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Abstract  

The fast advances in information and communication technologies have made it possible to 

enable ambient data intelligence and situational awareness in large-scale Cyber-Physical 

Systems such as smart grids, logistic networks, and transportation, for optimal, reliable 

operations and management. However, it has also led to explosive growth of spatial and 

temporal information and computational complexity.  An innovative way of thinking is 

required to tackle these large-scale complex network problems efficiently and effectively.   

In this talk, we advocate a novel problem-solving approach, which embraces a philosophy of 

‘simple solutions for complex problems’, to deal with the spatial and temporal complexities in 

order to deliver just-enough just-in-time reliable solutions.  Key to the successful problem 

solving by this approach is to balance problem simplification and solution accuracy. Well-

known nature-inspired methodologies such as AI, machine learning, neural networks, swarm 

intelligence, complex networks, will be examined. Several real-world problems we have 

tackled, such as money laundering network detection, spectrum occupancy prediction in 

wireless communications, autonomous microgrid networks, etc, will be used as case studies 

to inform the discussions. 
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