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Abstract : 
 
Machine learning and Artificial Intelligence are rapidly evolving and are increasingly being used for 
developing dynamic models and for analysis and diagnostics.  However, these data-based models are 
often not robust and generalizable, and do not capture many observed phenomena.  On the other hand, 
nonlinear dynamics is able to satisfactorily explain many complex phenomena we can document in the 
physical world.  We will explore how these physics-derived insights can help improve data-based models 
and especially assist diagnostics.   Engineering applications in vibration, machinery dynamics and flow 
modeling will be provided to discuss the promising synthesis of nonlinear dynamics and machine learning. 
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