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" Recent studies point out the virtues of a relatively new field of research with regard to robotics : imitation.
The idea is that a robot can acquire new behaviors by just observing human demonstrations. In addition,
building a robot with such a competence might help us’understand human intelligence underlying the capability
of imitation based on a constructivist approach. In my work I concentrate on “subjective robot imitation”, that
means that the robot imitates the demonstrator autonomously. ’ The designer analyzes neither the
demonstration, the demonstrator, nor the robot itself. Subjective robot imitation faces two main problems :
How can demonstrations be identified even if they are seen from different viewpoints, and how can a ‘
demonstration be imitated if the embodiment of the demonstrator differs from the robot’s own embodiment ? In
order to tackle these two problems, this dissertation addresses three issues by focusing on what types of
invariance can be used by the robot.

In chapter 2, the robot should learn to imitate the demonstration of another identical robot by observing it.
The opt-geometric constraint between views that originates from the correspondence of body parts was utilized to
map the observed demonstration to its corresponding motion only through mappings between its sensorimotor
space. In chapter 3, how a robot can find its body from its uninterpreted sensory data was addressed. Thisisa
fundamental step for acquiring body representation to construct the mapping between bodies. The invariance in
self-body-observation was modeled as a statistical distribution of the variance of its sensory data and was
utilized to discriminate its body from non-body. In chapter 4, we coped with the issue how a vocalizing robot can
acquire human vowels that it cannot duplicate as they are. The invariance in the interaction with a human
caregiver who imitatively responded to the robot;s behavior and the robot’s subjective criteria that considered the
toil involved in the articulation were utilized to find how to articulate sounds so that the caregiver interprets

them as vowels. Finally, in chapter 5, conclusion and future work were given.
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