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The overall motivation of this study is to find out how we can realize service robots that people
can talk to seriously with respect, and at the same time, to investigate how the body works in shaping
the communication and the personality.

With the advance in robotic technologies, we are now at the stage to explore requirements for
much complicated tasks such as persuading or instructing people. When robots start to play advanced
roles in our lives such as elderly care, attributes such as trust, reliance and persuasiveness will
also be critical for performing appropriate services and roles such as doctors, teachers and
consultants of mankind. For robots not just to stay close and live along with people and
to communicate smoothly with people, but also for robots to be relied by people’ and
to perform critical jobs, robots need the impression that are required for people in the same
position; that is, to provide the impression of reliability and trust. Past studies have shown the
importance of humanlike nonverbal channels and the superiority of the physical presence of
robots to software agents or computer terminals in everyday conversation. Researchers have been
trying to make such interactive robots ~ humanoid’’ by equipping them with heads, eyes and
hands so that their appearance more closely resembled human beings that allow robots to make
movements and gestures analogous to human. These forms are not only efficient from the viewpoint
of functionality but because people have a tendency to anthropomorphize in ones nature; that is,
it is the human-1like appearance that best help us interact with robots. However, up to now, scant
attention has been paid on how appearances of service robots shall be designed. Appearance
has always been the role of industrial designers and it has seldom been a field of study. Based
on the psychological and philosophical results, the body in shaping the mind, or more specifically,
appearance in forming impression or changing people attitude, is one dominant factor that rules human
behavior. In order to robots to obtain social attributes, the effect of appearance shall be
systematically examined.

In this thesis, a new robotic system geminoid had been developed as a platform for human-robot
communication study in natural, conversational interaction tasks. In addition to its appearance
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that highly resembles an actual person, a semi-teleoperation system is integrated in order
to overcome the limitation of current .artificial intelligence technology. First, a case
study was conducted to see how people react to and adapt to a geminoid. The daughter of the geminoid
source person and another child unfamiliar with the source had conversation with the geminoid and
their attitudes were compared to that toward the source person. These two children form a clear
contrast in their relationship with the geminoid source and have provided important insights on
how people react and become adapted to the geminoid. Following the case study, two studies were
held to examine how appearances of physical agents affect people attitudes and impression formation:
one with persuasion tasks and another with the ultimatum game. Through these tasks, how appearance
affect people reaction in impression formation and mentalizing were examined. The results revealed
a rather complex interaction between the appearances of robots and human response, especially how the
mentalization process toward physical agents are affected by the appearance of robots.

Through these studies, some issues with the current geminoid were found. In order to improve
one of the major issues, the facial expressiveness of the geminoid body, a pilot study was conducted.
For service robots to deal with people in a way natural to human beings, smile is one thing that
robots need to recognize correctly and express appropriately. Here, using a virtual agent, whether
people can perceive different types of smiles by changing simple elements of face is examined. The
results showed successful distinction of smiles by temporal changes in facial movements, which lead
to the development of a new geminoid robot.

The four studies shown in this thesis are only the very first step in investigating factors
for effective human-robot communication. The thesis is concluded by discussing the findings as well
as showing future directions to be investigated for the realization of socially acceptable service
robots. Although this thesis mainly deals with the issue of appearance, the unique notion of the
geminoid system, which allows the separation of the mind and the body, allows us to investigate
numbers of interesting philosophical and psychological issues that were never possible before the
invention of the geminoid. Based on the experience with the geminoid, some possible research topics
are also discussed. ’
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