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Abstract--- A navigation system will assist the blind people 

to avoid obstacle in real life scenarios. It is an aid for blind 

and visually impaired people. It is based on a 

microcontroller with synthetic output. This aid is portable 

and gives information to the user about urban walking routes 

to point out what decisions to make. On the other hand, and 

in order to reduce navigation difficulties of the blind, an 

obstacle detection system using ultrasounds is added to this 

device. The proposed system detects the nearest obstacle via 

sonar system and sends back via feedback to inform the 

blind about its localization. This paper describes a guidance 

system for blind and partially sighted people with the aim of 

coping in the known and unknown internal and external 

spaces without the assistance of human guides. This work 

represents a significant step forward in the application of 

innovative technological solutions to increase independence 

and improve the quality of life for people with disabilities. 

This paper describes a navigation system for blind using 

Arduino and modern technology. 

I. INTRODUCTION 

It is our belief that recent advances in technologies could 

help and facilitate in the day-to-day operations of visually 

impaired and disabled people . 

The focus of this paper is navigation aid for the 

blind and disabled. Commuting in a crowded environment 

for the blind is much more challenging than for a normal 

person. Even for the sighted person, navigating in an 

unknown environment requires some form of directional 

clues to reach their destination. 

An embedded system is widely used everywhere in 

today’s world. It has wide number of applications and large 

scope for development.Microcontrollers, which are 

microcomputers incorporating the processor, RAM, ROM 

and I/O ports into a single package, are often employed in 

an embedded system because of their low cost, small size, 

and low power requirements. The I/O devices are a crucial 

part of an embedded system, because they provide necessary 

functionality. The software together with the I/O ports and 

associated interface circuits give an embedded computer 

system its distinctive characteristics. 

 
Fig. 1: Internal Structure of the System 

The blind person is at a disadvantage, as one does 

not have access to contextual information and spatial 

orientation of immediate proximity. For navigation, the 

knowledge structure typically used by the blind is a mixture 

of declarative and route knowledge. Often the blind has to 

rely on repetitive and regular routes with least obstructions 

for their daily movement in a predefined area of the campus. 

Still these routes are not free from unexpected hazard or 

obstacles such as puddle of water, wet walkway after a rain 

event, groundwork sign placed by work crew and broken 

tree limb. 

To a certain extent, traditional navigation aids like 

long canes and blind guide dogs provide assistance in such 

scenarios. Even such aids cannot detect overhanging broken 

tree branches to prevent from accidents occurring to the 

blind person. 

Further the biggest hurdle for blind and disabled is 

to travel distant unknown or dynamically changing 

environments. A school like UF with constant athletic and 

special events requiring detours and road blockades, can be 

characterized as a dynamically changing campus. The goal 

of our work is to provide navigation support in such 

environments. 

II. LITERATURE REVIEW 

Initial efforts in augmented reality dealt applications like 

aviation, surgery, maintenance and repair; building 

restoration work and parts assembly which used head 

mounted devices [1,2]. The common feature of all these 

applications is some sort of precise tracking. Further, such 

applications are usually restricted to small operating zones 

and tethered to a fixed network. 

The earliest to propose the use of GIS, GPS, 

speech, and sonic sensor components for blind navigation 

were Golledge et al. MOBIC, is a GPS based travel aid for 

blind and elderly. [3]. This test prototype is implemented on 

a handheld computer with preloaded digital maps and 

limited wireless capabilities to get latest information from a 

remote database. A similar system was implemented by 

Golledge et al; using a wearable computer [4]. 

Other terrestrial navigation support using 

augmented reality is developed for the sighted people. 

Metronaut, uses a bar code reader to infer its position 

information from a series of barcode labels placed at 

strategic locations of the campus. Smart Sight, The tourist 

assistant developed by Yang et al; is a slight variation to this 

approach. It gives user multi-modal interface, which 

includes voice, handwriting and gesture recognition [5]. 

Attempts are also made to use computer vision 

techniques for outdoor augmented reality applications. 

Behringer et al; have developed a system based on the use of 

horizon silhouettes for precise orientation of camera to the 

user’s view [6]. This approach is more applicable to natural 

terrain environments. Similar approach is used for 

registration in urban environment with the exception that the 
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line of sight is registered by comparing the video frame or 

digital image with a 3D virtual GIS model .The main 

breakthrough of these augmented reality applications is that 

it covers larger footprint. 

Indoor navigation systems are also developed using 

similar concepts. Since GPS does not work inside a 

building, most systems rely on relative positioning using 

sensors such as active badge, digital tags, accelerometer, 

temperature, photodiodes and beacons. The people Sensor, 

an electronic travel aid for the visually impaired, uses 

pyroelectric and ultrasound sensor to locate and differentiate 

between animate and inanimate obstruction in the detection 

path .Image sequence matching methods are also used to 

give real-time positioning. This approach involves a set of 

trained images for each location. The image captured from 

the head mounted camera is compared against the trained set 

to give user context and location information [7]. 

III. PROPOSED METHODOLOGY  

 
Fig. 2: Block Diagram 

Ultrasonic sensors (also known as transceivers when they 

both send and receive, but more generally 

called transducers) work on a principle similar 

to radar or sonar which evaluate attributes of a target by 

interpreting the echoes from radio or sound waves 

respectively. Ultrasonic sensors generate high frequency 

sound waves and evaluate the echo which is received back 

by the sensor. Sensors calculate the time interval between 

sending the signal and receiving the echo to determine the 

distance to an object. Ultrasonic range finder has 4 

terminals. One connected to positive supply (Vcc), second 

terminal is trigger terminal, third terminal is echo and the 

fourth terminal is ground. The microcontroller sends a pulse 

from the trigger terminal of the range finder. This pulse is 

then reflected off an object at a certain range and is received 

back at the echo terminal of the range finder. The 

microcontroller calculates the time between the transmitted 

and received pulse. 

We know that sound travels 1 cm in 29 

microseconds and 1 inch in 74 microseconds.  Using this 

information and from the time measured by the 

microcontroller we can calculate the distance between the 

sensor and the object. 

2*distance (cms) = time/29 

Therefore: distance (cms) =time/58 

2*distance (inch) = time/74 

Therefore: distance (inch) =time/178 

A buzzer or beeper is an audio signaling device 

which may be mechanical, electromechanical, 

or piezoelectric. Typical uses of buzzers and beepers 

include alarm devices, timers and confirmation of user input 

such as a mouse click or keystroke. The buzzer is connected 

to PWM (pulse width modulation) output pin. In PWM, we 

can adjust the voltage given to the buzzer by varying the 

duty cycle of the pulse. The buzzer is programmed to beep 

at minimum intensity when the range finder detects an 

obstacle at a distance of 50 cms. The intensity of the buzzer 

goes on increasing as the distance decreases. This is done by 

PWM. 

The processor processes all the commands and 

stores and accesses values of variables in memory. The 

ultrasonic range finders can be placed on both the shoulders 

of the blind person which would help him to easily detect 

obstacles that are in front of him. 

 
Fig. 3: Location of the Sensors 

IV. CONCLUSION  

We have successfully developed a navigation system for the 

blind people which would help them in their day-to-day 

lives. This would be really helpful for all the blind people as 

it would be a great use of science for helping out the 

physically impaired. They could have an exact idea of how 

far they are from an obstacle by the sound of the beep which 

increases/decreases with distance from the obstacle. With 

this device, the dependence of blind people on guide dogs, 

other individuals, etc will greatly reduce. It is a simple, cost 

effective and a really useful device which will help them to 

navigate easily. 
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