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KEYWORD ABSTRACT

Natural  Language Natural language processing (NLP) is a method for correctly
Processing, Language identifying text based on the provided content or topic matter. An
Detection, — Virtual extensive study will make it simple to interpret any language and
Assistants, Text

comprehend what is being said. Despite the fact that NLP is a
challenging technique, notable examples include Siri and Alexa.
Natural language detection allows us to determine the language
being used in a given document. A Python-written model that has
been utilised in this work can be used to analyse the basic
linguistics of any language. The "words" that make up sentences
are the essential building blocks of knowledge and its expression.
Correctly identifying them and comprehending the situation in
which they are used are essential. NLP steps in to help us in this
circumstance by making it easier for us to identify the linguistics
used in a particular piece of information, whether it be written or
vocal. NLP gives computers the ability to understand human
language and respond correctly, performing language detection
for us. The current paper provides a summary of developments in
tongue process, including analysis, establishment, various areas
of rapid advancement in natural language processing research,
development tools, and techniques.

Analytics,  Machine
Learning , artificial
intelligence

1. Introduction

Natural Language Processing (NLP) is a technique for processing languages and transforming
them into forms that the user can readily process or interpret. NLP is a method of computer
programming that is based on pattern learning [1]. It consists of two parts i.e., Natural Language
Understanding (NLU) and Natural Language Generation (NLG). We can use NLU to determine
the meaning of a specific word or passage of text, whether it is written or spoken. Using a
representation of text or data, NLG creates meaningful sentences. NLP is the foundation of how
Language Detection operates. Language is processed and identified using NLP. With the aid of
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NLP, different word and language types can be detected. NLP aids in analyzing presented text
and identifies language and word meaning. NLP makes it simple to recognise business writings.
By identifying the datasets to which each language belongs and evaluating the text to determine
its meaning and intent, NLP assists us in implementing numerous languages and detecting them.
The same can be implemented using NLP with the use of numerous datasets and libraries for
assistance and a wider scope. The majority of NLP applications require data that is monolingual
because they are language specific. It can be essential to perform preprocessing and filter out
text that is written in languages other than the target language in order to develop an application
in the target language [2]. For instance, we must declare each input's precise language. Lexical
(structural) analysis, syntactic analysis, semantic analysis, discourse synthesis, and pragmatic
analysis are all included in the processing processes of natural language. Voice detector, Scanner,
computational linguistics, and text chats are common applications in linguistic communication.
These days, we employ artificial intelligence (AI) techniques to operate tongue words by
analysing enormous samples of human-written words (conversation, keywords, and details) [3].
Training algorithms can comprehend the "context" of writing, human speech, and other forms of
human communication by looking at these patterns. Algorithms for deep learning and machine
learning are frequently used to build NLP frameworks and efficiently complete typical NLP tasks
[1]. The application of language detection and natural language processing is expanding
significantly in the current world as it develops.

2. Literature Review

The work on NLP truly started in the late 1940s, even though the "Turing Test," syntactic
structures, and its system that was based on rules were developed in 1950 and 1957, respectively.
Up until 1990, growth was sluggish because to inadequate computer power, the use of systems
that relied on complex handwritten rule systems, and a narrow vocabulary. Due to the
advancement of machine learning and the ongoing expansion of computer power, interest in
research and applications has recently surged [15]. The recent major NLP breakthrough areas
include speech recognition, dialogue systems, language processing, and the application of deep
learning techniques.

NLP has generated a great deal of research interest and opened up many opportunities for using
its techniques in automation, robotics, and digital transformation despite the challenges it still
faces (such as those related to human computer interfaces) [3]. Prior to 1990, the majority of the
research on NLP concepts and machine translation was done. Deep learning, machine learning,
and statistical models have been used to great effect in the most recent NLP research. Research
in deep learning and artificial intelligence occasionally overlaps with research in natural
language processing. Today, these techniques are commonly employed to do NLP tasks in the
most efficient way possible [1].

One day, conversing with a machine will be as simple as conversing with a person. NLP
continues to use unstructured data to give it meaning for a machine. Industries including robotics,
healthcare, finance, linked autos, and smart homes will continue to benefit from NLP [2]. One
of the first uses of NLP in the early years of the twenty-first century was machine translation
from one human language to another[13]. However, it immediately became well-liked in the
customer service industry. The most well-known NLP customer service tool is a virtual assistant,
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also known as a "Chatbot." Different applications are used in various sectors. These are listed
below:

A. Systems for conversation

A conversational system enables us to hold a naturallanguage conversation with an automated
system using a speech or text interface [2]. They help businesses automate challenging activities
and offer round-the-clock service to their customers. The two most common varieties of
conversational devices are chatbots and virtual assistants. Today, e-commerce, social media,
banking, and other self-service point-of-sale systems use these two devices to provide a range of
services to its customers.

B. Text Analytics

The goal of text analytics, sometimes referred to as text mining, is to extract useful information
from text, whether it be in longer texts like emails and documents or in shorter ones like SMS
texts and tweets [23]. Social media analysis is one of the most common use cases for text
analytics.

C. Machine Translation

The objective of machine translation is to automatically translate material from one natural
language to other also ensuring maintenance of the intended meaning.

Google Translate is the most widely used machine translation tool. In speech translation and
education, other machine translation software is also employed [14]. NLP is also used in
manufacturing, healthcare, customer service, automotive, retail, finance, and education. Virtual
assistants that were developed by combining machine learning, computer vision, and natural
language processing are being used by hospitals. These virtual assistants will automatically
develop and obtain patient histories by interacting with patients [12][25]. Virtual assistants
manage common tasks including patient registration and appointment scheduling. Self-driving
cars are one of the most remarkable developments in the manufacturing sector. which are enabled
by NLP and are becoming in popularity in the industry.

In banking sector NLP-based solutions are used to create applications such as sentiment analysis,
document search, and credit scoring. Credit scoring programmes let banks and financial
institutions determine a person's creditworthiness and provide a credit score by using NLP and
machine learning. Applications for sentiment analysis automate the procedures of document
categorization and named entity recognition to select the information that is most relevant to
investors' demands [23]. Banks and other financial organisations utilise chatbot interfaces to let
their consumers conduct information searches and get simple transactional answers in document
search apps [24].

Robotics and process automation are two incredibly potential NLP application topics. In order
to process instructions for assembling and moving products and machines, a robot on a
manufacturing line can use natural language processing (NLP) to communicate with a human
operator who is stationed remotely [4].

Using Natural Language, Computer Vision, and Machine Learning technologies, a retail virtual
assistant that is placed in front of a retail business can detect and know what the customer
requires and provides them with quick information and promotional offers [10]. Because
computer vision and natural language processing are integrated, a platform in the education
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industry can provide students a virtual classroom. Digital assistants have already been used to
help students solve problems using specialised information from online libraries [9].

D. Frameworks and Tools for NLP Development

Today's development tools are readily accessible due to the worldwide interest that open-source
communities have shown in them [6]. These frameworks and tools contain built-in libraries and
can be customised to fit specific industry standards. The natural language representation block
uses structured, tree or graph models to express the knowledge of natural language [7]. A Natural
Language database is a set of Natural Language data that machine learning algorithms use to do
extra NLP tasks, similar to MNIST or other databases. This database is used by representation
and transformation blocks to perform their tasks. Natural language transformation will employ
a range of learning and extraction techniques to gain meaningful and pertinent activities from
the NLP jobs [5]. Natural language communication is the presentation of the behaviours that are
intended and desired to occur as a result of tasks aided by NLP [11]. The end result might either
be computer activity, like a robot arm moving, or it could be Natural Language [27].

Natural language processing has developed as a result of human conversation. The procedure
will undoubtedly involve the conversion of human natural language into a machine-
understandable format. The following tasks could be included in NLP:

1) Word Sense Ambiguation- In this, a meaning of a word with multiple meanings is
selected with the help of semantic analysis through which the word that is most suitable in a
particular context is selected.

2) Speech Recognition- This is a process in which voice data is converted into text data.
3) Named Entity Recognition- It identifies words as relevant and useful entities.

4) Part of speech tagging- It determines the part of speech of a particular piece of text in a
sentence or piece of information according to the most suitable context.

There are two components of NLP i.e. Natural Language Understanding (NLU) and Natural
Language Generation (NLG)

Referential Ambiguity: It comes into picture English language and it has a particular spelling
error [18]. Then, using the principle of Language Detection in the system, we can identify and
correct the errors in the spelling of the word that is written incorrectly and also, the system can
help us analyze the text and recognize the language in which the text is written as ‘English’. NLP
has many libraries such as NLTK, spaCy, genism, etc [16]. These libraries help in accessing the
features of NLP and in the creation of NLP models through their use. These help widely and
vastly in Language Detection models and therefore, serve their purpose.

3. METHODOLOGY

For implementation, "Google Colab" Platforms are utilised. The data is loaded using a
"Language Detection Using NLP" file that has been prepared. To train a model, a dataset from

24


http://www.tejasjournals.com/

TEJAS Journal of Technologies and Humanitarian Science

Mukesh Prajapati et. al. ISSN-2583-5599
Vol.04, 1.02 (2025)

https://www.tejasjournals.com/

https://doi.org/10.63920/tjths.42004

Kaggle and Github is used. Only a few of the many languages in the downloaded dataset were
picked based on the requirements. We'll go over every implementation in depth, step by step.

. STEP -1
First step is importing all the libraries and packages which are needed to accomplish the task.
. STEP-II

Mounting a dataset from the local computer to Google this problem look at this as a special case
of text categorization that is solved with the help of various statistical methods [21]. LD is a great
way to easily and efficiently sort as well as categorize information and apply additional layers
of workflows that are language specific [22]. It can help us in identifying and detecting errors in
a particular document, be it grammatically or with the spelling. For example, if we write a
sentence in Drive platform as a zip file. The dataset is currently mounted to the "Google Colab"
environment on Google Drive. We have access to about 80 GB of local storage on the distributed
server of the Google Colab Environment[ 20].

. STEP- III

To obtain data from a csv file, use the function read csv (), which will extract data in the form
of a data frame.

. STEP -IV

Now, we will define the necessary variable which plays a very important role to build our
machine learning model. The picture tells us the variable names and their respective values.

data.head

Text Language

0 ot L sense, is t 3 o

1 Nature efer 10 the phenomena of th ¥ E

2 he study of nature is a large e onl h
3 A sgh humans are part of nature an » E

Fig. 1. Defining the Variable
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Definition of the variables in the Fig.1 are as follows: head

The first five rows of the data frame are displayed in head function in python by default. It
includes a single parameter: the number of rows. We can use this parameter to display the number
of rows of our choice.

.head(n) is used to get the first n rows of the dataframe. It includes one optional argument n
(number of rows you want to get from the start).

. value count

The function, value counts(), returns the object that comprises of counts of values that are
unique. The object obtained as a result, will appear in an order that is descending so that the
element occurring most often is the first element.

. STEP - V

Class Label Encoder from the sklearn module is used, and all the use of this module is given
below:

Sklearn gives an immensely effective tool as it encodes into values that are numeric, the
categorical features levels. Label Encoding means to convert the labels into a form that is
numeric in order to get them converted into a form that can be read by the machine. Then,
Machine Learning algorithms can decide better how the labels should be operated. It is an
important step for pre-processing of the structured dataset in supervised learning.

LabelEncoder does encode labels with any value between 0 and n_classes-1, where n refers to
the labels whose numbers are distinct. If there is a repeatition in a label, then the same value is
assigned to as assigned earlier.

fit_transform () method is used which will fit label encoder and convert or transform multi-class
labels into binary labels. The output for this conversion is sometimes called the 1-of-K coding
scheme. Including LableEncoder and Fit Trasform is shown in Fig. 2.

fron skiearn.preprocessing 1mport LabelEncoder
l¢ = LabelEncoder ()
y = le.fit_transforn(y)

Fig. 2. Including LableEncoder and Fit Trasform
STEP - VI

One array is created which named as data list and re.sub() function is used that belongs to the
Regular Expressions (re) module in Python.

It will return a string in which all the occurrences that are matching with the specified pattern
will be replaced by the replace string. The re.sub() function holds for a substring and will return
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a string with values that are replaced. Using this function, we can replace multiple elements by
making use of a list.

Jower function is used to convert all alphabet in lower case.
Then the text is added in data_list array using append function.

We will use the sklearn.feature extraction module class from the sklearn module and all the use
of this module is given below: -

The sklearn.feature extraction module is used in order to extract features in such a format that
is supported and guarded by algorithms of Machine Learning typically from the datasets that
consist of formats like image and text.

CountVectorizer uses the method which acts as a good tool provided by the scikit-learn library
present in Python. It can be used to convert a given text into a vector based on the frequency
(count) or occurence of every word which is occuring throughout the text [8]. This can be
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extremely helpful when multiple texts are present, and we wish to convert all the words in every
text as vectors in order to use it in upcoming analysis of the text.

Through CountVectorizer a matrix is created in which a matrix column is a representation of
every word that is unique and every row of the matrix represents every sample of text in
thatdocument.

The value for every single cell is defined by the count of the words in the particlar given sample
of text.

We will use the method fit transform () which basically is a combination of transform method
and fit method and is equivalent to transform(). fit(). In this method, transform and fit is
performed on the data that is input at the same time and hence, data points are converted.

And then we set the dimension of the array X using

.shape method. Creating an array data_list is shown in Fig. 3.

PAAN IBRAALT 790 MLt 8 ]'0
t(‘uc ] lel\ \ aa |'\‘)|_}Dtﬂ

Fig. 3. Building Neural Network Model

. STEP-IX
This step is used to find the model accuracy. Find the Model Accuracy is shown in Fig. 6.

. STEP - VII

In this code snippet, the list is split into the training set and testing set. It is one of the major
concepts in the machine learning model building [17].
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print(*Accuracy is :*,ac)
Accuracy is : 0.9821083172147002
print(cr)
precision  recall fl-score support
0 1.00 0.98 0.9 9
1 0.99 0.9% 0.97 89
2 1.00 0.98 0.9 109
3 0.92 1.00 0.9 286
4 0.9 0.9 0.99 202
5 1.00 0.9 0.9 2
6 1.00 0.9 0.9 80
7 1.00 0.92 0.9 13
8 0.9 0.9% 0.98 140
9 1.00 0.9 0.98 65
10 0.99 1.00 1.00 11
1" 0.99 0.9 0.9 150
12 1.00 0.97 0.98 147
13 0.9 0.98 0.9 167
14 0.98 0.98 0.98 12
15 1.00 0.9 0.9 101
16 1.00 0.98 0.99 85
accuracy 0.98 2068
macro avg 0.9 0.98 0.98 2068
weighted avg 0.98 0.98 0.98 2068
plt.figure(figsize=(15,10))
sns.heatmap(ca, annot = True)
plt.show()

Fig. 4. Accuracy of the model

Thee X, Y and test_size is used as the parameter for the train_test split method which is the
part of the sklearn module. Dividing dataset into

STEP-X
from sklearn.metrics import accuracy score, confusion matrix, ¢lassification_regort
& = accuracy_score(y_test, y_pred)

(n = confusion_satrix(y_test, y_pred)
er = classification_report(y_test, y_pred)

Fig. 5. Find the Model Accuracy
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training and testing dataset is shown in Fig. 7.

training and testing dataset is divided into the four variable as given below:-

1. X train

2 Y train

3. X test

4 Y test

. STEP - VIII

In this step neural network model is built with the model.fit() from the MultinomialNb module.

It is another useful Naive Bayes classifier. In this, it is assumed that from a simple Multinomial
distribution, drawing of the features is done. To implement the Multinomial Naive Bayes
algorithm for classification, Scikit-learn provides

sklearn.naive bayes.MultinomialNB.

Now we have use fit method of MultinomalNB, it expects as input the x and y. Now, x should
be the training vectors (training data) and y should be the target values. Building Neural Network
Model is shown in Fig. 5.

We will check the accuracy of our model. Accuracy of the model is shown in Fig. 4.

RESULTS

The overall precision obtained in this experiment is 0.98. Keeping in mind the accuracy of 98 %
the model can be considered as a good model which fits for this type of analysis.

4. Conclusion

The rise of technology in the modern world has also given rise to increased requirements
which justify the development taking place around us every day. Natural Language
Processing and Language Detection, here, give rise to wider as well as broader scopes which
can make tasks easier for human beings and can help them recognize texts in a much easier,
better and systematic manner, hence, making technical work easier for them with the use of
statistical methods. Therefore, an attempt has been put forward by us for creating such a
Language Detection model with the help of Natural Language Processing that can solve
Language Detection problems and can help us in identifying text easily and aptly with the
help of appropriate and efficient methods as it is very important and useful in today’s world
and justifies fairly the usage of words and linguistics in the body of the content provided in
various documents.
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