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Abstract- In the current era the world around us is going to be electronic. Everything is at present available at digital and 
virtual world and the whole world is taking the advantages of that but the problem is arising when the visually impaired 
person will be concerned about the electronic and digitized world. Approximately 84 million people in this world are not 
able to see and those blind persons could not be able to take advantage of electronic world like reading of digital data from 
the electronic thing. They use the Braille language to read the data with the sense of touching to it but the problem is arisen 
when the reading has to be done from the electronic content as they cannot sense it by touching to it. Software is developed 
to perform the translation of Text to Braille and support of translation to Braille from many languages with the translation 
following grade rules. This application is improvements to the existing system in terms of features and abilities in translating 
the text into Braille code. Among those features that can be added to this application is to add the number of letters that can 
be translated. This application is a web based application.  
 
Index Terms- Electronic text, Rule Based Algorithm, Braille board 
 
I. INTRODUCTION  
 
Braille is a system developed by Louis Braille in the 
19th century to allow the blind to read and write. 
Charles Barbier originally developed this coded 
system named ‘Night writing’ or sonography. In 
general, the code enabled soldiers to communicate 
silently and without light during the night. Louis 
Braille was inspired by this system and in turn then 
went to create a modified code to make more easy to 
use. Louis took several more years to make a system 
which was suitable to include all the letters of the 
French language. Eventually the Braille system has 
become widespread with the support of a group who 
was to become the Royal National Institute for the 
Blind[1].  Braille code is a writing system using a 
series of raised dots to be read with the fingers by 
people blind or whose eyesight is not sufficient for 
reading printed material. The standards describe 
about the characteristics of the Braille code and the 
main features are briefly summarizes.  
 
II. BRAILLE SYSTEM  
 
2.1 BRAILLE CODE  
A braille translator is a software program that 
translates a script into braille and sends it to a braille 
embosser, which produces a hard copy of the original 
print text. Basically only the script is transformed, not 
the language. Braille translation software or 
embedded hardware converts inkprint into braille or 
braille into inkprint. Usually someone has inkprint in 
a word processor file or at an URL and wants braille. 
The braille could be sent to a braille embosser to 
produce physical braille or to an electronic notetaker. 
Another circumstance is that someone has braille in 
an electronic braille notetaker that they want to 
produced in inkprint to be shared with someone who 
does not read Braille. Braille translation software is 

usually classified as Assistive Technology, since the 
action of the software provides Braille for a blind 
person. Braille translators can be run by people with 
or without sight.A braille translator can run on a 
smartphone, personal computer, network server, or 
(historically) larger mini-computers or mainframes of 
larger institutions.Some languages use uncontracted 
braille, where each letter uses a specific braille 
character. Uncontracted braille requires manipulation 
of capitalization, emphasis, numbers, and 
punctuation. Some languages use contracted braille, 
where the rules for various braille abbreviations are 
quite complex. For example, in contracted English 
braille, the word think (5 letters) is rendered as 3 
characters: ⠹⠔⠅(th)(in)k. The use or non-use of 
these contractions is related to pronunciation. For 
example, the "th" sign is used in "think," but not 
"pothole." Unless properly programmed, a computer 
might make a mistake that no person would make, 
such as using the contraction for "mother" in the 
word "chemotherapy." The most difficult part of 
producing braille is making the decision of when and 
when not to use contractions. When people make 
these decisions it is braille transcription; when 
computers make these decisions it is braille 
translation[5] 

 
Figure 2.1 Braille Cell Numbering 
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2.1.1 ASCII BRAILLE  
Braille ASCII uses the 64 ASCII characters between 
32 and 95 inclusive. All capital letters in ASCII 
correspond to their equivalent values in uncontracted 
English Braille. Note however that, unlike standard 
print, there is only one Braille symbol for each letter 
of the alphabet. Therefore, in Braille, all letters are 
lower-case by default, unless preceded by a 
capitalization sign (⠠ dot 6).The numbers 1 through 9 
and 0 correspond to the letters a through j, except that 
they are lowered or shifted lower in the Braille cell. 
For example, ⠉ dots 1-4 represents c, and ⠒ dots 2-5 
is 3. The other symbols may or may not correspond to 
their Braille values. For example, ⠌ dots 3-4 
represents / in Braille ASCII, and this is the Braille 
slash, but ⠿ dots 1-2-3-4-5-6 represents =, and this is 
not the equals sign in Braille. ASCII more closely 
corresponds to the Nemeth Braille Code for 
mathematics than it does to the English Literary 
Braille Code, as the Nemeth Braille code is what it 
was originally based upon. If Braille ASCII is viewed 
in a word processor, it will look like a jumbled mix of 
letters, numbers, and punctuation. However, there are 
several fonts available, many of them free, which 
allow the user to view and print Braille ASCII as  

simulated Braille, i.e. a graphical representation of 
Braille characters[7].  
 
Braille ASCII was originally designed to be a means 
for storing and transmitting six-dot Braille in a digital 
format, and this continues to be its primary usage 
today. Because it uses standard characters available 
on computer keyboards, it can be easily typed and 
edited with a standard word processor. Many Braille 
embossers receive their input in Braille ASCII, and 
nearly all Braille translation software can import and 
export this format. Several institutions which produce 
Braille materials distribute BRF files. BRF files are 
files which primarily contain Braille ASCII, but also 
include control characters, which affect how the 
Braille is printed or displayed. These files can then be 
embossed with a Braille embosser or printed, read on 
a Refreshable Braille display, or back-translated into 
standard text, which can then be read by a Screen 
reader or other similar program. Many find BRF files 
to be a more convenient way to receive brailled 
content, and it has increasing use as a distribution 
format. Unicode includes a means for encoding eight-
dot Braille; however, Braille ASCII continues to be 
the preferred format for encoding six-dot Braille[7]. 

 

 
2.1.2 BRAILLE GRADE  
In the first of the grades of Braille, grade 1, each 
possible arrangement of dots within a cell represents 
only one letter, number, punctuation sign, or special 
Braille composition sign - it is a one-to-one 
conversion. Individual cells cannot represent words 
or abbreviations in this grade of Braille. Because of 
this grade's inability to shorten words, books and 
other documents produced in grade 1 Braille are 
bulkier and larger than normally printed text. Grade 1 
Braille is typically used only by those who are new to 
learning the grades of Braille, but as of the early 
2000s a new movement was in place among 
elementary school teachers of Braille to introduce 
children with sight difficulties to grade 2 Braille 

immediately after teaching the basics of grade 1 
Braille[2].  Grade 2 braille was introduced as a space- 
 
saving alternative to grade 1 Braille. In grade 2 
Braille, a cell can represent a shortened form of a 
word. Many cell combinations have been created to 
represent common words, making this the most 
popular of the grades of Braille. There are part-word 
contractions, which often stand in for common 
suffixes or prefixes, and whole-word contractions, in 
which a single cell represents an entire commonly 
used word. Words may be abbreviated by using a 
single letter to represent the entire word, using a 
special symbol to precede either the first or last letter 
of the word while truncating the rest of the word, 
using a double-letter contraction such as "bb" or "cc", 
or removing most or all of the vowels in a word in 
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order to shorten it. A complex system of styles, rules, 
and usage has been developed for this grade of 
Braille[2].  The last of the grades of Braille, grade 3, 
is essentially a system of Braille shorthand. Because 
it has not been standardized, it is not used in 
publications. Instead, it is typically used by 
individuals for their own personal convenience. It 

contains over 300 word contractions and makes great 
use of vowel omission. In addition, the amount of 
spacing between words and paragraphs is decreased 
in order to shorten the length of the final document. It 
also sometimes substitutes combinations of 
punctuation symbols for words[2]. 

 

 
2.2 TEXT TO BRAILLE TRANSLATOR  
 
2.2.1 GERMAN CONTRACTOR BRAILLE 
TRANSLATOR  
The early work on computerized translation of Braille 
was basically concern with translation from text in 
Braille. One solution for instance is the use of 
production rules derived from a Markov system. This 
approach has been followed by W.A Slaby. However, 
this solution results in a rapid increase of the number 
production rules[4].  Slaby developed another system 
for German contractored Braille translation in 1980. 
This system allows non-expert to modify rules to 
perform translation of different languages into 
Braille. This algorithm also applicable to the Braille 
to text translation. In 1995, a system to convert 
standard English to Braille into text proposed by Paul 
Blenkhorn based Slaby system. This method uses a 
decision table with input classes and states and rule 
table containing all rules for translation. People who 
are not expert in computer algorithm can be really 
updated[5]. 
 
2.2.2 BRAILLE TRANSLATION BY LEE  
The Braille Translation Program for Apple Mac OS X 
that translates the text into Braille as it is typed into 
either, and allows for the text to be edited. Changes 
are reflected immediately in both the ASCII Braille 
and Braille output. It supports translation into both 
Grade one and Grade two Braille in different 
languages[6].  To Braille translation program also 
supports the translation of Braille into print besides 

supporting the translation of print into Braille, it. The 
translation algorithm used was developed by Shamon 
Thrower.  
 
2.2.3 COMPLEXITIES OF BRAILLE  
In generally in the Braille system one character have 
many meanings, depending on where it is placed 
within a word and to which grade it was translated 
into[2].  
 
2.3 TRANSLATOR TECHNIQUE  
Techniques that implement in text to Braille 
translator are rule-based technique. Rule-based 
technique is one of artificial intelligence technique. 
Rule-based methods, rule discovery or rule extraction 
from data, are data mining techniques aimed at 
understanding data structure, providing 
comprehensible knowledge hidden in data, providing 
logical justification for drawing conclusions[1]. 
 
2.3.1 RULE-BASED ALGORITHM  
Rule Extraction  
Here we will learn how to build a rule-based 
classifier by extracting IF-THEN rules from a 
decision tree.  
Points to remember −  

 One rule is created for each path from the root to 
the leaf node.  

 To form a rule antecedent, each splitting criterion 
is logically ANDed.  

 The leaf node holds the class prediction, forming 
the rule consequent.  
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Rule Induction Using Sequential Covering 
Algorithm  
Sequential Covering Algorithm can be used to extract 
IF-THEN rules form the training data. We do not 
require to generate a decision tree first. In this 
algorithm, each rule for a given class covers many of 
the tuples of that class.  Some of the sequential 
Covering Algorithms are AQ, CN2, and RIPPER. As 
per the general strategy the rules are learned one at a 
time. For each time rules are learned, a tuple covered 
by the rule is removed and the process continues for 
the rest of the tuples. This is because the path to each 
leaf in a decision tree corresponds to a rule.  
 
Note − The Decision tree induction can be considered 
as learning a set of rules simultaneously.  
The Following is the sequential learning Algorithm 
where rules are learned for one class at a time. When 
learning a rule from a class Ci, we want the rule to 
cover all the tuples from class C only and no tuple 
form any other class. 
Algorithm: Sequential Covering  
Input:  
D, a data set class-labeled tuples,  
Att_vals, the set of all attributes and their possible 
values.  
Output: A Set of IF-THEN rules.  
Method:  
Rule_set={ }; // initial set of rules learned is empty  
for each class c do  
repeat  
Rule = Learn_One_Rule(D, Att_valls, c);  
remove tuples covered by Rule form D;  
until termination condition;  
Rule_set=Rule_set+Rule; // add a new rule to rule-set  
end for  
return Rule_Set;  
 
Rule Pruning  
The rule is pruned is due to the following reason −  

 The Assessment of quality is made on the original 
set of training data. The rule may perform well on 
training data but less well on subsequent data. That's 
why the rule pruning is required.  

 The rule is pruned by removing conjunct. The rule 
R is pruned, if pruned version of R has greater quality 
than what was assessed on an independent set of 
tuples.  
FOIL is one of the simple and effective method for 
rule pruning. For a given rule R,  
FOIL_Prune = pos - neg / pos + neg  
where pos and neg is the number of positive tuples 
covered by R, respectively[3]. 
 
CONCLUSION  
 
Here we used the text to Braille conversion methods. 
The technique we used is Rule Based Algorithm. This 
will help the blind people.  
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