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Abstract

In recent years, Japan has experienced a shortage of workers in the retail and service
industries due to a decrease in the labor force accompanying the declining birthrate and
aging population. There is a growing interest in service robots, which can provide sup-
port in a variety of situations, such as customer service and advertising, in a situation
where they cannot perform their jobs as expected. Currently, service robots face chal-
lenges for both employees and customers. The challenge for employees is that they need
to have the appropriate knowledge when they edit the behavior and speech of the service
robot. The problem on the customer side is that the customer feels uncomfortable or
unnatural about the service robot. In this project, we aimed to solve these two problems
by expanding and developing PaPeRo i, a platform that combines a high-speed gateway
with a robotic user interface. A gateway performs conversion of a communication proto-
col in a role of relaying when a communication protocol in a computer network transfers
a packet to a different computer network or receives a packet from a different computer
network. The most common example is a router-like feature that connects a LAN(local
area network) to a WAN(wide area network), such as the Internet. A user interface is
a general term for software or hardware that exists between a robot or computer and a
user, transmits user’s instructions to the computer, and transmits output results from
the computer to the user. It is a major factor in determining the usability of robots and
computers. First, the project members were divided into three groups: editor group,
chatbot group, and hardware group. The editor team proposed and developed an editor
that enables employees to easily change the behavior and speech of the service robot
without any special knowledge. The chatbot group and the hardware group proposed
and developed an appearance and interaction system that would prevent the customer
from feeling uncomfortable or unnatural with the service robot in order to solve prob-
lems for the customer. Interaction is a flow in which when a user performs an action of
an operation or action in some form, the action does not become one-way and the robot
or computer reacts in response to the action. The chatbot group made a proposal that
would lead to the solution of problems for customers from the viewpoint of software.
We thought that there were two challenges in realizing this proposal. The first problem
is that even if a customer makes an action such as asking a question, the action is
one-way and the service robot does not respond to the action. The second problem is
that interaction through buttons and tablets is not a form of communication between
people, but rather a form of strangeness and unnaturalness. To solve these problems,
we have developed a dialogue interaction system that enables natural communication
between people. We also created a simple interactive interaction system. The former
system uses multiple libraries and cloud services. The latter system uses only PaPeRo
i’s functions. In the latter term, we conducted a demonstration experiment of a simple
interactive interaction system in cooperation with Kingbake Corporation. The method
of the demonstration experiment is to incorporate the dialogue interaction created in
PaPeRo i installed in the store of King Bake Co., Ltd., and to actually operate it.
Future prospects include improvement of the speech recognition part of the interactive
interaction system and further demonstration experiments.

Keyword Service robot, Robot-type user interface, PaPeRo i, Speech recognition,
Morphological Analysis, Natural language processing, Python, Microsoft Azure, Janome,
API
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Practical application of robot-type user interaction
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