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Innovative numerical methods for Battery Modeling 

The existence of devices such as batteries to store energy (storage) reliably, is crucial both for the 

distribution and effective use of Renewable Energy sources, and for recent applications in different 

technological areas (ex. electric vehicles). Since the efficiency of a battery strongly depends on the 

charging ability, it is essential to develop highly green processes to control and reduce the distribution 

of material inside it, which compromises the battery durability. This is the goal of this project, 

exploiting the synergy between numerical analysis and the experimental world of batteries. Over the 

past decade has been developed a powerful PDE-based approach, able to capture the essential features 

of unstable material growth in electrochemical systems. In this project the main goal is to apply the 

artificial intelligence (AI) approach as an innovative and effective method for parameter identification 

in the PDE models, as an alternative to the classical least square approach. Furthermore innovative 

numerical techniques will be investigated to improve the efficiency of the neural networks 

performance.) 

 


