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Abstract 

As Recent radical evolution in distributed sensing, 
computation, communication, and actuation has fostered 
the emergence of cyber-physical network systems. 
Regardless of the specific application, one central goal is to 
shape the network's collective behavior through the design 
of admissible local decision-making algorithms. This is 
nontrivial due to various challenges such as local 
connectivity, system complexity and uncertainty, limited 
information structure, and the complex intertwined physics 
and human interactions. In this talk, I will present our recent 
progress in formally advancing the systematic design of 
distributed coordination in network systems via harnessing 
special properties of the underlying problems and systems. 
In particular, we will present three examples and discuss 
three types of properties, i) how to exploit network 
structure to ensure the performance of the local controllers; 
ii) how to use the information and communication to 
develop distributed learning rules; iii) how to use domain-
specific properties to further improve the efficiency of the 
distributed control and learning algorithms. We will also 
discuss challenges and issues arising from these solutions. 
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