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Description 
Methods that induce physics and domain expert knowledge machine learning algorithms, such 
as physics-informed neural networks (PINNs) or graph neural networks (GNNs), have 
improved the ability to predict complex dynamics with less training data, enable a better 
generalization ability and a better interpretability of model predictions without sacrificing 
performance. These characteristics are particularly important for diagnostics and prognostics 
of complex systems in aerospace applications, where confidence, transparency, and 
performance are equally important. 
 

 
Motivation 
A broad applicability of pure deep learning-based PHM solutions in real applications is often 
hindered by their black-box nature, low generalizability with limited data, or overly optimistic 
predictions. In recent years, particularly the combination of physics-based and deep learning 
models has been one of the most promising directions in several disciplines to obtain accurate, 
robust, and interpretable models. PINNs and GNNs have recently attracted a substantial 
interest from different communities. Several other directions have been proposed on 
combining underlying physics and domain expert knowledge with deep learning algorithms. 
The special session aims to foster discussions and exchange of ideas on new directions and to 
discuss how the numerous proposed approaches can be transferred to industrial applications. 
 

 
Objective 
Provide a session for PHM and machine learning knowledge experts to present and discuss 
work towards integrating data-driven and physics-based methods, with the goal to enable 
learning from limited data and improve generalization performance. 
 
 
 

Organizers  
Dr. Manuel ARIAS CHAO, aria@zhaw.ch, Zurich University of Applied Sciences (ZHAW) 
Prof. Dr. Marcia Baptista, M.LBaptista@tudelft.nl; TU Delft 
Dr. Kai GOEBEL, kai.goebel@sri.com; SRI International 
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