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❖  Title of the research: 
 

Development of methods for big data modelling of degradation and failure processes with interpretability  

 

❖ Context of the research 
 

We live in the age of information and data for industry, where almost every situation, process, and 

decision is monitored, recorded, and analyzed. The prodigious quantity of available data allows the 

construction of representations of these fragments of reality (the situations, processes, or decisions 

occurring in industry). These representations can be constructed based on rules, concepts, or 

mathematical equations, and are usually referred to as models.  

Because a model is a representation of part of reality (we can refer to that part of reality as a system), 

evaluating its quality usually encompasses various aspects that strongly relate to the purpose of the model. 

In some cases, the model is designed specifically to discover how the system responds in output when it 

receives a certain input. This situation can be managed with a model that replicates the input–output 

relations of the system, regardless of how it does so, and it is suited for many modelling tools, including 

those known as black-box models.  

A completely different situation is when we are interested not only in what the output will be, but also in 

why it will be this. It is clear that a pure input–output relation is not enough in the latter case. 

Explanations of the input–output relation need to be obtained. In this case, the internal structure of the 

model is crucial.  

With respect to the above, we can say that the quality of a model can be measured according to (at least) 

two different dimensions. First, how accurately the model reproduces the input/output relation of the 

modelled system. Second, how clearly it explains or describes the underlying mechanism producing (or 

the knowledge justifying) the input–output relation. Whereas the former question (accuracy) has always 

been important in practical industrial applications, the latter one is attracting significant attention for 

specific, sensitive industrial applications because of the interest in explainable artificial intelligence (XAI). 

This interest is growing as a result of the increasing influence that models have on industrial production. 

Indeed, digitalization for smart production has become an important topic for the deployment of the 

paradigm of Industry 4.0.  

The present thesis project aims at exploring solutions for handling big data from industrial monitoring 

applications to describe degradation and failure processes in a way that is both accurate and interpretable.  

 

❖ Objective of the research 
 

Modelling of the RAM characteristics of smart production systems in industry 4.0 based on big data and 

with solutions that are both accurate and interpretable. 
 

 

❖ Required skills 
• Interest in developing innovative research and original solutions. 

For further information, please contact: 

Prof. Enrico Zio, enrico.zio@polimi.it 

mailto:enrico.zio@polimi.it
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