
An Approach from Motion Generation�Recognition to Intelligence
based on Mimesis Principle

Tetsunari Inamura���� Hiroaki Tanie�� Iwaki Toshima� and Yoshihiko Nakamura�

�Japan Science and Technology Corporation� CREST� inamura�ynl�t�u�tokyo�ac�jp
�Univ� of Tokyo� Dept� of Mechano�Informatics� Hongo� Bunkyo�ku� Tokyo

�� Introduction

The discovery of mirror neurons��� have been a
notable topic of brain science� Mirror neurons�
which have been found in primates� brain� �re
when the subject observes a speci�c behavior and
also �re when the subject start to act the same
behavior� Furthermore� it is located on Broka�s
area which has close relationship between language
management� The fact suggests that the behavior
recognition process and behavior generation pro�
cess are combined as the same information process�
ing scheme� and the scheme is nothing but a core
engine of symbol manipulation ability� Indeed� in
Donald�s 	Mimesis Theory
���� it is said that sym�
bol manipulation and communication ability are
founded on the behavior imitation� that is inte�
gration of behavior recognition and generation�

Imitation behavior by human is not simple tra�
jectory imitation but recognition of other�s mind
and performance of the behavior by his�hers own
will� For such imitation� two processing abstract
of the other�s behavior into symbol representation
and generation of motion from the symbol� are
needed� We think that a breakthrough idea for
intelligence emergence is existed in the combina�
tion of motion recognition and generation�

In this paper� we propose a mathematical model
that abstracts the whole body motions as symbols�
generates motion patterns from the symbols� and
distinguishes motion patterns based on the sym�
bols� In other words� it is a functional realization
of the mirror neurons and the mimesis theory�

�� Mimesis models� symbol emergence by

motion recognition and generation

We propose an imitation framework based on the
bidirectional computation of motion recognition
and generation as shown in Fig�� We call the
framework as 	mimesis models
�
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Figure �� A proposed mirror neuron model

The mimesis models abstract symbol represen�
tations from motion observation� generate origi�
nal motion from the symbols� For the abstrac�
tion and generation� some motion elements are
needed which correspond to basic pieces of motion�
The models have another function that appropri�
ate motion elements for its own body are acquired
during motion observation and generation�

We con�rmed the feasibility of the mimesis
model for real humanoids through experiences�
The full paper contains the experimental result
and discussion�
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