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Design of moral interactions for service robots in public environments

N E!E
i LR H AIRZEMTEHT 5P — ARy NOLEDODEITNA L ZT T a DT HFA )

GRXANADEE)

Social robots will be a common sight in public spaces soon, performing tasks that human
workers would perform and engaging with the public in roles such as security guards, store
clerks, and receptionists. Robots' ability to serve visitors in a friendly manner is the subject of
numerous research projects nowadays, and as a result, the quality of their services is constantly
rising. However, services provided by human-employee are not limited to simply providing
friendly service. They make an important contribution to maintaining a friendly and polite
atmosphere in public spaces. They stop visitors' low moral or norm violation behaviors
through actions such as admonishing or by mere presence. Yet, existing robots in public spaces
have little to no capability to prevent visitors' inappropriate behaviors. Unfortunately, without

such capability, robots are not ready to work on behalf of human employees in public spaces.

This thesis focuses on designing moral interactions for the robots that serve in public
environments. We refer to "robots trying to uphold moral standards by offering cordial
customer service and intervening appropriately, both directly and indirectly, to prevent people
from acting in ways that violate morals" as robot moral interactions in public space. Designing
and deploying a robot with moral interaction capabilities in public spaces has several key
challenges: 1) People's lack of compliance with robots, 2) Negative perspectives about the
robots that attempt to regulate people, 3) Complexity and lack of knowledge on developing
robot systems to operate well in the real world, 4) Revealing people's perception and
interaction with robots that execute moral interactions in daily life. This research addresses the

above challenges by conducting three moral interaction studies in public spaces.

The first study focuses on developing an acceptable admonishing service for a real-world
shopworker robot, attempting to include an admonishing capability for the robot while still
projecting a positive image. It proposes a harmonized design of friendly and admonishing
service as the solution. Furthermore, three design principles to achieve harmony were
proposed. The results of a 13-day field study at a real shop show that many customers and
shop staff have a positive impression of the proposed robot, which indicates that a harmonized

design could be a successful approach for an acceptable admonishing service.




The second study focuses on designing a robot that can promote compliance and diminish
people's negative attitudes in a scenario where it controls a crowd in a public area.
Furthermore, it investigates people's impressions and interactions with a robot that provides
such a service. Managing a queue of people has been chosen as an example scenario. By
learning from the Japanese security guards' queue management role, this study proposes
creating a professional impression in the robot as the solution to gain compliance and
acceptability. Three design features were suggested to achieve a professional impression:
duties, professional behavior, and professional appearance. A 10-day field trial at a public
event has been conducted to investigate the queue-management capability of the proposed
robot and visitor interactions and impressions of it. The field trial results show that many
visitors complied with the robot, although some ignored it. Furthermore, the interview results,
including the opinions of a few admonished visitors, indicate most of them have a favorable
impression of the robot. The field trial results suggest that the proposed design concept is

successful.

The third study attempts to create a hat-shopworker robot to exert social pressure to discourage
customers' norm-violation behaviors without causing a negative impression. It proposes to
exert social pressure through friendly behavior. The robot recognizes customers' shopping
actions and expresses its awareness by making friendly remarks that fit those actions. This
study demonstrates how to develop a robot system to autonomously work in a real shop by
integrating real-world data into the robot development process and offering solutions to several
practical issues. The results of an 11-day field trial at a hat shop show that most customers

have a positive impression of the robot.

The designs of moral interactions proposed in this thesis provide some guidance for
developing acceptable and effective moral interaction capabilities for service robots in a future
society. Furthermore, the findings of the field studies broaden the knowledge of how people
interact with and perceive robots with moral interaction capabilities in the real world. Thus, the
findings of this thesis offer perspective on the design, development, and deployment of robots

with moral interactions in public spaces.
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