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Challenge: 
• Accounting for users’ strategic behavior in CPS
• Coupling of strategic behavior with CPS dynamics 

determines transients and outcomes in evacuations, 
epidemics, etc.

• Mechanism design to shape transients and outcomes

Scientific Impact:
• Contributions to the core theory of population games and 

evolutionary dynamics; e.g., generalizations to infinite 
strategy sets [ASA23] and differential equation modeling of 
evolutionary dynamics [KMA22, KM23, KM24]

• Applications in transportation; e.g., optimal EV charging 
station placement to mitigate congestion [SKKA23]

• Demonstrated broad applicability beyond transportation; 
e.g., epidemic response – managing public’s strategic 
choices with incentives [CML22, MCL23, CLM23]
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Education and Outreach:
• Full-day workshop at the 2023 IEEE Conference on 

Decision and Control: https://sites.google.com/ 
view/cdc2023population-games 

• One-unit graduate course at UC Berkeley 
in Spring 2023
• Seminars at UIUC, Berkeley, Maryland
• Presentation to California 

Department of Transportation

Approach: 
• Population Games: keep track of frequency of each 
     strategy in a population rather than individual agent strategies
• Key to scalability to large numbers of agents
• Learning rules for switching strategies lead to classes of evolutionary dynamics models
• This project: 1) accounts for coupling of evolutionary and CPS-dynamics; 
     2) leverages recent advances in 
     population game 
     theory to shape 
     transients and 
     outcomes

Strategy 1 Strategy 2 Strategy 3


