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Abstract—

When given subject matter or content, natural
language processing (NLP) can accurately recognize
texts. A thorough education will make understanding
and interpreting any language a breeze. Siri and
Alexa are two prominent instances of natural
language processing (NLP), despite the fact that it is
a tough method. By using natural language detection,
we can identify the language used in any given
document. This study makes use of a Python-written
model that may be applied to analyze the
fundamental linguistics of any language. What makes
up knowledge and how it is expressed are the
"words" that comprise sentences. It is critical to be
able to recognize them and understand when to apply
them correctly. In this case, natural language
processing (NLP) comes in handy by making it
simpler to determine the language(s) used in a given
piece of information, be it written or spoken. Natural
Language Processing (NLP) enables computers to do
language detection on our behalf by understanding
and appropriately responding to human speech.
Various fields of study in natural language processing
have been experiencing tremendous advancements
recently, and this article summarizes these
breakthroughs, including analysis, establishment,
development tools and techniques, and the process of
processing the tongue.
The following terms are associated with the field of
machine learning: natural language processing,
language detection, virtual assistants, text analytics.

L. INTRODUCTION

Using a method called Natural Language Processing
(NLP), languages may be processed and converted
into forms that are easier for the user to understand
and work with. Pattern learning is the foundation of
natural language processing (NLP) [1]. There are two

main components to it: NLG and NLU, or natural
language understanding.
Natural Language Understanding (NLU) allows
humans to decipher written or spoken language by
identifying individual words or passages. Natural
Language Generation generates meaningful phrases
by utilizing a representation of facts or text.
Language Detection is built upon Natural Language
Processing. Using natural language processing, we
can identify languages.
Natural language processing (NLP) allows for the
detection of various language and word kinds.
Language and word meaning may be better
understood with the help of natural language
processing (NLP). Recognition of business texts is
made easy with NLP. Using natural language
processing (NLP), we can implement and detect a
large number of languages by determining which
databases each language belongs to and by analyzing
the text to ascertain its meaning and intent.
Natural language processing (NLP) can accomplish
the same thing, but with a far broader reach and the
help of many datasets and libraries. Since most NLP
applications are language specific, they often require
monolingual data. In order to build an app in the
target language, it may be necessary to do
preprocessing and remove any text written in a
language other than the target language [2]. The exact
language of each input, for example, needs to be
declared. Language processing encompasses a wide
range of activities, including lexical (structural),
syntactic, semantic, discourse synthesis, and
pragmatic analysis. Common uses in linguistic
communication include voice detectors, scanners,
computational linguistics, and text conversations. By
analyzing massive samples of human-written words
(conversation, keywords, and details) [3], we
implement Al algorithms to operate tongue words
these days. By analyzing these patterns, training
algorithms may understand the "context" of written
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text, spoken language, and other types of human
communication. When developing NLP frameworks
and performing common NLP activities, it is
common practice to employ DL and ML algorithms
[1]. Natural language processing and language
detection are finding ever more uses in today's
environment.
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II. LITERATURE REVIEW

Although the "Turing Test," syntactic structures, and
its rule-based system were created in 1950 and 1957,
respectively, the work on natural language processing
(NLP) actually began in the late 1940s. Due to a lack
of processing power, systems that depended on
intricate handwritten rule systems, and a limited
vocabulary, progress was slow until 1990. There has
been a recent uptick in interest in both research and
applications related to machine learning as a result of
its advancements and the continuous development of
computer power [15]. Some of the most exciting new
developments in natural language processing (NLP)
have occurred in the fields of voice recognition,
conversation systems, language processing, and deep
learning.

Although natural language processing (NLP)
continues to confront obstacles (such as those
associated with human-computer interactions) [3], it
has attracted substantial academic attention and
opened up several possibilities for applying its
methods to automation, robotics, and digital
transformation.

Research on natural language processing (NLP) and
machine translation was mostly conducted before
1990. Recent natural language processing studies
have made excellent use of statistical models, deep
learning, and machine learning. On occasion, there is
crossover between deep learning and Al research and
natural language processing research.
In modern times, these methods are frequently used
to perform natural language processing jobs as
efficiently as feasible [1].
Eventually, chatting with a computer will be as
natural as chatting with a human. Natural language
processing (NLP) keeps using unstructured data to
make it machine-readable.
The use of natural language processing (NLP) will
remain beneficial to many industries, such as smart
homes, robots, healthcare, and finance [2].
Early in the twenty-first century, machine translation
between human languages was one of the primary
applications of natural language processing
(NLP)[13]. Nonetheless, the customer service sector
adopted it without hesitation. One of the most famous
natural language processing (NLP) tools for customer
support is the virtual assistant, or "Chatbot." Many
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different industries make wuse of different
applications. The  following are included:
Conversational systems (A)
By utilizing a speech or text interface, a
conversational system allows humans to engage in a
natural language discussion with an automated
system [2]. They make it possible for companies to
automate difficult tasks and provide 24/7 customer
support. Chatbots and virtual assistants are the two
main types of conversational technologies. These two
devices allow a variety of services to be offered to
clients by e-commerce, social networking, banks, and
other self-service point-of-sale systems nowadays.
B. Analytics for Text
Extracting valuable information from text is the main
objective of text analytics, often called text mining
[23]. This applies to both lengthier texts like emails
and papers and shorter ones like SMS texts and
tweets. A popular use of text analytics is social media
analysis.

Section C: Reverse Engineering
The goal of machine translation is to translate content
from one natural language to another automatically
while keeping the intended meaning intact.
Among machine translation tools, Google Translate
has the largest user base. Additional machine
translation software finds use in the fields of
education and speech translation [14].
The fields of education, healthcare, manufacturing,
retail, finance, and customer service are among those
that make use of natural language processing.
Hospitals are making use of virtual assistants that
were created by integrating computer vision, machine
learning, and natural language processing. These
digital helpers will learn patients' histories
automatically through conversation [12][25]. Patient
registration and appointment scheduling are two
examples of typical duties handled by virtual
assistants.

Among the most astounding innovations in
manufacturing, self-driving automobiles stand out.
which are made possible by natural language
processing and are quickly gaining traction in the
market.

A number of banking-related applications, including
sentiment analysis, document search, and credit
scoring, have been developed using NLP-based
technologies. Banks and other financial organizations
can use NLP and ML to calculate an individual's
creditworthiness and then deliver that information in
the form of a credit score. Applications for sentiment
analysis automate named entity identification and
document categorization to choose the most relevant
information for investors' requests [23]. Document
search applications are used by banks and other
financial organizations to allow customers to
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undertake information searches and receive basic
transactional replies using chatbot interfaces [24].
Two very promising areas for natural language
processing applications are robotics and process
automation. Using natural language processing
(NLP), a robot on a production line may converse
with a human operator situated remotely to interpret
instructions for assembling and moving machinery
and goods [4].
Retail virtual assistants that are strategically
positioned in front of businesses may use
technologies like machine learning, computer vision,
and natural language processing to quickly identify
consumer needs and present them with relevant
information and discounts [10].
Due to the integration of computer vision and natural
language processing, a platform within the education
business may provide students the opportunity to
learn virtually. Students have previously made use of
digital assistants to access specialist material from
digital libraries in order to address difficulties [9].
D. Methods and Resources for Natural Language
Processing

Thanks to the global interest demonstrated in them by
open-source communities, today's development tools
are easily available [6]. These tools and frameworks
are adaptable to meet the needs of different industries
and come with libraries already installed.
The knowledge of natural language is expressed by
the natural language representation block using
structured, tree, or graph models [7]. Machine
learning algorithms may use Natural Language data
sets like MNIST and others to perform
supplementary natural language processing (NLP)
tasks.

The representation and transformation blocks rely on
this database to carry out their operations. For natural
language processing (NLP) tasks to yield useful
results, natural language transformation makes use of
several learning and extraction methods [5]. When
activities are facilitated by natural language
processing (NLP), natural language communication
occurs, which is the display of the intended and
desired behaviors [11]. The final product may be
Natural Language or computer-generated imagery,
such as a robotic arm in  motion.
Conversations between humans have led to the
development of natural language processing.
Streamlining human-to-machine translations of
natural language is an inevitable part of the process.
Natural language processing may incorporate the
following tasks:
First, there's word sense ambiguation, which involves
selecting the most appropriate meaning of a word
from among several possible ones via semantic
analysis.
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Second, there's speech recognition, which involves
transcribing audio files into text.
Thirdly, there's Named Entity Recognition, which
treats words like real things.
The fourth method is part-of-speech tagging, which
uses the best available context to identify the
sentence or item of information's part-of-speech.
Natural language generation (NLG) and natural
language understanding (NLU) are the two halves of
natural language processing (NLP). Included in it are
the following a. Lexical Ambiguity: This is a problem
that arises when the reader has to determine the exact
and applicable definition of a word inside a text.
b. Repetition of a word in a phrase introduces
referential ambiguity.
c. Syntactical ambiguity: reading a text and
experiencing conflicting interpretations.
Using natural language processing (NLG), structured
data may be transformed into human-readable text
[20]. It takes a text or data representation and turns it
into intelligible phrases.
There are...
Selecting appropriate words and phrases to use in a
piece of writing is an important part of sentence

planning.
b. Using text planning, we may get relevant data from
a database.

c. Text Realization: This works by translating the
sentence plan into the actual structure of the
sentences.

One component of NLP is sentiment analysis, a
statistical method for deducing the emotional purpose
and meaning of given information.
Non-Linear Processing (NLP) includes Language
Detection (LD). As mentioned before, it is based on
the principles of natural language processing [19].
This is where the grammar and vocabulary of a
certain text or body of information are evaluated and
identified. This is where the language of the material
is determined [11]. In computational methods, this is
seen as a subset of text classification problems that
may be addressed using a variety of statistical
techniques [21]. When it comes to applying extra
layers of language-specific procedures and sorting
and categorizing information, LD is a fantastic tool
[22]. It can aid in the detection and identification of
grammatical and spelling mistakes in a given
document. Consider the following scenario: we are
writing an English sentence and notice a spelling
mistake [18].
Then, by utilizing the system's Language Detection
concept, we can find the misspelled words and fix
them. Additionally, the system can evaluate the text
and identify English as the language used. Language
processing includes several libraries, including
NLTK, spaCy, genism, and many more [16].
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Using these libraries facilitates access to NLP
features and the development of NLP models. These
are useful because they contribute significantly to
Language Detection models.

III. METHODOLOGY

In order to put this into action, we use "Google
Colab" platforms. The data is loaded using a pre-
made "Language Detection Using NLP" file. Models
are trained using datasets sourced from Kaggle and
Github. The needs analysis limited the selection of
languages from the downloaded dataset. We'll walk
you through each implementation step by step.
Step one in completing the process is to import the
necessary libraries and packages. ie.
Step two involves transferring data files to Google
Drive from a local machine. You may upload your
dataset to Google Drive in the format of a zip file.
Dataset is presently mounted to Google Drive's
"Google Colab" environment. There is around 80 GB
of local storage available to us on the Google Colab
Environment's distributed server.
* Third Step: Apply the read csv() function to a csv
file to get data in a data frame format.
STEP IV: Defining the essential Variable We will
now specify the essential variable that is crucial to
building our machine learning model. We can see the
names of the variables and their values in the picture.

Text Lamguage
English

English

Fig. 1. Defining the Variable

All of the variables shown in Figure 1 have the
following definitions:
head

The head method in Python typically displays the top
five rows of the data frame. The number of rows is
the only argument it takes. By using this property, we
may specify the number of rows to show. A
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dataframe's first n rows can be obtained using the
head() function.
The first input is optional and specifies the number of
rows to retrieve.
. count of values
The object that contains counts of unique values may
be obtained by calling the value counts() method. So
that the most common element appears first, the
resultant item will be shown in a descending

sequence.
Step one: V-class All of the following make use of
the sklearn module's Label Encoder:

As it converts the degrees of category information
into numerical values, Sklearn provides a very useful
tool. The term "Label Encoding" describes the
process of transforming the labels into a numerical
format that computers can  understand.
Machine learning algorithms will then be able to
make more informed decisions about how to use the
labels. In supervised learning, it is a crucial pre-
processing step for  structured  datasets.
When n is the number of unique labels, LabelEncoder
may encode labels with values between zero to
n_classes-1. When a label appears more than once,
the previously set value is carried over.
When working with multi-class labels, the
fit_transform() technique is utilized to fit the label
encoder and transform them into binary labels. An
alternative name for this conversion's outcome is the
1-of-K coding scheme. In Figure 2, you can see Fit
Transform and LableEncoder in action.

fron sklearn, preprocessing inport LabelEncoder
le = LabelEncader()
y = le.fit transfora(y)

The data list array is initialized and the re.sub()
method from the Regular Expressions (re) package is
utilized in Python.
It takes a pattern as input and returns a string with the
provided string substituted for every instance that
matches the pattern. When used on a substring, the
re.sub() method will change the values in the string
and return the updated version. With this method, we
may utilize a list to change many entries at once.

740


http://www.ijasem.org/

¢y,

INTERNATIONAL JOURNAL OF APPLIED
CIENCE ENGINEERING AND MANAGEMENT

data_list = []

for text in X:
text = re.sub(r'[1@#5(), \n ¥ -70-9])", ' ', text)
text = re.sub(r'[[]]', " ', text)
text = text, lower()

data_list append(text)

from 5(]E'afﬂ-f?ﬂ[UfE_E‘lTI'JEILU".IEIt umport CoumtVectorizer
v = CountVectorizer()
= cv.fit_transform(data_list).toarray()

X, shape

(10337, 39404)

Fig. 3. Creating an array data_list

The list is divided into two parts, the training set and
the testing set, in this code snippet. When it comes to
developing models for machine learning, it is one of
the most important ideas [17]. The train_test split
function in the sklearn module takes three
parameters: X, Y, and test_size. In Figure 4, we can
see the dataset partitioned into a training dataset and
a testing dataset.

1. X tram
2. Y tram
3. X ftest
4 Y test

e S, sl ottt

A, 0,10, M, | BSC Lln 6L §0 gl , o600

At this stage, we construct our neural network model
using the MultinomialNb module's model.fit()
function.

This is yet another Naive Bayes classifier that is
helpful. Drawing the features is presumed to be done
from a basic Multinomial distribution in this. Scikit-
Learn offers sklearn.naive bayes.MultinomialNB,
which may be used to implement the Multinomial
Naive Bayes method for  classification.
Currently, we are making use of MultinomalNB's fit
technique, which takes x and y as inputs. Here, x
represents the training data or vectors, while y stands
for the desired values. Figure 5 depicts the process of
constructing a neural network model.
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from sklearn.naive _bayes inport NultinoniaINB

nodel = MultinonialNg()
model. fit{x_train, y_train)

Hul tinomialig()

Fig. 5. Building Neural Network Model

This step is used to find the model accuracy. Find the
Model Accuracy is shown in Fig. 6.
0 slearnmatrics inport accuraty score, coofusion matriy, classification regort

score(y test, y pred)

Fig. 6. Find the Model Accuracy

We will check the accuracy of our model. Accuracy
of the model is shown in Fig. 7.

print(“Accuracy 15 :",aC
Accuracy 15 @ 0.9821083172147002
printicr)
precision recall fl-score  support
0 1.00 0.%8 0%
1 0.99 0.9% 0.97
2 1.00 0.9 0.9 0
3 0.92 1.00 0.9% 28
4 0.9% 0.99 0.9 m
5 1.00 0.9 0.9 52
b 1.00 0.57 0% B0
7 1.00 0.92 0.9 1
B 0.9% 0.% 0.58 140
9 1.00 0.9 0.5 5
0 0.99 1.00 1.00 12
" 0.99 0.9 0.9
12 1.00 0.97 0.58
13 0.99 0.9 0.9 &
4 0.98 0.%8 0,58 122
15 1.00 0.98 0. % 01
6 0 0.9 o &5
accuracy 0.58
macro avg 0.99 0.5 0.58
weighted avg 0,58 0.5 0,38
plt. Figure ;s-_-c-."a 103)
sns heatmap(cm, anmot = True)
plt. show( )
Fig. 7. Accuracy of the model

All things considered, this experiment yielded a
precision of 0.98. Given that the model has a 98%
accuracy rate, it is suitable for this sort of
investigation.
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V. CONCLUSION

Modern society's insatiable need for ever-increasing
technological capabilities is driving the constant
innovation we see all around us. Here, NLP and LD
open up larger and broader horizons that can facilitate
human work by assisting with text recognition in a
more straightforward, improved, and systematic way;
this, in turn, can facilitate technical tasks through the
application of statistical methods. Since Language
Detection is crucial in modern society and provides
fair justification for the use of words and linguistics
in the body of various documents, we have
endeavored to create a model using Natural Language
Processing to address Language Detection issues and
identify text efficiently and accurately using suitable
methods.
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