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The rapid proliferation of cyber-physical systems (CPS) in diverse domains - ranging from autonomous vehicles and 

smart manufacturing to healthcare and energy systems - has fueled the need for advanced learning-based pardigms. 

These paradigms enable CPS to operate intelligently in dynamic and uncertain environments while ensuring robust-

ness, adaptability, and safety. This special session, titled ALPS-CPS, aims to bring together leading researchers and 

industry practitioners to discuss recent developments and innovations in learning-based approaches for CPS. ALPS 

evokes the idea of "reaching new heights" in CPS research, symbolizing breakthroughs in both theory and practice. 

The session will serve as a forum for presenting theoretical advancements, novel algorithms, and practical imple-

mentations. By fostering discussions on emerging challenges and future directions, the session seeks to bridge the 

gap between data-driven learning and classical model-based approaches in cyber-physical applications. We invite 

original contributions that explore the following, but not limited to, key topics: 

 

• Reinforcement learning and adaptive control for cyber-physical systems 

• Deep learning for perception, prediction, and decision-making in CPS 

• Hybrid control architectures integrating machine learning and classical control 

• Safe, interpretable, and certifiable AI in safety-critical CPS 

• Real-time learning and control in embedded systems 

• Physics-informed neural networks for CPS modeling and control 
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• Multi-agent learning for cooperative CPS operations 

• Sim2Real transfer learning and domain adaptation for CPS 

• Fault detection, isolation, and recovery using learning-based techniques 

• Applications in smart transportation, industrial automation, and IoT-enabled systems 


