Task

e Realistic Crowd Actions
e Safe Driving
e Social Behaviors

Environments powered by:

7 METADRIVE

Method

Step 1: Local Coordination
for each policy

Step 2: Global Coordination
to update global LCF

Learning to Simulate Self-driven Particles System with

Coordinated Policy Optimization

Zhenghao Peng®, Quanyi Li*, Chunxiao Liut, Bolei Zhou®
§ CUHK tSenseTime Research *Centre for Perceptual and Interactive Intelligence, CUHK

Simulating traffic via multi-agent reinforcement learning

(MARL)

--------------------------------------------------------------------
tttt

— Individual Reward r{

f Mixed by Local \

Coordination Factor

K (LCF) © J

Neighborhood Reward

—

Target agent

U Neighborhood

&y All active ageny

. 1 .

1 = Z i

L :‘“'.N . ‘ .A/' ‘ ie ‘/’/. .".:::
~~— Global Reward

.....
--------------------------------------------------------------------

Global Coordination

Local Coordination: Update policies to maximize coordinated reward

Coordinated Reward: rlc = COS(CI))FII + Sin(CI))r{V , where ® € [—90°,90°] is LCF

Maximize this reward via PPO loss

Global Coordination: Adjust LCF to maximize global reward

Meta-gradient to update @: V gJ G(H”ew) =V grew ]G(QWW) V(Dgnew

Final Loss: JO(®) =

[ Vgrewlog mpen(a | s)A Sl V 0al0g 7goa(a | $)(cos(D)A’

sin(®)A™M)]

Code and demo video
decisionforce.qgithub.io/CoPO/
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Detailed Behaviors in CoPO Populations
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e [ndependent PPO
e Mean-field PPO
e Curriculum Learning  safety

e CoPO (Ours)


http://decisionforce.github.io/CoPO/

