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Abstract: People with visual disabilities are 

open dependent on external assistance which 

can be provided by humans, trained dogs, or 

special electronic devices as support systems 

for decision making. The main problem with 

blind people is how to navigate their way to 

wherever they want to go. Such people need 

assistance from others with good eyesight. As 

descried by WHO, 10% of the visually 

impaired have no functional eyesight at all to 

help them move around without assistance 

and safely. This project is designed to help 

the blind to overcome the lack of visual sense, 

by using other senses like sound and 

touch.The system uses Atmega-328 

microcontroller, which is a high performance 

8-bit AVR RISC based microcontroller. For 

sensing the distance the system uses a 

HCSR04, an Ultrasonic Range Finder 

Distance Sensor Module.  The sensor module 

is designed to measure the distance using the 

principle of SONAR or RADAR, using 

ultrasonic wave to determine the distance of 

an object. The system also consists of a 

buzzer to generate an alarm sound and a 

motor to generate vibration signals. The 

system uses audio and vibration signals to 

notify the user about upcoming hurdle. As 

the distance between glove and obstacle 

decreases, frequency of both audio and 

vibration signals increases. Thus the system 

helps to ease the navigation process for the 

needy. This system offers a low-cost, reliable, 

portable, low power consumption and robust 

solution for navigation with obvious short 

response time.  

Keywords: WHO, SONAR, AVR RISC micro 

controller, HC-SR04 Ultra Sonic Range 

Finder distance sensor module.  

 

 

 

 

I.  INTRODUCTION 

 Third eye for blind is a wearable device that 

can help the visually impaired people to move 

by themselves in a indoor environment. This 

reduces the work on people who are assis5ng the 

blind. Furthermore it also provides an 

opportunity for visually impaired persons to 

move from one place to another independently. 

Technology has been developing a lot these 

days and people are showing interest in them. 

This device is helpful especially when the 

person wants to move around a house or some 

indoor places by themselves. In this device, the 

distance of the obstacle is determined by using a 

Ultrasonic module and a Microcontroller. The 

obstacle distance is measured and informed to 

the visually impaired person in the form of a 

buzzer and vibra5ons. The person can move in 

other direc5ons and avoid collisions using this. 

This project used only the microcontroller 

instead of using a whole Arduino board, so the 

size of the device is reduced to a large extent 

and the cost is also minimized. End results of 

the work would be a gloves with a wearable 

band a‘ached to the gloves to which all the 

components are connected on a PCB, which 

works with high degree of accuracy and 

reliability.  

 Nowadays, technology and human life cannot 

be separated as it has become the phenomenon 

of the world. But, how the technology can help 

people that visually impaired? Blind people 

usually can es5mate the obstacle in front them 

without knowing the actual distance of the 

obstacle from them. Mobility for the blind 

people can be defined as mobility to move with 

safety and ease through environment without 

rely on other. Most commonly mobility aid used 

by the blind are cane and guide dogs to facilitate 

their movement. But there are problems for this 

naviga5on supports. The cane provide limited 

preview for the user and as a result, user has to 

be more careful to walk and mobile very slowly. 
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As for the guide dogs, the training and 

coordina5ng the dogs with blind people are 

difficult task and the result are minimal.  

 In order to overcome this problem, research 

on the assistant devices for the blind has been 

done by many people to help reduce the limited 

ability of the blind people. The assis5ve glove 

for the blind is a device that can help visually 

impaired to facilitate movement and to perform 

daily ac5vi5es without relying too much on 

others. The glove with the integra5on of 

ultrasonic sensor HC-SR04, Arduino UNO 

microcontroller will help blind to facilitate 

movement and give alert to user if there are 

obstacle in front of them in the range 2 cm to 

300 cm. 

 

II. EXISTING SYSTEM 

 
Over the last few years or we can say 

over the last decades, research has been 

conducted for new devices and technologies to 

design a good and reliable and efficient system 

for blind or visually impaired people to detect 

the obstacles and warn or alert them at danger 

places or the obstacles. There are some systems 

which has some limita5ons and clampdown. 

Navbelt, an obstacle avoidance wearable 

portable computer which is only for indoor 

naviga5on was developed. Nav belt was 

equipped with two modes, in the first one the 

system informa5on was translated to audio in 

different sounds. One sound for free for travel 

direc5on and other for blocked, it was difficult 

for the person to differentia the sounds. Other 

problem was the system would not know the 

user momentary poison. Time and again there 

have been innovators in the wearable 

technologies for the blind. The field of 

Biomedical Robo5cs has been around for a 

really long me now. Out of the many gloves 

developed for the blind, one of the most 

convincing designs is that of an electronic glove 

for both, the blind and Interna5onal Journal of 

Advanced Science and Technology Vol. 29, No. 

12s, (2020), pp. 1222-1230 ISSN: 2005-4238 

IJAST Copyright ⓒ  2020 SERSC 1223 the 

deaf. The design here makes use of LCD screens 

and gestures for conveying ideas to the deaf.   

 The cost associated with this design is 

definitely low. However, this cost can be 

significantly reduced further by designing a 

separate glove altogether exclusively for the 

blind which would plummet the cost by a large 

extent by geing rid of the concept of displaying 

gestures on screens. Another design, makes use 

of only the vibra5onal motor sans the buzzer 

mechanism that is used in the design presented 

in this paper. The effect of a combina5on of a 

beeping sound and a vibra5on is more impacjul 

than only vibra5ons.  

Another Visual Impairment Aid, makes use of a 

similar concept. We have tried to build on this 

exis5ng glove by making it less complex and 

easily construc5ble so as to be marketed on a 

large scale. The glove presented in this also 

happens to be much cheaper than the Visual 

Impairment Aid.  

 

III. PROPOSED SYSTEM  

 

 The objective of this project is to design a 

product which is very much useful to those 

people who are visually impaired and those who 

open have to rely on others. This project is an 

innovative one which helps the visually 

impaired people to move around and go from 

one place to another with speed and confidence 

by knowing the nearby obstacles using the help 

of the wearable band which produces the 

ultrasonic waves which notify them with buzz 

sound or vibrations. It allows the user those who 

are visually impaired to walk freely by detecting 

the obstacles. They only need to wear this 

device as a band or cloth on their body. Thus the 

aim of the project is to develop a cheap, 

affordable and more efficient way to help the 

blind people to navigate with greater comfort, 

speed and confidence. This is the wearable 

technology for the blinds which helps resolve all 

the problems of the existing technologies Now a 

days there are so many technologies and smart 

devices for the visually impaired people for the 

navigation, but most of them have certain 

problems for the blind people and the major 

drawbacks are that those things need a lot of 

training and efforts to use.  

 One of the main peculiarities of this project 

is, it is affordable for everyone, the total cost 
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being less than $25 or ~1500 INR. There are no 

such devices available in the market that can be 

worn like a cloth and having such a low cost and 

simplicity. With the use of this improvised 

device in a large scale, with improvements in 

the prototype, it will drastically benefit the 

community of the visually impaired or the blind 

people. The walking cane is a simple and purely 

mechanical device dedicated to detect the static 

or the constant obstacles on the ground, uneven 

surfaces, holes and steps via simple tactile-force 

feedback. This device is light, portable but 

limited to its size and it is not used for dynamic 

obstacle detection. These devices operate like 

the radar and the system of the device uses the 

ultrasonic waves fascicle to identify the 

direction and the speed of the objects. 

 The distance between the person and the 

obstacle is measured by the time of the wave 

travel. However, all the existing systems inform 

the blind the presence of the object at a specific 

distance in-front of or near to him. These details 

help the user or the blind person in detecting the 

obstacles and thus change the way and walk 

accordingly. Information about the objects and 

their place in the way of the walking like an 

obstacle and their characteristics can create 

additional knowledge to enhance the space 

manifestation and memory of the blind or the 

visually impaired people. To overcome, the 

above mentioned limitations this work offers a 

simple, efficient, configurable virtual for the 

blind. The existing system consists of the 

devices or the supports like white cane for 

helping them to detect the obstacles and travel to 

places, pet dogs, smart devices like vision a 

torch for blinds. But, there were many 

limitations and problems in this existing systems 

like in the white cane, it may easily break or 

crack. The white cane may get stuck at the 

pavement cracks of the different objects. 

Whereas the pet dogs cost is huge and need a lot 

of training. In the proposed system, the design is 

based on a special wearable device based on the 

Arduino board which can be worn like a cloth 

for blinds or a band. This device is equipped 

with ultrasonic sensor. By wearing this device, 

they can fully avoid the use of the white cane 

and such other devices. This device will help the 

blind to navigate without holding a stick which 

is a bit annoying for them. They can wear the 

device as a band or like a cloth and it can 

function very accurately and they only need a 

very li‘le training to use it as it is quite simple, 

efficient and easy to operate and wear. 

 

IV. BLOCK DIAGRAM 

 

 
Fig.1 Block diagram 

 
 If an obstacle is present in front of ultrasonic 
sensor it receive the signal and transmits to the 
micro controller. If the object is present it sends 
the information to vibration motor, buzzer as 
well as led light at a time these gives output 
information that is an obstacle is present in front 
of the person. 
 The person understand the information that is 
given by the vibration motor, buzzer and he 
knows an obstacle is present in front of me then 
he moves towards left or right. The system 
consist of ultrasonic sensor, buzzer, Arduino 
with Atmega 328p, led light 9v battery and 
bread board. 
 

V. SYSTEM BLOCK DIAGRAM AND FLOW CHART 

 

 
 

Fig.2.  System block diagram 
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Fig.3  Data flow diagram of the project 

 

VI . WORKING OF PROPOSED SYSTEM 

 

  Ultrasonic Vibrator Glove for Blind is 

developed using Arduino UNO with removable 

ATmega328p microcontroller, Ultrasonic 

Sensor module (HC SR04), LED , resistors, 

capacitors, Buzzer, Vibrator motor and Voltage 

Regulator. After all the necessary connections 

are made, the output is being observed while 

moving our module towards an obstacle. 

Ultrasonic sensor module detects the obstacle. 

  So as the person moves forwards, it is 

pointed towards the obstacle and it sends the 

ultrasonic waves towards the direction it is 

pointed to. It is as shown in the below figure. 

Figure 9: Ultrasonic Sensor module (HC SR04) 

International Journal of Advanced Science and 

Technology Vol. 29, No. 12s, (2020), pp. 1222-

1230 ISSN: 2005-4238 IJAST Copyright ⓒ 

2020 SERSC 1229 The Ultrasonic module 

calculated the distance of the obstacle from the 

person and when obstacle is not detected, that is, 

when it is not in the range of the distance as 

used in the program code, the person cannot feel 

any of the outputs.  

 

 
 

Fig.4. Ultrasonic sensor module (HC SR04) 

 
 

Fig.5  Output when obstacle is not detected 

 

 The LED does not glow, vibrator motor 

doesn’t vibrate and the buzzer won’t buzz. We 

could see that the LED is OFF, when the 

obstacle is out of range as shown in the above 

figure. When the distance between the person 

and the obstacle is less, when obstacle is 

detected, that is, when it is in the range of the 

distance as used in the program code, the person 

can feel the outputs. Figure 11: Output when 

obstacle is detected When the module is in the 

range, so that the obstacle could be detected, the 

LED glows, vibrator motor vibrates and the 

buzzer buzzes.  

 We could see that the LED is ON when the 

obstacle is detected as shown in Fig 6.3. Here 

the delay through which LED glows or buzzer 

buzzes continuously, depends upon the distance 

from the ultrasonic sensor and the obstacle. If 

the distance is more, the delay is high and if the 

distance is less, the delay is less. That is, the 

buzzer buzzes and LED glows more rapidly 

when we move closer to the obstacle. 
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Fig.6  Output when obstacle is detected 

 

VII. FINAL PROTOTYPE 

 

As the proposed system shown in Fig. 6 is 

turned on, it is paired with a smartphone using a 

Bluetooth to choose the mode. In navigation 

mode, the ultrasonic sensors send ultrasonic 

waves which bounce off the obstacles and sends 

information to the microcontroller. This, in turn, 

makes the vibration motors to vibrate depending 

on the direction and location of the obstacle. 

Depending on the intensity of vibration the user 

can sense the location of the obstacle. The range 

of detection is up to 1.5meters.  

When the mode is changed to printed image 

detection the fingers are run over the printed 

shapes. The IR sensor emits infrared rays when 

there is a reflection from a dark surface 

vibration is felt on that particular finger whereas 

if the rays are reflected from white surface no 

vibration is felt. Thus depending upon the 

vibration pattern, the shape of the image can be 

detected. The same procedure is followed for 

grayscale and edge detection.  

 

 
 

Fig.7 Final output 

 

   
 

Fig. 8. Ideal hand 
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Fig.9. Hand movement 

  
 

Fig. 10: Beep sound & vibration rotar 

 

 

 
 

Fig.11. Blinking LED 

 

 

VIII. ADVANTAGES AND APPLICATIONS 

 

Advantages:  

 Independent Mobility  

 Easy to access location  

 Easy to call in emergency  

 Better way to explore surrounding  

 Low cost device to handle with ease   

 System is flexible and secure to use  

 Saves times and reduce interdependency 

 

Applications: 

 This is useful blind people 

 It is also useful for def and blind people  

 It is useful for old people 

 

IX. CONCLUSION  

 

 Smart glove for the blind project is to help 

blind people walk and estimate the distance 

from obstacles. Main component for this project 

are Arduino UNO, Vibrator motor and 

ultrasonic sensor. Based on the experiment that 

have been conducted, there are few advantages 

and limitations of this project. One of the 

advantages of this project was the use of 

ultrasonic sensor. This sensor was very sensitive 

and will trigger faster when it detect obstacles. 

Besides that, the cost to develop this project was 

low and can be afforded by blind people. The 

limitation of this project was the ultrasonic 

sensor used can only detect the obstacles but 

cannot illustrate the shape of the obstacles. 

Furthermore, this assistive glove can only be 

used by blind people but not the blind and deaf 

people. Future improvement can be made to 

increase the performance of this project.  
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