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Imitation by Robot Based on Projection of a Self-model

*Ryunosuke YOKOYAT, Tetsuya OGATAT, Jun TANT,

Kazunori KOMATANI', Hiroshi G. OKUNO
(TGraduate School of Informatics, Kyoto University *Brain Science Institute, RIKEN)

Abstract— This paper proposes a novel method which enables a humanoid robot acquires an ability for
imitation focusing on the developmental process of human infants. In this work, the robot infant predicts a
human parent’s motions by reusing its own self-model. For the self-model of a robot, we applied a recurrent
neural network with parametric bias (RNNPB) model which can learn the robot’s body dynamics. For the
other-model of a human, conventional hierarchical neural networks were attached to the RNNPB model as
“conversion modules”. We focused on the ternary relationship among self-object-other, and infant imitation
by a parent in early childhood. Our target task is an imitation of moving an object, and imitation interaction
between a parent and an infant is introduced to our method. Experimental results demonstrated that our
method enabled the robot to imitate the human’s object manipulations which was similar to what the robot

has experienced, which proved its adequacy.

Key Words: Imitation, Humanoid Robot, Recurrent Neural Network, Cognitive Developmental Robotics
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