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Abstract

People with disabilities are limited in their daily lives because they are unable to
use their body senses and bodily functions well. In particular, some modern services
and devices are not accessible to people with disabilities, which can be inconvenient
or put them in dangerous situations. In order to solve these problems, this project,
based on the DLITE (comfortable Daily LIfe TEchnologies for all) concept, considers
the problems faced by people with disabilities from their perspective and aims to develop
practical support. The group aims to develop practical support systems that are useful
for everyone in situations where people with disabilities are not dependent on sight or
hearing. This group decided to develop an assistive device for the hearing impaired. The
hearing impaired have the problem of not being able to rely on sound information in
their daily lives. As a result, they are unable to perceive the situation of the surrounding
environment through sound, which can put them in danger. The goal of the project
was to develop a device that would avoid such danger and allow the hearing impaired
to live their daily lives with peace of mind.

In the first semester, we participated in a workshop on mobility support for the
visually impaired, a life design exchange meeting, and a lecture by a hearing-impaired
person, to learn about the problems faced by people with disabilities and considering
what is needed. We also developed a system that vibrates when a face is detected using
Mb5Stack core2 and Mb5Stack unit v2. Finally, the group presented its results in an
interim presentation.

In the second half of the project, the activities of this project were disseminated
in many places, including the Hakodate Disaster Prevention Marche and project study
tours by high school students and teachers. In addition, we produced a stuffed animal to
put the microcomputer module in and applied for the use of earmarks to be given to the
stuffed animals. Furthermore, we attempted to realize accurate detection of people and
bicycles and notification at a safe distance by using the M5Stack Unit V2 together with
a distance sensor. Finally, the group presented their findings at the results presentation.

As a result, we were able to develop a wearable device that notifies a hearing-impaired
person of an approach from behind at a safe distance. In the future, we intend to
eliminate false positives, change the vibration pattern depending on the target, find a
power supply method other than mobile batteries, and solve the detection problem of
the distance sensor.

Keyword hearing impaired, boundary less support, danger notification, M5Stack
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DLITEZ2: Supporting people’s lives without boundaries with digital technology
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8 E ZO0J5L (C+4)

#include jM5Core2.h;,

#include jAXP192.h; //IRBNIES 2 — DI A4 75V

#include jstring.h;,

#include {Unit_Sonic.h; //FEHtt > DF4 77V

SONIC_12C sensor;/ /it >3 DEFE

AXP192 power;//IRENE Y 2 — L DIEFE

const long interval = 500; // BAIEE (EA: I V)

int currentDist; // BIAE DA PR

int prevDist =0; // EEoOM R

unsigned long currentTime; // BTERZ (unsigned long IXFff %2 I VA TR T & 2D
unsigned long prevTime = 0; // EEDKX]

void setup() {

MS5.begin();

Serial2.begin(115200, SERIAL_8N1, 13,14); //>V 7\ 2open, kA — b C i
M5.Led.setTextSize(3); // 74 ¥ FHA X

M5.Led.setRotation(3); // B[

delay(1000);

Serial2.println(”{ \”function\”:\” Object Recognition\”, \"args\”:[ \”yolo_20class\” | } 7);
delay(1000);

}

void loop() {

current Time = millis();

currentDist = sensor.getDistance()/10;

// 0.5 ¥ Z LI %2 AT

if (currentTime - prevTime ;= interval) {

prevTime = currentTime;

// Object Recognition F = v 7

if (Serial2.available() ; 0) {

String data = Serial2.readStringUntil(’\n’);/ /84T

Serial.println(data);//> V) 7 VE=X =12 T DTEWZ TS
if(data.indexOf("person”) = -1){ //® LRI > 7= 7 — X NIT person 23D -7 5
if(45 j= abs(currentDist - prevDist) j= 80){

power.SetLDOEnable(3, true);// 3 %% true I T4 7L —2 a VA
delay(10);

prevDist = currentDist;

}
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else if(80 j abs(currentDist - prevDist)){
power.SetLDOEnable(3, true);// 3 %% true IZT N4 7L — a VHlth
delay(1000);

prevDist = currentDist;

}
}

else if(data.indexOf("bicycle”) = -1){
power.SetLDOEnable(3, true); // 3 &% true I LTS 7L — a VBlkA
delay(10000);

}

telse{
power.SetLDOEnable(3, false);// 3 %% true I TNA 7L —2 a VBt

delay(10);
}
}
}
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