
Limited-Communication Coordination of  
Large-Scale Networked Systems  

The central role of cyber-physical systems in supporting critical economic infrastructure coupled with 
the  emerging commercial and Battle Field Internet of Things (BF-IoT) is bringing together interconnect-
ed data-generating processes, people and devices that need to be coordinated and controlled. Coordi-
nating the operation of ever-growing large scale networks offers new challenges, given various con-
straints on resources such as, energy, communication bandwidth, etc. The complex nature of emerging 
energy systems, for instance, present interesting challenges. For example, balancing electricity de-
mand with supply in real-time is communication intensive given the two-way flow of information and 
power between providers and users. Specifically, each time a system operator transmits coordination 
signals to users, precious bandwidth is consumed. In this talk, I will introduce some challenges in the 
operation of power systems, and techniques we are developing to address them. Specifically, I will 
show how to coordinate allocation of electric power to users in a distribution system with optimized in-
formation flow, and without overloading the system capacity to avoid triggering an outage. I will also 
characterize the trade-off between our communication-efficient techniques and and overall system per-
formance. As I will highlight, the techniques we are developing are applicable to more general net-
worked systems. 
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