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Abstract: 
In manufacturing systems, maintenance is a key driver of operational costs, 
and optimizing maintenance strategies can greatly enhance both 
competitiveness and productivity. However, the predictive maintenance 
implementation presents significant challenges due to the complexity of 
manufacturing systems operating in dynamic environments, as well the diverse 
and often conflicting requirements of both the operational system – such as 
productivity, availability, sustainability - and the supporting system, which 
includes spare parts, tools, maintenance resources and cost. 
This presentation will delve into the predictive maintenance implementation, focusing on overcoming these 
challenges. We will explore state-of-the-art techniques leveraging the systems modelling, prognostics, and 
advanced optimization models to predict equipment failures and optimize maintenance interventions. 
Several industrial applications will be also presented to illustrate the impact of these approaches. Finally, 
we will discuss future perspectives and potential developments in predictive maintenance. 
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