











Safety in Human-Robot Collaboration — General Principles, Challenges, Outlook

Development of an integrated
safety & security concept for
human-robot collaboration

As regards content, the integrated safety ¢& security concept covers all sections identified as part of the research, studies and accident
analyses — from programming taking account of biomechanical collision limit values through to organisational measures such as
access control to the collaboration area, and it is already innovative by virtue of its comprehensive nature alone.

Beyond this theoretical preparation, the concept for ensuring its accuracy, completeness and applicability over the entire project
duration is tested, validated and adjusted on the basis of knowledge obtained as part of the specifically installed HRC applications
in the Zechnical University of Vienna Pilot Factory Industry 4.0 in Vienna-Aspern. The Pilot Factory Industry 4.0 provides an
exemplary, but yet, integrated production environment of over 600 m? and offers the possibility of integrating the first proto-
type Universal Robot URS into various departments within manufacturing, assembling and logistics processes both virtually and
physically and of linking it to its surroundings via various communication protocols.

In the first scenario from autumn 2016, the assembly of a miniature truck will be implemented at a collaborative workplace
where both human and robot work facing each other at the same time in the same work space.

Fig. 10: Collaboration workplace in the Technical University of Vienna Pilot Factory Industry 4.0

The basis of this is a classic assembly system which depicts the frequently prevailing conditions in the manufacturing industry
on the one hand, and guarantees the transferability of the project results, on the other.

The interim results from the development of the integrated safety & security concept for the human-robot collaboration are con-
tinually published by the project partner, and the final results are expected to be available in Spring 2018. Industrial companies
interested in the exchange of know-how and project-based collaboration on the topic of designing, implementing and evaluating
HRC applications can contact the project manager at any time.

SAFETY
Protect humans against the machine

v SECURITY

Protect the machine against the human
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About TUV AUSTRIA and
Fraunhofer Austria Research

TUV AUSTRIA Group

Austrian TUV is a global company with branches in more than 40 countries around the world and with over 1,400 employees.
Services range from safety of machinery and IT security to management system certification, the inspection of lifts and pressure
equipment, plant safety, education and training, medical devices, electrical engineering, environmental expert reports, noise in-
sulation surveys, carbon footprint evaluations, loss adjustments, app checks, all kinds of certifications and calibrations, product
testing, technical due diligence and legal compliance checks through to inspections of stage installations, photovoltaic and wind
turbines.

Contact partner on the topic of human-robot collaboration:
Dipl.-Ing. Alexandra Markis — alexandra.markis@tuv.at

Fraunhofer Austria Research

Fraunhofer is the largest research organisation for application-orientated research in Europe with over 24,000 employees. The
research fields are adapted to the needs of humans: health, security, communication, mobility, energy and environment. There-
fore, the work of the researchers and developers at Fraunhofer has a major impact on human life in the future. They are creative,
shape technology, design products, improve processes and open up new horizons. In Austria, 51 employees work on projects,
particularly in the areas of production and logistics management as well as visual computing and specifically in the innovation
of value-added processes by means of emerging technologies.

Contact partner for matters related to human-robot collaboration:
Fabian Ranz, M.Sc. — fabian.ranz@fraunhofer.at
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