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Collision Avoidance Behavior and the Recursion in the Theory of Mind

o Masanori Takano and Takaya Arita
Graduate School of Information Science, Nagoya University

Abstract: An individual having a Theory of Mind (ToM) can read the minds of others. If we assume further

that the individual considers each of them also to have a ToM, then there should be recursive structure here.

We believe that the emergence and evolution of this structure are deeply linked to the evolution of intelli-

gence. We constructed a computational model of collision avoidance behavior and conducted evolutionary

simulations in order to investigate the dynamics inherent in the mechanism of recursion. We have found

several interesting properties of recursion including the one that there is a significant difference in fitness

between odd levels and even levels of recursion because of the difference between level 0 and 1 (without and

with ToM).
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X knows * and takes action A based on it.

b) OO0 1

X knows

{

0 Y knows * and takes action B based on it.
[0 Z knows * and takes action C based on it.
O %

} and takes action A based on it.

c) OOQgd 2
X knows

{

0 Y knows
04

00 X knows * and takes action A based on it.
00 Z knows * and takes action C based on it.
0O} and takes action B based on it.

0 Z knows

01

00 X knows * and takes action A based on it.
00 Y knows * and takes action B based on it.
0%} and takes action C based on it.

O *

} and takes action A based on it.
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