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Abstract— This project focuses on developing a voice-based email assistant to help visually
impaired users perform email operations without using a keyboard or screen. The system was
implemented using Python and Django, and it allows users to compose, send, and read emails
using voice commands. Speech recognition was used to convert spoken input into text, and text-
to-speech was used to provide audio responses to the user.

The generative Al module was integrated to structure the spoken input into properly formatted
email content. SMTP and IMAP protocols were configured to enable sending and receiving
emails securely. The system was tested using real-time voice input, and it successfully
performed email communication tasks. This implementation improves accessibility and helps
visually impaired users communicate independently using voice interaction.
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1. INTRODUCTION

Digital communication technologies have become an essential part of modern daily life, particularly email,
which serves as a primary medium for personal, professional, and healthcare-related interactions. However, most
existing email platforms are designed with graphical user interfaces that heavily depend on visual interaction.
This creates significant accessibility barriers for individuals with visual impairments, limiting their ability to
independently access and manage digital communication.

Although assistive technologies such as screen readers provide basic accessibility, they often require users to
remember multiple keyboard shortcuts and navigate complex interfaces. This increases cognitive effort and
makes tasks such as composing structured emails more difficult.

These challenges become more critical in healthcare scenarios, where timely and accurate communication is
necessary for appointment scheduling, receiving medical information, and maintaining communication with
healthcare providers.

Recent advancements in speech recognition and artificial intelligence have created new opportunities to improve
accessibility.

Voice-based interaction allows users to communicate with systems naturally through speech, reducing reliance
on visual interfaces. Generative Al models further enhance this capability by converting spoken input into
properly structured and meaningful written communication.

This project implements a voice-based email assistant using speech recognition, generative Al, and text-to-
speech technologies.
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The system was developed using Python and Django framework and tested using real voice input. The
implementation allows users to perform email operations such as composing, sending, and reading emails using
voice commands.

This system improves accessibility and provides a practical solution for visually impaired users, especially for
healthcare-related communication.

II. PROBLEM STATEMENT

Despite the availability of assistive tools, visually impaired individuals continue to face major difficulties when
accessing and managing email systems. Most email platforms require visual navigation, keyboard interaction,
and manual input, which are not suitable for users who depend entirely on audio-based interaction.

Screen readers provide basic functionality but often lack intelligent assistance for composing structured and
meaningful email content.

These limitations are especially problematic in healthcare communication, where patients must interact with
hospitals and medical professionals through email for appointments, prescriptions, and important medical
updates. Existing systems do not provide sufficient automation, intelligent assistance, or fully voice-based
interaction tailored to the needs of visually impaired users.

Therefore, there is a need for a voice-enabled email assistant that allows users to perform all email operations
using speech while automatically generating well-structured email content. Such a system can improve
accessibility, reduce dependency on external assistance, and enhance communication efficiency, especially in
healthcare environments.

III. BACKGROUND WORK

Voice-based interaction systems have emerged as an important solution for improving accessibility for visually
impaired users, as they allow interaction without relying on visual elements. Traditional assistive tools such as
screen readers, including NVDA and JAWS, convert visual content into audio output. While these tools provide
basic accessibility, they often require extensive keyboard navigation and familiarity with commands, which can
increase user effort and reduce efficiency during complex tasks like email composition and management.
Commercial voice assistants such as Google Assistant and Amazon Alexa have demonstrated the effectiveness
of speech-driven interfaces for performing general tasks. These systems can read messages and respond to
simple commands; however, they are limited when handling structured communication such as drafting
professional emails. They typically lack the ability to understand detailed user intent and generate properly
formatted content suitable for formal or healthcare communication.

Recent developments in generative artificial intelligence have introduced advanced capabilities in natural
language understanding and content generation. Large language models can analyze user input, interpret context,
and produce coherent and meaningful text output. These capabilities make generative Al highly useful for
applications that require automated text

creation, such as email drafting. In accessibility-focused systems, generative Al can assist users by transforming
spoken input into clear and professionally structured messages.

Several research studies have explored voice-controlled email systems designed for visually impaired users [2],
[3], [4], [6]. These systems demonstrated the feasibility of using speech recognition and text-to-speech
technologies to enable email access through voice commands. However, many of these solutions focused mainly
on executing basic commands such as reading or sending emails and did not include intelligent content
generation features. As a result, users still needed to manually adjust or refine email content.

Speech recognition and text-to-speech technologies play a critical role in voice-based accessibility systems [8],
[9]. Modern speech recognition models provide improved accuracy in converting spoken language into text,
even in real-world environments.

Similarly, advanced text-to-speech systems generate clear and natural audio responses, improving user
understanding and interaction. These technologies reduce user effort and make communication systems more
accessible.

Building upon these existing advancements, the proposed system integrates speech recognition, generative Al,
and secure email communication into a unified platform. By combining intelligent email generation with voice-
based interaction, the system provides a more effective and accessible solution for visually impaired users. This
approach improves communication independence and enhances accessibility, particularly in important areas such
as healthcare communication.
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TABLE I. COMPARISON OF EXISTING SYSTEMS AND THE PROPOSED SYSTEM

Criteria Existing System Proposed System
AI-Email Composition Limited Al-Assisted

Voice Interaction Partial Voice-Controlled
Email Support Basic SMTP/IMAP SMTP/IMAP + Al
Audio Feedback Standard TTS gTTS

Accessibility

Limited Support

Accessibility-Focused

A. Recent Research Developments

Recent studies have focused on combining artificial intelligence, speech processing, and assistive technologies to
improve accessibility for visually impaired individuals. Recent studies published during 2024 and 2025 have
demonstrated the effectiveness of large language models in generating structured textual content from natural
speech input.

These models have shown significant potential in reducing user effort during communication tasks and
improving the quality of generated content [10], [11], [12].

Several accessibility-oriented systems have also explored the integration of speech recognition and text-to-
speech technologies for hands-free interaction.Recent investigations reported improvements in speech
recognition accuracy, adaptive voice interfaces, and multilingual support, enabling more natural communication
experiences for users with disabilities [8], [9].

In healthcare communication environments, voice-enabled assistive systems have been applied to appointment
scheduling, medical information access, and patient-provider communication. These developments indicate a
growing interest in intelligent voice-driven solutions that promote accessibility and independent digital
communication.

Motivated by these advancements, the proposed system integrates speech recognition, generative Al, and secure
email communication into a unified framework for visually impaired users.

IV. METHODOLOGY

The proposed system is designed to provide a fully voice-controlled email interaction platform for visually
impaired users. The architecture integrates multiple functional components that work together to capture voice
input, process commands, generate email content, manage communication, and deliver audio feedback. The
design focuses on accessibility, reliability, and efficient performance using open-source technologies and
standard communication protocols.

A. Speech Interaction

The system begins by capturing the user’s spoken commands through a microphone interface. The
speech_recognition library is used to convert the captured voice signals into text format. This conversion allows
the system to understand user instructions such as composing, reading, or sending emails. By enabling natural
voice input, this module eliminates the need for manual typing or visual interaction, making the system more
accessible for visually impaired individuals.

The speech recognition process is designed to handle variations in speech patterns and provides reliable
transcription of user commands. The module was tested using a laptop microphone, and it successfully converted
voice input into text during real-time testing.

B. Audio Response Generation

To ensure continuous interaction, the system provides audio feedback for every operation performed. The gTTS
(Google Text-to-Speech) library is used to convert system-generated text into spoken output. The generated
speech is then played using the playsound module.

This feedback mechanism informs users about system status, confirms executed actions, and guides them
through various operations. Providing clear audio responses helps users understand system behavior and
improves overall usability.

C. Artificial Intelligence Processing

Once the user’s spoken input is converted into text, the system uses the google.generativeai module to process
and refine the content. The generative Al model analyzes the input and converts it into a structured and
meaningful email format.
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Fig. 1. System Architecture

It improves grammar, organizes the content logically, and ensures that the message is suitable for professional
communication. This automated content generation reduces user effort and ensures accurate email composition
without requiring manual editing.

D. Email Communication

The system uses Python-based email libraries such as smtplib, imaplib, and email.mime to manage email
operations. These libraries enable the system to send new emails, retrieve incoming messages, and manage
attachments securely. The system interacts with email servers using standard SMTP and IMAP protocols,
ensuring reliable communication. Users can perform all email-related tasks using voice commands, including
composing, sending, and reading messages.

E. Web Framework Management

The Django framework serves as the core platform for managing system functionality and user interaction. It
handles user authentication, manages sessions, and coordinates communication between different system
modules.

Django provides a secure and scalable environment that supports efficient system performance and ensures safe
handling of user data.

F. System Utilities

Supporting modules such as os, threading, and time are used to manage system-level operations. These modules
assist in file handling, background processing, and task scheduling.They help maintain smooth system
performance by ensuring efficient execution of multiple processes simultaneously. These utilities contribute to
system stability and improve overall responsiveness.

V. ALGORITHMS AND TECHNICAL COMPONENTS

This system does not introduce a completely new machine learning algorithm but integrates existing advanced
technologies to build an effective voice-based email assistant. The system combines speech recognition,
generative Al, text-to-speech synthesis, and standard email communication protocols to deliver accessible and
intelligent functionality. The strength of the system lies in the efficient integration of these technologies to
enable seamless voice-driven email interaction.

A. Speech Recognition

The speech recognition module is responsible for converting spoken input into text. The system uses the
speech_recognition library, which interacts with advanced speech processing models to perform accurate voice-
to-text conversion. These models are trained to recognize different speech patterns, accents, and variations in
pronunciation. The module captures audio input through a microphone and processes it to identify spoken words.
This approach allows users to interact with the system naturally using voice commands. By using reliable speech
recognition services, the system ensures accurate command interpretation and smooth user interaction.

B. Generative Al For Email Composition

The generative Al component plays an important role in converting spoken input into structured email content.
The system uses Google’s generative Al model to analyze user input and generate properly formatted email
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messages. The model understands the meaning and intent of the spoken text and produces clear and meaningful
written communication.

This process improves grammar, organizes information, and ensures professional email formatting. By
automating the email composition process, the system reduces user effort and enables visually impaired users to
communicate effectively without manual typing.

C. Text to Speech Synthesis

The text-to-speech module converts system-generated text into spoken audio output. The gTTS (Google Text-
toSpeech) library is used to generate natural and understandable speech. This allows the system to provide audio
feedback for commands, notifications, and email content.

The audio output helps users understand system responses and interact confidently without needing visual
confirmation. This feature improves accessibility and ensures continuous communication between the user and
the system.

D. Email Protocol Libraries

The system uses standard Python libraries such as smtplib and imaplib to handle email communication.

These libraries allow the system to send emails, receive messages, and manage attachments securely. The
implementation follows established email communication protocols such as SMTP and IMAP.

These protocols ensure reliable and secure communication between the system and email servers. Error handling
mechanisms are included to maintain system stability and ensure proper operation during communication
processes.

VI. RESULTS

A. Experimental Setup

The developed voice-based email assistant was assessed through a series of functional evaluations involving five
participants. Testing was performed on a Windows-based computing platform using a standard microphone and
noise-reduction audio devices to improve speech capture quality.

The application was implemented using Python and the Django framework, with integrated modules for speech
recognition, text-to-speech conversion, generative Al processing, and email communication through SMTP and
IMAP protocols.

During the evaluation process, participants executed various email-related operations, including command
recognition, email drafting, message transmission, inbox access, and attachment management.

The purpose of the assessment was to examine the operational performance, accessibility, and reliability of the
proposed system under practical usage conditions.

The experiments were conducted in an indoor environment with moderate ambient noise levels. System
performance was

analyzed by monitoring the successful execution of user requests and the overall completion of assigned tasks.
The observations obtained from these evaluations were used to assess the effectiveness of the proposed voice-
driven email communication platform.

B. Functional Evaluation Results

The developed system was subjected to functional testing to verify its ability to perform voice-driven email
operations. Five participants were asked to execute a set of common tasks, including voice command
recognition, email composition, email transmission, email retrieval, and attachment handling. The outcome of
each task was recorded based on successful completion without requiring manual intervention.

TABLE II. FUNCTIONAL EVALUATION RESULTS

Task Performed Number of Trials Successful Executions Success Rate (%)
Voice Command Recognition 5 5 100

Email Composition 5 4 80

Email Sending 5 5 100

Email Reading 5 4 80

Attachment Handling 5 4 80

The evaluation results indicate that the proposed system was capable of performing the majority of email-related
operations successfully through voice interaction. Voice command recognition and email transmission achieved
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the highest performance, while email composition, reading, and attachment processing occasionally required
repeated input due to speech interpretation variations.

Overall, the system demonstrated reliable functionality and provided an accessible communication platform for
visually impaired users.

C. User Feedback Analysis

A qualitative evaluation was conducted to understand the usability and accessibility of the proposed system. The
five participants who tested the application were asked to provide feedback based on ease of interaction, system
responsiveness, voice communication quality, and overall user experience.

The collected responses indicated that the voice-based interface simplified email operations and reduced
dependence on conventional input methods. Most participants reported that the

audio feedback mechanism improved navigation and made the system easier to operate.

The results suggest that the proposed solution provides an accessible and user-friendly communication platform
for visually impaired users.

TABLE III. USER FEEDBACK ANALYSIS

Evaluation Parameter Rating (out of 5)
Ease of Use 4.4
Voice Interaction Quality 4.2
Accessibility Support 4.6
System Responsiveness 4.1
Overall Satisfaction 4.5

D. Discussion

The testing results demonstrate that the proposed voice-based email assistant can successfully perform essential
email operations through speech-driven interaction. The integration of speech recognition, generative Al, and
text-to-speech technologies enabled users to compose, send, and retrieve emails with minimal manual effort.
Although minor variations in speech recognition were observed in noisy environments, the overall system
performance remained stable. The findings indicate that the proposed solution can improve accessibility and
support independent communication for visually impaired individuals. Future enhancements may focus on
multilingual support, improved noise handling, and integration with additional assistive services.

E. Limitations

Although the proposed system demonstrated satisfactory performance during functional evaluation, certain
limitations were identified. The accuracy of speech recognition may vary depending on environmental noise
conditions, microphone quality, and user pronunciation.

The current implementation primarily supports English-language interaction and was evaluated using a limited
number of participants. Additionally, cloud-based Al services require internet connectivity, which may affect
response time in low-network environments. Future improvements can focus on multilingual support, enhanced
noise reduction techniques, and large-scale user evaluation.

VII. CONCLUSION

The developed system successfully enables visually impaired users to perform email operations using voice
commands. The system was implemented using Python, Django, speech recognition, and generative Al modules.
Testing confirmed that the system can compose, send, and read emails without requiring visual interaction. The
integration of speech recognition and text-to-speech improved accessibility and made the system easy to use.

The integration of generative Al improves the quality and clarity of email content by converting spoken input
into structured and meaningful communication. Text-to-speech functionality ensures continuous audio feedback,
allowing users to interact confidently with the system. The use of standard email protocols ensures secure and
reliable communication, making the system suitable for real-world applications, including healthcare
communication.

The proposed solution enhances accessibility, reduces user effort, and promotes independent digital
communication for visually impaired individuals. Future improvements may include multilingual support,
improved response speed, and integration with additional healthcare and scheduling systems. This work
contributes to the advancement of assistive technology by providing a practical and scalable solution for
inclusive communication.
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