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In the artificial intelligence divided into sub fields, Natural language
processing (NLP) is also field of Al and performs lot of NLP task on
scripts. Tokenization is also important task of NLP to break the text.
Tokenization process used to text identifies their text and text count.
In this research study focus on tokenization to perform task on
Sindhi sentences by using tool and get information retrieval from
tool. Corpus used Awami newspaper of Sindhi on the basis of
sentence form. Information retrieval based on tool’s response and
also helps users to in Simplification, satisfaction, filtration of text
and so on. Tokenization task considered as pre-processing task of
NLP and produce tokens with token count which is the basis on
given input text to information retrieval Tokenization tool. One
hundred forty words of Sindhi text and eight sentences were used to
get results. In future, perform NLP tasks on Sindhi text by using
supervised, Semi-supervised and unsupervised machine learning.

Keywords: Artificial Intelligence, Natural Language Processing,
Sindhi, Tokenization, Information Retrieval tool.
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Introduction:

Sindhi is one of the oldest languages and are spoken in all over the world, but especially in

the Sindh-Pakistan [1-3]. Sindhi language is read write and speak in the Sindh province. Today’s
technology is increasing rapidly throughout the world almost in every field of life. Information
technology is one of them which is growing rapidly prove easiness to the users. Artificial
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Intelligence plays vital role in Information Technology/Computer Science for various sub-
fields such as the Natural Language Processing is one of them [4].

a) Natural Language Processing:

Natural Language Processing (NLP) is the most important part of area in artificial
intelligence that supports machines to comprehend and manipulate human speaking/ writing
language. NLP used in lots of fields to fill the research gap in between machine and human
communication such as: Email, Messages, Letter, Fax and Question/ Answering [5]. The area of
NLP two important parts are included such as: one is Speak form (for speaking is an important
and basic way communications to humans and understands each other) second is Written form
(for written is also important way to communications and officially used) [6].

b) Sindhi Language:

Sindhi Language (SL) is an oldest Language of the world. History of Sindhi language is five
thousand years ago. This language having fifty-two letters in alphabet with different placement
of dots just like: Above, Below in between. Sindhi Language is grammatically complex and rich
is morphologically [7-8]. Sindhi and English Languages are different from grammatically
structure and sense of recognition [9]. This language is used in almost world widely as written,
read and spoken by people [10].

c) Information Retrieval:

Information Retrieval (IR) is continuously interest in research and lot of chances in the area
of data mining. An IR focuses with illustration, storing, access and retrieve information
regarding to users input [11-12]. Following are some recent research ideas [13] in the field of IR
such as: Information Searching (1S), Ranking/Indexing (R/I) of user’s inputs result, elaborating
representation (ER) and storage of information (SI), Classification of documents (Pre-defined
groups), Clustering of documents (Automatically creates clusters). Information Retrieval (IR)
main focus on to identify of tokens.

d) Information Retrieval Tool:

Information Retrieval Tool (IRT) is used as SindhiNLP which is developed by Mazhar Ali
Dootio to solve the problems of Computational Sindhi Language (SL) and perform NLP task on
this tool and retrieve easily information on this tool [14-18]. The tasks perform on this tool just
as: Sindhi Online text Parser (SOTP), Sindhi WordNet (SWN), Sindhi Lemma (SL), Sindhi
Stemmer (SS) and Sentiment Analysis (SA) by using input Sindhi Text.

Methodology:

This research study is depending on four major steps such as: (a) input Text, (b) Processing
on tool (IRT), (c) Tokenization of input text (d) Retrieve information from tool. Fewer of minor
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steps just as: break sentences into word form, Tokens in word form, Tokens were in numerical
numbers etc.

Fig.1 shows the methodology of research to perform per processing task on Sindhi text by
using tool (IRT). Above steps help to perform tokenization and get appropriate result from tool.
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Fig. 1. Methodology of Research

a) Corpus:

In this research study corpus used as Sindhi text in the form of sentences. Eight Sentences
with one hundred forty words were used. This corpus based on Sindhi Language that is mostly
used in Sindh Province of Pakistan. This language contains fifty-two 52- alphabetic letters with
dots and writing style used as right-handed language. Those corpuses contain Sindhi text contain
one twenty-six words with fourteen-14 numerical words in corpus. That corpus takes from online
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Awami Sindhi newspaper from 6th January 2021 to perform NLP pre-processing task on IRT
tool. Table 1 shows the research corpus and also used in this research.

Table I: Corpus of Research

Sindhi Sentences S. No.
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b) Tokenization:

This research study is based on tokenization [19-20]. Tokenization is the pre-processing step
of NLP field. The word tokenization is the method of break down text into words form with
count numbers. This is the basic step of NLP to perform and identify the text with word count as
shown in Fig. 2 (a)&(b).
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(b) Output Text Processing
Fig. 2: Text Processing Before & After
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Results and Discussion:

This research study performs pre-processing task of tokenization on Sindhi text by using
Information Retrieval System. Total eight sentences were used on Information Retrieval System
and performed the task of tokenization of each sentence. Sentence-1 having fifteen words and all
words were tokenized by processing on Information Retrieval tool and obtained the fifteen
tokens. Sentence-2 having eighteen words with one numeric number and all words were
tokenized by processing on Information Retrieval tool and obtained the results of eighteen
tokens. Sentence-3 having sixteen words with two numeric number and all words were tokenized
by processing on Information Retrieval tool and obtained the results of sixteen tokens. Sentence-
4 having twenty-three words with four numeric number and all words were tokenized by
processing on Information Retrieval tool and obtained the results of twenty-three tokens.
Sentence-5 having fifteen words with two numeric number and all words were tokenized by
processing on Information Retrieval tool and obtained the results of fifteen tokens. Sentence-6
having twelve words with one numeric number and all words were tokenized by processing on
Information Retrieval tool and obtained the results of twelve tokens. Sentence-7 having twenty-
six words with three numeric number and all words were tokenized by processing on Information
Retrieval tool and obtained the results of twenty-three tokens and seven words did not break into
token and nor show words as an output. Sentence-8 having sixteen words with two numeric
number and all words were tokenized by processing on Information Retrieval tool and obtained
the results of sixteen tokens. This experimental study of tokenization was performed on all eight
sentences correctly but sentence-7 did not showed seven tokens of sentence when give input to
information retrieval tool result.

Conclusion & Future work:

In this research study based on Sindhi text in the sentence form to perform pre-processing
task of Natural Language Processing (NLP) on Information Retrieval tool (SindhiNLP). The
result shown in the paper are based on the experimental over more than hundred input words in
the sentences form. When given input one to twenty words perform tokenization properly and
increase number of words from more than twenty-five results shows missing tokens from text on
Information Retrieval tool. This research study is helpful for the researcher to perform more
natural language processing task on Sindhi text by using different technique. Future work, still
need to improve tool by using supervised algorithms.

Abbreviations:

Al Artificial-Intelligence

NLP Natural-Language-Processing
IRT Information-Retrieval-tool
SL Sindhi Language
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SOTP Sindhi Online text Parser

SWN Sindhi WordNet

SL Sindhi Lemma

SS Sindhi Stemmer

SA Sentiment Analysis

IR Information Retrieval

IS Information Searching

R/I Ranking/Indexing

ER Elaborating Representation
Sl Storage of Information
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