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Abstract:   
Industrial robotics is a field which evolves very fast, with ever growing needs in terms of 

safety, performance, robustness and reliability. Nowadays, industrial robots are communicating 

cyber-physical systems which embeds complex distributed multi-core software-systems 

involving intelligent motion control, anti-collision, advanced force/torque control [1]. This 

increased complexity makes these robots more fragile and more error-prone that they were 

previously. Failures can originate from many sources including system and software bugs, 

communication downtime, CPU overload, robots wear, etc. Hopefully, advanced verification 

techniques such as constraint-based testing and validation intelligence are employed to cope with 

specification and development errors and ensure a better quality of delivered robots.  
 

My talk will address the challenges of testing industrial serial robots and will review examples 

where Artificial Intelligence techniques have been used to ease the automation of some parts of 

the testing processes. In particular, the usage of Constraint Programming in the automatic 

generation of test scenarios for an integrated painting system will be presented [2], as well as the 

deployment of this technology into the real-world continuous integration process of a large robot 

manufacturing company [3]. Test case selection, scheduling and prioritization is another example 

where advanced intelligent method based on Reinforcement Learning has been deployed [4]. 

Finally, the talk will present a recent work where constraint optimization and learning can be 

combined in order to stress test industrial robots [5]. Obviously, these test optimization methods 

are meant to be complimentary to other strong formal verification techniques such as 

model-checking and theorem-proving, and only the combination of these methods will lead to an 

industrial manufacturing world where robots are safer and more reliable.         
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