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Abstract— India currently has around 12 million blind 

people against 39 million globally -- which makes India 

home to one-third of the world’s blind population. Moving 

through an unknown environment becomes a real challenge 

when we can’t rely on our eyes. The system we proposed 

detects the nearest obstacle via a stereoscopic ultrasonic 

system and sends back vibro-tactile feedback to inform the 

user about its localization. User can be alerted of closed 

obstacles in range while traveling in their environment. The 

system aims at increasing the mobility of visually impaired 

people by offering new sensing abilities. 
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I. INTRODUCTION 

A person unable to count fingers from a distance of six 

metres is categorised as ―blind‖ in India, against the WHO’s 

stipulation of three meters. This change in definition will 

bring down the number of blind persons by 4 million in 

India. Under Vision 2020, India has to reduce the prevalence 

of blindness to 0.3% of the total population. Eye diseases, 

vision loss and resulting disability remain major public 

health concerns. It has been estimated that, globally, 

253 million people are visually impaired, out of which 

36 million are blind and 217 million have moderate to severe 

visual impairment. Though there has been a decline noted in 

prevalence of blindness over recent times, blindness has 

actually increased in absolute terms owing to increase in 

numbers of older people with rise in life expectancy. Much 

region contributes maximum to global blindness and 

moderate or severe VI burden. It is estimated that south Asia 

has 12 million blind people and 61 million people with 

moderate or severe VI.2 The age standardized prevalence of 

moderate or severe VI in South Asia is three times higher 

than high-income regions.2 Much of the load of blindness 

(80%) has been attributed to avoidable causes that can be 

either prevented or corrected easily.1 The maximum VI is 

seen in older adult population that is after 50 years of age—

86% of those blind and 80% of those with moderate or 

severe VI are older than 50 years. 

II. LITERARY SURVEY 

A deal of research has been performed to improve autonomy 

of visually impaired people and specially their ability to 

explore the environment. Wearable systems have been 

developed based on new technologies: laser, sonar or stereo 

camera vision for environment sensing and using audio or 

tactile stimuli for user feedback.  Some early examples 

about those systems can be illustrated by the C-5 Laser Cane 

based on optical triangulation to detect obstacles up to a 

range of 3.5 m ahead. It requires environment scanning and 

provides information on one nearest obstacle at a time by 

means of acoustic feedback. The laser system measures the 

distance to the obstacle and a sound tone proportional to this 

distance is played. This system developed in the 70’s is the 

precursor of a large series of devices trying to remove the 

cane of the blind user. More recent development using 

stereoscopic cameras coupled with a laser pointer and audio 

system have been developed at the University of Verona 

.One of the main interests here consists in the translation of 

the 3D visual information into relevant stereoscopic audio 

stimuli. The sound generated on ear phones simulates a 

distant noise source according to the position of the 

obstacle. This system has been designed to be implemented 

on wearable device, like a pair of sun glasses equipped with 

two micro cameras and a PDA. Using audio signals may 

perturb the user’s hearing, which is the main sense that let 

visually impaired people to perceive the dynamic distant 

environment. As a Camera vision based system, it can 

recover more information than only distance to the obstacle. 

With appropriate algorithm they can also compute 

information about the nature and specificities of the 

environment. The problem with vision algorithms is their 

need of huge computation power and their sensitivities to 

light exposition. 

III. PROPOSED SYSTEM 

Our system can find the objects and intimate the user 

through speech where the object is in the right or left. The 

IR sensors are placed in the knees to identify the low-level 

objects. Ultrasonic sensors are used to identify the obstacles 

in front of them. Image Processing is used to identify any pit 

in the ground and then the signal is sent as a speech to the 

user.  

 
Fig. 1: Block Diagram Of Our Proposed System 

IV. ULTRASONIC SENSOR 

Ultrasonic sensors are the sensors used to identify the 

obstacles behind the user. The ultrasonic sensors has the 

http://bmjopen.bmj.com/content/8/3/e018894#ref-2
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transmitteer and the receiver. The transmitter sends the 

sound waves then if it strikes the  object means the reflected 

wave is received by the receiver. Then it alerts the the user 

by speech.These sensors are placed in the shoulders of the 

user so that it can identify the obstacles. A pair of ultrasonic 

sensors are placed in the shoulders. 

 
Fig.2: The basic operation of Ultrasonic Sensor 

V. IR SENSORS 

The IR sensors are used  here to identify the objects at the 

low level. These sensors uses the infrared light waves to 

identify the objects. These sensors also has the transmitter 

and the receiver. The transmitter sends the infrared waves to 

a certain distance when there is no obstacle behind the user 

there is no reflected light rays. In the other case if there is 

any obstacle behind the user means then the light rays gets 

reflected and then strikes the receiver then it alerts the user 

by speech. A pair of the IR sensors are placed in the knees 

of the user for identifying the obstacles at the lower level. 

 
Fig. 3: The Basic Operation of IR Sensor 

VI. ARDUINO MICRO CONTROLLER 

Arduino is an open source computer hardware and software 

company, project, and user community that designs and 

manufactures single-board microcontrollers 

and microcontroller kits for building digital devices and 

interactive objects that can sense and control objects in the 

physical and digital world. The project's products are 

distributed as open-source hardware and software, which are 

licensed under the GNU Lesser General Public 

License (LGPL) or the GNU General Public License. 

VII. RESULTS & DISCUSSION 

The figure shows the proposed module which is used to 

identify the obstacles behind the user by alerting them 

through the speech. The easy way of detecting the obstacles 

for differently- abled people. The device would be easily 

portable, User Friendly & help them to sustain in the world 

confidently. The device would be more accurate in 

monitoring and sensing of dynamic movements. 

 
Fig. 4: 

VIII. CONCLUSION 

Thus our proposed system to detect the obstacles for the 

visually impaired people focuses to reduce the day to day 

difficulties they are facing in the world while walking in an 

unknown environment. The sensors detect the obstacles 

behind the user and intimate them through the speech so that 

they can easily identify and walk freely in the environment. 

A digital camera is used for capturing the images. 
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