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Abstract: The pressing need to modernize the aging power grid has culminated into the smart grid vision, which 

entails the widespread use of state-of-the-art sensing, control, and information technologies. Instrumental for leveraging 

these smart technologies are novel approaches to monitoring and grid data analytics.  In this context, the present talk 

starts with pertinent signal processing algorithms for power system state estimation based on semi-definite relaxation, 

decentralized solvers and circuit breaker reconfiguration tools, as well as optimal placement of phasor measurement 

units. Machine learning paradigms are also presented for identifying line outages, which is a critical task for preventing 

cascade failures. By accounting for the consumers’ responsiveness to prices, real-time pricing is also performed via 

online convex optimization to elicit desirable demand response and thus reduce peaks in load curves. The efficacy of the 

novel approaches is assessed using standard IEEE power grid benchmarks. 
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