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Considerate Care Robot which Supports
Projectability of Users in Multi-party Settings

YosHINORI KOBAYASHI, ! MASAHIKO GYODA, !
ToMoyvA TABATA,T Yosuinorr Kuno, !
KEncHr YAMAzZAKL T MoMoyo SHIBUYA, !
YUKIKO SEKIT! and AKIKO YAMAZAKI!?

This paper presents a service robot that provides assisted-care, such as serving
tea to the elderly in care facilities. In multi-party settings, a robot is required
to be able to deal with requests from multiple individuals simultaneously. In

particular, when the service robot is concentrating on taking care of a specific
person, other people who want to initiate interaction may feel frustrated with
the robot. To a considerable extent this may be caused by the robot’s behavior,
which does not indicate any response to subsequent requests while preoccupied
with the first. Therefore, we developed a robot that can project the order of
the service to each person who wants to initiate interaction in a socially accept-
able manner. In this paper we focus on the task of tea-serving, and introduce a
robot able to bring tea to multiple users while accepting multiple requests. The
robot can detect persons’ requests indicated by raising their hands and move
around people using its mobile functions while avoiding obstacles. When the
robot detects a person’s request while serving tea to another person, it projects
the order of the services by indicating “you are the next” through a nonverbal
action such as gazing. Because it can project the order of the services and
indicate its acknowledgement of their requests socially, people will likely feel
more satisfied with the robot even when it cannot immediately address their
needs. We confirm the effectiveness of our robot through the experiment.
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Fig.1 An example scene a waiter deals with multiple requests at a restaurant.
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Fig.2 An example scene when the nurse A gives her gaze toward the next elderly C before

approaching C.
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Fig.3 Overview of our robot system. The robot can recognize its position and orientation by

receiving the information from the base station observing the ellipse marker.
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Fig.4 Obstacle detection techniques for CCR. The system can detect table tops or seat surfaces to
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Fig. 5 An experiment of mobile functions. Blue line indicates predetermined route, green lies are

indicates actual trajectories of CCR. Red points indicate detected positions of objects. The

group of red points in the circle is seems to be projecting the shape of a chair.
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Fig.6 The robot concentrates on serving tea to a specific person (left). The robot displays an
acknowledgement to the next person (right).
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Fig.7 The robot behaviors in the experiment.
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Fig.8 An example scene of the experiments.
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Fig.9 Average scores of the answers.
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Fig.10 Number of times of raising hands in the experiment.
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Fig. 12 Bipolar adjective pairs and mean values of each.
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