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Abstract 
The ever increasing growth of the mobile technology is giving birth to more 

powerful devices like smart phones which provide many of the functionalities of 

personal computers in addition to making phone calls. As these devices are 

becoming more and more functional, they are penetrating quickly into every 

society of the world. Electronic Dictionaries (EDs) are one example of such 

applications which can be used as an electronic reference resource containing a 

library of words and their meanings. In countries like Nigeria, with various 

language sets, such a Multilanguage dictionary is essential for ease of 

communication among citizens of the country as well as other foreigners.  

However, the currently available dictionary applications on these devices cover 

mostly the western languages and no focus had been given to develop these 

applications for languages like the ones spoken in Nigeria. This research presents 

the first attempt for design and implementation of a Multilanguage ED for 

English, Hausa, Yoruba, and Igbo languages on handheld devices. The system has 

been successfully developed and tested on an emulator of an Android based smart 

phones before deploying it on the target device. 
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Introduction 
A dictionary is a reference book that 

intends on providing words and phrases 

definitions, including multiple meanings 

as the word is used in a language. The 

most frequently used dictionary is a 

language dictionary that includes the 

most frequently used words in a 

language. Language dictionaries are 

useful for all and are made for different 

types of users: scholars, office workers, 

schools, second language learners, etc. 

Dictionaries can be classified into three 

as monolingual, bilingual and 

multilingual based on the number of 

languages they contain. A dictionary of 

words and their definitions using the 

same language the word is written at is 

known as a monolingual dictionary. Such 

kinds of dictionaries are helpful in 

elaborating a given word in detail by 

providing usage examples and the like. 

The bilingual dictionaries contain words 

in one language and their definition in 

another. When the translation languages 

included are more than one, then the 

dictionaries are termed as multilingual. 

 

Problem Statement 

As globalization is bringing the whole 

world into one, newly invented 

technological devices such as smart 

phones, are able to penetrate into any 

society with an amazing speed. Today’s 

digital technology is being designed by 

paying more attention to western 

languages like English. But this has a 

great influence on other language 

speakers, like us, who use the devices 

extensively but could not get any 

application written for their language. In 

Nigeria, the effort exerted on developing 

local applications for these newly 

emerging devices like smart phones is in 

its infant stage where some students try to 

develop third-party applications as a final 

year project but none exist on the market. 

Having such applications on mobile 

devices have significant contribution to 

use the technology more effectively in the 

local context. As a result, designing and 

implementing more and more localized 

applications like a multilingual dictionary 

of some local languages on the smart 

phones is essential for making the devices 

extensible and more usable by the local 

people. Moreover, even though a 

dictionary book has several advantages 

like the ones mentioned above, it is not 

exhaustively used as it is supposed to. 

The reason behind this limited usage is 

that first the books are not abundantly 

found in an electronic form which would 

have been more preferable and easy way 

of storing and accessing them especially 

by literates. Secondly, it is accompanied 

by extra cost as it is difficult to get a four-
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in-one dictionary book that holds the needed languages in one. This forces the user to 

buy and have several books of the languages under interest which also makes the user 

to carry cumbersome paperback dictionaries wherever she/he goes. 

 

Aim and Objectives 

The general aim of this project is to design and implement a four-in-one Multilanguage 

Dictionary comprising of English, Hausa, Yoruba, and Igbo languages for Android 

based smart phones. The specific objectives include: 

➢ Design a suitable user interface for smart phones that allows the user to 

interact with the phone through the language he/she understood 

➢ Construct a database that stores words and their corresponding definitions for 

the selected languages 

➢ Enable the user to write words with the language he/she knows 

➢ Retrieve words, their definitions and pronunciations from the database 

➢ Implement the designed system and test it on real devices 

 

Review of Related Work  

There are many online dictionaries; monolingual, bilingual, and even multilingual for 

different languages being available over the Internet for free or with some cost. Lots 

of researches had been carried out related to designing and implementing these 

dictionaries worldwide and some of them will be discussed in this section. 

 

Monolingual ED 

Monolingual dictionaries use similar language to define a word. It defines a word in a 

different and elaborated form using the same language as the one used to write the 

word so that the user can clearly understand the different meanings and uses the word 

have in that same language. These kind of electronic dictionary are the easiest to 

construct as there is no need of translation to another language and hence require less 

memory space. Several works had been conducted regarding the design and 

implementation of monolingual electronic dictionary for different languages. 

Tze, L. (2009), presented in their work the TLFi (Trésor de la langue française 

informatisé) monolingual electronic dictionary which is, as they claim, the most 

important computerized dictionary on French language. According to the authors, they 

have been able to insert in the text a very complex set of Extensible Markup Language 

(XML) tags so that every textual object is clearly identified and that the hierarchy 

containing these objects is clearly designed. The TLFi uses its own specialized 

software known as STELLA that, together with the XML structure, allows high level 

queries as well as hyper-navigation through and between different databases. The 
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design of a lexical resource focusing on German verb phrase idioms is presented in G. 

Dichy, J. & Farghaly, A. (2003). 

The paper tried to describe the properties of verb phrase idioms and created a resource 

that combines features of a dictionary, a grammar of idioms and a corpus. In this work 

an electronic knowledge base and a corresponding sub-corpus of examples for each 

entry was created via a structured annotations. 

A very large Russian dictionary on the WWW is also described by Igor A. Dichy, J. 

& Farghaly, A. (2003), which is stated to be the first of its type in that it includes 

patronymic links for a given word. Patronymic link is a link that connects entries 

having similarity in letters. According to the authors, the dictionary contains more than 

3 million links between 120,000 entries and the entries can be both single and 

multiword. 

It operates with two main data structures: a list of entries and a set of links between 

them. James McCRACKEN in his work presented a project to develop a lexicon for 

use both as an electronic dictionary and as a database for a range of Natural Language 

Processing (NLP) tasks James McCRACKEN (2008). He proposes that a lexicon for 

such open-ended application may be derived from a human user dictionary, retaining 

and enhancing the richness of its editorial content but abandoning its entry-list 

structure in favor of networks of relationships between discrete lexical objects, where 

each object represents a discrete lexeme-meaning unit. The dictionary chosen for his 

project was the Oxford Dictionary of English as the author believed it is a relatively 

high-level dictionary, intended for fluent English speakers rather than learners and also 

has some key features that make it particularly appropriate for enhancement as 

comprehensive electronic lexical database, usable both as a dictionary and as a 

resource for exploitation in NLP applications. The major steps followed in the work 

are: 

➢ Decomposition of the dictionary as a flat list of entries, to be replaced by a set 

of lexical objects 

➢ Population of each lexical object with a complete set of morphological and 

syntactic data and 

➢ Classification connecting lexical objects to each other in semantic hierarchies 

and networks of domain relationships. 

In addition to these, there are also much more researches that focuses on the design of 

a monolingual electronic dictionary for several languages like Arabic, Chinese, 

Hebrew and the like on the WWW. 

 

Multilingual ED 

Bilingual dictionaries use another language to define a word. When the translation of 

the word is given in more than one language, the dictionary is termed as multilingual 
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or Multilanguage dictionary. Multilingual electronic dictionaries often include a 

database of cross-referenced unilingual dictionaries with the use of pivotal language 

or other Interlingua techniques such as ontology. Some of the research works that have 

been done on designing and implementing a Multilanguage ED of some natural 

languages has been reviewed on this project. 

The ONOMASTICA project M. Schmidt, S.Fitt, C. Scott and M. Jack (2003), which 

is a European-wide research initiative for the construction of a Multilanguage 

pronunciation lexicon of proper names, is one example of such works. It seeks to create 

a set of pronunciation lexicons of European names, including city and town names, 

street names, family names, company and product names in a machine assisted 

fashion. According to the report, preparation of the project lexicon was carried out by 

expert phoneticians with the help of some customized software. More than nine 

languages of the European Community are covered in the project including Danish, 

Dutch, English, French, German, Greek, Italian, Portuguese and Spanish. The goal of 

the project was to derive pronunciation dictionaries for up to 1,000,000 names per 

language in a semi-automatic way and to investigate the problems of exchanging 

national names amongst the partners to create a matrix of 'nativised' pronunciations 

for each foreign name in each other language. English-Serbo-Croatian Electronic 

Dictionary Vlado Keˇselj, Tanja Keˇselj, Larisa Zlati´c. (2009), is another work which 

describes a bilingual and bidirectional on-line Serbo-Croatian (SC)-English dictionary 

that has been available on the Internet since 1999. According to the authors, the 

dictionary is a wide-coverage, up-to-date, bidirectional, and bilingual covering not 

only general, often used terms, but also over 8,000 computer and Internet terms, as 

well as healthcare and medical vocabulary, including useful abbreviations. The entries 

are grouped by semantic meaning and part of speech. Svetlana Sheremetyeva (2004), 

in his work focused mainly on presenting application tuned electronic dictionaries. 

The work presents the TransDict project that target on developing a multilingual 

electronic dictionary. 

An Intelligent Multi-Dictionary Environment is an open, extendible multi-dictionary 

system which supports a translator in accessing adequate entries of various bi- and 

monolingual dictionaries and translation examples from parallel corpora and is 

presented on Gdbόr Prόszόky. 1998. The author propose the MoBiDic electronic 

dictionary which is a multi-dictionary environment based on a client-server 

architecture consisting linguistic server, dictionary server and the client with the 

dictionaryal user interface. The work uses a lemmatizer that provides the dictionary 

look-up module with the stem of the input word so that the user is not forced to only 

type the head root of a word. According to the author the work helps the user to also 

find all the multi-word expressions containing the actual words’ stem which would be 

impossible to find in traditional paper-based dictionaries. 
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Gábor Proszeky and Balázs KIS (2012), also presented in their work a ‘Context-

Sensitive Electronic Dictionaries’ that provides translations for any piece of text 

displayed on a computer screen, without requiring user interaction. To achieve their 

goal, they propose three phases in the work which are: text acquisition from the screen, 

morpho-syntactic analysis of the context of the selected word, and the dictionary 

lookup. 

The Papillon project M. Tomokiyo, M. Mangeot, E. Planas (2013), is another research 

work that tried to establish a multilingual dictionary system on the Web. Its goal is to 

build a French-English-Japanese multilingual lexical database and to extract from it 

digital bilingual dictionaries. The project uses monolingual dictionaries of each 

language to built the multilingual or pivot dictionary by linking each sense or meaning 

of each entry of the monolingual dictionaries to one or more definitions (termed as 

acceptions) of the pivot dictionary. By doing so, the authors claimed that several 

monolingual as well as multilingual dictionaries can be extracted which can be used 

either by human or the machine. There are also much more bilingual as well as 

multilingual electronic dictionaries online on the WWW developed for several 

languages spoken all over the world that can be used for free. 

Despite all these works being done trying to establish an ED of several natural 

languages, there does not exist, as of our knowledge, a single research work that had 

tried to design and implement EDs for any of the Ethiopian languages. However there 

are few websites that host dictionaries of Amharic-English, Tigrigna-English and 

Afaan Oromo-English languages but are not in a much compiled way, Mark L. 

Murphy. (2019). 

 

Mobile ED’s 

In addition to the aforementioned research works that tried to build an electronic 

dictionary over the WWW for several world languages, there are also other works that 

had been done towards adopting these dictionaries on mobile devices like pocket PCs, 

PDAs and smart phones by different software companies. 

The SlovoEd Multi-language dictionary for Nokia Communicator is such kind of 

software which has been developed for Nokia devices that consists several European 

languages ABBYY (2010). It is stated as advantageous in that it encompasses great 

number of word entries, has low memory consumption, the possibility to install several 

language pairs and convenient interface and color formatting of word entries. On top 

of these, the SlovoEd dictionary has also a sound module that will help the user to 

listen to the words’ pronunciation. ABBYY Lingvo x3 Mobile is comprehensive 

multilingual dictionary software that can be used by smart phones, PDAs and 

communicators released by ABBYY, one of the leading providers of document 

recognition, data capture and linguistic software ABBYY (2010). According to the 
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company, their product supports translation of words and phrases from English, 

German or Russian into German, English, French, Italian, Russian, Spanish and back. 

This mobile dictionary also includes additional useful features such as audio 

pronunciations and a tutor tool for vocabulary training that enables people to take 

advantage of the available time to improve their language and communication skills. 

There are even much more EDs designed for mobile devices both as platform 

dependent and independent form that can be purchased from the publishing company 

or even can be used for free. Unfortunately, similar to the multilingual online 

dictionary, there is no dictionary software designed constituting any of the Ethiopian 

languages for mobile devices even though these mobile devices are being used widely 

by Ethiopians all over the world. 

 

Methodology 

This research used research and development (R & D) method. Researchers collected 

data from books, the internet and other sources relevant to the techniques of dictionary 

as well as from experts who are competent in the field of dictionary technique. 

Meanwhile, the model used in designing this application was UML (Unified Modeling 

Language). The object of this study is 'lexicon entry'. The entry is the input word or 

phrase in the dictionary given in the entry (Arokiamary, V: 2003). Technique of 

collecting data in this research was documentation. Documentation was done in two 

ways. First, by collecting English words and phrases related to the dictionary 

techniques, some dictionary technique books and other sources such as the internet 

and the encyclopedia. Second, collecting words and phrases of dictionary through 

lecturers and practitioners in the field of dictionary technique to confirm the accuracy 

and suitability of the meaning of the words. The steps in research conducted were:  

• Preparation  

At this stage the researchers analyzed the needs of the research, in the form of 

materials, data, as well as hardware and software used in the production of 

dictionary applications of English, Hausa, Yoruba, and Igbo languages, as well 

as additional literature related to research in the form of books, articles, 

journals related to programming Android.  

• Data Collection  

At this stage, the researchers collected words and phrases of dictionary 

techniques in English, Hausa, Yoruba, and Igbo. The researchers also collected 

references on theories of how to design an Android-based dictionary 

application. As the mobile application programming language used in this 

research was Java 2 Micro Edition (J2ME) and SQLite for database used to 

store data.  
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• System Analysis  

Analyzing the existing problems on how the application of English, Hausa, 

Yoruba, and Igbo languages dictionary can be run easily and can be utilized by 

users on mobile using android minimum operating system 2.2 (Frozen 

Yoghurt).  

• System Design  

The stage of preparation of processes, data, process flow and relationships 

between data, application interfaces and meet the needs in accordance with the 

analysis of user needs. In the system design described overview of the general 

system Database implemented with design model of Unified Modeling 

Language and Table.  

• Implementation  

At this stage, the creation of the application program that runs on gadgets and 

mobile based on the design and implements string matching algorithm. The 

views of the apps created and the installation process were tailored to the 

analysis and design made earlier. The running steps in this application is, when 

inputs are entered in the form of words in the English language, then processed 

with a mechanism that has been defined and produce the output of words in 

local language and vice versa.  

 

Result and Discussion 

The process that occurs in the use of the Multilingual dictionary is as follows:  

1. In the process of initial screen, there are two option buttons to enter and exit.  

2. When the user selects the login button, the user will be presented with a translation 

screen page, while the quit button is used to directly exit and end the application.  

3. Once you have entered the translation page, there are two categories of options to 

translate from local language into English or from English into local language.  

4. Followed by inputting words into word search form that has been available for 

translation  

5. For the translation process, then the user can click the translate button that is useful 

for word search.  

6. The result of a word search that has been input will be displayed on the result form.  

• Testing and Evaluation  

At this stage, researchers tested the application program that has been created 

and then handled and fixed errors that exist in the application program to run 

properly. At this stage the researchers performed various testing to test the 

program model. The test was to check for existing logic errors as well as 

layouts. This stage aimed to produce the correct software logically and in 

accordance with the design goals at the beginning.  



167  africanscholarpublications@gmail.com                                                                               

 2022 

 

Procedure Testing 

Case 1: Features loading module To test whether the features of the software will 

be successfully loaded.  

 
Case 1: Result 

Test Objective: To test whether the features of the software will be successfully 

loaded.  
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Test Data: Run button/ F5 key 

Expected result: the features module will be loaded and get the program ready. 

Actual Result: the features module have successfully been loaded and get the program 

ready. 

Conclusion: Test successful. 
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Case 2: Word Meaning: To test whether word can be searched from the 

dictionary and get its meaning in the various languages. 

Case 2: Result 

Test Objective: To test whether word can be searched from the dictionary and 

get its meaning in the various languages. 

Test Data: word click 

Expected result: Meaning of the selected word will be displayed in; English, 

Hausa, and Yoruba. 

Actual Result: Meaning of the selected word have been displayed. 

Conclusion: Test successful. 

 
Case 2: Add Word: To test whether word with its meaning in the various languages 

can be added into the dictionary. 

Case 2: Result 

Test Objective: To test whether word with its meaning in the various languages 

can be added into the dictionary. 

Test Data: word and its meaning 
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Expected result: Meaning of the selected word will be entered in; English, 

Hausa, and Yoruba into the dictionary. 

Actual Result: word is successfully added into the dictionary 

Conclusion: Test successful. 
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Conclusion 

In conclusion, a multilingual and multidirectional ED for the Hausa, Yoruba, Igbo, 

and English languages is designed and implemented on smart phones with Android 

platform. The developed system is a multidirectional dictionary in that a words’ 

meaning can be find in three languages and the three languages also have their 

translations in the other language. This work has a great contribution towards 

facilitating smooth information exchange among people of the country, and also 

enhancing the bond between the local languages and the current communication 

technology. It can be of great help for language learners, international organization 

workers, tourists, investors, researchers, etc that must know the languages for the sake 

of understanding and communicating easily with the native speakers of the languages. 

Overall, as Nigeria is a country with several ethnic groups and diverse language set, 

such a system plays a vital role towards aiding the development strategy the country 

is applying. The system has been successfully implemented and tested on an emulator 

of Android based smart phones with a dictionary database of size 2.8MB. From the 

test, it has been observed that the system satisfies all the requirements expected from 

it by providing the desired output with negligible time delay. Moreover, users’ opinion 

on the application has been also gathered to assure the importance of the system and 

its ease of use. Almost all respondents agreed on the simplicity of the interface 

designed and on the usefulness of the application especially being found on such 

mobile devices. 
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