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Social robots that naturally initiate interaction with people
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This thesis explores the problem of natural initiation of interaction in human-robot interaction focused on the situation
that robot encounter people. When robot encounter people, robot could initiate interaction by conversation or motion.

Initiation of conversation might seem trivial for people, but it is not at all trivial for robots. The appropriate timing
and good position from which to make the initial greeting are almost unconsciously decided by human. Based on analysis of
human interactions, this paper proposes a model for a natural way of initiating conversation. The model mainly involves the
participation state and spatial formation. When a person prepares to participate in a conversation and a particular spatial
formation occurs, he/she feels that he/she is participating in the conversation; once he/she perceives his/her participation, he/she
maintains particular spatial formations. We proposes a participation state model for measuring communication participation and
provided a clear set of guidelines for how to structure a robot’s behavior to start and maintain a conversation based on the model.
Our model precisely describes the constraints and expected behaviors for the phase of initiating conversation. We implemented
our proposed model in a humanoid robot and conducted both a system evaluation and a user evaluation in a shop scenario
experiment. It was shown that good recognition accuracy of interaction state in a conversation was achieved with our proposed
model, and the robot implemented with our proposed model was evaluated as best in terms of appropriateness of behaviors and
interaction efficiency.

For initiation of interaction by motion, there is no need to go further into conversation. Instead, it is important to
express the intention of interaction to the partner. In our daily life, it is very common to see people distribute objects such as
flyers to pedestrians. The givers initiate interaction with passersby by their handing motions. It would be appropriate to assume
that in the future these “distributing” works would be carried out by robots. We proposed a model for a robot distributing flyers to
pedestrians. The difficulty is that potential receivers are pedestrians who are not necessarily cooperative; thus, the robot needs to
appropriately plan its motion, making it is easy and non-obstructive for potential receivers to receive the flyers. We observed
human interactions on distributional handing in the real world, analyzed and evaluated different handing methods that people
perform, and established a model for a robot to perform natural handing. The proposed model is implemented into a humanoid
robot and is confirmed as effective in a field experiment.

Finally, we conducted a field study to investigate the expected use of such robot that initiate interaction with people by
conversation or motion in the real world, particularly for attracting passersby which today’s robots can autonomously perform
with our proposed models. From interviews with ten store managers, we identified two main reasons they want to employ such
social robots in their stores: robots offer cheap labor and provide unique value that humans cannot. They believe that robots are
good at attracting the attention of visitors without causing or receiving stress. We also conducted three case studies in which we
observed how store managers employed social robots in their stores. Each store manager requested different designs in the
preparation phase. After deployment, we found that the managers were generally satisfied with the services autonomously offered
by the robots, which successfully encouraged people to stop. The store managers were satisfied with the results and expressed a
desire to use the robots again.
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