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Abstract
The aim of this paper is to provide an unified approach for designing 
and implementing the Odia spell checker and the same approach 
can be extend to any Indian language spell-checker & corrector. 
Odia language is rich in inflective, derivative and compound 
words. The most important factor affecting the spelling errors is 
the presence of large number of phonetics similar characters and 
modifiers, used to modify consonants and conjuncts. Implementing 
a spellchecker for highly inflected Indian language like Odia is 
a most challenging research task that we have carried out in this 
research project. We present a new spell-checking system for 
detecting the misspelled words and to find out the most appropriate 
suggestive words using the minimum edit-distance algorithm.  
The spell-checking task can be split into two parts, i.e. detection 
and actual correction of the spelling errors. All the misspell words 
are marked and allowed for correction. The basic framework has 
been designed and implemented in Java programming language 
and can be integrated any java based applications.  
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I. Introduction
Spell-checking by computer is perhaps one of the oldest and most 
researched applications in the field of language technology starting 
from the mid 20th century [2]. This is an interactive framework 
can be reused and integrated in any java based applications 
for detecting and correcting human-generated real word errors 
and generating possible corrections words. This framework is 
divided into four modules such as Lexicon Builder, Morphological 
Analyzer, Spell Checker and Spell Correction. The lexicon builder 
has primarily has two functions.
First, the content of the spell checker lexicon defines which words 
are considered correct and which are not. If a word in the text is 
not in the spell checker lexicon, it is considered as an error and 
therefore it will be flagged by the spell checking module. Second, 
when a word is detected as an error, the spell checker lexicon is 
used for generating possible corrections. A minimum edit distance 
algorithm has been used for building lexicon. The morphological 
analyzer module is a key module that enables the analysis and 
synthesis of all word forms in a highly inflected language like 
Indian language. Finite State Automata has been designed on 
the basis of Karaka theory for the analysis of a word form. The 
Spell Checker module is used to detect an error and finding the 
candidate suggestions. 
The Lexicon look-up technique is used to check for each word in 
the input text whether it is present in the spell checker lexicon. If 
the input word is not in the lexicon, it is detected as an error once a 
string has been detected as an error; an error correction technique 
aims at finding candidate corrections for the erroneous word. The 
minimum edit distance algorithm has been used for defined as the 
minimum number of editing operations (i.e. insertions, deletions 
and substitutions) that is required for transforming one string into 
another. It uses a tree-structure lexicon for checking a word and 
applies a technique based on a weighted minimum edit distance 

for finding suggestions. 
Spell Correction module is used to rank the all suggestive and to 
put the candidate correction that is most likely to be the intended 
word at the top of the list. The phonetic spell-checking algorithm 
has been used for spell correction for odia language.

II. Related Work
There are many spell checkers for Indian languages are developed 
by using above techniques. This section provides brief discussion 
of some available spell checkers.

A. Bangla Spell Checker 
Bangla spell checker [4] can act in both offline and online notes. 
It has a graphics user interface via an editor. Whenever the user 
types Bengal text, it checks for wrong spelling and gives suitable 
suggestion. It has the facility to add new words in the dictionary 
against which spellings are checked.

B.  Marathi Spell Checker 
Marathi spell checker [6] will be available to spell Check 
document in a given Encoding. It has listed 12886 distinct words. 
A morphological analysis is being carried out on the collection of 
words. A manual proof reading will be done on these results.

C. Annam (Tamil Spell Checker) 
Tamil spell checker [7] is used as a tool to check the spelling of 
Tamil words. It provides possible suggestion for erroneous words. 
User has the provision to select the suggestion among the list, 
ignore the suggestion or add the particular word to the dictionary. 
This module extracts the route word from the given word with the 
help of morphological analyzers and the route word is checked in 
dictionary and if found, the word is termed as correct word.

D. Malayalam Spell Checker
The Malayalam spell checker [8] functions as both offline and 
online checker when integrated with a text editor. It generates 
suggestion for wrongly spelled words. This system is based upon 
dictionary look up approach. 

E. Akhar (Punjabi Spell Checker)
A language sensitive Punjabi / English spell checker has been 
provided in Akhar. Akhar [9] can automatically detect the language 
and invokes the respective spell checker. This Unicode complaint 
Punjabi Spell Checker is font independent and can work on any 
types of the popular Punjabi fonts such as, Anantpur Sahib, 
Amritlipi, Jasmine, Punjabi, Satluj etc. 

III. Natural Language Applications
Natural language processing (NLP) is a subfield of artificial 
intelligence and linguistics [1]. It studies the problems of automated 
generation and understanding of natural human languages. Natural 
language generation systems convert information from computer 
databases into normal-sounding human language, and natural 
language understanding systems convert samples of human 
language into more formal representations that are easier for 
computer programs to manipulate. Natural language processing 
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systems involving parsing and/or generating natural language 
utterances in written or spoken form [12]. Such applications 
can range from message and information extraction to dialogue 
systems and machine translation. For many current applications, 
only inflectional morphology is considered.

IV. System Design
The total framework divided in to four modules-

Lexicon Builder,• 
Morphological Analyzer,• 
Spell Checker and • 
Spell Correction• 

A. Lexicon Builder
The purpose of a dictionary [13] is to provide the convenience of 
human readers. So we have to provide give/add more effective 
combination of words and their meanings. When a modern spell 
checker for any language is going to be used for spellchecking, 
all the modern commercial spelling error detection and correction 
tools work on word level and use a dictionary. Every word from 
the text is looked up in the speller lexicon. When a word is not in 
the dictionary, it will be detected as an error. In order to correct 
the error, a spell checker searches the dictionary for words that 
resemble the erroneous word most. These words are then suggested 
to the user who chooses the word that was intended. There are 
two main issue related to spell checker namely, error detection 
and error correction.
The “Dictionary”[10] has its typical meaning of a printed 
wordbook for  human readers, which may also be available as an 
MRD (machine-readable dictionaries)“Lexicon” will refer to the 
component of a NLP system that contains information (semantic, 
grammatical) about individual words or word strings [3] for the 
retrieval of information and knowledge [11]. The drawbacks of 
this method are difficulties in keeping such a dictionary up to 
date, and sufficiently extensive to cover all the words in a text. 
At the same time one should keep down system response time. 
Dictionary lookup and construction techniques must be tailored 
according to the purpose of the dictionary. 
Hash tables are the most common used technique to gain fast 
access to a dictionary. In order to lookup a string, one has to 
compute its hash address and retrieve the word stored at that 
address in the pre constructed hash table. If the word stored at the 
hash address is different from the Input string, a misspelling is 
flagged. The main advantage of Hash table is their random-access 
nature that eliminated the large number of comparisons needed 
to search the dictionary. The main disadvantage is that the need 
to devise a clever hash function that avoids collisions. To store 
a word in the dictionary we calculate each hash function for the 
word and set the vector entries corresponding to the calculated 
values to true. To find out if a word belongs to the dictionary, you 
calculate the hash values for that word and look in the vector. If all 
entries corresponding to the values are true, then the word belongs 
to the dictionary, otherwise it does not. On the assumption that 
they not only represent (trivially) a convenient source of words 
but also contain (in a less obvious and more interesting way) a 
significant amount of lexical data, recent research efforts have 
shown that automated procedures can be developed for extracting 
and formalizing explicitly available, as well as implicitly encoded, 
information phonological, syntactic, and semantic  from MRDs.

I/p-list of valid word & part of speech
O/p-most appropriate word

             
Fig. 1: Dictionary Architecture

When the lexical information that has been collected by these 
or other means is presented in a structured format accessible 
by programs that process language, we refer to it as a lexical 
database.

B. Morphological Analyzer
The term morphology is generally attributed to the German poet, 
novelist, playwright, and philosopher Johann Wolfgang Von 
Goethe (1749–1832), who coined it early in the nineteenth century 
in a biological context. Its etymology is Greek: morph- means 
‘shape, form’, and morphology is the study of form or forms. 
In linguistics morphology refers to the mental system involved 
in word formation or to the branch of linguistics that deals with 
words, their internal structure, and how they are formed.
A major way in which morphologists investigate words, their 
internal structure, and how they are formed is through the 
identification and study of morphemes, often defined as the 
smallest linguistic pieces with a grammatical function. Now 
consider the word “reconsideration”. We can break it into three 
morphemes: “re-“, “consider”, and “-ation”. Here “consider” is 
called as “the stem/root”. A stem is a base morpheme to which 
another morphological piece is attached. The stem can be simple, 
made up of only one part, or complex having it made up of more 
than one piece. In the word “reconsideration”, “re-“and “-ation” 
are both affixes, which mean that they are attached to the stem. 
Affixes like “re-“that go before the stem is prefixes, and those 
like “-ation” that go after are suffixes.
Indian languages can be classified into four broad groups according 
to their origin and similarity. These are Indo-Aryan family, 
Dravidian family, Austro-Asian family and Tibetan-Burmese 
family. Within each group, there is a high degree of structural 
similarity. Panini, a framework based on Sanskrit grammar using 
Karak (similar to ‘case’) relationship provides a uniform way of 
designing the Indian language using selection constraints and 
preferences. Oriya is a principal language of Indo-Aryan family, 
which is spoken in the state of Orissa on the east cost of India. It has 
rich system of inflections (vibhakti), derivations and compound 
formation, for which a well framed morphological analyzer and 
generator, is needed. While the English verb ‘play’ gives rise 
to only a few variants such as plays, played and playing, the 
corresponding a verb ‘khelibA’ in Oriya can give rise to a very large 
number of variants near about 200 such as kheluchhi, khelithiLi, 
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khelibi, kheliLi etc.
The morphological analyzer tool takes a derived word as input and 
separates it into the root word and the corresponding suffixes. From 
this suffix it derives the grammatical information of the respective 
word. It has three modules pronoun analyzer, noun analyzer and 
verb analyzer. A rule-based approach is implemented based on 
Karaka theory. A finite state transducer model is used to design 
the system, which involves the following steps:

Given an input string, it starts scanning the string from right 1. 
to left to look for suffix. A list of suffixes is maintained.
It searches for the longest match in the suffix list.2. 
It then removes the last suffix and checks the remaining part 3. 
of the word in the dictionary and exits if the entry is found.
Then it identifies the appropriate tag set and adds it to the 4. 
word’s suffix list.

C. Spell Checker
A spell checker (or spell check) is an application program that 
flags words in a document that may not be spelled correctly. Spell 
checkers may be stand-alone, capable of operating on a block of 
text, or as part of a larger application, such as a word email client, 
electronics dictionary and search engine. A basic spell checker 
carries out the following processes:

It scans the text and extracts the words contained in it.1. 
It then compares each word with a known list of correctly 2. 
spelled words (i.e. a dictionary). This might contain just a 
list of words, or it might also contain additional information, 
such as hyphenation points or lexical and grammatical 
attributes.

D.  Spell Correction
Techniques were designed on the basis of spelling errors trends 
these are also called error patterns. Many studies have already 
been performed in this arena. The most notable among them is 
the study performed by Damerau [2]. According to these studies 
spelling errors are generally divided into two types Typographic 
errors and Cognitive errors. The Typographic errors are occurring 
when the correct spelling of the word is known but the word 
is mistyped by mistake. These errors are mostly related to the 
keyboard and therefore do not follow any linguistic criteria. The 
Cognitive errors are errors occurring when the correct spellings 
of the word are not known. In the case of cognitive errors, the 
pronunciation of misspelled word is the same or similar to the 
pronunciation of the intended correct word. For error correction 
following methods have already been used.

1. Edit Distance
Edit distance [4] is the simplest technique. This technique is based 
on the assumption that the person usually makes few errors for 
each dictionary word. It is the minimal number of the basic editing 
operations (insertion, deletions, substitutions) necessary to convert 
a dictionary word in to the non word .The lower the number the 
higher the probability that the user has made such errors. 
In the original form of the minimum edit distance algorithm, 
it requires m comparisons between misspelled string and the 
dictionary of m words. It is the most common measure to expose 
the dissimilarity between two strings. After comparison, the words 
with minimum edit distance are chosen as correct alternatives. 
To improve the speed, a reverse minimum edit distance is used 
where a candidate set of words is produced by first generating 
every possible single-error permutation of the misspelled string 
and then checking the dictionary if any make up valid word. The 

edit distance ed(x, y) between strings x=x1...xm and y=y1…yn, 
where x, y ∈ Σ∗ is the minimum cost of a sequence of editing steps 
required to convert x into y. The alphabet Σ of possible characters 
ch gives Σ∗; the set of all possible sequences of ch ∈ Σ. 

2. Similarity Keys
A key is assigned to each dictionary word and only the dictionary 
keys will be compared with the key computed for the non word. 
The words for which the keys are most similar are selected as 
suggestions and only the words with similar keys have to be 
processed with a good transformation algorithm.

3. Rule-based Techniques
Rule-based methods are interesting. They work by having a set 
of rules that capture common spelling and typographic errors and 
applying these rules to the misspelled word. These rules are the 
“inverses” of common errors. Each correct word generated by 
this process will be taken as a correction suggestion. 

4. N-gram-Based Techniques
N-grams can be used in two ways, either without a dictionary 
or together with a dictionary. When used without a dictionary, 
n-grams are employed to find in which position in the misspelled 
word the error occurs. When using with a dictionary, n-grams 
are used to define the distance between words, but the words are 
always checked against the dictionary. 

5. Probabilistic Techniques
They are simply based on some statistical features of the language. 
Two common methods are transition probabilities and confusion 
probabilities. Transition probabilities are similar to n-grams. They 
give us the probability that a given letter or sequence of letters is 
followed by 16 other given letters. Transition probabilities are not 
very useful when we have access to a dictionary or index. 

6. Neural Networks 
Neural networks are helpful in this case by having back-propagation 
networks, using one output node for each word in the dictionary 
and an input node for every possible n-gram in every position of 
the word, where n usually is one or two. 

V. Implementation and Approach 

A. Study Over Odia Language
In Odia language, there are 49 alphabets which are broadly divided 
into 2 categories. Such   as: 
Vowel (13)
Consonants (36)
List of Vowels are: ଅ (a), ଆ(A), ଇ(i), ଈ(I), ଉ(u), ଊ(U), ଋ(r), ୠ(R), 
ଏ(r), ଐ(E), ଓ(o), ଔ(O), ୱ(va).

List  of Consonants  are: କ(k), ଖ(kh), ଗ(g), ଘ(gh), ଙ( un), ଚ(ca), 
ଛ(cha), ଜ(j), ଝ(jh), ଞ(nj), ଟ(T), O(Th), ଡ(D), ଢ(Dh), ଣ(N), ତ(t), 
ଥ(th), ଦ(d), ଧ(dh), ନ(n), ପ(p), ଫ(ph), ବ(b), ଭ(bh), ମ(m), ଜ(y), ର(r), 
ଲ(l), ବ(b), ଶ(sha), ଷ(s), ସ(S), ହ(h),  ୟ(ya), ଲ(la), ଂ(M), ଃ(H).,  ଁ 
(MM).

In Odia language we find some conjunctions or compound words 
(juktakhara) like matra, (vowel with consonants) the juktakhara 
means (consonants with one or more consonants). Several words 
we find in odia which consists of juktakhara[11] .
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B. Approach to solve
The problem of checking a non-word (misspelled word) for 
detecting error and deriving a set of suggestive words for it can 
be divided into sub problems like:

Designing a dictionary and an easy to process run-time data 1. 
structure for words.
Designing an efficient algorithm for detecting misspelled 2. 
words.
Analyzing and identifying the possible error patterns and the 3. 
factors responsible for these error patterns.
Designing the algorithm for generating suggestive words 4. 
taking into consideration the class of error pattern
Presenting a compact and optimal set of correct suggestive 5. 
words to the User.
Automatic correction of non-word errors.6. 

C. Algorithm
To compute the edit distance ed(x,y) between strings x and y, 
a matrix M[1...m+1][1...n+1] will be constructed where Mi,j is 
the minimum number of edit operations needed to match x1...i 
to y1...j. Each matrix element Mi,j is calculated where σ(1,1)  = 
0 if a = b and 1 otherwise. The matrix element M1, 1 is the edit 
distance between two empty strings.
M (1, 1) ← 0
M (i,j) ←min{M(i-1,j)+1,
                       M (i, j-1) +1,
                       (M (i-1, j-1) + σ (Xi,Yj))}

D. Result
In spell checking one need to find strings in a dictionary that are 
close matches to a given string. We need to determine an appropriate 
notion of “closeness”. A natural measure of the distance between 
two strings is the extent to which they can be aligned.        
S _ N O W Y              _ S N O W _ Y
S U N N _ Y               S U N _ _  Y
    Cost = 3                       Cost = 5 
The minimum cost of changing SNOWY into SUNNY is shown to 
be 3; and this cost will be referred to as the edit distance between 
these two strings.

Inserting a U after the first S,• 
Converting an O into an N,• 
And deleting a W. • 

The computational complexity of the transposition invariant edit 
distance algorithm is O (mn log n) compared to O (mn) for standard 
edit distance for the large word size.

VI. Conclusion 
In this paper we have surveyed the area of Spell checking 
techniques in the arena of Odia language. The spell checking and 
correcting problems have been dealt as two separate procedures-
spelling error detection and correction. We have discussed various 
correction techniques that are useful in finding the text with 
error. In future we will implement algorithm that is based on 
dictionary lookup techniques for detection and minimum edit 
distance techniques for correction of result in the area of Indian 
language spell checking.
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