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Abstract

Most people with visual impairments can not use both hands freely because they carry a cane. And

unnecessary contact with people around you during walking can occur. Other guides include guide dogs,

but the price and maintenance cost are expensive and difficult to manage. In this paper, we propose a

smart glove, which prevents unnecessary contact when blind people use the cane, detects the obstacle

ahead by using the ultrasonic sensor, and informs the presence of the obstacle by using the servo motor.

In addition, the electrostatic proximity touch module on the fingers executes a specific application of the

smart phone connected by Bluetooth when the finger touches each other. It is designed to allow you to

use text or phone calls when you are lost or in an emergency. The results of this study will be used as

a tool to provide a more convenient life for the visually impaired.
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Table 1. Smart Glove with VR Terminal Function
Iltem Function
Smart gloves that

Gloves to feel tactile feedback in a

work in a VR . . )
virtual reality environment

environment[3]

Realistic reproduction of texture and
elasticity, size and weight of various
objects in virtual reality

Haptx Globes[4]

Glove Interface Track finger position, detect body

Object[5] contact
Fi P -
Gloves for |ng§r tracking in virtual real|tyl, .
Realize the same movements in virtual
Oculus[6]

reality

Table 2. Smart Glove for the Hearing Impaired

Iltem Function
Smart gloves that . . )
. . Recognition of sign language expressing
recognize sign English alphabet
language[7]
Smart gloves for sign | Smart gloves for voice recognition using
language[8] sensing technology
Translating American Sign Language into
SignAloud[9] Voice and Text, Interpreting through
speakers

Fig. 1. Haptx Globes & Smart Gloves that Recognize
Sign Language
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Fig. 2. Circuit Diagram of Smart Glove
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Fig. 3. Flow Chart of Smart Glove
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void Center_ultra(){
digitalWrite(ctrigPin, LOW);
digitalWrite(cechoPin,LOW);
delayMicroseconds(10);
digitalWrite(ctrigPin, HIGH);
delayMicroseconds(10);
digitalWrite(ctrigPin, LOW);
unsigned long cduration = pulseln(cechoPin, HIGH);
float distancec = cduration / 29 / 2;
if( distancec > 5 && distancec <= 60){

c =1
}
else if ( distancec > 60 ){
c =2
}
}

Fig. 4. Function for distance measurement using
ultrasonic sensor
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void mpr(){
currtouched = cap.touched();
for (uint8_t i=0; i<12; i++) {
if ((currtouched & _BV(i)) &&
I(lasttouched & _BV(i)) ) {

sendChar = '0' + i;
BTSerial.write(sendChar);
Serial.printin(sendChar);

/

lasttouched = currtouched;

Fig. 5. Functions for Touch Modules

et 2o,

AAH Fo FAS A Ao

L A Ageta A b § £ 5 2 BET 29
THAA, MEEE7} Ao R Falehs Bl

2. o]ZFA o] 9] Connect HES S8ato] 2nlEA]
EREAE 94

3. ZHEZO A “EFF27F AAEAF U ¢ ghs k]
4] oA gl

4. A} HAAE WokS A9 2npEZEAA T2} WA E
olojFE=A] el

5. AAE EyA AAHE Wz Asprt A=A

6. TAE Eei AgE HEz Bl 2} vA Ao GPSY
2] AR QjEd WA giv)

22 EE] 2 A ZAdE Fig 49 2o

Fig. 6. Smart Gloves for the Visually Impaired
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IV. Conclusions
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Table 3. Result of operation experiment

Function Try Hit Rate
Connection 50 44 88.0%
Object detection 120 115 95.3%
(Normal / Incline) 120 101 84.9%
Touch module 50 46 92.0%
GPS module 50 42 84.0%
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