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SUMMARY 

 

Condition-Based Maintenance (CBM) plays a vital role in proactively identifying potential 
failures in complex engineering systems, enabling timely interventions to minimize risks and 
maximize operational efficiency. Accurately predicting Remaining Useful Life (RUL) is 
essential for effective maintenance scheduling and resource allocation, ensuring critical 
assets operate optimally without unexpected downtime or costly disruptions. These systems 
operate in intricate environments influenced by various factors, such as environmental 
conditions and operational loads. Neglecting these dynamics can lead to suboptimal 
predictive models. To address this, future CBM research should adopt a holistic approach 
beyond RUL prediction and PHM. 
 
In aerospace, where safety and reliability are paramount, critical systems employ advanced 
techniques like federated learning and Explainable AI. These methods enable collaborative 
learning and offer transparent insights into AI decision-making, meeting regulatory 
standards and fostering trust among stakeholders. 
 
The purpose of this special session is threefold: firstly, to gather papers discussing recent 
advancements in predictive maintenance techniques, fault detection, and methodologies 
for monitoring system health. Secondly, the session will examine the growing field of 
Federated Learning, investigating its potential applications in Condition-Based Maintenance 
(CBM) and its capacity to support collaborative model training across distributed systems 
while safeguarding data privacy and security. Furthermore, the session will explore the 
incorporation of optimization models and algorithms into AI systems to enhance 
explainability, examining how optimization techniques can improve the interpretability and 
efficacy of predictive maintenance algorithms. 
 

MAIN TOPICS 

 

• Holistic approaches to CBM 
• Prognostics and health management (PHM) 
• Federated learning approaches 
• Dimensionality reduction and space projection 
• Prior estimation and latent representation  
• Explainable intelligent systems in PHM 
• Integrating explainability into existing CBM systems 
• The human in the loop in CBM 
• Ethics and privacy challenges in CBM 
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