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Abstract- The document describes a method for creation of a 

virtual world involving a gadget named Live Braille for 

navigation of blind in the real world. The method involves the 

development of a glove with number of vibrators that can 

vibrate and the ‘sense of touch’ of the blind will help the 

person. These vibrators are controlled by the ultrasonic 

sensors mounted on the fingertips of the glove. The vibration of 

particular vibrator tells the blind about the environment 

around. 
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I.   INTRODUCTION 

ver the years, constant development has undertaken the 

domain of gadgets, GPS navigation, night vision but no 

potential device has come up for the navigation of the blind 

in normal world that is ergonomically, economical, 

universally applicable, robust and most importantly reliable. 

Live Braille is a ground up navigation and support tool for 

the blind that proves to provide the best real life navigation 

at the lowest price point possible. The fundamental concept 

behind live braille is telling the blind the ‘distance’ and 

‘direction’ of the obstacles in 0-180 degree field of view and 

5 directions in all at a time with the ‘sense of touch’ of the 

person. 

II.  FIGURE DESCRIPTION 

A.  Fig. 1 blueprint of the area covered by gadget 

 

1 Close range square blocks. Range less than 3m. This is 

done to simulate better and more accurate result for a 

close range with more block density. 

2 Outer indicator ring that supports the Braille compass. 

3 The position of the person 

4 Front object indicator in case a block in 1m range 

elevates and vibrates. 

5 Braille compass: the maximum range of the gadget i.e. 

upto 5 m maximum. 

6 Circular ring blocks to simulate natural long distance 

view which is almost circular in nature.  
 

B. Fig. 2 Live Braille Prototype. 

 

 
Fig. 1 blueprint of the area covered by gadget 

III.  DETAILED WORKING AND DESCRIPTION 

Starting with ‘distance’ live braille consists of ultrasonic 

sensors mounted on the glove at the position of the finger 

tips. These sensors tell the distance of any hindrance, 

obstacles etc. from the fingertip to the microcontroller 

which is embedded in the glove itself. Since there are 5 

fingers all in different direction which when opened in full 

stretch make an angle of roughly 0-180 degrees every finger 

tells the distance of obstacle in its direction. Now there are 

two sensors on the top of the hand and the bottom of the 

hand to look for barriers in order to protect the head and the 

bottom sensor to look out for stairs (ascending/descending), 

pits and sudden irregularities in the path the blind walks on. 

Now if we club the second and third finger of every hand 

from the index finger and use only one ultrasonic sensor for 

them we have 6 sensors in all. 

Till now, the ultrasonic sensors have found out the distance 

of obstacle from every finger and told the microcontroller, 

the distance up to a precision of 0.3mm but the blind needs 

to be informed about this. Now, in order to convey this 

useful information to the blind, one can use any of the two 

senses- hear or touch. Hearing has some own practical 

drawbacks. The most important of it is that it can take only 

one data at a time so if the person is using a pair of 

headphones to know the distance he might not be able to 

hear the horn of an approaching car or a whistle of a police 

man or any other surrounding disturbance that is necessary 

to be listened. In other words, the blind trades his hearing 

ability for a partial ability of sight. Just to counter this, Live 

Braille, uses the sense of touch. 

Every finger is not only equipped with ultrasonic distance 

sensors but also four vibrators. The distance of an obstacle 

is classified into 3 sectors i.e. 0-50cm (about to hit), 50-

200cm (close-by obstacle) and 200 to 400cm (a faraway 

obstacle). So every finger has ultrasonic sensor that tells the 

distance of an obstacle in the direction of the finger with the 

help of the vibrators mounted on the finger itself. There are 

two vibrators, mounted on upper part of the hand as well as 

on the lower part of the hand.  

Now, to enhance the optimisation of the product, a fault 

indication system for every vibrator will be installed and in 

case, there is a fault, the unit sends an SMS to the Live 

Braille outlet instantly telling the failed part, the location of 

the blind, the user number and the model of the Live Braille 

unit. In return, the service station responds by sending an 

automated SMS regarding the severity of the fault, the 

precautions to be taken up and the time and costing it will 

take for getting repaired.  

Some advanced features can also be installed on Live 

Braille like remote wireless switching of appliances, google 

maps and voice over navigation support, voice recognition, 

automatic SMS and calling service. 
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Fig. 2 Live Braille Prototype 

As, it is said, enhancement of technology is a never ending 

process, so stopping Live Braille from its enhancement will 

also be wrong. 

As it was observed that the term ‘virtualisation’ was used 

for blinds, but still blinds were not able to completely adapt 

in the virtual world. This leads to the origin of ‘e-Vision’, 

the most advanced version of Live Braille that would prove 

to be a boon for the blinds. 

With e-Vision, a blind person needs to wear two products in 

the form of cap and broad wrist bands. These two products 

will help in creating the virtual eyes for the blinds to 

visualise the beauty of nature and also to achieve 

independency. 

Again starting from the ‘distance’, e-Vision will be making 

use of LIDAR the most advanced technology for obstacle 

detection instead of ultrasonic sensors. With the ranging 

ability of forty metres and ability to predict the surroundings 

map, this technology will revolutionise the market of all 

navigation products existing for blinds. 

LIDAR is a cumulative effect of two technologies namely 

LASER (high speed emissions) and optics. Combination of 

speed and accuracy is the most desirable approach in order 

to obtain any stable system. 

If LIDAR is combined with the technology of GPS (global 

positional system) and an IMU (Inertia Measurement Unit), 

the sensor data can be translated into static points for 

multiple uses in a system. As e-Vision has already achieved 

the state of GPS in the form of advanced Live Braille, thus 

LIDAR can be made in optimum use. 

This was all about how the obstacle will be sensed 

throughout, now the turn of physical interpretation comes. 

This time, the complete set up will be made on person’s 

wrist and cap, and thus, freeing the persons’ hand from 

carrying any sort of physical arrangement. LIDAR will be 

attached in the middle of cap, and whatever response it will 

be capturing, will be sent to the mechanism on the wrist of a 

person.  

Multiple vibrators will be attached in a pattern such that 

every pattern can form any of the twenty six English 

alphabets. Whenever, any stationary or non-stationary 

obstacle approaches the person, The LIDAR will send its 

output to this pattern and hence, the main vibrator on top of 

pattern will turn on, indicating the person about the 

approaching obstacle. To make the obstacle more precise, 

the pattern will indicate the type of obstacle (stationary 

(tree, standing car) or non-stationary (approaching car, 

human)) in the form of BRAILLE – the peculiar language, 

specially made for blinds so that they can read. By sensing 

the motion of vibrators, they can know about the type of 

hindrance they faced on their way. This was all about 

navigation. 

Now, talking about all those special static points that can be 

obtained using GPS and IMU, can be used to make the 

entire map in the BRAILLE language, helping blinds to 

recognise the places and ways they visit. 

This was all about the navigation systems. Further, a 

tourism mode will also be added to the product, which, no 

doubt, will raise the cost of the product but for those who 

can afford the price to be raised by 1k$, it is the best salient 

feature, they have ever experienced.  

Tourism is accompanied by photography and getting 

acknowledged with the history about the places or 

monuments, they are visiting. Both these things will be 

facilitated to them in e-Vision where they can independently 

click photographs without asking anyone to help. This 

would be loved by blinds who are reluctant to click selfies. 

A small webcam will be placed on cap which will be in 

alignment with the LIDAR sensor. Whenever, the user 

switches to tourism mode, the blind can command the 

camera to click a picture. 

Once, the image is clicked, it is processed in order to extract 

the requisite information from it. After the processing and 

automatic image annotation, again the role goes to speech 

processing module which will be informing the user about 

all the facts and describes everything about the image 

captured. In this way, blinds would be able to enjoy, not the 

complete, but at least, the partial virtual eyes. 

IV.  CONCLUSIONS 

The live braille board provides a completely novel method 

for the navigation of a blind in the real world which cost 

effective, reliable, easy to use and robust. The concept of 

creating the virtual world is fundamentally revolutionary 

that sets a landmark and since it is the world of the blind 

more and more intelligence and technology can be 

integrated into it, So that even the blinds can taste the 

wonders of technology. 
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