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Humans first depicted the natural scene using drawings. In this way, the Vi(X) = 4 n=1 setting names seen unseen instance unseen class
visual concept was grounded into iconic signs. After iterated use in A if t < Tehoice
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communicates with the receiver by sketching on a canvas. e Tablo 1

e e T Last step value estimate is trained by regressing the value returns Symbolicity: separating evolved sketches
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their corresponding categories.
Settings « Results: agents in the complete setting can consistently highlight some

The visual communication game We consider three factors as crucial environmental drivers. To isolate each features across all training instances in each category (bar plot).

o factor, we have one experimental setting and four control settings. g 80 ; setting | correlation
Communication process 3 60 | complete | 043 £ 0.02
. . . . 1 © y
In our visual communication game, a sender S and a receiver R only share Game Settings c | max-step | 041 £0.13
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a pixel-level sketch Is. At each step, the sender first draws five strokes ag P ke e
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receiver uses the updated canvas C;,; to query from the context images no yes max  control setting for early decision max-step o . .
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Agents are trained jointly to maximize the objective |conicity: generalizing to unseen image l / ; /
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Value functions for an optimization surrogate high-level embedding space.
* Measure: agents’ generalization ability on unseen images.
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s(Ase|ls, Ct—l)»”R(aRtP?t) « Results: agents in the complete and sender-fixed setting can return to
An e|lg|bl|lty trace estimation: mixing Monte Carlo estimate at different roll- iconic communication when facing Concepts not covered by established
out lengths conventions (Table 1).
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