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Abstract

This project, based on the concept of ”developing devices that are useful to everyone in
situations where they cannot rely on their sight or hearing,” has examined the problems
faced by the visually and hearing impaired from the perspective of the people concerned,
and has worked to develop practical devices. The project aims to eliminate inconve-
nience by supporting weak senses with other means, to enable people to use things they
could not use on a daily basis, and to support safe living by informing danger.

One of the themes of this project is the term ”boundary-less support. Boundary-less
support means that, for example, while most pedestrian wayfinding systems on smart-
phones communicate information via ”displays,” a boundary-less support system can
provide support for more people and situations by communicating information other
than visual information, such as sound and vibration. There are many situations in
which ”danger” must be detected by sound, such as car horns, earthquake alarms, and
animal threats. Therefore, a system that can notify people of danger without sound,
such as when they are wearing earphones or have hearing impairments, would make
it possible to support safe living for many more people and in many more situations.
Thus, this project aims to develop a support system that enables people to use services
and devices that they have used in their daily lives even in situations where they cannot
use the senses and functions that these services and devices are based on.

The devices will be created based on embedded system technologies such as M5Stack,
Raspberry Pi, and smartphones, and will be realized using image processing and voice
processing technologies, as well as robotics technologies such as small motors, servos,
solenoids, and 3D printing.

Keyword boundary-less support, wayfinding systems, image processing, voice pro-
cessing, robotics technologies
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Daily Life TEchnologies for all
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Helping People Without Boundaries with Digital Technology

o Ehinm

Group A Group B AEHEM cocn i
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Group C Group D 1;
T. A I Evaluadian Farm
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=] 13’\~56 Tkam

OFFETEILRLE
Il-.nad o the concept of :IL\-"J\QDWS devices. that ane useful for svesyone in sfuations. where they

cannot redy on sight or hearing” this project has examined  the probisms Taced by the visually and

hearing impaired fram the pespective of the peopls concemed and has worked (o dewvelop practical

dewices [or them. The project aimn to cfiminate inconweniznce by suppismenting unrefiahis senses

with gther means, Lo enable people to use things they could not use on adaily basiz, and Lo supporl

sale lving by communicating danger.

Group A
BROEAZETT SMERBHIFVWERFTIET NM R

Complementing the blind spots of a white cane Walking assistance device for the visually
impaired

5, Lok, Fat
TE bf5icas

Wisually impaired persans can recagnize obatlackes ot their feet using awhite cane. However, it difficult fos the visually
imipained 1 nire obstacls that strike the upper bady, such & troe branches, signbaarnds, and the backs of stairs.
Therefore, we simed to create: a device that con be @y woon and can detect hazands approaching the upper body.

I IJ?- '_ b Grol.lp B

BEEAVWERITOSEHEZIET /N4 R

Mirror-type makeup assist device for the visually impaired

G.u:lud :ru\u—ua and make-up are known methods for the visually impaieed o enjoy applying thesr
awn maks-up, However, there are problems such as difficolity applying makeop due to visual impairment and
inability 1o check il L& sticking out. The new system will sddress. thess groblens by enabding the voually
imipaimed toappdy makeup dome withoat stress by using a monitor display and detecting i the makeup &
sticiking aut.

Group C
BRZAMLZHREF 7RV ZICLZBEREERT /AR

Audio wayfinding system with Braille blocks in an expanded version with additional information

e '\' ‘z%t CiESTTWE
ALTHRATFEFNELT

For visually 'n:amd people visiting a place Tor the first Gmo, it is difficoll to know the location and names of ooms and faciities,
and 1o kmawin which dirsction they ane gaing. Therefore, we have devised amethod of embedding informatian in
cading that displaces the position of dots used in digital pens and other devices Lo creale a device thal recognizes images and
conwveys them audibly 1o the uyer

Group D
BREEFWERITELLBMT/NM R

Acoustic Directional Notification Device for the Hearing Impaired

e
3’

_:v-:__ £ P (—g & ﬁ\)f.—,-q.
Peapis with hearing impaired  are unable to detact sgund information such & hams. In addition, they
cannat identify the speaier by mouth movements when talking with multiple peopis in 2 mask-weaning
lifestyle. The punposs of this group & Lo develop a wearable device that transimils sound dinection, which
con sohve these problems. So far, we have developed . a prototype of 2 hat-type device that transmits
sound by LED, a hasdphane-type device that tranamits: sound by wind, and an. arme-misunted  devics that

transrmits sound by.a servs motor.
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R

Background

FFOV kT HECERICEAGVDRETAAEME I EBEOME EanE T
L REMA LS PREEMAVES M RASMBEL S LE BRTHREL. RROUEE QMRS
YA TE:, HAULERZROFERTHICLT, FEEMETLL, BEMIZHIZED
TELEAELOEERSLITECL, BREEEL TR SUEFORBETSCLGLEEN
ELTLVE.

Based on the concept of "developing devices that are useful for everyone in situations where they
cannot rely on sight or hearing,” this project has examined the problems faced by the visually and
hearing impaired from the perspective of the people concerned and has worked to develop practical
devices for them. The praject aims to eliminate inconvenience by supplementing unreliable senses .;”mm -
with other means, to enable people to use things they could not use on a dally basis, and to support L i THin
safe living by communicating danger. i . i

GroupA

BROREAZHTT IAREAVERSITXET /IR

Complementing the blind spots of a white cane Walking assistance device for the visually impaired

BHTIEEETILNERLT, LEBCL-EENERAT LT A REREL. FA ARSI S0
Z—DFEBLTHD, MEMHBRAGEICASL-EMRAORHTL—HI2E@NTD, BOESEEShT KT

HERDEIICIFRIOGEMEAEAN . t
A device was created to detect obstacles that hit the upper body, which are difficult to recognize with a white cane. The
devices are mounted one on each side of the sunglasses. When an obstacle enters the detection range, the device notifies ﬁ
the user with vibrations at regular intervals. The mechanism of the Edo chochin was used to maintain horizontality so that
the device is not affected by the tilt of the head.

GroupB

REEANER (HERZEBT /IR

Makeup Assist Devices for the Visually Impaired

MBS T, EHEI—ATITICIXERTIOTHS, BRELET (A TORQEAHLERY
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For the visually impaired, makeup can be a challenge to perform alone. The developed device will assist the
visually impaired in applying makeup by detecting lipstick overflow and indicating the appropriate position of the
eyebrows, so that they can enjoy applying makeup alone without stress.

GroupC
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Audio wayfinding system with Braille blocks in an expanded version with additional information

MHTHAABFT, EREFVENESOREGCHEROAH - GEERETSCLIERTHS, TOT. TUAAL
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It is difficult for the visually im paired to grasp their current location and the name and pasition of facilities in a place they are
wvisiting for the first time. To solve this problem, we devised a methed of embedding information in Braille tiles using a coding
method that displaces the position of dots used in digital pens and other devices. The information is recognized by a camera
attached to the user's waist and conveyed to the user through bone-conduction earphones.

GroupD
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Sound direction notification device to assist the hard of hearing

RN LE DA PRVEEALTV A AR, BRBEOY LGl EIroREFEBEFMTELL
CER RBAOFEUH R ICENTERDLL D-MBEERZ TS, Bl-bld, COLITREITE
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SO TEDHRELI—FISENT WM HET A AOMRET .

“The hearing impaired™ and "earphone users" are unable to detect emergencies from "sounds”™ such as
ambulance sirens. They also have problems such as not being able to recognize calls outside their field of vision,
To solve such problems in situations where people cannot rely on their hearing, we have developed a
wristwatch-type device that detects the accurrence of a specific sound, natifies the user by vibration, and

notifies the user of its direction by an arrow displayed on the screen.
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