International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Peer Reviewed, Referred & Indexed Journal

ISSN: 3068-272X www.ijdim.com Original Research Paper

REAL TIME CHAT BOT APPLICATION USING NLP

Ayush Kumar Aman Raj Mr. Vikas Kumar
Computer Science and Computer Science and Assistant Professor,
Engineering Engineering Galgotias University,

Galgotias University Galgotias University Gautam Buddh

Gautam Buddh Nagar, Gautam Buddh Nagar, Nagar,201310
201310 201310
ABSTRACT

Chat bot applications in real time have gained relevance in the current digital communication system.
These chat bots are based on Natural Language Processing (NLP) algorithms to interpret user requests
and reply to them in a human way. This research primarily aims at developing and describing a real-
time chat bot application that is able to communicate effectively with its users through the use of NLP.
The chat bot gets the input or the user input, interprets language patterns, and creates correct
responses in real-time. These applications are common in customer support, education, healthcare,
and e-commerce in order to save the human effort and enhance the response time. In this paper, the
fundamental ideas, the mechanism of the work, and significance of the NLP-based real-time chat bot
systems are discussed.

keywords: Real-time chat bot, Natural Language Processing, Artificial Intelligence, Human-—
Computer Interaction, Text Processing

Introduction:

Human-computer interaction is a concept that
has changed considerably in the last few
decades. The concept of machine
communication with humans in the natural
language was first introduced in the 1950s,
when a computer scientist Alan Turing came
up with the Turing Test (1950) to determine if
a machine was intelligent like humans and
capable of responses. Such a notion became
the premise of subsequent studies in the
Artificial Intelligence and Natural Language
Processing (NLP) fields.

ELIZA is the first popular chat bot, which was
created by Joseph Weizenbaum in 1966.
ELIZA applied the basic patterns matching
algorithms, which simulated dialogue to a
more therapeutic use. ELIZA did not actually
comprehend any language yet it showed how
conversational systems could work. Chat bots
used in the 1970s and 1980s were largely rule-
based and used automated scripts alongside a
few linguistic rules.

As the 1990s saw the performance of the
computing power and the development of the
internet, NLP began to gain momentum in

studies. This is the time when statistical things
and models based on corpora were introduced
and such systems could manage language in a
better way. The chat bots created during this
period performed better, but were still not
accurate during real-time interaction and
understanding of context.

The combination of NLP and machine learning
methods became a major change that happened
in the 2000s. Chat bots started learning
through data in addition to basing on some
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rules. The development of big data and the
enhancement of algorithms made the text
processing faster and more precise. During the
2010s, new deep learning networks including
Recurrent Neural Networks (RNNSs) and Long
Short-term Memory (LSTM) have once again
improved chat bot capability to provide
understanding of the conversation and respond
in a more natural manner.

Since 2017, particularly, transformer-based
models and real-time processing frameworks
have transformed the chat bot application. The
new NLP-based chat bots are able to receive a
great number of queries made by users at the
same time and answer them immediately.
Nowadays these chat bots which are operated
in real-time are popularly used in the sphere of
customer service, educational services,
medical support systems, banking applications,
and e-commerce.

The combination of past research, current Al,
and the necessity of real-life communication
is, therefore, a real-time chat bot application
based on NLP. NLP technologies have
constantly enhanced chat bots and transformed
them into a much smarter, more efficient, and
human-like agent, a significant part of the
modern digital ecosystem.

Review of literature:

Research looks on language understanding,
machine learning and conversational systems
have informed the development of real-time
chat bot applications based on Natural
Language Processing (NLP).

In their article, Jurafsky and Martin (2019)
give an extensive summary of methods of
speech and language processing, such as
syntactic parsing, semantic analysis and
machine learning methods of natural language
processing. Their work is the starting point to
theory on how to design NLP based chat bots
which could read and reply to human language
correctly.

ELIZA was one of the earliest chat bots
introduced by Weizenbaum (1966), and it
showed how it was possible to simulate human
conversation through pattern matching and
simple rule pattern matching methods. ELIZA
pinpointed the potential and the constraints of
early chat bots by pointing to the necessity of
further and deeper comprehension of situations
of language use and meaning.

Goldberg, (2017) concentrated on neural
network techniques in NLP, he explains how
the deep learning models such as recurrent and
convolutional neural networks can be applied
in text classification, sentiment analysis, and
sequence-to-sequence problems. This study
has played a pivotal role in helping any
contemporary chat bots to identify intents and
come up with context-sensitive response.

The problem of few-shot learning with large-
scale models was introduced by Brown et al.
(2020), which have shown that models trained
on large amounts of text can reason and
answer queries placed by the user with only a
few examples provided. This study has played
a significant role in the present-day
conversational Al and transformer chat bots.
Bird, Klein, and Loper (2009) described
feasible techniques of implementing NLP
systems with the help of Python. They focus
on text preprocessing, tokenization and
extraction of linguistic features, as these are
the key to the development of an effective chat
lexicon chat bots in real-time.

Sahu and Gupta (2021) undertook to review
the development of chat bots as real-time chat
bots on the field of NLP, stating that intent
recognition, response generation and real time
interaction  frameworks are  important
components to combine. They analyze the
results of their research and reveal that chat
bots designed effectively enhance the user
experience and performance in several areas
including customer service and training.

The study by Radziwill and Benton (2017)
reviewed the strategies to consider quality
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evaluation of chat bots, user satisfaction,
conversational ~ accuracy and  system
responsiveness. Their results show that
effective chat bots are those that should not
only give correct answers but also be able to
interact with the users in a natural and
meaningful way.

The Transformer architecture presented by
Vaswani et al. (2017) applies self-attention to
learn the context of sequential data in an
efficient way. The invention has transformed
the development of NLP and chat bots making
them capable of understanding complex
language patterns in a faster and more accurate
fashion which is a prerequisite with
applications used in real time.

In general, the literature indicates a distinct
development of chat bots research, from rule-
based systems such as ELIZA, to supporting
deep learning and transformer-based models,
providing context-sensitive, intelligent, and
real-time conversational agents. The research
work presented above is the theoretical and
practical basis of the chat bot system
development presented within the current
paper that places a critical emphasis on the
role of NLP, machine learning, and user-
centered evaluation.

Objectives of the study:

1. To study the concept and working of a
real-time chat bot application using
Natural Language Processing (NLP).

2. To analyze the role of NLP techniques
in understanding user input and
generating accurate responses.

3. To examine the importance and
applications of NLP-based real-time
chat bots in modern digital
communication systems.

Research Methodology:

The research design of the study is aimed at
the designing, development and testing of a
chat bot application based on Natural
Language Processing (NLP) which is a real

time application. The strategy can be separated
into the following steps:

1. Research Design

This paper adheres to an experimental research
and descriptive research design. The first part
is the descriptive one where the latest
tendencies and possibilities of chat bots are
examined, whereas the second part is the
experimental one that implies the creation of a
prototype of the real-time chat bot and its
testing in various conditions.

2. Data Collection

e Text Data to Train: Open-source
information like FAQs, record logs
and customer requests were gathered.

e User Interaction Data: Data on
simulated and real user queries was
captured during testing in order to test
the performance of the chat bot.

e Survey Data: Another data query on
user satisfaction was obtained through
questionnaires  to  acquire  the
effectiveness of the chat bot in real-
life interaction.

3. Development Tools and Techniques

e Programming Language: Chat bot
implementation and analysis were
done using Python and MATLAB.

e NLP Libraries: Text processing was
done as well as intent recognition and
response generation with the use of
Libraries like NLTK, spaCy, Text
Blob, and Transformers (BERT/GPT
models).

e Machine Learning Models: Machine
learning models, such as Naive Bayes,
Support Vector Machines (SVM) and
deep learning models were applied in
user intent classification.

e Real-Time Framework: The chatbot
was implemented in a real-time
application in Flask (Python) or
MATLAB GUI to receive input and
automatically respond to it.
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4. System Implementation
The chat bot system follows these steps:

1. Preprocessing, Removing stop words,
normalization and tokenization of user
input.

2. Intent Recognition - Trained NLP
models are used in classifying the user
query.

3. Response Generation Selecting or
Generating an appropriate response
depending on purpose and
circumstance.

4. Real-Time Interaction -Both replies
are sent immediately to the user
through the chat interface.

5. Evaluation
The system was evaluated using:

e Accuracy: Percentage of accuracy of
demarcation of various intents.

o Response Time: Milliseconds taken to
respond to a user query.

e User Satisfaction: The response
received via surveys and rating.

e Performance Metrics: Intent
recognition Precision, recall and F1-
score were estimated to determine the
effectiveness of NLP models.

6. Analysis

MATLAB remained applied to the obtained
data to make table, graphical representations,
and statistical explanations. The effectiveness
of the chat bot application was checked
comparing the performances expected and

Small Talk | 30 25 83.3
Complaint | 20 18 90
Resolution

Interpretation:

The chat bot was the most accurate (96% in
greeting intents) which means that it can
simply recognize and respond to greetings of
the users. Structured queries also performed
well, with high accuracy (90%), to the
application of the queries with the FAQ and
customer support. The small talk also
exhibited a reduced level of accuracy (83.3)
because the language patterns used in the
small talk were diverse and irregular. In
general, the chat bot has good intent
recognition.

Table 2: Response Time Analysis (in
milliseconds)

observed. Number | Average | Maximum | Minimum

Table 1: Intent Recognition Accuracy of the of Users | Response | Response | Response

Chat Bot Time Time Time

Intent Test Correct Accuracy 10 120 ms 150 ms 100 ms
Cases | Responses | (%) 50 135ms | 180 ms 110 ms

Greeting 50 48 96 100 160ms | 220 ms 130 ms

FAQ /'] 60 54 920 200 200ms | 300 ms 150 ms

General

Questions

Customer 40 36 90

Support
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Interpretation:

This is expected as the average response time
is greater when the number of parallel users is
increased at the same time. The response time
takes under 300 ms even with 200 users,
which shows the efficiency and the ability to
operate in real-time of the chat bot.

Table 3: User Satisfaction Survey

Param | Very | Satis | Neu | Dissat | Very

eter Satis | fied | tral | isfied | Dissat
fied isfied

Accur | 45 30 15 5 5

acy of

Respo

nses

Ease | 50 35 10 |3 2

of

Use

Respo | 40 35 15 5 5

nse

Speed

Overa | 48 32 10 |5 5

]

Exper

ience

Interpretation:

Majority of the users complained of being very
satisfied with the accuracy and ease of use.
The velocity of the responses and experience
in general was also rated positively,
demonstrating that the chat bot offers an
effective and convenient interaction.

Conclusion

The paper illustrates how a real-time chat bot
application was created and tested through
Natural Language Processing (NLP). The chat
bot is capable of identifying user intentions,
generating  the  right  response, and
communicating in real-time, which is why it is
applicable to the real-life situation.

The findings demonstrate that the chat bot has
a high level of accuracy when interpreting
structure queries and greetings, has low
response time when running with a number of
users simultaneously, and is attested by users
as being user-friendly and generally satisfying.
These results suggest that chat bots based on
NLP  can  greatly improve  digital
communication, customer support, as well as
automated services, decrease the human
workload and make them more efficient.
Conclusively, these applications of NLP and
real-time processing incorporations produce
smart, responsive, and capable-to-use chat
bots; these are important in present-day online
ecosystems. The given research points to the
promise of chat bots in different fields and
gives grounds to further improvements in
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context and emotional intelligence and multi-
lingual assistance.

Future Scope

The chat bot that is developed in real-time, as
the one created in the current research, shows
efficient intent recognition, quick response
rate, and good user satisfaction. Nevertheless,
it has a number of prospects of improved
expansion and development:

e Multi-Lingual Support - It is possible
to expand the chat bot to be able to
support many languages to make it
accessible to more people in other
parts of the world.

e Emotion and Sentiment Recognition -
By combining the latest sentiment
analysis and emotion cognition, the
chat bot will be able to echo the user
and be more empathetic and
responsive.

e User Interaction that is Voice-Based -
Speech  recognition and  voice
synthesis can be added, allowing to
make the interaction hands-free and
become more convenient in mobile
and IoT applications.

e Connection to Knowledge Bases —
Turning the chat bot into a real-time
information provider and enhancing
the response rate to particular requests
can be achieved by connecting them to
dynamic databases or Al knowledge
graphs.

e Improved Context Understanding- The
improved transformer models such as
GPT and BERT can be used to enable
the chat bot to keep the context of the
long-term conversation and provide
more meaningful answers.

e Use in Domain-Specific Fields of Use
NLP chatbots can be adapted to be real
time in healthcare, education, banking,
and e-commerce, offering there

domain-specific solutions and

bringing down operational expense.
Such improvements will increase the
intelligence, usability and diversity of chat
bots, which will be significant to the areas of
artificial intelligence, human-computer
interaction, and digital communication.
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