
𝑃𝑃(𝜏𝜏𝑘𝑘𝐴𝐴|𝜏𝜏𝑘𝑘𝑆𝑆;𝑣𝑣𝑘𝑘
(𝑚𝑚))

𝑃𝑃(𝑣𝑣𝑘𝑘
(𝑚𝑚))

𝑃𝑃(𝑣𝑣𝑘𝑘
𝑚𝑚 |𝜏𝜏𝑘𝑘𝑆𝑆 , 𝜏𝜏𝑘𝑘𝐴𝐴)

ℒmodel(𝜔𝜔)

Global Context
Encoder 𝑔𝑔𝜃𝜃

𝑧𝑧𝑡𝑡𝑚𝑚=𝑔𝑔𝜃𝜃(𝜏𝜏𝑡𝑡𝑚𝑚)

ℒGCE

ℒTD

… Controllable
Agents

Teammate
Group 1

…
Teammate

Group 𝑘𝑘

Team up with

Individual Context
Encoder 𝑓𝑓𝜙𝜙𝑖𝑖

ℒMI

𝜓𝜓𝑧𝑧𝑚𝑚

Agent 𝑖𝑖′s Q 
Network

Mixing
Network (𝑜𝑜𝑡𝑡𝑖𝑖 ,𝑎𝑎𝑡𝑡−1𝑖𝑖 )

𝑄𝑄𝑡𝑡𝑡𝑡𝑡𝑡(𝝉𝝉𝑡𝑡 ,𝒆𝒆𝑡𝑡𝑚𝑚 , 𝑧𝑧𝑡𝑡𝑚𝑚 ,𝒂𝒂𝑡𝑡)

𝜏𝜏𝑘𝑘

Clustering

…

𝜏𝜏𝑡𝑡𝑚𝑚 = (𝑠𝑠0𝑚𝑚 ,𝒂𝒂0𝑚𝑚 , … , 𝑠𝑠𝑡𝑡𝑚𝑚)
𝜏𝜏𝑡𝑡
𝑚𝑚,𝑖𝑖 = (𝑜𝑜0

𝑚𝑚 ,𝑖𝑖 ,𝑎𝑎0
𝑚𝑚,𝑖𝑖 , … ,𝑜𝑜𝑡𝑡

𝑚𝑚,𝑖𝑖)

𝑄𝑄𝑖𝑖(𝜏𝜏𝑡𝑡𝑖𝑖 , 𝑒𝑒𝑖𝑖,𝑡𝑡𝑚𝑚 ,𝑎𝑎𝑡𝑡𝑖𝑖)

…
…

…
…

𝑒𝑒𝑖𝑖𝑚𝑚

ℒREC

𝑒𝑒𝑖𝑖,𝑡𝑡𝑚𝑚 = 𝑓𝑓𝜙𝜙𝑖𝑖(𝜏𝜏𝑡𝑡
𝑚𝑚,𝑖𝑖)

ℒLCEContext
Space

(a) CRP-Based Infinite Mixture for 
Dynamic Teammate Generation

(b) Centralized Contextualization 
Learning for Fast Adaptation

(c) Decentralized Team
Situation Recognition

𝑠𝑠𝑡𝑡
𝑄𝑄−𝑖𝑖(𝜏𝜏𝑡𝑡−𝑖𝑖 , 𝑒𝑒−𝑖𝑖,𝑡𝑡𝑚𝑚 ,𝑎𝑎𝑡𝑡−𝑖𝑖)

Teammate Generation Agents TrainingAlternate

CRP

…

Trajectory

Cluster
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