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Outline

}Games with Human Players for Real-world Applications

}Wildlife Conservation

}End-to-End Learning and Decision Making in Games

} A differentiable learning framework for learning game parameters

}Learning-Powered Strategy Computation in Large Games

} Leveraging Deep Reinforcement Learning

}Other Applications and Summary
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Societal Challenges
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Security & Safety

Environmental 

Sustainability

Mobility



Solution Approaches
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Game Theory



Recap: Security Games

}Strong StackelbergEquilibrium

}Defender: mixed strategy

}Attacker: best response, break tie in favor of defender
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Target #1 Target #2

Target #1 5, -3 -1, 1

Target #2 -5, 4 2, -1

Adversary

Defender

55.6%

44.4%



Quiz

}How to get the defenderõs mixed strategy in SSE in 

this problem?
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Quiz

}How to get the defenderõs mixed strategy in SSE in 

this problem?

}AttEU1=ὴz σ ρ ὴ τz ὴz ρ ρ ὴᶻ
ρ=AttEU2

}Equilibrium: DefStrat=(0.556,0.444), AttStrat=(1,0)

8/12/20197

Target #1 Target #2

Target #1 5, -3 -1, 1

Target #2 -5, 4 2, -1

Adversary

Defender

55.6%

44.4%



Recap: SSE vs NE

}Zero-sum
} SSE=NE=minimax=maximin

} Approach 1: Single LP (minimax or maximinstrategy)

} Approach 2: Greedy allocation for security games

}General-sum
} SSE NE

} Computing NE: PPAD Complete, LCP (linear complementarity 
problem) formulation, Gambit solver

} Computing SSE
}Approach 1: Multiple LPs (each solve a subproblem) 

}Approach 2: A single MILP that combines all the LPs

}Approach 3: Extended greedy allocation algorithm ὕὲὰέὫὲ for security 
games
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Example: Protecting Staten Island Ferry

8/12/20199 Optimal Patrol Strategy for Protecting Moving Targets with Multiple Mobile Resources. Fei Fang, Albert Xin 

Jiang, Milind Tambe. In AAMAS-13
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Wildlife Conservation



Human Behavior in Games

}Not always perfectly rational or behave as expected!

}Task: Predict where the poachers place snares
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