
International Journal of Engineering Science and Computing, May 2017         11354                                                                        http://ijesc.org/ 

          
ISSN XXXX XXXX © 2017 IJESC                                                                                                   

                                                       
 

 

A Monitoring Device for Blind 
Harishkandan Somasundaram

1
, Shivani Bhats

2
, Chirag Dixit

3
, L. Sowmyasree

4
, Priya R.L

5
 

Assistant Professor
5
 

Department of Computer Engineering 

VES Institute of technology, Mumbai, India 

 

Abstract: 

Blindness can be defined as the state or condition of being unable to see or perceive. It can be by birth, injury or some disease. Such 

disability poses great challenges in the person’s day to day activities. It hinders speed as well as productivity. While the existing 

practise of using a white cane or walking stick is common for detection of obstacles/objects in front of the user, it does not aid in 

navigation through unknown or new places. There exist devices which help such visually challenged people to navigate but do not 

provide solutions to detect obstacles or vice-versa. Hence, the existing products offer a solution to either of the two problems viz. 

obstacle detection or navigation that too at cost that not many can afford. The paper proposes a design for a device which will help 

overcome the problems i.e, obstacle detection and aid in navigation. The device is a pair of wristbands that when worn on the wrists 

helps the visually impaired to navigate to the destination through different tactile stimuli. The proposed device will be connected to an 

android application via Bluetooth connection which will help the person set the source and destination. The hardware module will 

consist of sensors offering haptic feedback and proximity sensors for obstacle detection. The device will store frequently traveled 

destinations. 
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I. INTRODUCTION 

 

Issue with vision are common among people of any age. However, 

most of these can be corrected through corrective lenses or 

surgeries. 

 

But in cases where vision cannot be fully restored with medical 

treatment or corrective lenses, such as when parts of the eye or 

brain that process images become damaged or are affected by 

disease, severe or total loss of vision can occur.  

 

The term visual impairment may be used to describe any kind of 

vision loss- both partial and complete. In India, the National 

Programme for Control of Blindness (NPCB)
[1]

 and Persons with 

Disabilities (Equal Opportunities, Protection of Rights and Full 

Participation) Act, 1995 has adopted the following definition of 

visual impairment:  

 

1.1 BLINDNESS:  

 

Refers to a situation where in a person suffers from one or more of 

the following conditions:   

 

● Complete absence of sight;  

 

● Sharpness of vision less than 6/60 or 20/200 (Snellen) in 

the eye even with use of corrective lenses; 

 

1.2 Low Vision: Low vision is defined as follows:  

 

A “Person with low vision” is a person with impairment of visual 

functioning even after treatment or standard refractive correction 

is The statistics by the World Health Organization (WHO) in 2011 

estimates 285 million people in world with visual impairment, 

of which 39 million people are blind and 246 with low vision. 

[2] 

  

Blindness (partial and complete) and visual impairment has a 

serious impact on the daily lifestyle of individuals with such 

disabilities. Inability to perform many of the daily activities 

that can be easily and routinely performed by others has 

drastic effects on the quality of life of such individuals. The 

proposed device will help alleviate the common problems for 

visually impaired persons viz. navigation and mobility.  While 

the cane is the most used instrument by the blind to find their 

way, it doesn’t help navigate the path.  

 

The paper proposes a device which will help the blind to be 

independent both indoor and outdoor with the help of an 

android application and an arduino based device. Voice to text 

conversion will be provided for ease of use. Indoors, the blind 

have to remember every single detail about the place they are 

in and count their steps to avoid stumbling upon anything. The 

device, by detecting obstacles, can help them move around 

with ease making their lives much better. The second use is 

enhancing navigation for outdoors. A GPS enabled system 

will be used combined with a system enabled for voice inputs 

to guide a visually impaired person to any place he/she wants 

to travel to. 

 

II. LITERATURE SURVEY 

 

Attempts to alleviate the challenges faced by people with 

disabilities have seen a surge in the recent years. Electronic 

Travel Aids (ETAs) to aid the visually impaired have 

undergone extensive development and improvements.  
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Table.1. Comparison of Existing Products and Proposed Product 

Advantages of  

 Proposed product 

Limitations Existing product 

 

Different intensity vibrations for 

different actions like turn left/right/back 

etc. 

 

Tactile as well as voice feedback is 

present 

 

These shoes only make the person 

wearing them aware of the obstacle(s). 

 

Shoes can get damaged if used in water. 

Thus. These aren’t suitable in rainy 

season. 

 

Smart Shoes for Blind Person [3] 

[IEEE paper by: Authors: Ziad O. Abu-

Faraj, et al “Design and development of 

a prototype rehabilitative shoes and 

spectacles for the blind”] 

 

The shoes have ultrasound sensors 

which can be used to find out obstacles. 

These shoes vibrate when they sense 

obstacles. 

Proximity sensors to detect obstacles at 

different heights and distances. 

It does not provide any mechanism to 

detect obstacles as a result of which the 

blind person using it has to make use of 

cane. 

 

Navigation Bracelet by Yanko Design 

[4] 

 

It uses GPS, voice commands and audio 

and haptic feedback to provide the 

blind navigations as he/she travels 

 

 

In 2012, Ziad O. Abu-Faraj [3] et al proposed a system prototype 

consisting of ultrasonic transducers placed at different angles on 

the shoes to detect obstacles at various levels. Head level obstacle 

was detected by a transducer fitted in spectacles. On detection of 

obstacles, these transducers set off a buzzer that would vibrate to 

alert the wearer of obstacle on his path. 

 

III. PROPOSED DESIGN 

 

The paper proposes a GPS based application that is connected to 

the wearable device via a bluetooth module, as depicted in fig 3.1. 

The wearable device consists of an ultrasonic obstacle detector for 

detection of objects directly in front of the wearer, and a vibrating 

device that offers tactile feedback for navigation. 

  

A] Navigation: 

The device will use a GPS module for navigation. The user will 

enter the destination by speaking into the supported Android 

Application. The application uses a Speech-to-Text converter to 

process the voice input and pass it to the GPS module. The GPS 

module will return the route information and path to the input 

destination. This is then communicated to the wearable device via 

HC-05 bluetooth module. The wearable device can now navigate 

the wearer through a series of haptic feedbacks of varying 

intensities. The feedback system generates a Left feedback 

indicating that a Left is to be taken, and a Right feedback for 

taking a right. The GPS module also sends the route information 

to the Android application which uses a Text-to-Speech Converter 

to give voice outputs to the wearer.   

  

B] Obstacle detection: 

The HC-SR04 ultrasonic obstacle detector will be used for 

obstacle detection. The detector emits ultrasonic waves which 

come back as reflected waves from the obstacle on way. The time 

of echo is used to measure the distance of the object it is reflected 

from. The intensity of the haptic feedback would be inversely 

proportional to the distance of the obstacle. Thus, as an obstacle is 

nearing as the user moves, the intensity of the haptic feedback 

increases. Also, there shall be two such feedbacks in the left 

and the right hand to give the user an idea of as to where the 

object is. With a good amount of practice, the user can 

eventually acclimate himself/herself to the working of this 

obstacle detection system. This can also be used outdoors. 

Three level obstacle detection shall be used. One facing 

slightly upwards, one facing slightly downwards and one 

placed straight horizontally. Such a device when placed at a 

waist level height can perceive any pits which the user may 

encounter in his/her path along with the obstacles ahead. 

 
Figure.1. System block design 

 

IV. IMPLEMENTATION 

 

The system consists of two main modules- the navigation 

module, and the obstacle detection module. Once the 

destination is input to the android application by the user, the 

navigation module finds the most appropriate route for the 

destination and returns it to the vibrating wristband that then 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Ziad%20O.%20Abu-Faraj.QT.
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Ziad%20O.%20Abu-Faraj.QT.
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provides haptic feedback to the user. The obstacle detection 

module works continuously, detection approaching obstacles or 

pits. On detection of an obstacle, the obstacle detector sends a 

signal to the vibrating unit indicating an obstacle. For navigation 

purpose, an android application is to be used. The user can open 

the application through a long press just above the home button of 

an android phone. On opening the Android application, the user is 

presented with a screen that displays a 3x3 grid on the position it 

is touched. The number 5 of the grid appears at the position of first 

touch on the screen after the app is opened. The grid consists of 6 

locations, corresponding to locations 1 to 6 on the grid. These 

locations can be set/reset using the digit 7. Positions 8 and 9 

correspond to emergency features; on pressing 8, a message is sent 

to a preset emergency contact indication the current location of the 

user. Position 9 of the grid corresponds to an emergency call 

feature. 

 

 
Figure.2. Grid to input source and Destination 

 

Once the user selects the source and destination, the path from the 

source to destination is determined and the user is guided through 

haptic feedbacks. The obstacle detection unit continuously 

monitors for approaching pits or obstacles. This module uses a two 

level obstacle detection- detection of obstacle at waist-level and 

above , and detection of ground level obstacles/pits. 

 

 
Figure.3. Path to destination 

V. RESULTS AND DISCUSSIONS 

 

The project aims to develop a system that helps visually 

challenged persons in navigation and obstacle detection. The 

system will use a GPS based navigation system, and an 

Ultrasonic obstacle detector placed in an arduino based 

wristband. The device along with the application was tested 

on a visually challenged person to understand the user’s 

acceptance of the project. With a practice of about an hour, the 

user was able to get hands on with using the mobile 

application. He was able to set his own preferred locations, 

use the grid conveniently and set his source and destination to 

request the navigation.  

 

 
Figure.4. User testing the android application 

 

Secondly, the obstacle detection part, the belt was found a bit 

bulky due to the weight of the batteries when worn by the 

user. However, this being just a prototype, this drawback will 

be avoided when using the actual product. The obstacles were 

easily detected and the user got a vibrating feedback each time 

any obstacle came in 70 centimetres of distance. 

 

  
Figure. 5. Belt for Obstacle detection  

 

Limitations: 

A major problem that can arise with navigation is that in case 

of a lack of GPS signal, the device will not be able to make 

the decision for the next direction. One countermeasure would 

be to include a mechanism to track the user’s movements 
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through the device and then to feed it to the Map and track his/her 

location in this way until there is a clear reception of a GPS signal. 

Increasing the number of sensors to include detection in more 

directions can be problematic when it comes to integrating the 

various sensors to the arduino board. Wired connection cannot be 

an option here and wireless connection can be complex and 

shorten the battery life of the device. 

 

Future Scope: 

Image processing can be included for face recognition so that the 

users can identify any individuals around them. Possibly, this 

feature can be extended to detect even objects so that with a single 

command, the users are able to locate any objects around them. 

 

VI. CONCLUSION 

 

This project will aid the visually impaired overcome two of the 

most common problems faced by them: Navigation and Obstacle 

detection. The use of a GPS based navigation system that is 

supported by almost any smartphone combined with tactile 

feedback from a vibrating device will give the blind the 

independence to move around and travel to new places; while the 

obstacle detection module will reduce their dependence on the 

white cane/walking stick. Thus, through this project, we intend to 

develop a device that helps alleviate the problem of navigation 

faced by the blind, thereby enabling them live more independently 

and comfortably. 
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