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Abstract: Emerging trend of increasing flexibility, adaptation, 
and autonomy of the embedded control and information systems 
is one of the driving forces behind the idea of evolving systems. 
Evolving systems paradigm is based on the concept of flexible 
(expanding or shrinking) model structure that is capable of 
adjusting to the changes in the objects that cannot solely be 
represented by parameter adaptation. Evolving intelligent 
systems develop their structure and knowledge representation 
through continuous learning from data and interaction with the 
environment. They are synergies between two powerful concepts 
– real time granulation and machine learning - with no limitations 
on the types of the model structure that may include regression 
models, neural networks, fuzzy, and stochastic models.  Practical 
applications include wide range of systems with variable 
parameters and structure, and various operating modes. This 
presentation provides a summary of the multiple facets of 
evolving systems and focuses on some of their applications to 
adaptive process control, auto calibration, and anomaly detection 
for machine health monitoring and driver state estimation.  
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