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Problem description:

Flexible, distributed, and smart automation, involving close and physical human-robot interaction
(pHRI) has become one of the core concepts of the Industry 4.0 initiatives. The ultimate goal is to have
a flexible and dynamic production environment where robots and humans work side by side. In order to
enable direct physical cooperation between human and robot, there has recently been strong interest
in removing classical safety barriers, such as fences or light curtains for novel human-friendly robots
made for direct interaction. Therefore, modern robotic systems have particularly high requirements
for safety-critical operations. Especially, in the case of human-robot interaction, robots have to ensure
a safe behavior. One important aspect is the fault-tolerant operation. In this thesis a concept of
safety-critical operation of a robotic system should be investigated. First, a given simulation of a
robotic joint should be adapted with respect to common faults, which may occur in a real mechatronic
system. Then, possible fault detection techniques have to be implemented and validated based on
basic experiments. Finally, experiments on a real robotic system have to be carried out and compared
to simulation results.

Tasks:

• Literature review of appropriate faults in robotic systems and related fault detection techniques
• Modeling and simulation of faults using on a given robot joint simulation
• Simulation and evaluation of possible fault detection techniques
• Comparison of simulation results and basic experiments on existing robotic joints
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