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Introduction Mean Field Game (MFG) 

How to model autonomous vehicle (AV) 
control strategy and traffic flow?

Assumptions:
Ø AVs observe global traffic informa>on
Ø AVs plan velocity controls by an>cipa>ng 

others’ behaviors in a >me horizon
Ø AVs u>lize their predefined driving costs in 

a non-coopera>ve way

Contributions:
Ø Model AVs non-cooperative driving 

behaviors by mean field game
Ø Solve MFG and quantify equilibrium 

control performance 

N-car Differential Game 

Ø dynamic

Ø driving cost

posi>on speed

Ø admissible set

Ø Nash equilibrium

Mean field limit (𝑵 → ∞)
𝑥! 𝑡 ,⋯ 𝑥"(𝑡) 𝜌(𝑥, 𝑡)

positions density
𝑣! 𝑡 ,⋯𝑣"(𝑡) 𝑢(𝑥, 𝑡)

speeds velocity

Cost Function

Ø MFG-Nonseparable

Ø MFG-Separable

Ø MFG-LWR

Optimal cost: minimizes

MFG system

Algorithm 

MFE

Ø MFG-Nonseparable

Ø MFG-Separable

Convergence

PIDL RL+PIDL

Ø Exploitability
Ø MFG-LWR

PIDL RL+PIDL

Ø MFG-LWR

PIDL RL+PIDL

Ø MFG-Separable

PIDL RL+PIDL

Ø MFG-Nonseparable

Numerical Results 

Numerical Results 

Framework


