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Abstract: Smart metering is currently replacing simple billing with intelligent metering services of tremendous value to both utility companies and
end users. According to Gartner, a typical family home could contain more than 500 smart devices by 2022. For covering this exceedingly increasing
demand, wireless communications will be inevitable when it comes to designing and planning of the advanced metering infrastructure (AMI). In this
talk we address the deployment of access points in the design of AMI. We embed a notion of proximity (or coverage radius) that specifies whether a
given smart meter (representing a demand point, e.g., a household) can be served or ``covered'' by a potential access point location (also referred to
as potential facility location). A demand point is then said to be covered by an access point location if it lies within its coverage radius. Typically, a
relatively small number of potential facility locations can be considered, while the number of demand points can run in the thousands or even millions.
As such, finding the optimal placement of access points in the design of AMI remained out of reach for modern MIP solvers. In this talk we address two
optimization problems relevant for the design of AMI: the maximal covering location problem (MCLP), which requires choosing a subset of facilities
that maximize the demand covered while respecting a budget constraint on the cost of the facilities and the partial set covering location problem
(PSCLP) which minimizes the cost of the open facilities while forcing a certain amount of demand to be covered. We propose an effective
decomposition approach based on the branch-and-Benders-cut reformulation. We also draw a connection between Benders and submodular cuts.
The results of our computational study demonstrate that, thanks to this decomposition technique, optimal solutions can be found very quickly, even for
benchmark instances involving up to twenty million demand points.

Bio: Ivana Ljubic is Professor of Operations Research at the ESSEC Business School of Paris. She received her habilitation in Operations Research
at the University of Vienna (2013), and she holds a PhD degree in computer science from the Vienna University of Technology (2004) and master's
degree in mathematics from the University of Belgrade (2000). She worked for two years in a company dealing with portfolio optimization before
continuing her university career at the University of Vienna where she was appointed until 2015. She was also Visiting Researcher/Professor at the
following institutions: University of Maryland, TU Berlin, TU Dortmund, University of Paris Dauphine, etc. Research interests of Ivana Ljubic include
network design problems, combinatorial optimization, optimization under uncertainty, bilevel optimization. She uses tools and methods of mixed
integer programming, (meta-)heuristics and their successful combinations for solving optimization problems with applications in telecommunications,
design of data and distribution networks and bioinformatics.
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