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Abstract: The Voice-Enabled Inclusive E-Commerce Platform is designed to provide a seamless shopping experience for both
visually impaired and non-disabled users through advanced voice command technology. The platform enables users to navigate,
browse, filter products, and manage shopping carts entirely hands-free, enhancing accessibility and independence for visually
impaired individuals. Built on Flask with a focus on accessibility, the system incorporates secure user authentication, session
management, and dynamic product interaction. Voice commands, processed through the Web Speech API, allow users to log in,
register, and complete transactions effortlessly. The platform is designed to be inclusive, ensuring a unified experience for all
users, while maintaining essential security protocols like password hashing and session management. Future enhancements
include multilingual support, personalized Al-driven recommendations, and advanced security features. This platform
exemplifies how technology can create an equitable e-commerce environment.

Keywords: Voice-enabled e-commerce, visually impaired users, accessibility, inclusive design, voice commands, Flask, Web
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L. INTRODUCTION

The Voice-Enabled Inclusive E-Commerce Platform is an innovative solution designed to provide an equitable online shopping
experience for both visually impaired and non-disabled users. In an era where e-commerce is becoming the dominant method of
purchasing goods, it is crucial to ensure that these platforms are accessible to everyone. This project tackles the challenge by
enabling users to interact with the platform entirely through voice commands, creating a seamless, inclusive experience for those
who may have difficulty navigating conventional visual interfaces. One of the key driving forces behind this platform is its ability to
empower visually impaired users to shop independently. Traditional e-commerce platforms are primarily visual and require users to
rely heavily on sight to browse products, make selections, and complete purchases. This presents a significant barrier for visually
impaired individuals, who often have to rely on assistance from others. By introducing voice commands, this platform removes the
need for external help, allowing users to navigate and interact with the website autonomously. The platform offers complete voice
functionality across all critical aspects of the user experience. Whether it’s logging in, registering, searching for products, or
managing a shopping cart, every action can be performed using voice commands. This design ensures that visually impaired users
can filter products, add items to the cart, and even complete the checkout process without needing to touch the keyboard or rely on a
screen reader. The backend processes these commands, while the frontend captures them using advanced speech recognition
technology. Inclusivity is a central theme of this platform, as it does not segregate users based on their abilities. Both visually
impaired and non-disabled users share the same website interface, with the voice-enabled feature acting as an additional layer of
accessibility for those who need it. This unified approach ensures there is no discrimination in the user experience and that everyone
has equal access to the same features. The interface is intuitive and user-friendly, ensuring that non-disabled users can also take
advantage of the voice commands if they choose. To ensure security, the platform incorporates a robust authentication system where
users can register and log in using their credentials. In the future, password hashing and encryption methods will be implemented to
further protect user data. Once authenticated, users can seamlessly browse through product categories, filter results, and manage
their shopping carts—all via voice commands. The platform is designed to be scalable and adaptable, meaning additional features
such as voice-guided payment systems can be integrated over time. Product and cart management functionalities are also a core
component of the platform. Users can navigate through categories such as “Men,” “Women,” and “Accessories,” while adding or
removing items from their cart using voice commands. The platform processes these interactions in real-time, offering a smooth
shopping experience comparable to traditional e-commerce websites. The cart data is managed efficiently on the server, ensuring
that users can easily review, update, or remove items before completing their purchase. Overall, the Voice-Enabled Inclusive E-
Commerce Platform is a pioneering solution that challenges the status quo in online retail. It provides a model for how e-commerce
websites can be made more accessible, giving visually impaired users the freedom to shop independently.
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By integrating modern technologies like voice recognition and robust backend systems, the platform creates a space where users of
all abilities can enjoy an inclusive and convenient shopping experience.

1. LITERATURE SURVEY
In the studies by Jomon, A., Joy, M., NaveenV, S. P., & Rekha, K. the development of an e-commerce site for visually impaired
users was discussed, including the use of voice commands. Thus, the authors describe how voice navigation enables visually
impaired customers to search for products, apply filters, and make orders without using vision. This is a major improvement over
conventional e-commerce sites where the visually impaired will often need help. The paper also highlighted how such platforms can
mitigate constraints and improve the shopping experience of disabled persons by offering an accessible channel [1]. Sosa, E., and
Villegas-Mateos, A. (2021) focused on the study on how the accessibility issue of e-commerce affects the inclusion of visually
impaired users in particular in developing countries. Their research considered the barriers to access that people with vision
impairments encounter on the internet, including places where resources are scarce, including assistive technologies and appropriate
website design. The authors stated that the improvement of accessibility in the e-commerce sites may greatly improve the
independence of visually impaired persons, and promote the development of a more inclusive digital economy, especially in areas
where such consumers are often excluded from the digital economy [2].
The study by Prati, Pozzi, Grandi, and Peruzzini, (2021) suggested a set of usability guidelines for designing e-commerce sites that
addresses the visually impaired populace. Their design guidelines were submitted at the International Conference on Human-
Computer Interaction and the main areas that they propose for enhancement include navigation, layout, and voice interaction. Their
guidelines are to help visually impaired users be able to comfortably navigate, search and buy products on e-commerce sites as a
way of embracing the visually impaired in the digital world. The research provides specific guidelines for e-commerce developers to
make platforms that are effective for the disabled audience [3]. Santoki, S., & Patvardhan, N. (2021) provided a definition of the
term ‘website accessibility’ and its application to the herein context of visually impaired users on e-commerce websites. This
paper’s focus was on the effect of website design in encouraging more interaction and satisfaction among visually impaired users
noting that inaccessible design discourages these users from shopping online. They talked about how things like compatibility with
screen readers, voice commands, and easily understandable navigation can help make sure that e-commerce websites are as open to
everyone, even those with disabilities. This research adds to the current understanding of the importance of accessibility in design to
improve the uptake of e-commerce [4].
Samreen, N. J. (2022) concentrated on measures to provide equal accessibility to e-commerce for blind people. The paper provided
a detailed list of ways to enhance the accessibility of online shopping: from making it possible to use screen readers to describing
images with the help of alt text and adding voice control options. Samreen highlighted how these strategies may help in minimising
digital exclusion among the blind users and improve their affordances for engaging in e-commerce sites on their own. The study
also provided a framework that e-commerce developers can follow in order to design a website that is suitable for visually impaired
users [5]. To establish the difficulties and requirements of VI people in accessing e-commerce sites, a survey was conducted by
Rajaselvi, V. M. (2022). Of note, users were asked directly and their feedback included issues such as navigation issues, absence of
voice commands, and incompatibility with screen readers. According to the findings, Rajaselvi recommended the following to
enhance the accessibility of a website; Incorporating voice search option, easier checkouts procedures, and enhanced product
information. This research contributes important user-oriented information on how and where e-commerce sites should be adapted
to enhance accessibility for the visually impaired [6].
In a study conducted by MUHAMMAD AL SUHAIMI, F. B. (2021) the application of artificial intelligence (Al) in designing a
web-based e-commerce system for the visually impaired was examined. The present paper analysed how the application of Al can
improve the user experience through real-time product recommendations, voice control, and intelligent search mechanisms. Thus,
relying on Al algorithms, the platform becomes tailored to the needs of visually impaired customers and helps them make purchases
online. It also found that Al may help increase the ability of disabled and non-disabled users to access information and services in
digital environments [7]. Nagatani, Y., et al. (2022) studied the usage pattern of information media, including e-commerce sites,
among visually impaired citizens in Japan. This paper examines different behaviors of visually impaired consumers and those
peculiarities that may affect their interaction with online stores. The authors proposed the following changes: improving the design
of websites and integrating technology, including better voice guidance and easier-to-use interfaces. A key implication of the study
was the need for e-commerce website designers to ensure that their websites are user friendly especially for the visually impaired in
order to enhance their experience and interest in the sites [8].
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Hara, K., & Kusano, K. (2022) focused on the analysis of accessibility barriers for the low vision users of C2C marketplaces. Some
of the issues they found included; suboptimal product listings, inadequate contrast and the lack of voice navigation. The authors
gave some recommendations on how accessibility could be enhanced on C2C e-commerce platforms: the use of voice commands,
better integration of text-to-speech, and better layout design. This study adds to the literature on how C2C platforms may be
designed for better accessibility for individuals with low vision so that every consumer is able to navigate the digital economy [9].
Jindam, R., et al. (2023a) focused on the creation of a VUI in e-commerce mobile applications for visually impaired users. The
study was also keen to show how voice commands reduce the number of steps that are required in an interaction for things like
searching for products, adding items to the cart and checking out. The authors shared their prototype, MEDSEE, that employs VUI
to share information with the visually impaired in a clear and easily understandable way. They established that VUI has the ability
of improving usability of mobile e-commerce applications for the disabled [10].

Trielsa, C. J., & Angeline, M. (2023) discussed the effects of inclusive design on the accessibility of e-commerce sites for people
with a disability in Indonesia. They also discussed features such as voice assistance and simple layout enhances the shopping
experience for the disabled. The authors of the study determined that when creating websites with accessibility in mind, user
satisfaction and interaction is highly enhanced. They stated that AHCD not only has positive effects on disabled users but also has
positive effects on the general users of e-commerce websites [11]. Hafiar, H., et al. (2023) did research on the ease of accessing e-
commerce websites by persons with disabilities in Indonesia. The authors mentioned some challenges experienced by disabled
users, which include; improper layout for screen reader, lack of image alt tags, and complex navigation. They offered real-world
suggestions for enhancing the accessibility of e-commerce such as using voice commands, enhancing screen reader compatibility
and adopting friendly user interface. The study also suggested that e-commerce developers should pay more attention to
accessibility in their e-commerce platforms [12].

Faroog, M. U., & Qamar, U. (2022) proposed an ontology based approach for e-commerce applications to assist color blind users to
use web applications. This work was based on the analysis of how users with color vision impairment face challenges with elements
like images and buttons that are based on color. To tackle this problem, it suggested an ontology to use more graceful color schemes
and more adequate labeling. The research showed that adopting the principle of ontology, e-commerce sites can enhance the user
experience for visually impaired people, especially those with color blind [13].

In 2024, Prakash, et al. proposed an e-commerce application that provides blind users with usable access to shopping goods and
services online. Their study was on the use of voice control and detailed description of merchandise for the blind to enable them to
shop on their own. The study also sought to establish how the automated product recommendations could be adapted for visually
impaired users according to their preference and past behaviour. The authors also stated that by paying special attention to the
concern of accessibility, e-commerce platforms are capable of enhancing the shopping experience of the blind and enhance the
participation of the blind in the mobile economy [14].In 2022, Duttaroy, N., et al. created a voice interface for e-commerce web
application, where user can make all actions on the platform only by using his/her voice. The authors investigated how voice
commands can improve the accessibility of visually impaired customers and allow them to find products, place products in the cart,
and make a purchase without the use of vision. Their study showed that voice-controlled systems have potential for giving e-
commerce users, especially those with disabilities, a convenient and easy-to-use option. This work therefore discusses how voice as
a modality in interaction can improve the inclusiveness of digital interfaces [15].

1. METHODOLOGY
The research method used in the development of the voice-enabled inclusive e-commerce platform is to ensure that the e-commerce
platform is easily navigated and easily used by both the visually impaired and the non-visual impaired customer. The approach uses
state of the art voice recognition, safe user administration, and product responsiveness. The following are the key implementation
steps that can be considered as a step by step guide to build and launch the platform in a way that will allow every user to enjoy all
features and functions provided.

A. Requirement Analysis and Planning

The first stage is to carry out a detailed requirements analysis to meet the needs of the visually impaired users while at the same

allowing the normal users to have an easy time. This phase includes:

e Identifying core functionalities Determining major elements of the website including the product search, sorting, shopping cart,
login, and sign up.
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e Voice control features, enabling customers to use the website and perform all actions with their voice. These are the login,
browsing and selecting products, adding products to the cart, and the check out processes.

e  Accessibility considerations; screen reader compatibility, the option to navigate the platform entirely through the keyboard, and
text-to-speech features to make the platform entirely accessible.

e Security and data management, click-through authentication, and session management, as well as user’s personal data and order
history protection.

The platform is intended to be as standard for everyone including the disabled and the non-disabled in order to access the same

features and functionalities without being categorized.
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Figure.1:System Architecture

B. System Architecture and Technology Stack

This phase involves designing the architecture of the system, identifying the tools and technologies required for both frontend and

backend development:

e Frontend: The front end of the application has been developed using HTML, CSS and JavaScript for the user interface. For
voice commands the Web Speech API is employed to receive and interpret the voice of the user to make the control of the
interface easier and without the need of using hands. The interface is intuitive and interactive and offers support for screen
readers for the visually challenged.

e Backend: Flask is selected to tackle HTTP requests, sessions and voice commands and commands from the user interface. The
backend will contain the business functionality of the application such as user authentication, product manipulation and cart
manipulation.

e Database: At first database is a JSON file which is used to store user and product information for simplicity. Moving to the later
stages we will switch to the use of relational databases such as MySQL for handling users, products and orders.

e  Security: Security is a big issue and one of the most important aspects is the authentication of the user. Password hashing shall
be achieved using libraries such as bcrypt with a view of protecting passwords stored in databases. Also, security measures for
managing sessions will be incorporated to avoid unauthorized access.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue | Jan 2025- Available at www.ijraset.com

C. Voice-Enabled Navigation and Interaction

Key element of the platform is the voice control where every action can be completed by voice commands. This requires:

e Frontend voice recognition technology: Thus, the Web Speech API is used to collect voice commands. Texts including
“Login”, “Add to Cart,” “Checkout”, and “Filter by Price” are identified and acted upon. Real time feedback will be given
through text to speech, the system will assist the user in the navigation process.

e Backend command processing: The voice commands will be translated into backend actions which include searching for
products, adding items to cart, and checking out.

e Inclusive design: The platform will contain the same voice control options for people with disabilities and for people without
disabilities to make the interface friendly to everyone. Moreover, the user interface will be comprehensible with obvious and
large buttons and not much text for the benefit of the visually impaired.

D. User Authentication and Management

For user authentication and management, a secure and efficient system is implemented:

e Registration and Login: The application provides the possibility of registration where users have to enter their email and
password. The system will assess the user’s credentials during the login process through the use of secure hash algorithms in
order to protect users’ information.

e Session Management: Here, we can see how once users are authenticated they can browse the platform without having to
provide their credentials again within the session. The session management implemented in this case guarantees that shopping
is a hassle-free experience.

e Voice Command for Authentication: Some of the control operations also include login and registration where the user can utter
login and then enter their email and password for authentication.

E. Product Browsing and Shopping Cart Functionality

The core e-commerce features—product browsing, filtering, and cart management—are designed with accessibility and ease of use

in mind:

e Product Catalog and Filters: Categories of products that are available for users include “Men’s Clothing,” “Accessories,”

F.

“Women’s Fashion,” etc. Voice commands make it easy for users to sort products by price, category or brand which makes the
navigation easy especially for the visually impaired.

Shopping Cart Management: Customers can apply voice in placing items in their cart. The system will offer real time feedback
messages for instance by saying “Product added to cart” or “Item removed from cart.” Cart management can also be done using
voice where a user can view their cart and make changes before checking out.

Checkout Process: The check out procedure is completely voice controlled; the users can confirm their order, select a method of
payment and make the purchase through voice commands. This makes it easy to incorporate the visually impaired users in the
use of the website.

Voice Feedback and Error Handling

The provision of voice feedback is particularly important to enable the visually impaired users to effectively use the platform. The
system is designed to provide:

G.

Real-time voice feedback: For every single command, the system will confirm user interaction by giving a verbal response. For
example, if a user places an item into the cart the message that the system will show is “Item successfully added to the cart”.
Error handling: In case a command is not understood or an operation cannot be performed the system will tell the user that and
what the user can do next. This makes the visually impaired user well informed on the status of their interactions at any given
time.

Testing and Optimization

Once the platform is created, it is tested to the extent that all voice commands must be effective and all interfaces must be well-
developed. This involves:

Accessibility Testing: This is in an effort to find out how the platform performs when used by actual users including those with
disabilities to find out if it is easy to use and functional. The platform will be tested in terms of its accessibility to screen reader
and other similar technologies.
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e Voice Recognition Testing: This paper also identifies the need to make sure that the voice recognition system can be able to
interpret commands given to it in various accents and speech intonations.

e Performance Optimization: To improve the system’s performance especially when dealing with voice interface and content that
is frequently changing.

H. Deployment and Continuous Improvement

Once the testing is done and it produces positive results then the platform will be implemented. Following deployment, continuous

monitoring and improvements will be carried out based on user feedback:

e  User Feedback: Feedback from both visually impaired and non-visually impaired users of the system will be useful in its further
enhancement. This include; improving the voice command recognition, the Ul design and any new accessibility concerns.

e Continuous Model Refinement: The model of voice recognition will be developed further to recognize accents, languages, and
particular phrases that users may enter to provide equal access to the service for any client.

To create an effective e-commerce solution for visually impaired users, different steps of this methodology can be followed to

provide a more engaging and easy to use shopping experience. Voice commands, accessibility options, and secure user management

options mean that this platform has the potential to revolutionise the online shopping experience for the better, to enable and

empower everyone. The platform has been designed using modern technologies and is developed through an iterative design process

to ensure that it can be easily modified to meet the changing needs of the users and allow all users to shop on their own.

V. RESULTS AND DISCUSSION
This section outlines the performance and security analysis of the Voice-Enabled Inclusive E-Commerce Platform, focusing on the
performance metrics, system evaluation, and security compliance. Relevant tables and graphs are included to represent the data
collected during the testing and evaluation phases.

A. Performance Metrics

The platform was evaluated using several performance metrics to measure system responsiveness, accuracy of voice commands, and
overall user experience. The key metrics used in the evaluation are listed below:

1) Voice Command Accuracy: Measures the percentage of correctly interpreted voice commands by the system.

2) System Response Time: The time taken by the system to respond to voice commands or GUI inputs.

3) Page Load Time: The average time taken for a page to fully load for both desktop and mabile users.

4) Transaction Success Rate: The percentage of successful transactions (checkout and payment processes) without any errors.

5) Error Rate: The percentage of errors during interaction, including unrecognized commands or failed transactions.

6) Uptime: The percentage of time the platform remained available without downtime.

TABLE 1 : Key Performance Metrics

Metric Target Measured Value Comments
Value

Voice Command Accuracy 95% 93% Slight variation in noisy environments
System Response Time <2 sec 1.5sec Well within acceptable range
Page Load Time (Desktop) <3 sec 2.8 sec Good performance on average
Page Load Time (Mobile) <4 sec 3.5sec Slight delay on mobile devices
Transaction Success Rate 98% 97.5% Nearly all transactions successful
Error Rate <5% 2% Minimal errors in system
Uptime 99.9% 99.8% Minor scheduled maintenance downtime
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B. Performance Analysis

1) Voice Command Accuracy

The platform sorted out voice command accuracy at 93%, close to the desired mark of 95%. A large number of misinterpretations
happened in areas surrounded by heavy background noise potentially impairing the voice recognition system. Changes to the noise
reduction options within the speech-to-text API should boost accuracy further.

2) System Response Time

An average system reaction time of 1.5 seconds falls below the accepted limit of 2 seconds. This captures the elapsed time
necessary for processing voice commands and completing tasks which ensure a pleasant and efficient user experience. The system
operated effectively when stressed and maintained stable response times across various situations.

3) Page Load Time

Page load times on desktop devices averaged 2.8 seconds opposed to 3.5 seconds on mobile devices. Differences in network speed
and device hardware explain this variation. By reducing the size of images and cutting down on script requirements one might
enhance the mobile experience and trim down load times.

4) Transaction Success Rate

With a 97.5% success rate the target of 98% is not met as a small number of transactions registers as unsuccessful due to payment
gateway problems. Most transactions proceeded quickly and demonstrated the efficiency of the payment system. Better
management of payment gateway errors will lower the failure rate even more.

5) Error Rate

The system logged an error rate of only 2%, much lower than the desired 5%. The majority of the mistakes occurred due to
confusion over voice inputs or small system problems during movement. The errors had little effect on how users experienced the
system.

6) Uptime

The platform maintained an availability of 99.8%, which is slightly weaker than the 99.9% aim. Downtime during the updates was
caused by planned maintenance. Greater availability was guaranteed by the cloud infrastructure that notified users of expected
downtime beforehand.

Voice Command Accuracy Over Time
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Figure.2: Voice Command Accuracy Over Time

Explanation: This graph shows the improvement in voice command accuracy over time, as the system adapts to different user inputs
and environments. The accuracy rate remains consistent, with slight dips in noisy conditions.
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Figure.3: System Response Time

Explanation: The graph illustrates the system's response time across various test scenarios, including normal usage, high traffic, and
voice command inputs. The average response time consistently stayed below the 2-second threshold.
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Figure.4: Page Load Time Comparison (Desktop vs Mabile)

Explanation: This graph compares the page load times for desktop and mobile devices. While both are within acceptable limits, the
desktop load time is slightly faster than the mobile version.

C. Compliance with WCAG 2.1

All features on the platform are accessible to visually impaired users owing to the compliance with Web Content Accessibility
Guidelines (WCAG) 2.1 that allows them to use vocal commands. Inclusive and accessible experiences arise from real-time vocal
feedback and easy navigation provided by the platform.

1) Data Encryption

All data is secured by AES-256 encryption for data storage and TLS for data during transit on the system. Payment information and
user authentication credentials receive secure encryption and meet the data security needs of GDPR and similar regulations.

2) Authentication and Access Control

Access authorization and verifying identities are performed.To provide greater security the platform uses OAuth 2.0 and relies on
MFA for verification. It allows only verified users to engage with crucial functions including financial methods and personal
information.
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3) Fraud Detection and Monitoring

Fraud takes place when irregularities are detected. Algorithms that detect fraud are always in real-time monitoring transactions for
potential suspicious actions. If the system notices strange behavior within transactions it leads to additional security investigations
and warnings for users to deter unauthorized use of the platform.

4) Regular Security Audits

On a consistent basis the platform screens for potential issues through audits and vulnerability testing. The system is protected and
follows industry norms thanks to these regular audits. Every time a major update is made penetration tests are conducted to check
the system's strength.

TABLE 2: Security Metrics

Metric Target | Measured | Comments
Value Value

Data Encryption | AES- AES-256 | Meets industry

Level 256 standards for
encryption

Authentication 99% 99.2% MFA ensures strong

Success Rate authentication

Fraud Detection | 100% 100% Real-time fraud

Rate detection  functioning
well

GDPR Full Full Fully compliant with

Compliance GDPR regulations

WCAG 2.1 | Full Full Platform fully

Compliance accessible to all users

Transaction Security Monitoring

800
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400

Number of Transactions

200

Normal Suspicious Fraud Detected
Transaction Type

Figure.5: Transaction Security Monitoring

Explanation: This graph shows the transaction monitoring process, highlighting successful fraud detection and the handling of
anomalies during financial transactions.
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V. CONCLUSION

This platform provides a great advancement in enabling visually impaired shoppers and keeps a consistent experience for regular
buyers. Voice recognition technology from the Web Speech API helps the platform let users engage in essential e-commerce actions
including signing in and shopping with voice commands. Without this setup visually impaired users can function independently and
enjoy a more accepting environment. Backed by Flask as a framework developers can manage user accounts efficiently while
guarding against risks in transactions. This framework assists in scaling up operations into the future. Additionally the platform is
designed to be friendly for everyone by addressing accessibility issues such as screen reader support and easy navigation. Passwords
are protected by hashing during development to create a secure environment while boosting efficiency. In responding to user
feedback and regular testing the platform will adapt to serve numerous user demands and deliver a diverse and inclusive shopping
journey. This initiative illustrates technology's role in building a just online shopping experience for the visually impaired by
providing equivalent opportunities as for everyone else.

VI. FUTURE ENHANCEMENT

In the coming months the Voice-Enabled Inclusive E-Commerce Platform will receive updates that prioritize better accessibility and
personalization to offer a more user-friendly approach. Advanced changes will include adding support for various languages for
voice commands so that users with different languages can explore the platform in their choice of language. By leveraging Al
technology for personalized recommendations users' engagement and satisfaction will improve. By adding real-time voice payments
to the platform we can improve the checkout process and make it completely hands-free for visually impaired users. Projection of
safer transaction protocols through voice biometrics and multi-factor authentication will secure user information and transactions. In
addition to that integration of machine learning models can enhance the precision of voice recognition for different accents and
speech styles improving user experience. Bringing in AR/VR solutions along with advanced assistive Tools like haptic feedback
will guarantee a more engaging shopping experience for every user.
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