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Active perception based on free-energy minimization on restricted Boltzmann machines
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A robot, which would like to respond quickly in the world, should select more informative signals to estimate
the cause of its sensation (e.g., a state of the environment, a category of a handling object, an emotional state of

interaction partner, etc.).

This paper proposes an active perception framework that selects the robot’s action to

perceive critical sensory signals based on a free-energy minimization in an energy-based model. We employed a
restricted Boltzmann machine as a fundamental component for an estimation network of the cause of sensations.
Our framework demonstrated better performance for the attention control in emotional human-robot interaction

than other methods.
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Algorithm 1 Active perception based on free-energy min-
imization on RBM
add perceived modality m,, to set M,
for n=0to N do
if m,, € M, then

v =™
else
v =0
end if
h ~ p(hlv™t - Jo™", , 0N

forn=1to N do
if m,, ¢/ M, then )
v~ p(v™ |h)
E, + F(v™)
end if
end for
end for
n = argmin F,
M, < M, Um,

F(v) i RBM OHHIXLVF—TH%. LILEKD, H5IEH
v DAHIIIVF—DNENT &I, v OFEERER p(v) D
WZ & EXINT %.
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HIEHRZ THIT 2T e R2EZ S, ZNFNORBIIER o™
IR BIIGER o D EHEEE NIz h ZN U CHBR TE ST
5, ROXSICFHENS.

b~ p(hlo)
o™ p(v™ )
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