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Abstract

Human-robot communication is expected to be re-
alized by the usual means for human-human com-
munication. However, it is difficult for the robot to
directly copy the human’s means due to the differ-
ence of bodies. As argued in the issue of imitation
with dissimilar bodies, what kinds of representa-
tion could correspond between human and robots is
one of fundamental issues. The previous work [1]
has hypothesized that mutual imitation of voice be-
tween the robot and the caregiver leads robot vow-
els to be more natural but the underlying mecha-
nism has not been deeply argued. This paper fo-
cuses on two types of the magnet effects, the per-
ceptual magnet effect and what we call the articu-
latory magnet effect as the underlying mechanism
of mutual imitation. Toward the design principle
of the robot behavior through mutual-imitation, we
examine these magnet effects in the experiment of
imitation of the vocalizing robot with human sub-

jects.
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Figure 1: The shift of perceptual/articulatory vowel-likeness
by the perceptual/articulatory magnet effect
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Figure 3: Vocalizing robot to model mother-infant interaction
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Figure 4: The distributions of the 1st and the 2nd formants of

utterances by a human and the robot.
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Figure 5: Formant distribution of the utterances, the lip shape
of the human model and the mapped shape onto the robot lip

for three vowels, /a/, /u/, /e/



Table 1: Relation between robot’s lip shape and motor outputs

Deformation /al | lu/ | lel
vertical direction 1.0 1 0.0 | 0.0
horizontal direction | 1.0 | 0.0 | 1.0
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Figure 6: The formant vectors of the most “vowel-like” sound
and the test sounds in the case of a vowel /a/. Note that this

figure is schematic.
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Figure 7: The average of formant vectors of subjects imitation

and the average formant vectors.
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Figure 8: Probabilities in which the subjects replied with their
vowels of which lip shapes were corresponded to the robot’s

one. Note that vowel-lbikeness corresponds to ¢ in equation
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Figure 9: Probabilities in which the subjects confidentially
categorized the heard sound of which lip shapes were corre-
sponded to the robot’s one. Note that vowel-likeness corre-

sponds to ¢ in equation (1).
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