&gl A 33%

IJSREM
““”Zﬁlnternational Journal of Scientific Research in Engineering and Management (IJSREM)
RecLea~ Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating; 8.448 ISSN: 2582-3930

Customer Support Chat Bot with Machine Learning

G Sarayu Fatima Noori Sony Priya Praveen Giridhar Pawaskar
Presidency University Presidency University Presidency University Professor,

School of Computer School of Computer Science and School of Computer Science  School of Computer Science
Science and Engineering, Engineering, and Engineering, and Engineering,
Bengaluru,India Bengaluru,India Bengaluru,India Bengaluru,India

khushikuhul?2@gamail.comfatimanoori9801@amail.com  sonypriya42022@gmail.com praveen.pawaskar@presidenc

yuniversity.in

ABSTRACT : Customer support is a critical function for businesses aiming to deliver excellent service and retain loyal
customers. In recent years, chatbots powered by machine learning (ML) have transformed how businesses interact with
customers by providing instant, accurate, and scalable support. This article delves into the development, functionality,
and benefits of customer support chatbots built with machine learning. Al-powered chatbots are increasingly popular in
customer support due to their adaptability and efficiency.This project creates a modern customer service chatbot with a
unique "speak aloud" feature that makes it different from other chatbots that only interact with users through text. Our
chatbot, driven by machine learning, answers the world's problems with customer engagement by efficiently translating
spoken inquiries. In addition to text messaging, the Ul is enhanced with several

features in one chatbot, such as a microphone for voice input, an image-to-text converter, and a quick copy feature. This
novel approach seeks to provide fast, easy, and adaptable answers to consumer questions, changing how customer service
is provided by taking a thorough and formally organized app
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Introduction

Chatbots are software programs created explicitly for textual or spoken conversation. These apps frequently act as virtual
assistants or companions by trying to mimic human behavior. Although passing the Turing test has always been the goal,
reaching this level of sophistication in 2023 will still be difficult.Chatbots are helpful in dialogue systems, especially for
customer service and information retrieval. Many use Natural Language Processing (NLP) methods; however, more
basic versions frequently rely on pattern recognition or keyword matching in the input data.

Three main categories arise in chatbot development:

1. Rule-based chatbots
2. Retrieval-based chatbots
3. Autonomous and self-learning chatbots:

Each kind, present and future, extends the variety of conversational agents on the market in 2023 by adding new features
and Functionalities.
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Core Components of a Machine Learning Chatbot
To build an effective customer support chatbot, the following components are essential:
1. Natural Language Processing (NLP)

NLP enables the chatbot to:

' Understand user input by extracting intent and context.

' Handle variations in language, including slang, typos, and synonyms.

Popular NLP tools and libraries include:

' SpaCy

' Google Dialog flow

' Microsoft LUIS

' OpenAl’s GPT models
2. Machine Learning Models

Machine learning models empower chatbots to:

' Classify intents (e.g., "track order" or "reset password").
' Provide personalized responses by learning from historical data.
' Continuously improve by analyzing new interactions.

Algorithms commonly used include:

' Support Vector Machines (SVM) for intent classification

' Recurrent Neural Networks (RNNSs) for context understanding
' Transformers for advanced language modeling

3. Knowledge Base Integration

A knowledge base stores answers to frequently asked questions (FAQs), policies, and troubleshooting guides. Chatbots
query this database to retrieve relevant responses.

4. Conversational Flow Design

Designing an intuitive conversational flow ensures users feel guided and supported. This includes:

' Clear greetings and prompts
' Error handling for unrecognized inputs
' Escalation to human agents when necessary
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Large Language Model (LLM)

Large language models (LLMSs) are cutting-edge Al programs, making technologies more exciting. These models, trained
on enormous volume softext,are capable of data analysis,creative content generation,language translation,and natural
language understanding.

Consider being able to ask questions,compose poetry,and assist with code with virtual assistants . LLM have a Lot of
potential ,but they are still in their youth.

They promise to completely transform how we engaged with technology,acquire knowledge, and engage in creative
expression.

Mistral is an open-source LLM that shatters expectations with

its7-billion-parametercapability.lt is a flexible tool for many applications due to its remarkable performance, fluid code
generation and translation

,and skill in managing complex information.

Mistral unleashes individuals' and organizations' creative, innovative, and problem-solving capabilities by combining

user-friendly features like pre-built infrastructure and customizability. Accept Mistral and discover the revolutionary
potential of human-computer interaction.

Development Process
Building a machine learning chatbot involves several key steps:
Step 1: Define Objectives

Determine the chatbot’s primary use cases. For instance, will it focus on resolving customer complaints, providing
product information, or managing bookings?

Step 2: Data Collection

Gather historical customer support data, such as chat logs and email conversations. This data is crucial for training the
ML models.

Step 3: Data Preprocessing

Prepare the collected data by:

' Cleaning text to remove noise (e.g., special characters).
' Tokenizing sentences into words.
' Labeling intents and entities.

Step 4: Model Training

Train machine learning models using annotated datasets. For intent classification, models like BERT or GPT can be fine-
tuned on specific customer queries.
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Step 5: Integration

Integrate the chatbot with:

' Communication platforms (e.g., websites, messaging apps, or social media).
' Backend systems, such as CRM or inventory management tools.

Step 6: Testing and Deployment

Test the chatbot in a controlled environment to identify issues. Once refined, deploy it for customer use.

Benefits of Machine Learning Chatbots

1. 24/7 Availability

user history and preferences, delivering tailored responses.

5. Continuous Improvement

Through feedback loops and inteChatbots provide round-the-clock support, ensuring customers receive assistance
anytime.

2. Scalability

Unlike human agents, chatbots can handle thousands of queries simultaneously, reducing wait times.

3. Cost Efficiency

By automating routine tasks, businesses can reduce operational costs and allocate human agents to complex issues.
4., Personalization

Machine learning enables chatbots to analyze raction analysis, chatbots enhance their performance over time.
Challenges and Solutions

1. Understanding Complex Queries

Challenge: Chatbots may struggle with ambiguous or multi-part questions. Solution: Use advanced NLP techniques and
design fallback mechanisms to seek clarification.

2. Data Privacy Concerns

Challenge: Handling sensitive customer data securely. Solution: Implement encryption, anonymization, and adhere to
data protection regulations like GDPR.
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3. Seamless Human Escalation

Challenge: Ensuring smooth transitions to human agents for unresolved issues. Solution: Design workflows that provide
agents with chat context and customer history.

Proposed methodology

It is the most common way of carrying out the proposed approach for the chatbot. It additionally shows the way things are
carried out and obtains the normal results of the model. In this cycle, we see the application's handling pathways and the
progression of course of data sources, results, and handling bearings of the application.

Implementation Steps:

1. User Engagement: The customer begins the interaction by typing a question or message into the text interface
of the chatbot or by speaking their inquiry out loud. The input can also be provided in the form of images with text.

2. Intent Recognition: Using a Naive Bayes technique, a machine learning engine trained on a dataset of
customer service encounters user questions, extracts key phrases to detect their purpose, and tags them into predefined
groupings.Response Generation: After determining the user's intent, the chatbot uses a fine-tuned Ollama model built
on the Mistral framework to create a natural and informative response that addresses the individual query and user
demands.

User Prompt

text, audio, image

|

ML Model
Intent Recognization

other queries

l

Da[;(;lt)jse Fined tuned Mistral
é — &

based Ollama Model R
Retrieval

order status related =

| Feedback
Generated

l

Response Delivery

© 2025,IJSREM | www.ijsrem.com DOI: 10.55041/IJ]SREM40839 | Page 5



http://www.ijsrem.com/

&gl A 33%

iz IJSREM
““”Zﬁlnternational Journal of Scientific Research in Engineering and Management (IJSREM)
RecLea~ Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating; 8.448 ISSN: 2582-3930

3. Data Retrieval (Optional): The chatbot seamlessly interacts with a connected database if the generated
response requires specific information not immediately available within the model's knowledge base. Utilizing keywords
and parameters extracted from the user's query, it retrieves relevant data from the appropriate source, ensuring a
comprehensive and informative response. For instance, an order inquiry might trigger the retrieval of specific order details
based on the provided order number, enhancing the user's experience and addressing their needs efficiently.

4, Response Delivery: The chatbot seamlessly merges the generated response with any retrieved data. It presents it
clearly and concisely within the chat interface, ensuring a comprehensive and informative response that effectively
addresses the user's initial query.

5. Continuous Learning: The chatbot empowers users to share feedback through ratings, reports, or suggestions,
which forms the foundation for continuous improvement. Analyzed feedback fuels refining the ML model's training data,
adjusting response generation parameters, and optimizing data retrieval processes, ultimately enhancing the chatbot's
effectiveness and ensuring user satisfaction.

The idea of the chatbot is shown in this figure:
Prototype of Login Page:

o ® @ ntroducing ChatGPT | Open/ X @ Customer Service Chatbot X @ Chatbot Login % S v

G OFile files/User I in.html %* 9 @O

Welcome to the
Chatbot

Username

Password
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Customer Support Chatbot

Type your message...

Send

Logout

Future Trends

1. Voice-Enabled Chatbots

The integration of voice recognition technologies allows chatbots to support voice-based interactions, improving
accessibility.

2. Emotional Intelligence
Future chatbots may detect customer emotions through sentiment analysis, enabling empathetic responses.
3. Proactive Engagement

Chatbots could initiate conversations based on user behavior, such as offering help during checkout.

4, Multilingual Support

With advancements in NLP, chatbots will provide accurate translations, supporting diverse customer bases.

Conclusion

Machine learning-powered chatbots are revolutionizing customer support by providing faster, smarter, and personalized
experiences. As Al and NLP technologies advance, these bots will become more integral to business operations,
enabling companies to meet and exceed customer expectations. Our unique chatbot features a "speak aloud" capability,
facilitating conversation through spoken queries. Combining Language Model (LM) methods with ML-based models
ensures a precise and flexible system that understands a wide range of user inputs. The user interface is improved by
integrating input methods like speech and image, and a quick copy capability. A login mechanism ensures security and
individualized interactions. Future upgrades will focus on making ML models more precise and enhancing chatbot
functionality to include more features and support for more languages.
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