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Abstract: This study presents an innovative chatbot system
aimed at transforming product recommendation and
customization. It integrates feature-based input analysis and
user-driven updates to provide tailored product recommendations.
Users can input specific product features, leading to personalized
suggestions that align precisely with their preferences. Utilizing a
dynamic customization framework, the chatbot consistently
refines recommendations based on user interests, ensuring a
personalized and evolving user experience. The project seeks to
reshape the realm of product recommendation systems by
providing a seamless and adaptable interface, enhancing the
exploration and acquisition of products that precisely match
individual needs and preferences.
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I. INTRODUCTION

The modern era of e-commerce is marked by the

continuous evolution of user-centric solutions. In line with
this, our project aims to revolutionize the online shopping
experience by introducing an intuitive chatbot solution within
a unique online shopping platform. Our platform not only
facilitates the creation of custom-designed products but also
serves as a virtual interface connecting customers with
fashion stylists. In the era of personalization, the integration
of a chatbot powered by Dialog flow stands as a key feature
of our system. Customers can effortlessly explore available
products, request consultations with fashion stylists, and
engage in real-time conversations to refine their choices. The
versatility of this chatbot application extends beyond product
design, envisioning seamless integration into shopping malls
and marts to cater to a broader audience.

Their high scalability allows them to manage a substantial
volume of customer inquiries simultaneously, ensuring that
no customer is left waiting, even during peak shopping
seasons or promotional events. Key advantages of our system
include the convenience of product selection, the
accessibility of a 24/7 open website, an extensive array of
product options, time efficiency in decision-making, and a
centralized repository of diverse products. Our platform
facilitates the creation of custom-designed products.
Leveraging the capabilities of Dialog flow, the chatbot
ensures a natural and interactive dialogue with users, creating
a personalized and enjoyable shopping experience. This
project embodies the fusion of cutting-edge technology,
user-centric design, and the ever-evolving landscape of
online shopping. The following sections delve into the
architecture,  functionality, and benefits of our
chatbot-powered online shopping solution, showcasing its
potential to redefine the way users engage with e-commerce
platforms.
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challenges such as privacy concerns and the need for
seamless integration with existing technological frameworks
are acknowledged. As the field progresses, there is a growing
consensus on the need for continued exploration of user
preferences and the dynamic interplay between technology
and consumer behavior to refine and advance the efficacy of
chat-based online shopping experiences.

I1l. PROPOSED METHODOLOGY

By Natural Language Processing (NLP): Intent
Recognition: Use algorithms like Intent Classification (often
done with machine learning classifiers) to understand the
user's intent when they interact with the chatbot. This helps in
recognizing whether a user is asking a question, looking for a
product, or trying to make a purchase.

Named Entity Recognition (NER): Employ NER
algorithms to identify entities like product names, categories,
and user information in user messages. This helps in
extracting essential details during the conversation.
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Fig. 1: Proposed Architecture

A. Dataset:

Acquiring a substantial dataset, rich in comprehensive
product information, is invaluable for both businesses and
researchers. This dataset serves as a foundation for numerous
applications, including product recommendations, market
analysis, and improved customer experiences. Businesses
leverage this data to refine their understanding of product
specifications and customer preferences, facilitating more
informed decision-making. Researchers, in turn, gain insights
into consumer behavior and preferences, contributing to the
development of effective marketing strategies and product
design. The wealth of information in this dataset provides a
unique opportunity to unravel trends, uncover patterns, and
drive innovation, customer satisfaction, and business success.
In an era of data-driven insights, a comprehensive product
dataset emerges as a potent tool with implications for both the
business world and academia. When a user desires to locate a
specific product, they are required to provide several features
or details about the product of interest. If any of the key
features mentioned by the user match those present in the
provided and trained dataset, the chatbot will furnish

The literature on chat-based online shopping web
applications converges on the pivotal role of interactive
communication in enhancing the e-commerce landscape.
Scholars emphasize the potential of chat functionalities to
personalize user experiences, foster customer engagement,
and streamline the decision-making process. Studies
underscore the importance of real-time assistance, product
recommendations, and user-friendly interfaces in optimizing
the effectiveness of chat-based applications. However,

comprehensive details about the identified product. In the
event that there is no corresponding product within the
dataset, the chatbot will responsibly inform the user that there
is no match for the specified product.
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Furthermore, if the user expresses a desire to customize
the identified product according to their preferences, the
chatbot will facilitate this customization process to meet the
user's specific requirements. This ensures a tailored and

1 Company Rating  No_of ratReview Processor RAM Memory OpSys  Price

2 | 0 HP 42 253 20 36 AMD Ryze 16 512 GB 5564 bit Wini 43990
3 1 Lenavo 4.2 974 i) 36 Intel Core 8 256 GB SSI64 bit Wi 33990
4 2 ASUS 4.4 5380 535 40 Intel Core 8 512 GBSSIWindows© 49990
5 3 DELL 41 332 26 40 Processor: 8 Display: 1=Graphics & 37990
6 4 ASUS 4.2 487 53 40 Intel Core 8 512 GBSSIB4 bit Wini 35990
7 5 RedmiBoo 41 4541 523 40 Intel Core 8 512 GBSSIWindows © 38990
8 6 HP 46 9 1 40 Intel Core 8 512 GB SSL64 bit Wini 34990
9 7 Lenovo 43 2841 P 40 Intel Core 8 512 GBSSIWindows . 55990
10 8 HP 42 491 50 40 Intel Core 8 512 GB SSI64 bit Win: 40450
1 9 ASUS 41 1022 123 36 Intel Celer 4 256 GB SSL64 bit Wini 23990
12 10 HP 42 2134 184 36 Intel Core 8§ 256 GB SSI64 bit Wine 37490
13 11 Lenovo 42 31 3 40 Intel Core 16 512 GB SSIWindows 54300
14 12 ASUS 4.4 1134 138 44 AMD Ryze 8 512 GBSSIB4 bit Wini 67990
15 13 HP 43 189 29 36 AMD Ryze 8 512 GB SSI64 bit Wine 52990
16 14 DELL a4 62 5 40 Processor: 8 Display: 1=Graphics & 64990
17 15 Lenovo 4.2 265 21 40 Intel Core 8 512 GBSSI64 bit Wi 54990
18 16 Lenovo 41 724 68 40 Intel Celer 8 256 GB 55164 bit Wini 25685
19 17 Hp 4 907 87 36 AMD Athlc 8 256 GB SSL64 bit Wini 25499
20 18 ASUS 43 11170 1101 40 Intel Core 8 512 GB SSI64 bit Win: 34990
21 19 lenovo  4.253397 2841 241 36 AMD Ryze 16 512 GB 55164 bit Wini 97890
22 20 ASUS 43 287 26 40 Intel Core 8 512 GB SSL64 bit Win: 44990
23 21 HP 4.2 2205 178 40 Intel Core 8 512 GB SSI64 bit Win: 58490
24 22 Infinix 42 1200 209 40 Intel Core 8 256 GB SSI64 bit Wine 27990
25 23 lenovo  4.253597 2841 241 36 AMD Ryze 16 512 GB SSIWindows © 92290
26 24 Lenovo 43 42 0 40 Intel Core 8 256 GBSSIWindows . 33490
27 25 acer 41 836 87 40 Intel Core 8 512 GBSSI64 bit Wini 34490
28 26 MsI 4.4 2436 324 40 AMD Ryze 8 512 GB SSI64 bit Win 49990
29 27 WP 42 253 20 36 AMD Ryze 16 512 GB 55164 bit Wini 43990
30 28 HP 45 9 40 Intel Core 8 512 GB SSL64 bit Win: 41000
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responsive interaction with the user, enhancing their overall
experience in the search and customization of products.
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Fig. 2: Sample Dataset Images

B. Architecture:

Data Collection and Preprocessing

1. Website-specific Data: Gather data directly from the online
shopping website, including product descriptions, FAQs, and
customer support interactions.

2. User Queries: Collect real user queries from the website's
customer support logs or conduct surveys to understand the
language and intent of potential users.

3. Diverse Scenarios: Ensure a diverse set of scenarios,
covering different products, order-related queries, and
common user interactions.

4. Custom Responses: Craft unique responses tailored to the
online shopping website. Avoid directly copying generic
responses from other sources.

5. Product Descriptions: Write original product descriptions
or obtain permission to use existing ones in a way that aligns
with fair use policies.

6. Intents Labeling: Categorize user queries into specific
intents relevant to the online shopping context (e.g., product
search, order tracking, account management).

7. Avoid Copying Existing Intent Sets: Create unique intent
labels for your chatbot instead of replicating intent structures
from other sources.

8. ldentify Entities: Recognize and label entities like product
names, categories, and user details within the user queries.

C. Model Architecture:
a. Natural Language Processing (NLP):

In the context of chatbots, Natural Language Processing
(NLP), specifically Intent Recognition, is a crucial element
for understanding and responding to user inputs. Intent
Recognition utilizes algorithms, often implemented with
machine learning classifiers, to identify the underlying intent
behind a user's message or query. This is essential as it
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empowers the chatbot to discern whether the user is seeking
information, posing a question, expressing a desire to make a
purchase, or engaging in other types of interactions. Accurate
identification of the user's intent enables the chatbot to
generate an appropriate response, whether it involves
offering product recommendations, addressing queries, or
guiding the user through the purchasing process. This
capability not only allows the chatbot to comprehend the
user's needs but also streamlines the conversation, enhancing
efficiency and user-friendliness. Intent Recognition serves as
the foundation for effective and context-aware interactions
between users and chatbots, contributing to an improved
overall user experience, whether in online shopping or any
other domain where chatbots are deployed.

b. Natural Language Understanding (NLU):

NLU in Dialogflow for an online shopping chatbot
involves training the system to recognize user intents, extract
relevant entities, manage conversation context, and handle
variations in language. This iterative and trainable approach
ensures the chatbot can understand and respond effectively to
a wide range of user queries in the context of an online
shopping web application.
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Fig. 3: NLP Architecture

Named Entity Recognition (NER):

Named Entity Recognition (NER) is a Natural Language
Processing (NLP) technique that focuses on identifying and
classifying named entities in text into predefined categories.
In the context of chatbots for online shopping, NER plays a
crucial role in extracting specific information such as product
names, categories, and user details from user input.

How NER works in a chatbot for online shopping:
1. Identification of Entities:

NER algorithms analyze user messages to identify entities,
which can include product names, brands, quantities, user
names, locations, and more.

2. Predefined Categories:

Chatbots are trained with predefined categories for named
entities relevant to online shopping. These categories are
tailored to extract information specific to the domain, such as
product details or user-specific information.

3. Context Understanding:

NER takes into account the context of the conversation,
enabling it to understand the relationship between words and
accurately identify entities.

For example, it can differentiate between a brand name and a
generic reference to a product.
4. Improving User Queries:

By recognizing named entities, the chatbot can enhance
user queries by understanding and extracting specific details.
This is particularly valuable in scenarios like product
searches or order inquiries.

5. Personalization and Recommendations:

NER assists in personalizing the user experience by
extracting information related to user preferences. It enables
the chatbot to offer tailored product recommendations based
on the recognized entities.

6. Order Processing:

In online shopping, NER can facilitate order processing
by extracting relevant details like product names, quantities,
and delivery addresses, streamlining the purchasing journey.

7. Enhanced Conversational Understanding:

Integrating NER into chatbots improves conversational
understanding by allowing the system to grasp the nuances of
user requests and respond more accurately.

8. Data Security Measures:

NER in a chatbot should be implemented with robust data
security measures to ensure the safe handling of sensitive
information extracted from user input.

In summary, Named Entity Recognition in chatbots for
online shopping involves the identification and classification
of specific entities within user messages. This capability
enhances the chatbot's ability to understand, process, and
respond to user queries in a more context-aware and
personalized manner, contributing to an improved overall
shopping experience.

(a) Training for Named Entity Detection

’ umMLs ;

Unambiguous Training | Training
Exact Matching |\0: Named Entity Classifier

Raw
Corpus

—

To Classifier
for Self-Training

Potential
Candidates

(b) Training for Named Entity Boundary Determination

Terms Inside

Other Terms
UmMLs

Overview of the training process for (a) Named Entity Detection (b) Named Entity Boundary Determination. The
training requires a raw corpus and a resource like UMLS but does not require any manual annotations

Classifier for Named
Entity Boundary
Determination

Positive and
Negative Examples

Training

Fig. 4: NER Architecture

A. Model Training
Dialogue Flow:

In the culmination of chatbot development, the pivotal
step is the implementation of the entire dialogue flow,
achieved through the creation of classifiers. These classifiers
act as a mapping structure, enabling the chatbot program to
interpret incoming queries, analyze contextual information,
retrieve an appropriate response, and generate a fitting reply
in alignment with the conversational architecture. Regardless
of the chosen development solution, the efficacy of the
overall dialogue flow is instrumental in ensuring a seamless
and coherent chat experience with a user.

In Dialog flow, the backend plays a pivotal role in
housing an array of language-related data and configurations,
serving as the foundation for proficient natural language
understanding and adept conversation management. This
repository of language-related information is indispensable
for the accurate interpretation of user queries and the
generation of contextually fitting responses. The following
components pertaining to language intricacies are stored
within the backend:
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Language Models: Dialog flow’s backend encapsulates
trained language models encompassing intents, entities, and
assorted parameters acquired during the training phase.
These models are instrumental in capturing linguistic
patterns, enabling the system to recognize user intents and
extract entities from their inputs.

Entity Data: Information regarding entities, comprising
entity types, synonyms, and reference values, is stored in the
backend. This repository aids in the precise identification and
extraction of specific information from user queries.

Training Data and Examples: The backend retains
training data furnished by developers, including example
phrases for each intent and entity. These examples play a vital
role in instructing the system on user query phrasing and the
diversity of expressions to anticipate.

Language-specific Configurations: Configuration settings
pertaining to language processing, such as tokenization rules,
language-specific nuances, and localization settings, are
housed in the backend. This ensures accurate language
comprehension tailored to different locales.

Contextual Information: Throughout a conversation, the
backend preserves contextual information, storing pertinent
details to comprehend the conversation's flow and deliver
responses that align with the ongoing context.

Language-specific Models and Algorithms: The backend
may leverage language-specific models or algorithms
customized for distinct languages. This may include
specialized natural language processing algorithms
optimized for various languages or dialects.

Multilingual Support Configurations: For agents
designed to accommodate multiple languages, the backend
stores configurations for efficient language management.
This encompasses language detection, translation services,
and the selection of language-specific models.

In essence, Dialog flow's backend infrastructure
intricately manages a diverse array of language-related data
and configurations. These elements collectively contribute to
robust natural language understanding and support seamless
multilingual capabilities within conversational agents.

Chatbot packages data into proper
response for display by the chat client

Chat Client g

d to call upon machine leaming
8, using entity (3 NLP engine
nformation to find proper data. |

Data
Services

Fig. 5: Working Architecture
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Fig. 6: Working of Proposed System

B.Working of Proposed System.

1. User Input:

Users provide key features of the product they are looking
for.

2. Search in Dataset:

The chatbot searches the dataset, collected and trained by
developers, to check if the mentioned key feature is present.
3. Feature Recognition:

If the key feature is identified in the dataset, the chatbot
recognizes similar features of products.
4. Display Similar Products:

The chatbot displays a list of products with similar
features to the user.

5. No Match in Dataset:

If the key feature is not found in the dataset, the chatbot
informs the user that there is no matching product.
6. Customization Request:

Users have the option to request customization according
to their preferences, which will be forwarded to the product
company.

7. Product-related Queries:

If users have specific questions about a product, and the
dataset lacks answers, the chatbot stores the question in the
backend.

8. Backend Update:

During backend updates, the chatbot retrieves stored
questions and updates the dataset with relevant answers for
future inquiries.

This approach ensures a comprehensive interaction where
users can efficiently search for products, receive suggestions
based on key features, request customization, and obtain
accurate information about products, even if it requires a
backend update to address specific queries.

IV. CONCLUSION

Our application provides an online shopping platform for
everyone so that they can design dresses as per their choice
and requirement.
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Chatbot Based Online Shopping Web Application

Our application provides an interface between customers
and the fashion stylist. Customers can chat with chatbot and
can check for available products. Customers can request for a
chat with the available stylist and can chat with them. We can
also extend this Chatbot application for further use like
shopping malls, marts.

FreeText

WELCOME TO FREETEX

The image provided features our website, which includes
a chatbot interface

Fig. 7: Result 1

FreeText

LCOME TO FREETEXT

F

When a user engages with the chatbot by saying "hi" or
"hello," the chatbot responds with a greeting such as "good
day! What can | assist you with today? Feel free to mention
'new order' if that's your query."

Fig. 8: Result 2
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FreeText

WELCOMLTO FREETEXT

FreeText

WELCOME 10 FREETEXT

When a user provides specific features of the product they
are looking for, the chatbot responds by presenting products
from the dataset that match those specified features.

Fig. 10: Result 4

FreeText

WELCOME TO FR

If a user desires customization for a particular product,
they are required to text the phrase "customization needed"
along with the product name and specify the upgrades they
are seeking. Subsequently, the chatbot initiates a request to
the respective product company to implement the requested
upgrades on that particular product.

Fig. 11: Result5
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When a user communicates "new order" to the chatbot,
the chatbot generates a response asking for clarification,
requesting the user to specify the particular product they are
interested in.

Fig. 9: Result 3
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