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State of the Art: Modern machines are now equipped with sophisticated System 
Control and Data Acquisition (SCADA) systems capable of 
recording information about actual operation. The resulting 
database contains a complete knowledge of the machine's 
operation and performance, but is often under-utilised in normal 
industrial practice.  
Given that operation and maintenance (O&M) costs represent a 
large proportion of the total costs associated with industrial 
assets, it is crucial to focus on optimising O&M strategies [1], 
which are essential for reducing both downtime and 
maintenance costs.  
Maintenance encompasses several types of technical and 
administrative activities that are performed with the objective of 
maintaining or restoring an industrial asset to a condition where 
it can operate at an optimum level while reducing the associated 
costs. Maintenance programmes must be developed on the 
basis of a reliable assessment and prediction of the condition of 
the machine, so that diagnosis and prognosis [2] of faults in the 
most critical components should be key activities. 
 

Short description and 
objectives of the research 
activity: 

The main objective of the project is to develop new data mining 
methods and signal processing approaches for performance 
monitoring, fault detection and Structural Health Monitoring 
(SHM) [3] of industrial machines with a special focus on rotating 
machines. The topic is at the crossroads of mechanical, 
industrial and information engineering and can be developed 
initially by analysing open databases [4].  
The research will be developed on both the numerical and the 
experimental side; by using aeroelastic numerical simulations, 
new approaches based on data mining and machine learning 
will be developed for condition and structural health monitoring 
of rotating machines and components.  
However, the methods will be validated: 

• Data coming from open-databases 

• Laboratory-scale experiments 
• Real operation data 



 
 

Data from real operating full-scale industrial machines will be 
provided by the research unit's industrial partners, especially in 
the field of wind energy. 
The new approaches developed in this project will be able to 
shed new light on optimising the lifespan of industrial machinery. 
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