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Background

« Previous simulation systems typically predict vehicles’ trajectories by imitating realistic
driver behaviors from an offline dataset . While this approach can precisely replicate
common occurrences, it often falls short in capturing Out-of-Distribution (OoD) and
long-tail events.

* modern self-driving agents are capable of managing routine traffic scenarios; however,

they often fail to handle safety-critical events in the long tail end of data distributions.
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Contribution

We develop a game-theoretic approach to generate critical events by viewing traffic
simulation as a general-sum Markov game involving multiple agents.

*  We integrate both 1) the optimistic Bellman Update and 2) the magnetic mirror decent
into our learning objective to learn Coarsed Correlated Equilibirum (CCE) efficiently.

*  We demonstrate the capability of the generative world model in enabling optimal
control with exploitablitily experiment.

*  We visualize the simulated traffic in several complex and competitive scenarios to

understand CCE.
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Problem Formulation

*  Our problem setting is Offline Multi-agent Reinforcement Learning in General Sum
Markov Games, which is based on the Dec-POMDP

* General Correlated Policy

* e-approximate CCE
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Methodology
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Methodology
Identifying CCE from Multi-player General Sum Markov Game
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2. Magnetic Mirror Descent
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Experiments
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Efficiency of Algorithms in Closing the CCE-gap

CCE-gap
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Discounted Cumulative Rewards
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Experiments
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Efficacy of the World Model in Facilitating Policy Update
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Experiments

Case Study: Visualization of the Learned CCEs
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Limitations

Omitting the Constraint: CCE-MASAC does not account for the constraints
of agents, failing to model their behavior in avoiding constraint violations within
competitive environments, which frequently occurs in real-world traffic situations.

Exclusion of Cooperation: While we focus on modeling the competitive
behaviors of vehicles, realistic traffic scenarios might involve both competition
and cooperation behaviors among agents during some specific events.
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THE END
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