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ABSTRACT 

The failure of rotating mechanical systems leads to unplanned outages, compromised product quality, 
decreased productivity, and increased operating and maintenance costs. To mitigate these challenges, 
machine learning (ML) based data-centric models are often employed for health assessment, 
encompassing anomaly detection, fault diagnostics, and prognostics for predicting remaining useful life. 
However, the scarcity of training data, especially for unreported damages, poses a significant limitation in 
the development of these ML models. Physics-based models, which utilize the understanding of damage 
progression, offer an alternative by reducing the data requirements of data-driven models. Despite their 
potential, these models can exhibit high modeling errors due to assumptions and simplicity. The hybrid 
model (combining data and Physics through different mechanisms) presents an opportunity to overcome 
these limitations and enhance prediction accuracy. The talk focuses on the development of data-driven, 
physics-based, and hybrid prognostics strategies under data availability and modeling constraints.  
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