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Abstract: Recent advances in sensing technology and autonomy have brought a myriad of new access points for
sensing and control in urban infrastructures. This leads to the concept of "smart cities", in which urban
infrastructures are operated at an increased level of autonomy with the aid of sensing and control. A key
component of smart cities is algorithms that convert data collected from sensors to decisions used for city
operation. In many applications, data are used for modeling certain stochastic phenomena (e.g., human demand
in cities) upon which decisions are made. In order to provide rigorous performance guarantees in decision
making, it often desirable to not only obtain from data a nominal (probabilistic) model of the stochastic
phenomenon but also uncertainty in the model. In this talk, I will present an optimization-based framework that
explicitly quantifies and handles probabilistic model uncertainty for decision-making. A distinctive feature of the
framework is that it models the unknown stochastic phenomenon by a set of probability distributions that are
consistent with data. For a large class of problems including several planning and scheduling problems in smart
cities, I will show that the resulting optimization problem can be reformulated as a convex optimization problem
whose solution can be computed efficiently. Using examples from power systems and transportation, I will show
that our framework offers several advantages over conventional ways of modeling uncertainty.
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