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Abstract

Due to the recent corona disaster, automation technology has been attracting a great
deal of attention in order to solve the shortage of labor and reduce human contact.
However, while a large number of robots have been developed, they are not widely
used in general. The reasons for this are the delay and instability in operation due to
their multiple functions, and the ease of failure. For example, when a single button has
multiple functions, or when a robot is equipped with A, processing delays and instability
occur in order to achieve multiple objectives. In order to solve these problems, the
goal of this project was to create a thoroughly simple and practical robot. To achieve
this goal, we decided to build the robot from scratch, both in terms of hardware and
software, rather than improving existing robots. In this project, our group is developing
an indoor guidance robot for the visually impaired. There have been many researches
on robots to guide and assist the visually impaired. These include robots that can
detect people and obstacles using sensors and notify the user with sound, and robots
that can guide the user to a destination using voice. The production and introduction
of these robots will help avoid contact between people, support the lives of the visually
impaired, and solve problems such as the shortage of working guide dogs. However,
despite the usefulness of these robots, it is still difficult to introduce them into the field.
One of the reasons for this is that conventional robots are difficult to use for visually
impaired people. In particular, the voice guidance is not designed from the perspective
of the visually impaired, and because the robots are multifunctional, a large amount of
information is transmitted, but the visually impaired cannot fully process it. In order
to solve these problems, we aim to develop an indoor guidance robot with a simple
and easy-to-understand mechanism, while providing sufficient guidance functions. In
order to develop a robot that is easy to understand and use, the functions should be
simple, but we thought that developing a robot that can complete indoor guidance with
a single robot would be quite complicated and difficult for visually impaired people to
use. Therefore, our goal was to develop a wearable robot that can be used with a white
cane to walk without the need for an assistant or guide dog. In the first semester, we
interviewed visually impaired people and gave lectures to visually impaired people at
a center for the visually impaired in order to develop a simple and easy-to-understand
guidance system from the perspective of visually impaired people. As a result, we came
up with the idea of a wearable robot that looks like a belt worn around the waist. In the
second semester, the students were divided into two groups, one in charge of design and
the other in charge of programming, based on the proposed robot. For the design, we
created a 3D model using CAD and focused on making it easy for the visually impaired
to use. For programming, we used the RaspberryPi, which has higher beacon reception
strength, and implemented three functions: switch function, beacon reception, and voice
guidance. In the evaluation of the results presentation and the evaluation experiment
by visually impaired people, the weight and fit of the device were good, and the design
was highly evaluated. In terms of function, they pointed out the problem that it was
difficult to hear the voice from the machine. As the bone conduction earphone was
more excellent than we expected, we could consider adding more functions. Future tasks
include solving the problems pointed out at the presentation and by visually impaired
people, implementing restroom guidance, downsizing, and cost reduction.

Keyword visually impaired person, Indoor Guide Robot, white cane, Raspberry Pi,
CAD, Bone conduction earphone
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Implementation of the robot-type interaction

- Creating and nurturing clerk / guidance robots, which are the technologies that will be needed in the future, at FUN -

Group A Group B Group C iBLH 8 / Coaches

KA AEBER ZHEKX ERED £HXH BAFE AR Aty FRH =ZLrwE NHES} ZLAF HABZ BBiET LR
Yusuke Tomosada  Youta Honma Sota Miura Yoshino Takazawa Fumiya Konno Sukai Fujita  Hijiri Yoshimoto Nishi Haruya Kakeru Hirato ~ Shogo Mikami Yuto Murai Sadayoshi Mikami  Sho' ji Suzuki Nobuyuki Takahashi Sho Yamauchi
H= background
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The Robot Project aims to create a robot from scratch. Due to the recent Corona BRLTYA Y O5H ®27m b a4 FRRIOTER

. BREROEE

disaster, the demand for store clerk/guide robots has been increasing, but due to the
emphasis on function, they lack stability and warmth of interaction. Therefore, this
year, we are working on creating a store assistant/guide robot that provides simple

TAFTRY Y F S LA

and warm interaction.

Group A

REEHWFICAITEZRICE T IMERR
DIRT - MLOEARZAEEL T3, FERD
Ry b DBUE

We will create a wearable robot that
informs the visually impaired of their
location on campus and guide them to the
restroom.

Group B

BECORYF VI EDHEY EXEER
TEIBE—HLBDLIB, P TNEBEED
EEOFRy OBHE

We will create a clerk robot with a simple
structure that would be the first step to
realize the "natural” of having a robot in
the store.

Group C

MAEZNHRE LT, EPRETENME TE
AT 3. PHLLFERYEORY ORE

We will create a cute wearable robot
which guides freshmen in the campus by
its neck and tail.
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Wearable robots that can be held by hand or placed on
the shoulder are difficult for the visually impaired to use
because such a wearable robots block their hands or
interfere with their ability to listen to sound. Therefore,
we devised a belt-mounted wearable robot with voice
guidance function using beacons at FUN.
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The present situation is that clerk robots are not yet
widely used. From this, we aim to create a robot that is
thoroughly simple and can withstand practical use, with
a goal of properly "customer service" rather than just a
therapeutic robot.
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Our robot obtains location information from beacons in
the campus, then it indicates destinations and turning
directions with its neck and tail. This robot also
expresses the cuteness of a pet in a hand-held size with
an appearance like a stuffed dog.
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Implementation of the robot-type interaction
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! Implementation of the robot-type interaction
- Creating and nurturing clerk / guidance robots, which are the technologies that will be needed in the future, at FUN -
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This year's project was based on the concept of creating a simple robot with an emphasis

on warmth, and we worked on the development of software and hardware as well as the 9A8 @ 10? ‘

practical application of robotic user interaction at Future University Hakodate. One of the 118

main initiatives was to commercialize the clerk robot that we had been working on since DB~ P FERIOTERL

last year, using our know-how. Another initiative was the creation of a new guide robot for FAVTBRRR FHIERER L
SR DU

freshmen and the visually impaired, as our university is a place where it is easy to get lost.
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We created a wearable robot that informs
Wearable robots that can be held by hand or placed on

the Visua"y impaired of their location on the shoulder are difficult for the visually impaired to use

campus. because such a wearable robots block their hands or
interfere with their ability to listen to sound. Therefore,
we devised a belt-mounted wearable robot with voice

guidance function using beacons at FUN.
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. ; widely used. From this, we created a robot that is
We created a clerk robot with a simple

thoroughly simple and can withstand practical use, with
structure that would be the first step to a goal of properly "customer service" rather than just a
realize the "natural” of having a robot in therapeutic robot.

the store.
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We created a cute wearable robot which Since our university is a place where it is easy to get lost,
we created a robot targeting new students who are

especially prone to getting lost. The motif of the robot
and tail. was a hand-held Shiba Inu in order to make it familiar
and loved by everyone.

guides freshmen in the campus by its neck
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