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Abstract: - This paper defines the fuzzy matching while 

translating from source language to target language but same 

time it is language independent tool means it can also be used 

for other Indian languages and in this paper techniques of 

translation and fuzzy matching both are defined. Basically, this 

paper focusing on the Indian languages for translation [10]. In 

this the concept of fuzzy matching using to relate the languages 

or not and the combination of both. The matching process 

between the input and the source file is done with the help of 

Levenshtein distance algorithm and Jaccard Coefficient 

(Jaccard Index). This algorithm is used for differentiate the 

words which is similar in pronunciation but the spelling of the 

words are different. When the input is not 100% matched with 

the database that is considered as the case of fuzzy match so; 

in that case reordering concept is used in way to give a proper 

translation to the user. The case in which the input is not 

completely matched with database (fuzzy match) score is 

calculate to get the match percentage. In this we can match the 

words and the tokens of the sentences with the database for the 

fuzzy match. If in case the source language is not coordinated 

with the database at all, then an appropriate algorithm is used 

that gives word to word transliteration of that particular input.  

Researches in the Translation have been started in since 1970’s 

but were available in the market in late 1990’s. It is a database 

that consists bilingual language pair of existing translations 

which can be later reused as a suggestion to the translator for 

translating a query. 

Keywords: Fuzzy Matching, Jaccard Coefficient, 

Levenshtein distance Algorithm, Damerau-Levenshtein 

distance Algorithm, TriGram Algorithm, Computer 

Assisted Translation, NLP,DNN. 

I. INTRODUCTION 

Now a day’s translation memory is on high demand for 

translating the language and the human beings want the 

software in which they can easily understand the others 

language. Translation technology in software world has 

been categorized into: Computer Assisted Translation 

(CAT) and Machine Translation (MT). A CAT 

frameworks have human interpreter that with the 

assistance of computers application does translation 

while MT frameworks includes the full programmed 

translation done by computers without having any 

human mediation or association. Completely 

programmed translation frameworks generally don't 

produces high quality translation in this manner there 

appears a need communicating human and computers 

application that will give more effective and reliable 

translation and it constitutes the CAT frameworks.  

TM[10] technology has a place with CAT frameworks. It 

is utilized as an interpreter's help for giving a decent 

accuracy translation. Fundamentally, it is a database 

application that keeps record of formerly translated units 

and reuse the current in the event that it is being 

reworked in future translation as opposed to translating 

it from the scratch. In our country there are 29 states and 

each state have its own language and it’s only the 

languages of India but outside our country there are so 

many languages and the user want to translate all the 

language. 

Translation memory is a tool in which the user can 

translate the language from one to another language. A 

TM is a database that contains sentence, paragraph, 

heading or element in inventory in which they have 

already been translated to help human translator. If the 

100% match in not found in then it can show the result 

in fuzzy match which can be near to perfect but not a 

perfect match. TM have their own source text and its 

matching required translation in language pair called 

“translation unit”. Database of TM sometimes called 

translation memory managers.TM is used in CAT 

(Computer Aided Tool) tool that assisted the translation 

and also used with the word processing program, 

multilingual dictionary, etc. 

 

FIG.1 Translation memory architecture 

Example: 

Source text: - “She is a girl.” 

mailto:*1%20shashis@cdac.in
mailto:shubhivaish31@gmail.com


Database: -   She is a girl - वह एक लड़की है। 

Target Text- “वह एक लड़की है।” 

 “OR” 

Source text: - “वह एक लड़की है।” 

Database: -   वह एक लड़की है। - She is a girl  

Target Text- “She is a girl.” 

II. LITERATURE SURVEY 

The different and dynamic nature of language, 

techniques are always being sought to make the 

translation process easier and faster for 

especially English which accounts for 90% of all source 

texts undergoing translation in the localization industry. 

Translation memory tool was developed for increasing 

the productivity and make faster the translation process 

for the translator since the late 1980s.  

A. History:- 

In the 1990s, famous components of TM[10] tools were 

fuzzy matching. Popular subset of TM is the fuzzy. It is 

currently a component of most popular TM tools. 

Related to Machine Translation we have read various 

research papers and gone through various translators 

approaches and tools, here are some of the Machine 

Translation system. 

B. Machine Translation [7][8]: 

Machine Translation can be used as a method based on 

statistical rules.  

Types of machine translation: 

• Rule Based Machine Translation (RBMT)[9]:- It can be 

based on the morphological, syntactic, and semantic 

analysis of both the source and the target languages. Rule 

based machine translation is a method that recognize, 

learn, or evolves ‘rules’ to store, control or apply. It is 

dialectal information based machine translation in which 

the source and target language is retrieved from 

(unilingual, bilingual or multilingual) dictionaries and 

grammars. There are two different types of rule-based 

machine translation systems: 

➢ Transfer Based Machine Translation (TBMT):- It 

employ morphological and syntactical analysis. It is a 

method of machine translation which can be break the 

translation in 3 steps: transfer of the resulting structure 

to a structure suitable for generating text in the target 

language, analysis of the source language text to 

determine its grammatical structure, and finally 

generation of this text. 

➢ Interlingual Based Machine Translation 

(IBMT)[17]:- (Interlingua) use an abstract meaning. 

Translation from one language into another or 

reinterpretation of the message in another linguistic 

code. This translation is also based on the text, topics, 

purposes and media.  

• Corpus Based Machine Translation (CBMT)[9]:- It 

provided a retrieval by computers for research because 

it’s a large-scale database with tremendous collective 

linguistic information in real use. Management of the 

huge bilingual data corpus is costly and its improvement 

is based on the data. Present studies of multi-language or 

parallel corpus can be categorized into three aspects:  

➢ The first is the alignment technology. 

➢ The second is the application of parallel language 

materials. 

➢ The third refers to issues of parallel language corpus 

design. 

CBMT 2 types: 

➢ Example Based Machine Translation: - It is best for 

sub-language phenomena like phrasal verbs. In this 

translation method use bilingual text corpus and its main 

knowledge. Main idea of translation in this is analogy. 

EBMT have 4 tasks: example acquisition, example base 

and management, example application and synthesis. 

➢ Statistical Based Machine Translation: - It is 

generated by the statistical models and derived from the 

analysis of bilingual text corpora. SMT’s constraints are 

derived from the analysis of text corpora. The 

preliminary model of SMT, based on Bayes Theorem, 

proposed by Brown et al. that can be most appropriate in 

the translation that is assigned the highest probability by 

the system and translate the sentence in one language to 

another sentence.  

➢ DNN based Machine Translation: - Deep Learning is 

a recently used approach for machine translation and the 

main reason is that well-trained neural networks can 

perform like a human brain as they learn from the past 

experience and it also provides better performances. The 

models applied for neural machine translation often 

belong to a family of encoder-decoders. It encodes 

source sentence into a fixed-length vector from which a 

decoder provides a translation.
 

 



III. METHODOLOGY 

There are 2 types of translation technique[18] [19] [20] [21]:- 

A. Direct Translation Technique: - This technique is 

used when the structural and conceptual elements 

translate source text to target text. This technique is of 3 

types: 

➢ Borrowing 

➢ Calque 

➢ Literal Translation 

B. Oblique Translation Technique: - It is the method 

to translate the source language to target language but 

not changing its meaning or upsetting the grammatical 

and stylistics element. In this translation can’t happen 

directly [18]. This technique is of 5 types: 

➢ Transposition 

➢ Modulation 

➢ Reformation or Equivalence  

➢ Adaptation 

➢ Compensation 

 

FIG.2 Translation Process 

IV. TECHNIQUES FOR FUZZY MATCHING 

 

This architecture explains the working of the fuzzy match. 

In this translator retrieve data from the corpus and match 

the sentence if the sentence matched then it comes to 

perfect match or target language otherwise the fuzzy 

match will show. 

 

 

A. Architecture: -  

 

FIG.3 Translation Process 

B. Fuzzy Match 

When the exact match is not occur while translating the 

sentence or the data is not in the database and then the 

entered text is partially matched with the database then 

it’s called the “Fuzzy Match”[4][6][10]. In this the 

reordering concept is used while translation the text. In 

fuzzy match the sentence match is greater than 0% and 

less than 100%. 

➢ Jaccard coefficient[1][2]:- It is a statistic used for 

differentiate the similarity and variety of sample sets and 

it is also known as Intersection over Union and the 

Jaccard similarity coefficient (originally 

coined coefficient de community by Paul Jaccard). 

Measures similarity between finite sample sets is done 

by the Jaccard Coefficient. And is also defined the size 

of intersection divided by the size of the union of the 

sample sets: 

𝑱(𝑨, 𝑩) =
|𝑨 ∩ 𝑩|

|𝑨 ∪ 𝑩|
    =  

|𝑨 ∩ 𝑩|

|𝑨| + |𝑩| − |𝑨 ∩ 𝑩|
 

   

(If A and B are both empty, we define J(A,B) = 1.) 

𝟎 ≤ 𝑱(𝑨, 𝑩) ≤ 𝟏 

This is also known as Jaccard Index. Here is the example 

of Jaccard Coefficient. 

TABLE 1. JACCARD INDEX 

 Flair(X) Flare(Y) 

F 1 1 

L 1 1 

A 1 1 

I 1 0 

R 1 1 

E 0 1 

 

Attributes occurring in both samples  |𝑨 ∩ 𝑩|      = 4 

Attributes occurring in sample X and Y only |𝑨 ∪ 𝑩|    = 6 

𝐽(𝐴, 𝐵) =  
|𝐴 ∩ 𝐵|

|𝐴 ∪ 𝐵|
 

𝐽(𝐴, 𝐵) =  
4

6
 

J (A,B) = 0.66 = 66% 

➢ Edit Distance: - It is a concept of measuring the 

minimum distance between the one sentence or word to 

another sentence or word. This perform 4 method to 

measuring the sentence or word are: 



• Insertion 

• Deletion 

• Substitution 

• Transposition 

Algorithm: 

Steps: 

Input- Two strings S1 and S2. 

Output- Score of similarity. 

1. int m[i,j] = 0 

2. for  i <- 1 to |S1| 

3. do m[I,0] = i 

4. for  j <-1 to |S2| 

5. do m[0,j] = j 

6. for  i  <- 1 to |S1| 

7. do for j <- 1 to |S2| 

       do m[i,j] = min{m[i-1,j-1]+if(S1[i] = S2[j] 

then 0 

else 1, 

            m[i-1, j]+1, m[i,j-1]+1} 

8. Return m[|S1|,|S2| ] 

 

 

• Levenshtein distance: - This algorithm is only used 3 

methods i.e. insert, delete, substitute words in the 

sentences and alphabets in the words while translating 

the text. This algorithm is used for the fuzzy match.    

Levenshtein distance (Edit distance)[3][13] algorithm 

computation can be found at every turn. It is most 

commonly used for the metric. This algorithm has time 

complexity of O(mn) and takes O(mn) memory, m and n 

are the size of compared strings. It is the most commonly 

used metric, the algorithms of its computation can be 

found at every turn.  

Here is the example of words ‘EDIT and ‘ADMIT’. 

There are 2 operation perform 

edit =>   adit (substitution of ‘e’ to ‘a’) 

adit =>   admit (insertion of ‘m’ ) 

Levenshtein Distance algorithm process can be 

represented by the matrix. 

Word matrix: 

TABLE 2. LEVENSHTEIN DISTANCE FOR WORD 

  E D I T 

 0 1 2 3 4 

A 1 1 2 3 4 

D 2 2 1 2 3 

M 3 3 2 2 3 

I 4 4 3 3 3 

T 5 5 4 3 2 

 

Example of sentences 

String (S1): He is playing football 

String (S2): She is studying 

In this example there are 3 operation perform 

He is playing football    =>   She is playing football 

(substitution of ‘he’ to ‘she’) 

She is playing football   =>   She is studying football 

(substitution of ‘playing’ to ‘studying’) 

She is studying football =>   She is studying (deletion of 

‘football’)  

Sentence in metrics representation: 

TABLE 3. LEVENSHTEIN DISTANCE FOR SENTENCE 

 

• Damerau-Levenshtein distance: - In this it performs a 

transposition to the 2 strings along with the insertion, 

deletion, substitution. Frederick Damerau[3][16] found a 

typing error couple of years ago, then he said this is the 

best string metric for the edit distance algorithm. To 

perform this algorithm we need minimum 2 words. 

Example[15]. Such defined distance between 

words days and add. Here are 3 operation can perform: 

days => adys (transposition of ‘da’ and ‘ad’) 

adys => adds (substitution of 'y' to 'd') 

adds => add (deletion of ‘s’) 

➢ TriGram Function[5] – It is a part of the N-Gram 

algorithm[12]. Which return the number of trigrams that 

two phrases have in common and the Trigram is 

  HE IS PLAYING FOOTBALL 

 0 1 2 3 4 

SHE 1 1 2 3 4 

IS 2 2 1 2 3 

STUDYI

NG 

3 3 2 2 3 



developed by the automated auditors. It is a 3-letter 

substrings of phrase. For example, the sentence 

“DECORUM” has 5 trigrams: 

DEC – ECO – COR - ORU – RUM 

There are (N-2) trigrams, here N is the length of the word 

and the phrase.  

There are many types of N-Gram like Unigram and 

Bigram. 

TABLE 3. N-GRAM MODELS 

 

Algorithm: 

 

1. Tokenize the given segment. 

2. Count no. of tokens 

3. if tokens<5 

• Then make bigrams of given sentence by 

combining two tokens together 

• Else 

• goto 4 

4. if tokens<10 

• Then make trigrams of given sentence by 

combining three tokens together. 

• Else 

• goto 5 

5. if tokens10 

• Then make four grams of given sentence by 

combining three tokens together. 

 

➢ Phrase Matching – We control all of these 

functions to provide very comprehensive and accurate 

PHRASE fuzzy matching this is used for complicated 

phrase matching[5]. Many of the function are comparing 

the single words but not phrase. 

 

V. RESULTS 

For Translation testing, we have tested around 100 

sentences and compare the result with Google 

Translator for accuracy. 

For Test Cases: 

➢ Hindi Fuzzy Match: 

Test inputs = 100 

Correct= 65% 

Incorrect= 35% 

➢ English Fuzzy Match: 

Test inputs = 100 

Correct= 55% 

Incorrect= 45% 

This Accuracy less due to complexity and structurally 

ambiguous and Lexical Ambiguity in the sentence some 

sentences are complex in natures which provides 

multiple meaning which the system does not understand. 

VI. CONCLUSION & FUTURE WORK 

In this work, Analysis on translation will be done using 

machine translation approach. NLP tasks such as Fuzzy 

match, Perfect match will be implemented in this Project. 

We have developed the Hindi English Translation 

Memory system as a translation tool to facilitate the 

translation of Hindi documents into English and vice 

versa so as to make those documents understandable and 

usable globally. We have used various method like Tri-

grams, Levenshtein Distance, Damareu Levenshtein 

Distance, Phrase Matching etc. for retrieving appropriate 

translations. Various evaluations show that our system 

works well for those texts which have the same content 

as of TM database. New sort of sentences is refreshed in 

TM database alongside their interpretation in order to 

advance our TM for future reuse in order to deliver 

precise interpretations. 

Following enhancements are planned to be done in 

coming time ahead: 

➢ This TM system is planned to be extended to support 

Statistical Machine Translation (SMT)[14] concepts so as 

to create a hybrid system to have the best of both 

automatic as well as computer assisted translation. 

In future we will working on so many languages in our 

country like Marathi, Tamil, Punjabi etc. that can be 

translated easily to other language and provide a 

software that can human beings doesn’t need any 

mediator. As a future work we can handle the sentences 

consisting of idioms, complex, compound and other 

form of sentences in perfect and perfect continuous 

tenses. We can enhance dictionary to improve translation 

quality. 
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