with a mobile, contamination-free production environment that enables
air purity of I1SO classes 1 to 9. This is particularly attractive for manufacturers who need
contamination-free manufacturing surroundings but do not require a permanently
available sterile and clean environment. CAPE® is suitable for use in chip production,
medical technology, the food industry and satellite assembly, for example. The auto-
motive industry also benefits from the cleanroom tent, for example in battery cell or
fuel cell production. »CAPE® can even be used in crisis areas to provide a clean and
sterile environment, for instance if there is no operating theatre on site«, says Gommel.

CAPE® is a tent-like cleanroom
system that provides a cost-
effective, fast and flexible
cleanroom environment.

Source: Fraunhofer IPA

Image: Rainer Bez

Fraunhofer Tested Device®: For many years now, Fraunhofer IPA has also been offer-
ing methods for particle emission measurement and awards audited objects the »Tested
Device®« certification. During Automatica, this method is demonstrated by means of an
optical particle counter and a test object within the CAPE® mentioned above. Product
and customer-specific test reports provide companies with confirmation as to the cleanli-
ness and cleanroom suitability of their systems, devices and consumables.
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Explaining machine learning and communicating data

In robotics as well as in numerous other application areas related to production and
services, the use of machine learning methods and artificial neural networks is on the
increase. Depending on the application, it becomes more and more important to know
exactly how these work and why they achieve a certain result: In essence, they have

to be explainable. Due to their complexity, in many cases, this is not yet possible. »The
more powerful a neural network is, the more difficult it is to understand«, explains
Prof. Marco Huber, who heads the Center for Cyber Cognitive Intelligence (CCl) and
the Image and Signal Processing department at Fraunhofer IPA.

For this reason, at Automatica, Fraunhofer IPA will be presenting processes under the
slogan »Explainable Al« (xAl) that visualize decisions made by neural networks and
make them transparent and comprehensible to the user. »This traceability strengthens
acceptance of Al, creates trust, improves the correct functioning and provides legal
certainty«, explains Huber.

. . Demonstrator

g

Data accumulates in every production process, but due to different formats and inter-
faces, it is often not possible to use and evaluate it. This is exactly where the »Station-
Connector« software comes in to play, offering a uniform interface across every facili-
ty. It allows data to be transferred easily and in an application-specific manner between
industrial protocols, control systems and any IT systems. »With our software, users can
quickly generate and implement data-based business models«, says Marcus Defranceski,
who leads the group Clean Automation Technology within the department Ultraclean
Technologies and Micromanufacturing at Fraunhofer IPA. The exhibit on display at the
stand shows how easy and flexible the software is to use and how it can be implemen-
ted for a wide range of applications, such as Al processes or monitoring.
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Various methods developed
by Fraunhofer IPA help to
explain machine learning
processes, such as the neural
network shown here, and to
understand how they work.

Source: Fraunhofer IPA
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Increasing the efficiency of production processes and easing PRESS RELEASE
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A demonstrator for autonomous production optimization shows how losses in
production can be detected automatically and their causes determined. It depicts an
automated model of a production line. This is monitored both by the control system
and external sensors, such as light barriers and cameras. All observation sources are
used to create a behavioral model of the line. This allows the line to be continuously
analyzed online and, in this way, its normal behavior can be recorded and production
losses identified. »In this way, we are aiming to increase the efficiency of the entire
production line and make central process parameters transparent«, explains Julian
Maier, scientist at Fraunhofer IPA and co-developer of the demonstrator.

With the help of sensor data
and subsequent analysis,
inefficiencies or losses in
production lines can be
automatically detected.

Source: Fraunhofer IPA
Image: Rainer Bez

The flexible manpower engaged in production is still irreplaceable in many places, de-
spite numerous automation possibilities, and it is important to retain this as far as possi-
ble. Exoskeletons, i.e. robot systems that are worn directly on the body, provide strength
and support for demanding physical activities and relieve the strain on humans. Fraun-
hofer IPA has developed the Stuttgart Exo-Jacket (SEJ), an exoskeleton for research
and development purposes. The SEJ actively supports the upper extremities during lifting
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and overhead activities. The current system on show at the IPA stand, the Stuttgart PRESS RELEASE
Exo-Jacket 2, is mainly aimed at applications in logistics, where workers use both hands ~ May 18, 2020 || Page 8| 10
to manually handle objects such as tires, crates and suitcases between knee and shoul-
der height in front of the body.

»The core idea behind the system is that users can continue to move their hands to the
best of their ability and in this way make optimum use of their handling skills«, com-
ments Christophe Maufroy, Group Leader for Physical Assistance Systems and Smart
Sensors at Fraunhofer IPA, describing the particular features of the SEJ. The exhibit also
focuses on measurable ergonomic workplace analyses and optimization.

The Stuttgart Exo Jacket
actively supports the upper
body during manual handling
tasks, in particular during lifting
and overhead activities.

Source: Fraunhofer IPA

Image: Rainer Bez

Discover and make use of Al initiative

Last but not least, the Fraunhofer IPA trade fair stand will also provide information on an
initiative in the context of artificial intelligence. The »pitasc« and »Al Picking« exhibits
are part of the »Cognitive Robotics« initiative sponsored by the state of Baden-Wrt-
temberg. It aims to further advance innovative robotic technologies and to translate
skills such as perception, learning, anticipation and adaptation into applications. In this
way, the cognitive robot offers solutions to confront the challenges associated with pro-
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duction and other processes of the future, which have been triggered by social mega- PRESS RELEASE
trends. The involvement of industrial partners creates a network which ensures technol-  May 18, 2020 || Page 9| 10

ogy transfer.

Within the framework of the
»Cognitive Robotics« initiative,
for example, technologies for
machine learning are being
further developed for bin
picking applications.

Source: Fraunhofer IPA
Image: Rainer Bez

Supplementary information
Fraunhofer IPA primary exhibition stand
Hall A4, stand 429

Planned exhibits

Cooperative and networked navigation solutions, APA-App: Automation potential
analysis, Al application NeuroCAD, pitasc system construction kit for assembly, Al
picking, Cleanroom technologies: Protective cover 2ndSCIN®, Mobile cleanroom Cape®,
Fraunhofer Tested Device®, Explainable Al (xAl) - Explainability of Al, StationConnector,
Autonomous production optimization, Stuttgart Exo-Jacket, Cognitive Robotics

Planned presentations
December 09, 2020, 10:30-11:00 am: Automatica Forum, Hall A5, Stand 139

»Al in Medium-Sized Production: Practical Examples« by Prof. Dr. Marco Huber,
Head of the Department of Cognitive Production Systems at the IFF University of
Stuttgart, Head of the Center for Cyber Cognitive Intelligence, Fraunhofer IPA, Head of
the Department of Image and Signal Processing at Fraunhofer IPA.
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Other exhibition stands involving Fraunhofer IPA PRESS RELEASE
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SeRoNet - Platform for the development of service robot solutions
Hall C6 | Stand 121

The SeRoNet project shows its »robot.one« open IT platform for users, system integra-
tors and robot and component manufacturers in the field of service robotics. The plat-
form automatically mediates solutions and development services between users and
suppliers based on stored requirement specifications and competence profiles. It offers
manufacturers and system integrators a marketplace of compatible software and hard-
ware components as well as integration in model-driven SeRoNet development tools.
The aim is to significantly reduce the software development effort in professional service
robotics. The project supports companies that adapt their components to the technical
requirements of the platform with up to € 50,000. The project is funded by the Federal
Ministry for Economic Affairs and Energy as part of the PAICE technology program.

For further information, please see: www.robot.one, www.paice.de

Service robotics demo park
Hall C6 | Stand 421

Since the second edition of Automatica back in 2006, Fraunhofer IPA has been plan-
ning and coordinating this special joint stand for service robotics on behalf of Messe
Mdinchen. The stand presents mobile and stationary service robots for a wide range of
applications, such as transport tasks, warehouse handling tasks or for the healthcare
sector. Visitors can directly interact with and touch the different service robots or try out
various assistance functions. Regular live shows and expert interviews will additionally
keep visitors entertained.

Technical contacts

Dr.-Ing. Werner Kraus | Phone +49 711 970-1049 | werner.kraus@ipa.fraunhofer.de

Fraunhofer Institute for Manufacturing Engineering and Automation IPA | www.ipa.fraunhofer.de/en.html|
Prof. Dr.-Ing. Marco Huber | Telefon +49 711 970-1960 | marco.huber@ipa.fraunhofer.de

Fraunhofer Institute for Manufacturing Engineering and Automation IPA | www.ipa.fraunhofer.de/en.html

Press contacts
Dr. Karin Rohricht | Phone +49 711 970-3874 | karin.roehricht@ipa.fraunhofer.de
Fred Nemitz | Phone +49 711 970-1611 | fred.nemitz@ipa.fraunhofer.de

With nearly 1000 employees, the Fraunhofer Institute for Manufacturing Engineering and Automation IPA, Fraunhofer IPA, is one of the
largest institutes in the Fraunhofer-Gesellschaft. The total budget amounts to € 74 million. The institute’s research focus is on organizational and
technological aspects of production. We develop, test and implement not only components, devices and methods, but also entire machines and
manufacturing plants. Our 15 departments are coordinated via six business units, which together conduct interdisciplinary work with the following
industries: automotive, machinery and equipment industry, electronics and microsystems, energy, medical engineering and biotechnology as well
as process industry. The research activities of Fraunhofer IPA aim at the economic production of sustainable and personalized products.



