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1.               INTRODUCTION 

Dictionaries are lexicographic resources of 

language, which compares two different but equally 

important groups of information. In fact English 

language has been world’s most dominant languages at 

least from last two centuries1, Sindhi-English language 

pair has plenty of the translatedmaterial in literaturewith 
prominent work of computing. For a Sindhi-English pair 

of languages a good number of dictionaries are available 

in different platforms, including Android, Windows and 

web based. 

 

Taxonomy of concepts uses semantics termed as 

Ontology2. Ontologies of different domain are being 

developed and integrated day.By day. The current 

version of web which is human readable (is being 

shifted to be machine readable), and named as semantic 

web3. Primarily Ontologies are language-neutral 
terminological resource for Machine Translation that 

makes Ontologies a universal resource for adding 

semantics to web with multilingual support. It is not 

only the web which demands language neutrality, but 

there are many other resources of language 

communication that can use this technology.  

 

The concept of parallel and multi-lingual 

Ontologies is emerging as a new trend of bilingual 

language translation. The traditional way of bilingual 

language translation is to use dictionaries that have been 

used for educational and other related purposes 

successfully4. This research aims to map Lexicographic 

resources, i.e. Dictionaries to Taxonomical resources of 

corresponding languages5 (Sindhi and English). Sindhi 

language which is now part of computational world, has 
lexicographic resources based on Unicode based 

dictionaries and Word Net, but its lakes at Semantic 

Lexicographic resource i.e. Ontology. English language 

which is computationally a rich one and have both of 

the above resources at a good level of accuracy.  The 

actual challenge of this research is not only the mapping 

of two languages but also to produce a second resource 

for Sindhi language to provide some methods for 

mapping.  

 

The novelty of this research is i) the attempt for 
Sindhi language which is one of the oldest and richest 

languages of Indo-Pak region to be the part of semantic 

web technologies ii) Transformation of Lexical source 

of information in English or Sindhi inthe bilingual 

Taxonomic source.   

 

Although Sindhi language based work in linguistic 

computing is not rich as compared to English language 

but it is not ignorable too6. Normally a standard 
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Dictionary contains synonyms, antonyms, part of speech 

information and example sentences to recognize the 

contextual meaning of words. A number of Sindhi-

English bilingual digital dictionaries are available with 

the required information mentioned above. It’s easy for 
humans to read textual and visual information available 

in digital dictionaries, however, having a bilingual 

digital dictionary is not enough for associating links 

between lexicographic and taxonomical resources 

computationally. 

 

Histories for acquiring semantic information of 

words or phrases natural language processing 

techniques are used. A remarkable work donefor Sindhi 

Word Segmentation Model, that helps to tokenize 

individual words by recognizing from a collection of 

text and then validating against a pre-built 
terminological resource7, 8.This model was used for spell 

and grammar checking and other natural language 

processing operations.A properly collected and 

maintained text corpus is necessary for morphological, 

syntactic and semantic analysis, information retrieval 

and extraction and machine translation. Later a corpus 

construction modelwas proposed, which addresses the 

issues, including corpus acquisition, pre-processing, and 

tokenization9. Preliminary results and observations are 

also included for letter unigram, bigram and trigram 

frequencies in which 368 word Net structures were 
developed especially for non-diacritic words of Sindhi 

language. This model collectsa group of analogical 

words of one specific word by using rule based 

semantic POS(Part of Speech) Tagging.  

 

Traditionword Net is a lexical database used for 

natural language processing applications 

.Computationally English language work has been 

evolved enough to use word Net as one of the automatic 

or semi-automatic Ontology construction resource10.  
 

2.             METHODOLOGY 

2.1. Lexical Source 

To start transforming word meaning from one 

language to another, the very fundamental source can be 

a lexicon irrespective of its size. The size of the lexicon 

is only important whenit concerns accuracy, but at this 
stage only successful translation is demanded. Mapping 

structure of meaning of words shown below in        

(Table 1). Any word from Sindhi languageswican have 

words of similar meaning in Sindhi language as well. To 

associate Sindhi meaning of each wordswiis labeled as 

swi-01, swi-02,swi-k, swi-nand furthermore English 

meaning to each Sindhi meaningswi-01, swi-02, ….., swi-k, 

swi-nis labeled as ew01-1, ew01-2 …., ew02-1, ew02-2 ……….. 

ewk-1, ewk-2, …… ewn-1, ewn-2, …….  

 Table 1. Meaning structure of Lexical source 

 

Words of similar meaning called synonyms and set 

of synonyms is simply named as synset in word Net 

terminology11. Synset is not the only concern of this 

structure; along with synset other properties of words 

will be extracted in a similar way and kept 

labeledrespectively.   

 

2.2. Taxonomic Source  

Taxonomies are set of concepts logically associates 

other concepts, Ontologies in this regard are a great 

source of extracting information and transformed into 

knowledge by using wisdom in terms of logic.Ontology 

can be classified into terminological ontology, 

information ontology and knowledge ontology12. 

Basically Ontologies can be represented as taxonomic 

trees of related terms, but practically it is more 

complicated. The representational primitives of 

ontology often include the information about the 
meaning and constraints on the logical consistent 

concepts. 

 

Before constructing a bilingual Ontology, Ontology 

of each language is developed separately. Ontologies 

provide language-neutrality, by this feature mapping of 

the multilingual Ontology pair is becomingconvenient 

as illustrated in (Fig.1). 

 

 
 

Fig. 1. Structure of Taxonomic source 
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2.3. Mapping Of Concepts  

On the primitive stage this research presents and 

tests only three types of mapping, from lexical sources 

of taxonomic sources. i) Mapping synonyms ii) 
Mapping antonyms ii) Mapping other morphological 

properties, e.g. part of speech information. 
 

2.3.1. Mapping synonyms 

Synonyms from lexical sources are easy to map for 
taxonomical source as property ‘equivalent‘. Terms 

equivalent in nature are simply synonyms, by enabling 

this association almost every property or constrain of a 

term from one language will be considered true for the 

term from the other corresponding language. 
 

2.3.2. Mapping antonyms 
Terms labeled as antonyms are words of opposite 

meaning. The concept having antonym property true for 

any other term will be mapped as antonyms of 

synonyms for that word respectively. The property 

mutually exclusive specifies set of concepts that cannot 

overlap each other’s boundary of properties and 

constraints. The set of synonyms for each concept must 

be made mutually exclusive to set of antonyms of the 

same concept. 
 

2.3.3. Mapping other morphological properties 

Properties like part of speech are made simple by 

adding annotations in the Ontology. Annotations are 

like comments in other computational platforms that 

contain some extra information related to any concept in 

Ontologies. Data and Object properties in Ontologies 

helps to add constrains etc.  

 

3.         RESEARCH ASSUMPTIONS  
Due to the novelty this research is in its preliminary 

phase, which of courseencompasses some of the 

limitations.  

i) The transformation of two (Lexical and 

Taxonomy) terminological sources for this research 

entirely done by hand.  

ii) This transformation involves only noun 

phrases because Noun phrases are very easy to translate 

from English to Sindhi.   
 

4.       RESULTS AND DISCUSSION  

This research proposes a methodology for creating 

a terminological resource named as BI-LINGUAL 

PARALLEL ONTOLOGICAL DICTIONARY in short 

BPO on pair of languages i.e. Sindhi and English. It 

takes traditionally used lexicon based terminology 
resources as input and create a taxonomic resources 

based on characteristics from lexicon, then embed and 

transform the sources. The transformed new source 

BPO tended   to  be lexical  in  nature  which  benefits it  

 

 

from the latest technologies of  the  semantic  web. For  

understanding the effects of transformation from lexical 

sources of terminology to taxonomic source i.e. 

Ontology, some of the measures has been taken into 

account.  
 

More than a 1000 Noun, Verb and Adjective 

phrases have been taken into consideration.  

Consideringthe methodology proposed above, it has 

been found that lexicons of single to single association 

can be transformed into its equivalent texonomic 

structure efficiently. Mapping different parts of 

taxonomy to proper Ontology takes place on behlf of 

following constraints:  

 

i- Noun Phrases are suitable to translate as Name 

of Entities in class hierarchy 
ii- Verb and Adjective can collectively be 

categorized through DataProperty and 

ObjectProperty parts of Ontology. 

iii- Other characteristic like synonymes, antonyms 

can be associated using various types of object 

properties associate Ontology (Equivalent Object, 

Disjoint Object Properties, Inverse Object 

Propertiesetc...).  

 

Accuracy of translation  found between 90 and 

100% , but it should not ignore the fact that given 
approach is manual. As much it is concerned to moves 

from manual to automated process of translation using 

this methodology, more efforts shall be needed.  
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