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Examples of Human Communication

Pictures from https://www.nps.gov/pefo/planyourvisit/safety.htm?fullweb=1, http://www.soccer-city.com/training-blog/2017/3/7/the-importance-of-on-field-communication, http://www.roadsafetyuae.com/changing-lanes-properly/ 
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Formalism
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Fully cooperative, partially observable markov game with cheap talk channel
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(Tan, 1993)
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Game theory, equilibrium 
(Claus & Boutilier, 1998)

End to end differentiable 
communication channel 

(Foerster et. al., 2016)
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Issues - Credit Assignment

Picture from http://dcis.inf.fu-berlin.de/rojas/fu-fighters-autonomous-soccer-robots/fu-fighters-the-soccer-robots-of-freie-universitat-berlin/ 

Who’s to blame? 

Johny for the call?
or Billy for the bad pass?

Johny

Billy

http://dcis.inf.fu-berlin.de/rojas/fu-fighters-autonomous-soccer-robots/fu-fighters-the-soccer-robots-of-freie-universitat-berlin/


Issues - Partial Observability
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● Can’t see O2
● Doesn’t know if M1 was used or ignored



A Simple Experiment - Modified Climbing Game
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Results - Reward
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Results - Convergence points

11 -30 0

-30 7 6

0 0 5

Agent 2’s 
action

St
at

e

Short run Long run



Results - Message protocol

Message is not unique to state

Short run Long run



Ideas
Two timescale optimization/exploration

Two way communication
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Questions?
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