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Abstract—Though the Traditional method of teaching Braille 

script for the blind is simple, yet it has some potential 

drawbacks. Handling the marbles and the slate for a first-time 

does make learning very difficult. In most cases, the teacher will 

also be blind, so for each representation, the teacher must reach 

each student’s slate and change the arrangement of the marbles. 

This is a harder and time taking job. This project focuses on the 

design and development of an embedded system based 

electronic assistive device which eases the problem of teaching 

visually challenged beginner. This Project is implemented using 

an ordinary Braille slate with IR sensors and Raspberry Pi 2 

Model B board which is cost-effective and simple. The 

Software is implemented in Simulink of MATLAB R2020.  The 

placing of the marbles in the slate is sensed by the IR Proximity 

sensor. If the combination of the marbles placed is correct, then 

the Raspberry Pi’s Text to speak converter produces the audio 

sound output of the corresponding letter. This method provides 

an easy way of teaching Braille Script with less effort for the 

teacher. 
 
Index Terms—Braille script, braille cell, marble, raspberry Pi, 

IR sensor 

 

I. INTRODUCTION 

Visual impairment and Blindness are significant 

problems affecting the common man worldwide. It leads 

to serious social and economic burdens to the family and 

society as well. India, which is the world’s 2nd largest 

populated country having the world’s highest number of 

blind people [1]. According to the WHO statistics in 2002, 

285 million people were estimated to be visually 

impaired worldwide and among them 39 million were 

blind and 246 million were having low vision, and about 

90% of the world’s visually impaired live in low-income 

settings. In 2006, the statistics reveal that 314 million 

people were visually impaired and among them, 45 

million were blind. In 2010, 407 million people were 

visually impaired. The increase in this rate may be due to 

various reasons like cataract problems, glaucoma, and 

Vitamin-c deficiency among the children.  A national 
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survey done in 1986-89 reported that 1.5% of the Indian 

population (approximately 12 million people) were blind 

[2]. In 2000 the number of blind persons in India was 

estimated to be 18.7 million. India is now home to the 

world's largest number of blind people. Of the 37 million 

people across the globe who are blind, over 15 million are 

from India. The projected number of blind persons in 

India would increase to 24.1 million in 2010 and 31.6 

million in 2020 [3]. 

To make blind people self-dependent they should be 

made literate, so that, they can work normally with a 

normal man easily and share their ideas. For that, a 

Language is required. Language is the one important 

perspective that makes the human being different from all 

other species on the earth. It is the most basic path of 

communication to express our feelings and convey 

messages. For any language, the script is considered as 

the main backbone as preserves the language and gives 

space for its development. But what in the case of blinds. 

Braille Script is used to reduce the gap between the blind 

and the normal people [4]. Braille is a physical writing 

system used by people who are blind and of low vision. It 

is traditionally written with embossed paper using slate 

and stylus or type on a braille writer. It was invented by 

Louis Braille, who lost his eyesight due to a childhood 

accident. In 1824, he developed his code for the French 

alphabet as an improvement on night writing. He 

published his system in 1829. Braille characters are 

represented in small rectangular blocks also called cells 

that contain raised dots. These raised dots are obtained by 

embossing holes onto the paper using a wooden stylus. 

Fig. 1 shows the slate and stylus. Each Braille character is 

formed using six dots placed in a cell of two columns and 

three rows [5]. A subset of these six dots is embossed to 

represent each character. 

Thus, a dot may be raised at any of the six positions to 

form sixty-four (26) unique combinations [6]. The 

positions of the six dots are universally numbered from 

one to six. The schematic of a Braille cell is shown in 

below Fig. 2. The number and arrangement of these dots 

distinguish one character from another. Since the braille 

alphabets originate transcription codes of printed writing 
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systems, the mappings vary from language to language 

[7]. 

 
Fig. 1. Slate and stylus. 

 
Fig. 2. Braille cell. 

There are three types of braille scripts which are 

defined in grades 1, 2, 3. 

A. Grade 1 Braille 

It is also called un-contracted Braille. It is consisting of 

26 standard letters of the alphabet and punctuations. It is 

normally used by people who are new to Braille script. 

They opt to begin with learning Grade 1 Braille and then 

transitioning to grade 2 Braille. 

B. Grade 2 Braille 

It is also having the 26 standard letters of the alphabet, 

punctuation, and contractions. These contractions are 

used to save space because a Braille page cannot fit as 

much text as a standard printed page. Books, signs in 

public places, and most other Braille materials are written 

in Grade 2 Braille. It was introduced as a space-saving 

alternative to grade 1 braille. Words can be abbreviated 

as a single letter to represent the whole word, using a 

special symbol to either the first or last part of the word 

while truncating the remaining word and using a double 

letter contraction like “bb” or “cc”. 

C. Grade 3 Braille 

This script is used only in personal letters, diaries, and 

notes. It is a kind of shorthand, with all words shortened 

to a few letters. Grade 3 braille is a highly contracted 

form of English braille script. The objective of this Grade 

3 Braille is to encourage the proliferation and 

standardization of the Braille code. Grade 3 braille is an 

efficient and empowering tool for literate braille readers. 

 Braille script is generally represented using 12 dot 

formats as shown in Fig. 2 and Fig. 3. These dots are 

numbered vertically from top to bottom. 

 
Fig. 3. Dot format for a braille letter. 

These 12 dots represent a single letter in Braille. Using 

this configuration small letters, capital letters and 

numbers can be represented easily [14]. Among those, the 

first 6 represent whether the letter is a capital or small or 

a number. The remaining dots represent the actual letter. 

The above figures show the dot arrangement for capital 

alphabets, small alphabets, and numbers in Braille script. 

To represent the alphabets each letter is represented as 

corresponding dots with spacing between each letter [16]. 

II. LITERATURE SURVEY 

To perform this work more effectively six different 

papers with similar ideas are considered to identify the 

differences and make the proposed work more useful and 

realistic. According to the author G.C. Shivasharanappa 

et.al, the project employs an ATmega16 microcontroller 

that interprets the input from the switch and drives the 

appropriate motor through L239D for the braille display 

[1]. This project is mainly concentrated on designing and 

implementing a cost-effective, simple Braille display 

device for first-time learners. It consists of 6 switches at 

the input which are interfaced with the microcontroller. 

For visually challenged persons these switches are placed 

in the exact manner of the Braille letters, so that a blind 

person can easily give the input. The data received by the 

switch array is interpreted by the microcontroller and 

transmitted to the DC motor driving circuits. 

According to Bapusaheb dange et al., the Project 

proposed a new and cost-effective way of developing 

Braille printers [2]. The new design makes use of the 

electronic clutching principle [4]. The traditional Braille 

printers make use of the vacuum suction principle for 

embossing the characters on the paper. The system that 

has been proposed here eliminates the use of the vacuum 

suction principle and hence reduces the cost of the printer 

to a great extent. This is to support this new design, the 

details of interface circuitry and software system that 

controls this head [6]. Another advantage of this system 

would be that it will provide a text-to-speech interface for 

the blind person so that he can hear what is being printed. 

The other paper is about shape memory alloy (SMA) 

based actuator for the refreshable display of braille by 

Anshul Singhal et.al. This prototype provides a blind 

person to access computers easily [7]. 

It consists of a device in which all braille symbols can 

be represented on individual Braille cells with each dot 

having a separate actuator. The actuator raises the heights 

of each dot when it is being specified. 
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According to the author Caleb southern et al. The 

project implements the evaluation of Braille Touch, an 

accessible keyboard for blind users on touchscreen 

smartphones [8]. Based on the standard Perkins keyboard, 

Braille Touch implements a six-key chorded braille soft 

keyboard. It provides affordable and accessible text entry 

for the visually impaired on commodity smartphones. 

This printer is also provided with audio feedback for each 

character being entered. Screen reader accessibility 

software can speak individual characters fast enough to 

match high text entry speeds, and in a manner that is 

familiar to many visually impaired users. 

The work proposed by the author Alistair DN Edwards 

et.al says that Lambda based approach to teach 

mathematics to blind students provides access through 

braille, synthetic speech, and a visual display [9]. The 

Lambda Code has new symbols which represent maths in 

a linear form. The symbols can be rendered visually and 

in braille also.  It is represented using 8 dot Braille cells. 

The Lambda Editor resembles a text editor but has been 

designed specifically to work on mathematics expressed 

in the code.  According to the author Noura Mohammed 

et.al. The Adaptive Braille Writing Tutor is a tool 

designed by Carnegie Mellon University’s Tech Bridge 

World program to assist blind children to learn the art of 

writing Braille [11]. It consists of an electronic slate and 

stylus which monitors the student’s writing and transmits 

data in real-time to the computer [13]. The tutor’s 

software runs on an external PC and translates the data 

from the E-slate to provide immediate audio feedback to 

the user [14]. The original version of this tutor was field-

tested at the Mathru School for blind children in 

Bangalore, India. 

III. PROPOSED METHOD 

This Project is implemented using a Braille slate with 

marbles in which the blind person places the marbles in 

the appropriate holes. The placing of the marbles is 

sensed by the IR Proximity sensor. If the combination of 

the marbles is placed correctly then the Raspberry Pi’s 

Text to speak converter produces the audio sound output 

of the corresponding letters. The Proposed system is 

implemented in 2 steps: 

1) Construction of 12 comparator circuits for the 12 

IR sensors. 

2) Implementation of logic for the Braille letters in 

Software. 

The Hardware and Software used are: 

 Raspberry Pi 2 Model B Board 

 IR LED & sensor pair 

 LM324 IC 

 USB Speakers 

 Simulink 

 Raspberry Pi support package for Simulink 

A. Block Diagram 

The overview of the work is shown in a schematic 

view for better illustration in Fig. 4. 

 
Fig. 4. Block diagram of the proposed method. 

B. Braille Slate with IR sensors 

The traditional Braille slate consists of a wooden block 

with 6 holes in it where marbles are placed at appropriate 

holes to indicate Braille alphabets. In this project, the 

wooden board is embedded with IR sensors at either side 

of the holes. The IR sensors detect the presence of 

marbles and convey this information to the Raspberry Pi 

board through the GPIO pins.  

Circuit Board with IC’s: The circuit consists of an 

LM324 IC which is having 4 comparators in it. The IR 

sensor output is compared with the potentiometer 

threshold to detect the presence of an obstacle (marble). 

Since there are 12 IR sensor pairs, we need 12 

comparator circuits, which can be implemented using 3 

LM324 ICs in series. 

C. Raspberry Pi 2 Model B 

Raspberry Pi 2 Model B is a Minicomputer board, and 

it operates 6 times faster than the previous models of 

Raspberry Pi. It has 1GB Ram and 900 MHz Quad-core 

AR Cortex-A7 CPU. It has 4 USB Ports, an Ethernet port, 

40 GPIO pins, full HDMI port, 3.5mm audio jack port, 

composite video port, camera interface (CSI), Display 

interface (DSI), micro–SD card slot, and video core IV 

3D Graphics core. In this project, the sensor output from 

the wooden board is received by the GPIO pins of the 

Raspberry Pi and according to that information the 

program is executed. 

D. Audio Output 

The Raspberry Pi 2 Model B consists of a 4-pole 

socket that can provide both audio and video signals and 

it applies to other multimedia devices like speakers, iPods, 

MP3 players, and smartphones. When the corresponding 

configuration for the letter has met the speakers 

connected to the audio jack give the audio output of the 

letter. 

E. Flow Chart 

The flowchart indicated in Fig. 5 displays T1, T2, T3 

in the dialog box as the conditions for a letter for being a 

small letter, capital letter, or a number. 

Where T1 Condition is satisfied if there is no marble in 

the first cell which indicates Small letters. 
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Where T2 Condition is satisfied if there is marble at 

the 6th position of the first cell which indicates capital 

letters. 

Where T3 condition is satisfied if there are marbles at 

the 3, 4, 5, 6 positions of the first cell which indicates 

numbers. 

 
Fig. 5. Flow chart of the proposed work. 

IV. HARDWARE AND SOFTWARE IMPLEMENTATION 

A. Braille Learning Kit with IR Sensors 

The traditional Braille learning kit consists of a 

wooden block with 12 holes in it where marbles are 

placed at appropriate holes to indicate Braille alphabets. 

In this project, the wooden board is embedded with IR 

sensors at either side of the holes. The IR sensors detect 

the presence of marbles and convey this information to 

the Raspberry Pi kit.  

Infrared technology is having a wide variety of 

wireless applications. The main areas include Sensing 

and remote-control applications. An Infrared Transmitter 

emits and detects infrared radiation to sense its 

surroundings. The basic concept of an Infrared 

Transmitter which is used as an Obstacle detector is to 

transmit an infrared signal, this infrared signal bounces 

back from the surface of an object and the reflected signal 

is received at the infrared receiver. There are 4 basic 

elements are used in a typical infrared detection system: 

1) Infrared source 

2) Transmission medium 

3) Optical component 

4) Infrared detectors or receivers. 

Infrared sensors can be either passive or active. Passive 

infrared sensors do not use any infrared source and they 

detect energy emitted by the obstacles in the field of view. 

The design surface used in the work is shown in Fig. 6. 

 
Fig. 6. Active infrared sensors. (Image courtesy: Electronic Hub) 

B. Circuit Board with IC’s 

As explained above the IR Led and the Sensor pair will 

operate using a voltage Comparator circuit to compare 

the Sensor output with the threshold.  

The necessity of a comparator is fulfilled using an 

LM324 IC which is having 4 inbuilt comparators in it. 

Therefore, it requires LM324-N for the above pairing. 

C. Raspberry Pi 2 Model B  

The Raspberry Pi 2 Model B is a second-generation 

Raspberry Pi. It has replaced the original Raspberry Pi 1 

Model B+. Compared to the Raspberry Pi 1 it has: 

 A 900MHz quad-core ARM Cortex-A7 CPU 

 1GB RAM 

This second-generation Raspberry Pi has an upgraded 

Broadcom BCM2836 processor, which is a powerful 

ARM Cortex-A7 based quad-core processor and it runs at 

900MHz. The board also features an increase in memory 

capacity to 1Gbyte. 

Raspberry Pi is a minicomputer board, and this board 

operates 6 times faster than the previous models. It is 

possible to install several versions of Linux Operating 

Systems in it. 

D. Software Implementation  

In this project, we are using MATLAB software which 

helps us in designing the model in the software and can 

write that model into the hardware to work as a real-time 

application. 

Simulink Support Package for Raspberry Pi lets us 

develop algorithms that run standalone on the Raspberry 

Pi Hardware. The support package extends Simulink with 

blocks to drive Raspberry Pi digital I/O which can read 

and write data from them. After creating the Simulink 

model, we can simulate it and download the completed 

algorithm for standalone execution on the device. One 
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particularly useful capability offered by Simulink is the 

ability to tune parameters live from the Simulink model 

while the algorithm runs on the hardware. The support 

package includes the libraries and interfaces: 

 Library of Simulink blocks that connect to Raspberry 

Pi I/O, such as audio input and output, video input 

and display, UDP send and receive, General purpose 

input and output (GPIO) read and write, and Thing 

Speak. 

 Interactive parameter tuning and signal monitoring of 

applications running on Raspberry Pi. 

 Model deployment for standalone operation 

 Access to audio and video algorithms through add-on 

products such as DSP System Toolbox and computer 

vision system toolbox. 

E. Creating a New Model in Simulink  

1) Getting started with the new MATLAB Simulink 

model using Raspberry Pi, first, we have to run the 

MATLAB R2014a. 

2) Then click on the Home option, in that select the 

new icon so that it displays the top-down menu. In that 

select the Simulink model option. This opens the new 

Simulink model. 

3) The next step is to design the Simulink model, for 

designing the model we need the library browser. So 

click on the Library browser option on the menu bar 

where we can choose the Simulink tools for designing the 

model. 

4) Once designing is done, then we need to configure 

the Raspberry Pi parameters. Click on the 

Toolsselectoptions, so that a dialog box will appear 

where we need to check the target hardware configuration 

parameters. 

5) Then build the design of the Simulink model. Once 

successfully designed, then click on to ToolsRun on 

target hardwareprepare to run. Running the program on 

Target Hardware Raspberry pi. First, ensure that the 

program is executable by keeping it in the file manager of 

the Raspberry Pi then, Right-click on the file and select 

the properties and execute the file. Or Run the program 

by using the following commands on the putty terminal. 

We can open the terminal by double-clicking the LX 

Terminal on the desktop of Raspberry Pi. 

V. EXPERIMENTAL RESULTS 

After installing the support package, it is possible to 

build the required Simulink blocks to collect the data 

from the 12 GPIO pins of the Raspberry Pi. It is 

implemented using the MATLAB function with which 

we can use one condition each for one letter of Braille 

Alphabet. The condition for writing the MATLAB code 

is shown below: 

The small letters from ‘a’ to ‘f’ are represented in 

braille as shown in Table I. 

 

 

TABLE I: BRAILLE ENGLISH SMALL LETTERS 

 

D
1

 

D
2

 

D
3

 

D
4

 

D
5

 

D
6

 

D
7

 

D
8

 

D
9

 

D
1

0
 

D
1

1
 

D
1

2
 

a 0 0 0 0 0 0 1 0 0 0 0 0 

b 0 0 0 0 0 0 1 1 0 0 0 0 

c 0 0 0 0 0 0 1 0 0 1 0 0 

d 0 0 0 0 0 0 1 0 0 1 1 0 

e 0 0 0 0 0 0 1 0 0 0 1 0 

f 0 0 0 0 0 0 1 1 0 1 0 0 

 

This representation, in ones and zeros, is obtained 

through the presence and absence of dots in the Braille 

Alphabets, respectively. This representation will follow 

all letters of the alphabets i.e., from ‘a’ to ‘z’. 

Similarly, the English capital letters are represented by 

Table II show below: 

TABLE II: BRAILLE ENGLISH CAPITAL LETTERS 

 

D
1

 

D
2

 

D
3

 

D
4

 

D
5

 

D
6

 

D
7

 

D
8

 

D
9

 

D
1

0
 

D
1

1
 

D
1

2
 

A 0 0 0 0 0 1 1 0 0 0 0 0 

B 0 0 0 0 0 1 1 1 0 0 0 0 

C 0 0 0 0 0 1 1 0 0 1 0 0 

D 0 0 0 0 0 1 1 0 0 1 1 0 

E 0 0 0 0 0 1 1 0 0 0 1 0 

F 0 0 0 0 0 1 1 1 0 1 0 0 

 

The Number representation is shown in Table III 

below: 

TABLE III: BRAILLE NUMBERS 

 

D
1

 

D
2

 

D
3

 

D
4

 

D
5

 

D
6

 

D
7

 

D
8

 

D
9

 

D
1

0
 

D
1

1
 

D
1

2
 

0 0 0 1 1 1 1 0 1 0 1 0 0 

1 0 0 1 1 1 1 1 0 0 0 0 0 

2 0 0 1 1 1 1 1 1 0 0 0 0 

3 0 0 1 1 1 1 1 0 0 1 0 0 

4 0 0 1 1 1 1 1 0 0 1 1 0 

5 0 0 1 1 1 1 1 0 0 0 1 0 

6 0 0 1 1 1 1 1 1 0 1 0 0 

7 0 0 1 1 1 1 1 1 0 1 1 0 

8 0 0 1 1 1 1 1 1 0 0 1 0 

9 0 0 1 1 1 1 0 1 0 1 0 0 

 

The numbering is done by counting the dots from top 

to  bottom   column-wise.   Based on   this  condition   the  
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MATLAB code for each letter is written and 

implemented as a Simulink block. 

Fig. 7 shows the implementation of Simulink blocks to 

get sound output. If the condition for each letter is met, 

this code will display the ASCII equivalent of each letter. 

The implementation is done using Simulink which is 

having the MATLAB function. This MATLAB function 

will accept the digital data from the GPIO pins and 

convert it to the character type data. It is again compared 

with a constant character of the same size. This entire 

setup is performed on a count basis to ensure gaps 

between each sound. The output is given to Raspberry 

Pi’s Text to speech converter which just speaks out the 

letter and the display will give the ASCII number of that 

corresponding letter. 

 
Fig. 7. Simulink implementation. 

The real-time results obtained are as shown in Table 

IV below with the IR sensor used. 

TABLE IV: IR SENSOR OUTPUT VALUES FOR ALL 12 SENSORS 

S.No 

IR sensor Output 

without obstacle 

(marble) 

IR sensor Output with 

an obstacle (marble) 

P
o

ten
tio

m
eter 

T
h
resh

o
ld

 Minimum Maximum Minimum Maximum 

Marble 1 1.15 1.62 2.2 3.25 2.1 

Marble 2 0.99 1.13 2.19 2.26 1.9 

Marble 3 0.62 0.9 1.61 1.73 1.5 

Marble 4 1.02 1.83 3.8 4.21 2.8 

Marble 5 1.17 1.7 2.3 3.5 2.2 

Marble 6 1.03 1.16 2.2 2.8 1.9 

Marble 7 0.72 1.03 1.67 1.8 1.4 

Marble 8 1.06 1.62 3.52 3.98 2.8 

Marble 9 1.23 1.81 2.32 3.65 2.3 

Marble 10 0.89 1.52 2.23 2.64 2.1 

Marble 11 0.74 1.05 1.74 1.96 1.6 

Marble 12 1.06 1.98 3.65 3.98 3.4 

Table IV shows the maximum and minimum outputs 

for the IR sensor in the cases of both presence and 

absence of an obstacle (marble). 

The Graphical representation of the IR sensor output 

values with obstacle and without obstacle along with the 

chosen as a threshold. 

Here the horizontal axis corresponds to the marbles 

and the vertical axis corresponds to the voltage values. 

The Blackline represents the Potentiometer threshold. 

Here the threshold is selected such that it is between the 

maximum sensor output without marble and the 

minimum sensor output with marble. 

The typical Hysteresis loop obtained for the LM324 

comparator is shown in Fig. 8. 

 

Fig. 8. Shows the comparator with hysteresis circuit using positive 

feedback (Image courtesy: ermicro; link http://www.ermicro.com/blog) 

 
Fig. 9. (a) Letter ‘A’. 

 
Fig. 9 (b) Letter ‘B’. 
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The below figures from 9 (a-f) shows the various 

arrangements for the alphabets. For a particular 

configuration of the alphabets, the corresponding Led’s 

will be turned ON. The below figures show the marble 

configuration for the English capital alphabets from ‘A’ 

to ‘F’. 

 

Fig. 9 (c) Letter ‘C’. 

 

Fig. 9. (d)  Letter ‘D’. 

 

Fig. 9. (e) Letter ‘E’. 

 
Fig. 9. (f) Letter ‘F’. 

The Hardware setup and the marble configuration for 

the English small alphabets from ‘a’ to ‘f’ are shown in 

the below Figures from 10 (a-f). 

 
Fig. 10. (a) Letter ‘a’. 

 
Fig. 10. (b) Letter ‘b’. 

 

Fig 10. (c) Letter ‘c’. 

 

Fig. 10. (d) Letter ‘d’. 
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Fig. 10. (e) Letter ‘e’. 

 
Fig. 10. (f) Letter ‘f’. 

The Hardware setup and the marble configuration for 

the Numbers from 1 to 3 are shown in the below Figure 

from 11 (a-c). 

 
Fig. 11. (a) Letter ‘1. 

 

 

Fig. 11. (b) Letter ‘2’. 

 

Fig. 11. (c) Letter ‘3’. 

The accuracy of the proposed system is obtained by 

performing this procedure for all alphabets. In Figures 2 

and 3, we have the marble configuration for alphabets. 

All these patterns must be placed on the second cell one 

by one to find the accuracy of the system. Similarly, it 

must be repeated in the case of small alphabets and 

numbers. Tables V, VI, VII show the accuracy for capital 

letters, Numbers, and small letters which are individually 

tested 30 times. 

TABLE V: ACCURACY FOR CAPITAL LETTERS  

I/P RECOGNIZED OUTPUT FOR 30 TRAILS SUCCESS 

RATE 

 A B C D E F G H .. Z 100% 

A 30 0 0 0 0 0 0 0 0 0 100% 

B 0 30 0 0 0 0 0 0 0 0 100% 

C 0 0 30 0 0 0 0 0 0 0 100% 

D 0 0 0 30 0 0 0 0 0 0 100% 

E 0 0 0 0 30 0 0 0 0 0 100% 

F 0 0 0 0 0 30 0 0 0 0 100% 

G 0 0 0 0 0 0 30 0 0 0 100% 

H 0 0 0 0 0 0 0 30 0 0 100% 

… 0 0 0 0 0 0 0 0 30 0 100% 

Z 0 0 0 0 0 0 0 0 0 30 100% 

TABLE VI: ACCURACY FOR SMALL LETTERS 

I/P RECOGNIZED OUTPUT FOR 30 TRAILS SUCCESS 

RATE 

 A B C D E F G H .. Z 100% 

A 30 0 0 0 0 0 0 0 0 0 100% 

B 0 30 0 0 0 0 0 0 0 0 100% 

C 0 0 30 0 0 0 0 0 0 0 100% 

D 0 0 0 30 0 0 0 0 0 0 100% 

E 0 0 0 0 30 0 0 0 0 0 100% 

F 0 0 0 0 0 30 0 0 0 0 100% 

G 0 0 0 0 0 0 30 0 0 0 100% 

H 0 0 0 0 0 0 0 30 0 0 100% 

.. 0 0 0 0 0 0 0 0 30 0 100% 

Z 0 0 0 0 0 0 0 0 0 30 100% 

TABLE VII: ACCURACY FOR NUMBERS 

I/P RECOGNIZED OUTPUT FOR 30 TRAILS SUCCESS 

RATE 

 0 1 2 3 4 5 6 7 8 9 100% 

0 30 0 0 0 0 0 0 0 0 0 100% 

1 0 30 0 0 0 0 0 0 0 0 100% 

2 0 0 30 0 0 0 0 0 0 0 100% 

3 0 0 0 30 0 0 0 0 0 0 100% 

4 0 0 0 0 30 0 0 0 0 0 100% 

5 0 0 0 0 0 30 0 0 0 0 100% 

6 0 0 0 0 0 0 30 0 0 0 100% 

7 0 0 0 0 0 0 0 30 0 0 100% 

8 0 0 0 0 0 0 0 0 30 0 100% 

9 0 0 0 0 0 0 0 0 0 30 100% 
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In this project, a perfect result is obtained in the case of 

perfect obstacles. That means the marble should 

completely sit in the hole. The perfect obstacle case is 

shown in below Fig. 12, the corresponding LED is 

glowing for that obstacle. Here the marble should come 

onto the way of IR radiation so that the IR rays are 

reflected by it. 

 
Fig. 12. Complete obstacle. 

Fig. 13 shows the case of a partial obstacle, in which 

the marble is just at the top of the hole. 

 
Fig. 13. Partial obstacle. 

VI. CONCLUSION 

The ultimate objective of this work was to use the 

results and conclusions reflectively obtained from group 

projects in a reflective manner, to improve the learning of 

braille script automatically. The proposed method 

provides an effective way of teaching Braille Script to 

first-time learners since it gives audio feedback on what 

is being written. It is based on the simple method for 

obstacle detection using IR sensors. The proposed system 

works in standalone mode without the need for a PC once 

it is programmed. Some self-learning programs are 

developed to make students learn without the help of a 

teacher. The other aspect of this system is that it is 

applicable to teach not only English alphabets but also 

other languages like Hindi, Telugu, Tamil, etc. The 

Hardware Setup will remain the same and it is provided 

with the provision to select the language based on the 

requirement. Hence it is very advantageous in a multi-

lingual country like India. 

A. Advantages of the Work Carried

1. Less Power Consumption: The above prototype 

requires very small amount of power i.e., 5v dc 

supply, which can be easily provided. 

2. Low Cost: This electronic gadget is a very cost- 

effective, and it is very cheap when compared to 

the other Braille Learning devices like printers, 

display devices. 

3. Easily Accessible: This prototype provides an 

easy way of teaching the Braille Script from 

first-time learners without any effort from the 

teacher. 

4. Open-Source Platform: This system uses 

Raspbian OS which is an open-source operating 

system and the software is implemented in 

MATLAB which is quite simple and 

understandable. 
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