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Abstract: In modern society Internet has become the most popular and efficient communication media. Most of 

the Internet resources are available on English language. However, English fluency rate in majority of the 

countries is not up to a satisfactory level. In Sri Lanka, it was observed that the English fluency rate has been 

reduced over past 30 years. Therefore the neediness of an English-to-Sinhala translator increases, especially 

due to the unavailability of such a tool in some of the popular resources like Google Translator.  There are 

different types of translation tools exist, which are developed using different techniques. Translation tools that 

are developed using Rule based machine translation (RBMT) approach relies on countless built-in linguistic 

rules. Furthermore, it is not capable of handling the language ambiguity. Translation tools that are developed 

using Statistical Machine translation (SMT) approach require a huge bilingual text corpus. In this paper, we 

developed an English-to-Sinhala translator called Esana translator. This was developed using a Hybrid 

Machine Translation approach, which combines both RBMT and SMT approaches. The evaluation results show 

that Esana translator is capable of providing more accurate translation results with compared to the other 

approaches. We argue that the higher accuracy in Esana Translator is mainly due to its capability to handle the 

language ambiguity in a proper way. Our concept can easily be applied to any other language translations with 

slight modifications. 
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I. Introduction & Motivation 

The Internet is the world's largest library. It's just that all the books are on the floor. ~John Allen Paulos. With 

the rapid development of the technology internet has become most popular and most efficient communication 

media around the world. However the problem is many services and facilities which provided by the internet is 

mostly available in English. Therefore it has become a problem for most of the people who use the internet but 

not fluent in English.  

In Sri Lanka Sinhala is the major language and there are more than 16 million people who use the Sinhala 

language as their mother tongue.  But it has recovered that the English fluency rate in Sri Lanka has been 

reduced over past 30 years.[1] Therefore the development of a translator tool which capable to translate English 

content into Sinhala language will be very valuable to the all people who can speak Sinhala but not fluent in 

English language. The methodologies which use to develop translation tools are calling machine translation 

technologies. 

There are many translators such as Google translator and Mymemory translator [2] which are developed by 

using pure Statistical Machine Translation approach. Another machine translation approach is  Rule Based 

Machine Translation method. Scoders[14] translator, SEES (Translator from Sinhala to English and English to 

Sinhala) [3] are some of examples for pure RBMT systems. However both of these translation approaches have 

some drawbacks. Such as RBMT cannot handle the language ambiguity and SMT systems require a big corpus. 

Therefore these translation tools have limitations with them because of the method they followed to develop the 

system. 

Hybrid Machine Translation approach [4], [5] is a combination of both RBMT approach [5], [6] and SMT 

approach. We used Hybrid Machine Translation approach to develop the Esana translator because it combines 

the different advantages of both individual approaches to achieve a more accurate output. It helps to address 

language ambiguity problem which is a one of the biggest challenge under RBMT method [6] and big corpus 

requirement problem of SMT. since HMT is a combination of different approaches, it is no need to maintain a 

huge corpus, which is the main requirement of the SMT approach. HMT is the main approach we used to 

develop the Esana English to Sinhala translator tool because we found out that HMT is the best approach to 

develop a translation tool for a language pair which has high differences in grammatical structures and the high 

language ambiguity of the target language. 

So far, this direction has not been properly studied in the literature. In this paper, we address the following 

research question (RQ); 
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RQ: Can a Hybrid Machine Translation approach be used to improve the accuracy of language 

translation by overcoming the limitations of the existing approaches?  

We provide the following contributions (C1, C2 and C3) in this paper based on the above research question. 

C1: A novel concept and mechanism to use Hybrid machine translation (by combining RBMT and SMT 

techniques) to translate English language into Sinhala language. 

C 2: A collection of algorithms and software modules to reduce the limitations of RBMT and SMT. 

C3:  A software tool, which uses Hybrid MT approach to translate English to Sinhala language translation. 

The rest of this paper is organized as follows. In section II covers the background. Section III covers our 

research methodology. In section IV we demonstrate our tool (Esana Translator), which used Hybrid MT 

approach. Section V covers evaluation followed by literature review in Section VI. Section VII concludes the 

paper and a note on further work. 

 

II. Background  

Machine translation (MT) is an application of computers which used to translate texts from one natural language 

to another. There are several approaches for machine translation; the recent and widely used approaches are, 

 

A. Rule based machine translation 

Rule base machine translation  (RBMT) is a machine translation technique based on linguistic information about 

the source and target languages mostly extracted from dictionaries and grammars (monolingual, bilingual or 

multilingual) covering the main semantic, morphological and syntactic patterns of each language, respectively. 

Impose penalties input (in a source language), the RBMT system generates sentences output (in a target 

language) on the basis of morphological, syntactic and semantic analysis of the source and languages targets 

involved in a concrete translation task [8]. 

 

B. Statistical Machine Translation 

Statistical machine translation (SMT) starts with a very large data set of translated documents which is called  

corpus  (e.g., United Nations documents) which have already been translated into multiple languages, and then 

uses those texts to automatically infer a statistical model of translation. That statistical model is then applied to 

new texts to make a guess as to a reasonable translation. The main disadvantage of pure SMT system is that it 

will need huge corpus to make the translation. But the it is very difficult to create a big corpus which contains 

translated English and Sinhala documents due to lack of those resources   [9]. 

 

C. Hybrid Machine Translation Technique 

Our approach was to use Hybrid machine translation technique which combines Rule based machine translation 

and Statistical machine translation techniques. 

Hybrid Machine Translation focuses on combining the best properties of different Machine Translation 

paradigms. So it includes linguistic features in Statistical Machine Translation systems or to modify the standard 

Rule-based Machine Translation architecture to include statistical knowledge. Other ways of hybridization 

include the system combination techniques which may combine a rich variety of translation paradigms [7]. 

 

III. Research Methodology 

This approach consists of seven main components. Sentence splitter and analyzer module analyzes the sentence 

and identifies the subject, object and verb phrases. Sentence formatter and word matcher performs the Rule 

based machine translation with the help of its two sub modules. RBMT Parser maps the English grammar 

patterns into Sinhala grammar patterns. Morphological Module decides the correct conjugation form of the 

translated words. Transliterator transliterates the person and places names in Sinhala. Sentence Finalizer 

handles the language ambiguity using SMT techniques. Web page regenerator regenerates the web page with 

translated content.   

Figure 1 provides a high level view of the structure and the functionalities of our approach by clearly showing 

the interactions of each component. 

 

A. Sentence splitter and analyzer module 

This module is being developed and this module is capable of split a sentence into two or more meaningful 

phrases depending on the complexity of the sentence because it is difficult to translate complex and lengthy 

sentences. This process will be done with help of the NLP tree generated by the Stanford NLP Parser. The 

Stanford NLP parser generates the POS (part of speech) tags. After splitting the sentence in to meaningful 

phrases, it will manipulate further more to identify the Subject, verb, and object phrases of the sentence. This 

module will analyze each phrase and able to identify the Subject, Verb and object phrases. It is vital to identify 

the Subject, verb, and object phrases for the translation process because English grammar rules have tighten 

relationship with the subject ,object and verb phrases. 
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Stanford NLP Parser is a program that works out the grammatical structure of sentences, for instance, which 

groups of words go together (as "phrases"). Probabilistic parsers use knowledge of language gained from hand-

parsed sentences to try to produce the most likely analysis of new sentences. These statistical parsers still make 

some mistakes, but commonly work rather well [10]. 
 

                                    

   Figure 1: System Architecture 

 

B. Sentence formatter and word matcher 

This module is also being developed. There are 2 sub modules are being developed under this module. This 

module performs the Rule based machine translation approach with the help of its 2 sub modules and generates 

candidate sentences for each input sentence. Since one word of English can have many meanings in Sinhala, 

therefore it is important to identify the most suitable meaning of a word for the given sentence. Therefore this 

module generates candidate sentences with each meaning of a word.  This module is mainly programmed by 

using Java language. It creates translated Sinhala candidates sentences which are grammatically correct but there 

may be meaningless sentences due to ambiguous meanings of words. Statistical machine translation module 

(Sentence finalizer) will choose most appropriate sentence from those candidate sentences. 

 

C. RBMT Module (Rule Based Machine Translation).  

This sub module is responsible to perform grammar matching for the translation. There is a significant 

difference between English grammar rules and Sinhala grammar rules. This module will match those gaps and 

translate the sentence. The rules for the machine translation are being developed. It needs lots of grammar rules 

to perform the translation process. Adding more grammar rules to the system can enhance the accuracy of the 

translated output. 

 

D. Morphological Module   

This module decides the correct form of the verbs and nouns of the translated sentence. Input sentence for this 

module which was created by RBMT parser, it has the correct grammatical order, but need to change the form 

of the words to get the correct meaning. As an example, form of a word in Sinhala will be based on several 

factors Animate/Inanimate or Masculine/feminine. So this module will change the form of the word according 

to these factors. There are nine conjugation forms for a primitive noun in Sinhala (in Sinhala we call this process 

as “varanageema”). This module decides the correct conjugation form of a word. 

 

E. Transliterator 

This module is being developed using JavaScript technologies and then parsed into Java. When Sentence 

formatter word matcher module sends person names and places names to this module it will transliterate those 

names in Sinhala. This module is performing a Unicode conversion process. 
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F. Dictionary 

Dictionary is also developing. It is necessary to maintain a dictionary to get the relevant Sinhala meaning of the 

English word. Currently there are more than 49500 words in the dictionary.  

 

 
Figure 2: Ambiguity Handling Process 

 

G. Sentence Finalizer Module 

This is the place where Statistical machine translation techniques come to the action. From the first part of the 

system (Rule Based Machine Translation approach) generates translated candidate sentences for the input 

sentences based on  the number of ambiguous words and the number of ambiguous meanings of each word. 

Based on the presence of ambiguous meanings of the words, there may be lot of candidate sentences for an input 

sentence. Therefore this module’s main task is to identify most suitable sentence from the given candidate 

sentences. For that we use a corpus which contains human translated documents. Then we use an ontology to 

identify other related words to each word in the candidate sentence because we create new sentences for each 

candidate sentence using those related words. Then match with the corpus and find the probability of each 

sentence (figure 2). All of these probability calculations will be considered to choose the most suitable sentence. 

Then we choose the correct sentence as the candidate sentence which has highest probability because it has a 

high possibility to be a meaningful & correct sentence. The probability matching algorithm that we have 

developed is mainly consisting of phrase- based Statistical machine translation technique. 

One to Five phrase based probability matching algorithm has been developed. To develop the ontology used 

Protégé [12] OWL tool and Fuseki is the SPARQL server. OWL file read through the Apache Jena library and 

SPARQL query language. SPARQL contains capabilities for querying graph patterns [13]. MySQL database use 

for store corpus of Sinhala language sentences which we used human translated newspapers and documents. 

 

IV. Tool Support 

To demonstrate our Hybrid translation approach, we have developed a web-based tool called “Esana: English –

Sinhala Translator”.  

 

 
Figure 3: User Interface 
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Esana is a web-based system. Users can access the system through a web interface. This interface facilitates 

users to enter their inputs get the output. Technologies used are JSP & Servlets, HTML, CSS and Ajax. A 

screenshot of our tool is given in Figure 3. 

 

V. Evaluation 

In this section, we evaluate our RQ by explaining the importance of the Hybrid Machine Translation to 

overcome the barriers of the existing approaches. To demonstrate that we compare our approach with others 

work (i.e., Scoders[14] and BEES[15]). Table I shows the results of our research work compared with 

Scoders[14] Machine Translation System and BEES (Bilingual experts for English to Sinhala)[15]. 
Input Our output (Esana) Scoders  output [14] BEES output [15] 

I eat rice මම බත් කමි. 
(Correct1) 

මම බත් කා දමමි. 
(Partially correct (M)2) 

මම බත් කමි. 
(Correct) 

Girl sings song ගෑනු ළමයා ගීතය ගායනා 
කරන්නීය. 

(Correct) 

දැරිය ගී කවියයන් ප්රශංසා 
කරනවා. 

(Incorrect3) 

පරිවර්තනය කළ යනොහැක. 
(Cannot be translated4) 

A boy is eating rice 

 
පිරිමි ළමයයක් බත් කමින් සිටියි. 

(Correct) 
යකොල්යෙක් බත් කමින් සිටියි. 

(Correct) 
පිරිමි ළමයයක් බත් කමින් සිටියි. 

(Correct) 

Small pretty girl is 

singing 

 

කුඩා ෙස්සන ගෑනු ළමයා ගයමින් 

සිටියී. 

(Correct) 

කුඩා ෙක්ෂණ දැරිය ගීතය 

තියබනවා. 
(Incorrect) 

පරිවර්තනය කළ යනොහැක. 

(Cannot be translated) 

A boy ate rice 

 
පිරිමි ළමයයක් බත් කෑයේය. 

(Correct) 
යකොල්යෙක් බත් කනවා. 

(Incorrect) 

පිරිමි ළමයයක් බත් කෑයේය 

(Correct) 

We drink water අපි ජෙය පානය කරමු 
(Correct) 

අපි ජෙය පානය කරමු 
(Correct) 

පරිවර්තනය කළ යනොහැක. 
(Cannot be translated) 

The big fat boy eats rice 

 

විශාෙ මහත පිරිමි 

ළමයා බත් කයි. 
(Correct) 

විශාෙ තර යකොල්ො බත් කනවා. 
(Partially correct(M)) 

පරිවර්තනය කළ යනොහැක. 

(Cannot be translated) 

He plays cricket 
 

ඔහු ක් රිකට් ක් රීඩාව 

කරන්යන්ය. 

(Correct) 

ඒ ක්රිකට් ක්රීඩාව ගසනවා 
(Incorrect) 

පරිවර්තනය කළ යනොහැක. 
(Cannot be translated) 

Table 1: Output comparison 

Correct
1
-Grammar and meaning correct 

Partially correct (M)
 2
-Grammar incorrect but meaning correct 

Incorrect
3
-Grammar and meaning incorrect 

Cannot be translated
4
-System is not capable to translate the given input 

 

As shown in the Table 1, the accuracy of translation in our approach is higher than that of other approaches. 

Therefore, we insist that the importance of Hybrid translation approaches in language translations.  

 

VI. Litreture Review 

Translation is the communication of the meaning of a source-language text by means of an equivalent target-

language text. 

There is large number of English to Sinhala dictionaries available in the internet such as Madura dictionary. But 

the different in between the Esana translator and those dictionaries are is in dictionaries there is only word to 

word mapping other than machine translation. 

Today there is large number of machine translation systems which has developed by using this machine 

translation method. Google Translator is a free and statistical machine translation service which provided by 

Google Inc. But this Google translator service limits the range of technical terms or the number of paragraphs 

that will be translated. Other than that there are many limitations over this translator. While it can help the 

reader to understand the general content of a foreign language text, it does not always deliver accurate 

translations. The main limitation of the Google translator is it doesn’t provide this translation facility to every 

language. It doesn’t provide that facility to Sinhala too.  

BEES is another machine translator which developed to translate English content in to Sinhala [15]. BEES is 

acronym for Bilingual Expert for English to Sinhala. It has been powered by theory of “varanagema” 

(conjugation) in Sinhala language.  It is a rule based approach as a translator which has a core part where 

translation happening by a web server can be access by user interface.  

English Morphological analyzer, English Parser, Translator, Sinhala Morphological generator, Sinhala parser, 

Transliteration module and three Lexicon Databases are components which are used to build the core 

component. Main drawback is it is not working as a proper translator tool in Desktop so hard to evaluate the 

usability of it at the same time web tool is limited to few words so practical application would be questionable.  

Scoder’s translator is English to Sinhala translator which could translate the sentences in an appropriate way 

more likely a human can translate [14]. It has developed mainly with the help of Rule Based Machine 
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Translation. But when comparing Scoder’s translator with Esana translator there are many limitations too over 

Scoder’s than Esana translator. 

VI.Conclusion & Further Works 

In this paper we presented a Hybrid Approach to English-to-Sinhala language translation, which combines 

RBMT and SMT. We combined those two approaches effectively to obtain more accurate results than other 

existing approaches. Other approaches are mainly based on the rule based machine translation technique, which 

is not capable of handling the language ambiguity. We demonstrated the accuracy of our approach by comparing 

it with existing approaches such as Scoders Machine Translation System and BEES (Bilingual experts for 

English to Sinhala). 
Features Our System BEES tool Scoders tool 

 

Tenses handling 

 

√ 

 

√ 

 

(Up to 2 tenses) 

 

Ambiguity handling 

 

√ 

 

X 

 

X 

 

Transliteration     

 

√ 

 

X 

 

X 

 

Preposition& Conjunctions 

 

√ 

 

X 

 

X 

Table 2: Comparison of existing approaches 

 

However, we have identified some limitations in the proposed Hybrid Machine Translation Technique. In the 

hybrid machine translation approach although successful combination of both the ruled based and the Statistical 

machine translations there are combine limitation also occurs. Maintain the rules while keeping considerable 

amount of translated documents in the corpus for the purpose of quality improvement can be considered as 

combine limitation of hybrid machine translation technique. And also additional complexity occurs when 

concurrently implementing both approaches. 

As further work, we plan to enhance the Esana tool by providing more features. For example, we plan to provide 

Esana as a plug-in for the web browsers (i.e., Google Chrome, Mozilla Firefox, etc).  Since our approach is 

based on a solid theoretical translation mechanism, this approach could be applied to other language translations 

with some minor modifications.   
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