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Safe human-robot collaboration – Fraunhofer IFF offers 
support in designing collaborative robots  
 
The safety of humans is given top priority in interaction with robots. This is all the more true 
when man and machine are not separated from one another by safety fences, but instead work 
side by side. A web-based planning aid developed by the Fraunhofer Institute for Factory Op-
eration and Automation (IFF) supports companies in designing their collaborative robots. The 
Cobot Planner helps to minimise the risk of accidents and increases the employees' safety.  
 

 
 

The Cobot Planner enables companies to significantly reduce their engineering effort when imple-
menting their HRC applications. (Photo: © Fraunhofer IFF) 

 
 
When man and machine have to stand close together  
 
Regardless of whether in production or logistics, humans and robots are having to share their 
workspace in an increasing number of areas. Safety plays a central role in this. So far, prox-
imity sensors on the robot have prevented serious collisions or injuries in the event of colli-
sions. However, the sensors don't work if the human and the machine have to stand close 
together. Other solutions are then needed. With the Cobot Planner, teams of researchers at 
the Fraunhofer IFF have developed a web-based application that determines the robot speeds 
at which safe collaboration is ensured.  
 
The planning aid helps programmers to design collaborative robots. Companies from the food 
and beverage industry are also likely to benefit from the project, which has been conducted on 
behalf of the German Wood and Metal Trade Association (BGHM). 
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Measurement is costly and necessitates expertise 
 
When a collaborative robot is purchased for a company, a risk assessment has to be carried 
out. This is a legal obligation. Companies have to consider in advance which specific risks can 
occur and which foreseeable misapplications on the part of the employees are possible. During 
safety acceptance, the maximum speed that the robot is permitted to reach is determined using 
measurement technology. To do this, the collision forces and pressures that act on humans in 
the event of contact with the robot are measured using a tool. Exceeding the limit values set 
down in the ISO/TS 15066 standard is not permitted. Otherwise, the machine's speed has to 
be reduced to avoid injuring the employee as a result of trapping or collision.  
 
This measurement is costly and necessitates expertise. The robot has to be programmed and 
set up. "Small companies, in particular, can't afford this kind of effort. Apart from that, the 
measurement takes place too late, because the robot has already been bought. This is where 
our Cobot Planner for digital risk prevention comes into play", says Dr Roland Behrens, a 
scientist at the Fraunhofer IFF.  
 

 
Digital risk prevention even before buying 
 
The interactive tool enables companies to assess whether the robot's speed is sufficient to 
complete a specific task productively and, above all, safely. "The force level depends on the 
robot's speed", says Behrens. If the limit values are exceeded, productivity suffers as a result. 
"Just assume that the robot has to pre-sort a pallet and has one minute to do it. If the speed 
now has to be reduced by 50 percent due to safety reasons, the cycle time increases to two 
minutes, so the robot's cost effectiveness is reduced by 50 percent", explains the researcher, 
adding: "That's why it would be wonderful if you could carry out such a cost effectiveness 
calculation before buying the robot in the first place." 
 

 
Cobot Planner is intended to replace measurement with a tester 
 
The Cobot Planner can be used to avoid incorrect purchases and additional measurements 
that may prove necessary. Companies can therefore use the planning tool to significantly re-
duce their engineering effort when implementing future HRC applications. The aim is to forgo 
measurements completely in the future thanks to computer simulation. The tool is available 
free of charge to anyone planning an HRC workplace at www.cobotplaner.de. The digital plan-
ning tool runs in all browsers. 
 
Operating principle: the user simply has to enter the parameters for the robot, the risk and the 
tool used, i.e. a gripper. The Cobot Planner then automatically calculates the effect of contact 
between a human and the machine and determines the maximum permissible speed of the 
robot. The tool also offers the option of loading your own individual robot models.  
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Data for biomechanical model 
 
The technology is based on various biomechanical robot and risk models. The user has the 
option of combining different robots, hazardous situations and tools, thereby establishing a 
catalogue and constantly extending it. All input data can be downloaded and reused at a later 
point in time. Due to data protection reasons, the inputs are not stored on the Cobot Planner 
server. 
 
The biomechanical model precisely simulates the loads to which humans are subjected as a 
result of trapping and collisions. It encompasses all 29 relevant parts of the body on which 
humans can perceive pain, including the head. This model is based on the results of studies 
conducted on volunteers by the Fraunhofer IFF. These studies were a world first and were 
commissioned by the German Social Accident Insurance (DGUV) and the BGHM to determine 
biomechanical limit values. The Fraunhofer IFF has experimentally validated the Cobot Plan-
ner simulation results in stress tests with volunteers together with physicians from the Trauma 
Surgery Clinic at Otto von Guericke University and with the involvement of the responsible 
ethics committee.  
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