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Short description of possible research topics for a PhD:  

This aim of this proposal is the development of approaches and techniques to characterize the 

inherent imperfections of manufacturing processes and resources. Effective reuse of enterprise 

data about manufacturing processes is a key strategic component of the robust design, 

tolerance allocation … Process capability approach allows for an understanding of the 

capability of machines, tools, and operators to manufacture a particular feature of a particular 

dimension. With the data captured in digital twins, it is possible to evaluate the process 

capability in real time, and also to predict the realized shape with geometrical deviations 

(predictive modeling). The digital twins will allow the check for conformance of the product 

specifications with the design intent and customer requirements. To do so, the digital twin is 

insufficient possibilities for synchronization between the physical and the digital world to 

establish closed loops: 

− the missing of high-fidelity models for simulation and virtual testing at multiple 

scales,  

− the lacking uncertainty quantification for such models,  

− the difficulties in the prediction of complex systems, as well as the challenges for 

gathering and processing large data sets.  

 

Required background of the student: Mechanical / Manufacturing engineering, Data mining 
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