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Abstract 

With the introduction of the Yorùbá corpus, translation 
of words or phrases from either English language or Yorùbá 
language to its target language would become easier, It is a large 
and structured set of texts usually stored and processed in 
electronic form. They are used to do statistical analysis 
and hypothesis testing, checking occurrences or validating 
linguistic rules within a specific language. The corpus aid in 
Natural Language Processing and Machine Translation, 
programming tools employed for mobile platform are JDK 6, 
Apache Ant 1.8 or later, Android Software Development Kit, 
Eclipse Integrated Development Environment, Android 
Developer and Android Studio while latest technologies such as 
PHP, Mysql, .net, Mssql 2005, 2008, Ajax techies, C# and 
Apache are used to develop its web platform. It brings the 
usefulness of Information Technology and graphic design to the 
doorstep of non- Yorùbá people who may wish to visit Yorùbá 
nations or learn how to converse, make friends with Yorùbá 
indigenes or transact business with Yorùbá people that are not 
literate. 

Keywords: Yorùbá corpus, English language, hypothesis 
testing, Natural Language Processing, Machine Translation, 
Information Technology, Graphic design. 

1. Introduction 

Yorùbá is a dialect of West Africa with over 50 
million speakers. It is a member of Niger-Congo family of 
language and it is spoken among other languages in 
Nigeria, Togo, Benin and partly in some communities in 
Brazil, Ghana, Sierra Leone (where it is called Oku) and 
Cuba (where it is called Nago) (Bamgbose, 1965). Yorùbá 
is one of the three major languages in Nigeria and 
language being the principal means used by human beings 
to communicate with one another (Ogunbiyi, 2003; 
Babalola, 2010); it is spoken and considered as the third 
most spoken native African language. Yorùbá language 
has ancestral speakers who according to their oral 
traditions is Oduduwa (son of Olúdùmarè), the supreme 
god of the Yorùbá (Biobaku, 1973). Yorùbá first appeared 
in writing during the 19th century and the first 
publications were a number of teaching booklets produced 
by John Raban in 1830 – 1832 and another major 

contributor to orthography of Yorùbá was Bishop Samuel 
Ajayi Crowther (1806 – 1891) who studied many of the 
languages of Nigeria (Oyenuga, 2007), he wrote and 
translated some of the Yorùbá phrases and words. Yorùbá 
orthography appeared in about 1850 although with many 
inherent changes since then. In the 17th century Yorùbá 
was written in the Ajami script (Ogunbiyi, 2003) and 
major development in the documentation of Yorùbá words 
and phrases were done by Anglican (CMS) missionaries 
that were working in places like Sierra Leone, Brazil, 
Cuba and they assembled the grammatical units in Yorùbá 
together which were published as short notes (Adetugbo, 
2003), in 1875 Anglican communion organized a 
conference on Yorùbá orthography. Johnson (1921) 
remarked that several fruitless efforts had been made to 
either invent new characters or adapt the Arabic, which 
was already known to Moslem Yorùbá. Finally, Roman 
character-based alphabets that were acquainted with 
Anglican (CMS) missionaries were adopted (Johnson, 
1921). 

 Yorùbá anthology can be traced to the 
publication of several Yorùbá newsprints in Lagos, 
Nigeria in 1920s such as Eko Akete in 1920 with Alaagba 
Isaac B Thomas as the editor, Akede Eko in 1922, Eletiofe 
in 1925 with E.A Akintan as the editor and many more 
which enhance the numerous usage of the language in the 
area of economic, political diplomatic and cultural 
relations. Yorùbá corpus will enhance intending visitors or 
learners of the language to tap into numerous advantages 
to be derived in its usage but nonexistence of English – 
Yorùbá corpus can inhibits.  

Digital Yorùbá corpus may contain texts in a single 
language (monolingual corpus) or text data in multiple 
languages (multilingual corpus). Multilingual corpora that 
have been specially formatted for side-by-side comparison 
are called aligned parallel corpora. In order to make the 
corpora more useful for doing linguistic research, they are 
often subjected to a process known as annotation. An 
example of annotating a corpus is part-of-speech tagging, 
or POS-tagging, in which information about each word's 
part of speech (verb, noun, adjective, etc.) is added to the 
corpus in the form of tags as in fig.1. Another example is 
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indicating the lemma (base) form of each word. When the 
language of the corpus is not a working language of the 
researchers who use it, interlinear glossing is used to make 
the annotation bilingual. Some corpora have 
further structured levels of analysis applied. In particular, 
a number of smaller corpora may be fully parsed. Such 
corpora are usually called Tree banks or Parsed Corpora. 
The difficulty of ensuring that the entire corpus is 
completely and consistently annotated means that these 
corpora are usually smaller, containing around one to three 
million words. Other levels of linguistic structured 
analysis are possible, including annotations 
for morphology, semantics and pragmatics. 

 

 

 Figure 1: Analysis of POS tagging 

Yorùbá corpus will covers all must-know vocabulary and 
words for typical situations, from making reservations and 
getting around to shopping and obtaining any kind of help 
and includes quick access to the required topic or subject 
matter. It will provide easy-to-read transliterations to help 
travellers with pronunciation, as well as useful travel tips 
and includes "expressions you will hear" sections with 
minimum of 1,000-word dictionary. It will offer an 

appendix with abbreviations, national holidays, distances 
between cities, conversion tables, embassies and 
consulates, useful phone numbers, and common signs and 
notices in Yorùbá nations. 

2.0 Research Objectives 

There are series of difficulties in building Yorùbá 
corpus but because of its immense benefits to Machine 
Translation and Natural Language Processing, its 
objectives are:-  

1.  To design a graphical representation for 
electronic collection of  Yorùbá words. 

2. Implement the graphical interface created on any 
digital platform (Mobile phones and Web). 

3. Evaluate the performance and usefulness of 
Yorùbá corpus. 

3.0 Research Materials and Methods 
A comprehensive review of manually composed 

corpora such as French, German, Spanish, Italian and 
other languages were appraised, including some corpora in 
digital format. Also, fundamental features of web and 
internet were employed in this research work which 
enhance the newly develop digital Yorùbá corpus that was 
developed in three modules viz: 

1. The text processing module 

2. Prosody prediction module 

3. Concatenation signal processing module 

The Yorùbá words are taken as input in the text processing 
section and are converted into a sequence of phonetic 
transcriptions (phonemes, dip hones, demi-syllables or 
syllables) with high level prosodic descriptions such as 
stress, focus, breaks etc. Then an appropriate set of 
prosodic contours such as fundamental frequency, 
duration and amplitude is calculated by prosody module. 
At last, a pitch and duration modification algorithm, such 
as PSOLA is applied to preset units to guarantee that the 
prosodic features of synthetic speech meet the predicted 
target values. These systems have the advantages of 
flexibility in controlling the prosody. 
The Digital Yorùbá corpus were developed using the latest 
technologies such as PHP, MySQL, Microsoft.Net 
Framework, MsSQL 2005, 2008, Ajax techies, VB.net, C# 
and lots of cloud computing services all on both windows 
and Linux platform. This will allow the corpus to work on 
a wide range of platforms including internet, mobile 
phones and other local websites. All the aforementioned 
technologies will be integrated together in such a way that 
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the front-end processor of the software will allow the user 
to enter or make a selection of one or more word as desire, 
determine in which language will the pronunciation be 
made, give its meaning and possibly translate if the need 
be. After these, the back-end processor will then analyze 
all the choices made by the user using the front-end 
processor to produce the desire output in the alternative 
language specified by the user and then give the user the 
choice to click and listen to the pronunciation of the 
output produced. The preferred approach in today’s 
technology - Prototyping would be employed that is a 
working sample design method that are not as time 
consuming as paper and pencil design and less prone the 
considerable errors. It will encourage and require active 
participation of end users and would be friendly. 

The first choice in choosing to implement a 
design is to decide on which platform the design was to be 
implemented and the language which the design will be 
implemented in. The following criteria were at the 
forefront of my mind in choosing the platform. 
Productivity: It was apparent that the digital Yorùbá 
corpus would require an extensive amount of software 
engineering in a very short time scale. It would not be easy 
to build a reliable product which met the project 
specifications in time, and thus my most important 
criterion for choosing a platform was the productivity 
afforded to me by that platform. 
Availability: I wanted a platform that was widely available 
so that a large number of people would be able to use my 
software if they so desired. 
Speed: The development of this research work would 
require exponential time and memory. However there 
would be a constant factor involved which would depend 
upon the programming language and platform used and 
then once latest technologies would be employed in its 
development, factor of speed will be properly catered for. 
 
3.1 Design Elements 
The design of Digital Yorùbá Corpus can be categorized 
into the following elementary units:- 

i. Inputs 
ii. Outputs 
iii. Database 
iv. Procedures 
 

A. INPUTS 
It is a direct dependent of output, the design of 

the corpus translation, presentation of what various 
programs will do as part of the corpus, considerations are 
in data (created corpus), volume of what is supplied to the 
computer (input), type of input, available media and 
design layouts of input (interface). 
 
B. OUTPUTS 

It is the expected or what is required from the 
corpus before deciding on how to set about translating 
words or texts. Design of forms for query, reports for 
translation or any other report as the case may be is most 
evident in system's output. 

 
C. DATABASE 

It coordinates and controls the activities that 
bring about the required translation by linking the input 
and output. Considerations are on the volume of data, its 
storage media, its retrieval, method of access and 
organization of Database, its security and layouts. 

 
 

D. PROCEDURES 
In layman, it is the way of linking all the required 

steps together to produce the required translation, this will 
specify the responsibilities of the several modules making 
up the code. Modularization of code and specific action 
that are carried out by them are spelled out here. 
 
3.2 System Construction 
 The transfer model is made up of three stages: 
analysis, transfer and generation as depicted in figure 2.  
 
     English      Yorùbá 
 
 
 
 
 
 
 
 
 
 
               Figure 2: System Outline 
 
In Example Based Machine Translation the search and 
matching process replaces the analysis stage, transfer is 
replaced by the extraction and retrieval of examples and 
recombination takes the place of the generation stage. 
Matching is the first task in translating Yorùbá words to 
English words or vice versa which takes the source 
language to be translated and find the example or set of 
examples which most closely match it. The procedure 
employed in searching depends on the way the examples 
are stored and matching process may be more or less 
linguistically motivated. In matching and retrieving phase, 
the input text is parsed into segments of certain 
granularity. Each segment of the input text is matched 
with the segments from the source section of corpora at 
the same level of granularity, the matching process may be 
syntactic or semantic or both depending on the domain. In 
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syntactic, matching is done by the structural matching of 
the word while in semantic matching, semantic distance is 
found out between the words and the corresponding 
translated segments of target language are retrieved from 
the second section of the corpora. The mechanism for best 
match retrieval has the following tasks:- 

i. Determine whether the search is for matches 
at sentence or sub sentence level that is 
determining the text unit 

ii. The similarity between two text units. 
Having matched and retrieved a set of examples with 
associated translations, the next step is to extract from the 
translations appropriate fragments (alignment or 
adaptation).  
 Recombination combines the aligned fragments 
so as to produce a grammatical target and output which is 
arguably the most difficult step in EBMT and can be done 
by either identifying which portion of the associated 
translation corresponds to the matched portions of the 
source text or recombining these portions in an 
appropriate manner. 

 
Figure 3: The Vanquois Triangle Modified for EBMT 
 
Alignment model are currently used by almost all 
translation systems, the fundamental motivation of 
alignment modelling for machine translation is that, given 
a source sentence e and target sentence f and now wish to 
define a correspondence between the words of e and f. A 
link between two words can be viewed as an indication 
that they are translations of each other, each link can be 
represented as a pair (i, j) with 1 ≤ i ≤ I, 1 ≤ j ≤ J. We 
write A for the set of such links; each element of A can be 
viewed as an undirected arc in a graph with I + J nodes, 
one node for each word of each sentence. 
Every webpage developed for portable devices then had to 
be designed through XML (Sanborn and Lattig, 2000). 
This led to the improved language of the TML through the 
introduction of the Extensible Hypertext Markup 

Language (XHTML), which emerged as the best means of 
reducing the gap between HTML and WML to develop 
web content (Lee, 2001). XHTML was thus chosen as the 
most appropriate principal web development language for 
the software design process in this research work. Data 
used in the system was stored on a database. The 
interaction between the software application and the 
database was facilitated through PHP. PHP is known as a 
hypertext preprocessor. It is a scripting language that 
ensures the connection between a database and a website. 
It contains wording or coding. 
 
4.0 Implementation of Digital Yorùbá Corpus 

This research constructed an electronic database 
consists of collection, computerizing and checking of 
corpus data. Its activities include identification of data 
sources, defining criteria for sampling, computerizing the 
data and checking and revising both the corpus data and 
text headers regularly. Annotation of the corpus involves 
the steps of developing a parts of speech tagging software 
for Yorùbá. The next stage is text annotation and parts of 
speech tagging, preparing a lexicon of roots and affixes 
for parts of speech tagger; developing a parts of speech 
tagger that would tag at least 6000 lexemes; testing and 
upgrading the tagger. In developing the corpus interface, 
we will consider query criteria, visual design and cross-
platform compatibility of the software that will operate the 
Corpus. Finally, a user friendly graphic interface that 
would ease access to the corpus is developed; defining 
query criteria and query fields that would appear in the 
interface in accordance with the fundamental design of the 
corpus; checking and upgrading compatibility of  the 
interface (Windows, Linux, MacOS, SunOS, and Pardus) 
for different users and different operating systems. 

Different samples of the use of constructed Yorùbá 
Corpus for searching numerous phrases or words as the 
case may be are shown below on both mobile platform and 
web platform. 
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These are interfaces for mobile platform 
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These are interfaces for web platform. 

Any phrases queried from any of these platforms would 
make use of the constructed Yorùbá corpus to translate the 
phrase or word into its equivalent in Yorùbá language. 

 

5.0 Conclusion and Recommendation 

The aim and objectives were achieved, its design 
and implementation were carried out on web and mobile 
platforms. During the course of this research, Yorùbá 
language which is tending towards extinction were 
reawakened, this platforms promote indigenous African 
languages to native and non-native speakers, tourists and 
NYSC corps from another ethnic groups  in Nigeria that 
may want to associate with Yorùbá people during their 
visit or their service year. 

It serves as one of the collective efforts to expand 
words,  phrases and expressions in Yorùbá language and 
make Yorùbá language normal and natural means of 
spoken and written communication for whoso ever desire, 
consequently the language will be more popular,  gain 
value and prestige and no one will denigrate it. 

New words and expressions that are suitable for 
situations, legislation, science, engineering, commerce, 
computing, mass communication and other sphere of life 
will be created in a large number via constructed corpus. 
In this research, several materials were consulted and it 
was realized that development of digital Yorùbá corpus 
one of the complex architecture similar to English – 
Yorùbá Translator and Digital Dictionary. Developing 
digital Yorùbá corpus proved to be a hard nut to crack if 

all details and expectations of machine translation were 
considered.  

One of the challenges is the non-availability of 
digital text with diacritics and data gathering requires an 
open attitude and concerted efforts from researchers in 
fields related to study of Yorùbá. It is recommended that 
efforts at building corporal for national languages in 
Nigeria be encourage as this will reduce time spent on 
research and development of languages computational 
tools. There is also an urgent need for the authorities 
vested with development of Information and 
Communication Technologies and Languages in the 
Nigeria to present request to UNICODE consortium so 
that the characters used in the orthographies will come as 
pre-composed characters. This will aid the use of such 
languages using the computer platform. 

Also research work like this need to be funded by 
government, institutions and corporate bodies because of 
their attendant benefit to the society at large, Ministry of 
Tourism and Ministry of Science and Technology would 
find its significance utmost for those who favourably 
disposed to the language. Multi domain of corpus created 
in this research work can be deployed and used by other 
researchers. 

 
5.3 Future Work 

More study are needed to improve the number of 
words and thereby achieving 100% intelligible and 
accurate Digital Yorùbá Corpus. This research work can 
further be extended to cater for other Nigerian local 
languages such as Igbo, Hausa, Ibibio and so on. 
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