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Fraunhofer IWU @ NexCOBOT booth, Hannover Messe 2023 in Hall 9, Booth H19 

Fraunhofer IWU and partners team up for new safety 

architecture in human-robot collaboration 

 
Cobots need to perform many safe motion functions to work alongside 
humans: The central safety logic must process multiple sensors and their data, 
resulting in many cables connecting sensors and actuators in traditional robot 
architectures and proprietary solutions. The new safety architecture developed 
by Fraunhofer IWU, Synapticon GmbH and Taiwan’s NexCOBOT relies on a 
decentralized approach: The new architecture enables a wide range of 
industrial robots to work safely alongside humans in dynamically changing 
work situations, with a significantly reduced cabling effort, as only power and 
communication must be routed to the drives. In addition, valuable reaction time 
is saved since the safe movement is monitored directly on the axis. 

As the process of manufacturing becomes more automated than ever, with robots highly 
involved in production and in close contact with human counterparts, worker safety 
becomes a critical topic. Fraunhofer IWU, Synapticon GmbH and Taiwan’s NexCOBOT meet 
this challenge with the all-new architecture solution. 

 

A decentralized generic safety control architecture for adaptive and highly dynamic cobots 
and collaborative applications is at the heart of this solution. The central safety control 
calculates in which areas or situations the robot has to move at reduced speed or with 
limited power and force at collaborative operation. The system comprises robot-agnostic 
safe motion controllers for fail-safe collaborative robots using EtherCAT (FSoE) and real-time 
calculation of compact dynamic safety areas, which allows for highly efficient and flexible 
design of human-robot collaboration (HRC) applications. Furthermore; „an intelligent 
safety-system monitors the safety areas with situational robot control for all possible 
interaction activities between humans and industrial robots (cobots as well as heavy-duty 
robots)“, as Dr. Mohamad Bdiwi, team leader Collaborative Robot Systems at Fraunhofer 
IWU, points out.  
 
NexCOBOT’s key contribution to the new architecture is the ROBASafe SIL 2/SIL 3 robot 
control solution which shortens the overall development life cycle and delivers the 
performance needed to support both computing and safety-related workloads on the same 
board, which can help reduce hardware components in any given deployment. 
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The ROBASafe solution can be integrated with a dynamic 3D working area monitoring 
system – DynaSafe, developed by Fraunhofer IWU. DynaSafe turns the entire factory floor 
into a safe shared space for human and machine by providing: 
 

▪ a generic modular safety system (hardware and software) 
▪ 3D detection, tracking and classification of human and dynamic objects 
▪ real time calculating and monitoring of dynamic compact safety areas 
▪ virtual safety design and validation. 

 
Synapticon develops and produces software and hardware for sophisticated motion 
control in robotics and advanced machinery. With compact and efficient, high-performance, 
decentral servo drives, OEMs such as robot manufacturers and machine builders can utilize 
Synapticon’s motion control technology to realize better products in less time. 

 

 

Fig. 1  Modular safety 

system for the next 

generation of human-robot 

collaboration: Developed by 

Fraunhofer IWU, NexCOBOT 

and Synapticon 
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The Fraunhofer Institute for Machine Tools and Forming Technology IWU is a driver for innovations in the research and development of 

production engineering. Around 670 highly qualified employees work at our locations in Chemnitz, Dresden, Leipzig, Wolfsburg, and Zittau. We 

open up the potential for competitive manufacturing in automotive and mechanical engineering, aerospace technology, medical engineering, 

electrical engineering, and precision and microengineering. We focus on scientific developments and contract research regarding components, 

processes, methods, and the associated complex machine systems and their interaction with humans – the entire factory. As the leading institute 

for resource-efficient manufacturing, we bank on highly flexible, scalable cognitive production systems using nature as an example.  We consider 

the entire process chain using regenerative systems and circular economy in this context. We develop technologies and intelligent production plants 

and optimize forming, cutting, and joining manufacturing steps. Our range of services includes the development of innovative lightweight 

structures and technologies for processing new materials, functional transfer to assembly groups, and the latest technologies of additive 

manufacturing (3D printing).  We present approaches for large-scale production of essential hydrogen systems, thus contributing to the transition 

to renewable energies. 

 

 

OPEN HOUSE | Energy Days: From June 13 to 15, 2023, Fraunhofer IWU will 

present its research approaches and solutions for a better transition to renewable 

energies. Meet us in Chemnitz and discuss with us!  

www.iwu.fraunhofer.de/energydays 
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