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Abstract 
I will present our recent results on two classes of game problems. The first one is on mean-field 
games which involve a large number of dynamic agents whose decision problems are “weakly” 
coupled. Such games arise naturally in a variety of societal CPSs (e.g. smart grid, intelligent 
transportation, smart city) and are often very challenging to solve in general.  I will briefly discuss 
the existing theoretical tools in mean-field games, point out the significant gap between theory and 
applications, and then introduce our recent results that can bridge this gap for an important class of 
mean-field games. Different from many previous studies, our results are based on a novel 
optimization perspective that connects a mean-field game to a related (sometimes equivalent) 
optimization problem in function space. Such a connection can significantly simplify the 
characterization, analysis, and computation of the mean-field equilibrium, leading to tractable 
solutions for societal scale applications. I will also discuss the relation between our results and the 
existing results in potential games.  
The second part of my talk will be on differential games. Such game formulation has been widely 
used to study control and planning problems of multiagent systems under adversarial uncertainties. 
I will introduce a reachability based approach to study differential games and presents a scalable 
algorithm to solve a class of multiplayer differential games. The results will be demonstrated 
through some simulation studies as well as some field experiments for which the proposed strategy 
is used to provide decision support to human and AI agents in playing some common outdoor 
games (e.g. capture-the-flag game) and computer games (e.g. StarCraft).  
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