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Abstract - Emailing is gaining more significance in the in- 

formation society of today for the sharing of information in 

the workplace, learning community, and private life. However, 

visually disabled people face many challenges with typical email 

systems, despite the aid tools in actuality. The majority of the 

solutions at hand actually complicate things more than ease them 

up. In this paper, a new voice-controlled email system designed 

for visually disabled persons is put forward: VocalMail. The 

system makes use of advanced speech recognition to capture user 

commands and applies natural language processing techniques to 

understand the user’s intentions and clear-sounding speech output 

to provide them with feedback. While other tools attempt to mend 

the existing systems, VocalMail establishes an entirely different 

way to deal with email with natural conversation. Users are able 

to compose emails, read messages, get the inbox in order, and deal 

with the email accounts orally. We tested our system with twenty 

users with different levels of visual disability.  
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1. INTRODUCTION 

This research proposes VocalMail, a completely new ap- 

proach to email management for visually impaired users. 

Instead of trying to improve existing screen readers, Vocal- 

Mail creates an entirely voice-based email system that works 

through natural conversation. The proposed system enables 

users to carry out all email- related tasks through natural 

speech. For instance, they can issue voice commands such 

as “compose a new message to John” or “read my unread 

emails,” without the burden of mem- orizing complex 

shortcuts or navigating multiple menus.You ask for 

something, the system totally gets it and fires back in plain 

English—none of that weird robot- speak. VocalMail’s got 

four main parts doing their thing together. First off, the 

speech recognition part grabs whatever you say and spits it 

out as text. Then, the NLP bit (yeah, it’s as fancy as it 

sounds) figures out what you’re actually trying to do. 

Managing your emails? That’s just sending messages and 

keeping your inbox from looking like a dumpster fire. The 

system interfaces with regular emails such as Gmail and 

Outlook, and therefore the users access the emails that they 

already have accounts without the need to switch to other 

services. All the communications are encrypted to protect 

private and confidential information. 

 

2. LITERATURE SURVEY 
Many researchers have focused on enhancing assistive tech- 

nologies for individuals with disabilities, particularly through the 

development of voice-controlled systems and accessible email 

management solutions. Smythe, Johnston, and Browne researched 

new approaches to speech recognition for assistive technology in 

2020.Re- searchers examined different approaches to improving 

the effectiveness and usability of speech recognition for individ- 

uals with disabilities. Their findings suggested that conven- tional 

speech recognition systems often struggle to accurately process 

the specific vocabulary and commands required for integration 

into assistive technologies.Their work indicated general-domain 

systems outperformed special-domain systems where well- tuned 

for a particular task. They further recognized that noise reduction 

and acoustic adaptation have key roles to play in enabling 

consistent performance under real-world conditions. This study is 

relevant background for informing effective speech recognition 

system design for accessibility. 

In 2019, Garc´ıa, Martens, and Willson published a study on the 

application of natural language processing in accessibility tools. 

Their research investigated how computer systems could more 

effectively interpret user intentions when expressed in natural 

speech rather than through rigid command structures. They 

developed methods for identifying user intent from spontaneous 

speech and evaluated these with participants having diverse 

disabilities. The study demonstrated that natural language 

interfaces greatly simplify the learning process for assistive 

technologies, enabling users to complete tasks more efficiently 

when allowed to speak naturally instead of mem- orizing specific 

command syntax. This work established key principles for 

designing conversational interfaces that are both intuitive and 

user-friendly. 

Anders et al conducted a paper in the year 2018 on conver- 

sational agents for email management. Their work included the 

creation of voice-controlled systems that could execute complex 

tasks in emails with spoken interaction. They noticed the natural 

pattern of the users mentioning the functioning of emails and 

discovered the regular patterns of the behavior of people Describe 

what they hope to accomplish with the message. The re- search 

observed that the chat-like interfaces of the typical keyboard and 

mouse were preferred by the users interactions, in particular for 
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regular email housekeeping tasks. Their study offered important 

guidance for the development of voice-based interfaces tailored to 

email applications. 

 

3. METHODOLOGY 

The creation of VocalMail follows a well-defined plan with four 

distinct parts that collaborate to deliver total voice- controlled 

email capability. Each part performs individual functions while 

integrating directly with the others to generate a seamless user 

experience. The voice processing module is the heart of the 

VocalMail system. As far as users talking are concerned, the 

system first captures their voice using a micro- phone and 

processes the audio signal for quality enhancement. The noise of 

the environment is filtered and automatic volume leveling is 

executed so that the input remains clear regardless of how distant 

the users are from the microphone or how loudly they talk. The 

system can see to recognize whether it is being addressed and 

when it is only silence or ambient noise, and this informs it when 

to start listening and when to stop. 

 

                             
 

              Fig. 1. Block diagram of VocalMail system architecture 

 

The speech recognition component relies on advanced neu- ral 

network models trained on extensive datasets of spoken language. 

These models are particularly effective at recogniz- ing email-

related vocabulary, including the names of common email 

platforms, technical terms, and frequently used oper- ational 

commands. The system is capable of understanding both explicit 

instructions, such as “delete this message,” as well as natural voice 

dictation for composing email content. This capability allows 

users to interact with the system in a highly convenient and 

intuitive manner. 

The natural language understanding module uses the rec- ognized 

speech text and figures out what exactly the user actually wants to 

do. This involves several passes of analysis to figure out the 

specific email operation in question being requested and to extract 

specific information like names of recipients, subject line, or folder 

names. The system can recognize many variations of saying the 

same thing, so users can speak naturally without worry of being 

exact with words or commands. 

Context awareness allows the system to remember previous 

interactions and maintain ongoing conversations. If a user says 

”send it to Sarah” after previously composing a message, the 

system understands that ”it” refers to the message they were 

working on and ”Sarah” is the intended recipient.Because the 

system remembers the context, conversations flow more naturally 

and users don’t have to keep saying the same things again and 

again. 

The email management system carries out essential opera- tions 

through standard internet protocols that are compatible with major 

providers such as Gmail, Yahoo, and Outlook. Se- curity measures 

protect user login information and ensure that all email 

communications are encrypted during transmission. It offers a 

complete set of functionalities, including reading emails, 

composing and sending new messages, organizing con- tent into 

folders, performing searches for specific information, and 

managing contact lists. 

The audio response component generates natural-sounding speech 

to communicate with users throughout their email management 

activities. The system uses advanced text-to- speech technology 

that produces human-like voice output with appropriate tone and 

emphasis for different types of information. Routine 

confirmations are brief and efficient, while more complex 

information gets presented in a clear, organized manner. 

The system is designed to adjust its responses according to user 

preferences and the nature of the information being con- veyed. 

For lengthy emails, it can provide summaries highlight- ing the 

key points, or users can request complete readings if they need all 

the details. Different voice settings accommodate individual 

preferences for speech rate, voice characteristics, and presentation 

style. Such customization enhances usability by accommodating 

diverse listening styles and accessibility requirements. ” navigate 

to send folder.” When users dictated email content using natural 

speech, the accuracy was slightly lower due to individual 

differences in pronunciation and speaking patterns, but still 

significantly better than traditional input methods used with screen 

readers. 

Task completion time measurements revealed dramatic im- 

provements in efficiency when participants used VocalMail 

compared to conventional screen reader software. The average 

time required to compose and send a professional email using 

traditional screen reading technology was 5.7 minutes. The same 

task using VocalMail required only 1.2 minutes. This represents a 

79% reduction in task completion time, which translates directly 

to improved productivity for daily email correspondence. 
 

 

 

 

 

 

 

 

Voice Input 

 

 
 

Email Management 
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TABLE I 

PERFORMANCE COMPARISON BETWEEN TRADITIONAL SCREEN 

READERS AND VOCALMAIL 

 

 

 

 

 

User satisfaction assessment used standardized 5-point rat- ing 

scales where participants evaluated various aspects includ- ing 

system accessibility, operational independence, learning difficulty, 

and overall user experience quality. Traditional screen readers 

received an average satisfaction rating of 3.1 out of 5, while 

VocalMail achieved an average rating of 4.7 out of 5. This 

significant improvement reflects overwhelmingly positive user 

feedback and strong preference for the voice- driven interface 

approach. 

4. RESULTS 

We tested VocalMail with twenty participants who have various 

levels of visual impairment. The participants included people of 

different ages and experience levels with technology and email 

systems. Each person completed several typical email tasks using 

both VocalMail and traditional screen reader software so we could 

compare how well each system per- formed.  

Fig. 2. Performance comparison across key metrics showing VocalMail 
superiority 

Figure 2 compares the performance of traditional screen readers 

and VocalMail across five key measures. The re- sults show 

that screen readers take much longer to complete tasks and make 

more errors, making them less efficient. VocalMail, on the other 

hand, completes tasks faster, makes fewer mistakes, and gets 

higher user satisfaction ratings. The difference in recognition 

accuracy is especially clear, with VocalMail handling voice input 

very effectively while screen readers struggle. Users also reported 

that VocalMail feels more intuitive and easier to use. Its fast 

response time helps reduce frustration during email management. 

Overall, VocalMail provides a smoother and more reliable 

experience for visually impaired users. 

Fig. 3. Task completion time showing significant reduction with VocalMail 

Figure 3 focuses specifically on task completion time and 

reinforces the findings from the comprehensive comparison. 

Traditional screen readers require more than five minutes for 

typical email tasks, while VocalMail completes the same tasks in 

approximately one minute. This dramatic time reduction 

demonstrates that VocalMail not only works more efficiently but 

also saves users considerable effort in their daily email 

management activities. 

Error rate analysis revealed substantial improvements in 

operational accuracy. VocalMail users experienced only 6% task 

failure rates compared to 21% for traditional screen reader usage. 

These improvements reflect both the system’s technical reliability 

and the reduced complexity of voice-based interac- tion compared 

to keyboard-intensive screen reader navigation. Precision and 

recall measurements show VocalMail achiev- ing 91% precision 

and 88% recall, resulting in an F1 score of 89%. In comparison, 

traditional screen readers achieved 68% precision, 72% recall, and 

an F1 score of 70%. These metrics demonstrate VocalMail’s 

superior accuracy in understanding user intentions and executing 

requested email operations cor- rectly. 

Qualitative feedback from post-evaluation interviews re- vealed 

consistent themes about VocalMail’s positive impact on daily 

email management experiences. Participants frequently 

mentioned the natural, conversational interaction style that 

eliminated the artificial complexity typically associated with 

assistive technologies. Many users appreciated being able to 

express commands using normal speech patterns rather than 

memorizing specific keyboard combinations or navigating 

through complicated menu systems. 

Several participants reported significant reductions in frus- tration 

levels and mental fatigue when using VocalMail for extended 

email management sessions. The elimination of repetitive 

navigation tasks and the responsive nature of voice interaction 

contributed to more pleasant and productive email experiences. 

Users expressed increased confidence in their ability to manage 

professional correspondence independently without requiring 

assistance from others. 

 

 

5. DISCUSSIONS 

The experimental results provide strong evidence that Vo- calMail 

represents a significant advancement in email accessi- bility 

technology for Persons with low vision. The substantial 

improvements in task completion efficiency, combined with 

consistently high user satisfaction ratings, demonstrate the 

transformative potential of well-designed voice-controlled in- 

terfaces to revolutionize digital accessibility beyond traditional 

assistive technology solutions. 

The 79% reduction in task completion time has impor- tant 

implications for both productivity and quality of life 

improvements. This efficiency gain enables visually impaired 

users to participate more effectively in professional environ- 

ments where timely email communication is critical. The time 

savings also reduce frustration and encourage greater engagement 

with digital correspondence, potentially leading to enhanced social 

Evaluation Metric Screen Reader VocalMail 

Average Task Duration 5.7 min 1.2 min 

System Error Rate 21% 6% 

User Satisfaction Score 3.1/5 4.7/5 

Recognition Accuracy N/A 94% 

Independence Rating 2.8/5 4.8/5 

Precision 68% 91% 

Recall 72% 88% 

F1 Score 70% 89% 

https://ijsrem.com/


      International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 09 Issue: 09 | Sept - 2025                               SJIF Rating: 8.586                                      ISSN: 2582-3930                                                                                                           

  

© 2025, IJSREM      | https://ijsrem.com                                                                                                                                            |        Page 4 
 

and professional connections for individuals who previously 

found email management too cumbersome or time-consuming. 

The improvements in user satisfaction reflect more than simple 

convenience enhancements. They signal a fundamental shift 

toward user empowerment and digital independence. The 

conversational interface approach eliminates many of the artificial 

barriers that traditional assistive technologies inadver- tently 

create, including the need for extensive memorization and 

unnecessary navigation procedures. This empowerment has 

psychological benefits that extend beyond immediate task 

completion, fostering greater confidence and autonomy in digital 

environments. 

The high speech recognition accuracy rates confirm the 

effectiveness of domain-specific language modeling for as- sistive 

technology applications. Unlike general-purpose voice assistants 

that must support broad vocabulary ranges, Vocal- Mail’s focused 

approach to email-specific terminology and commands achieves 

superior performance in specialized en- vironments. This finding 

suggests that targeted voice interface development can provide 

substantial benefits over generic solutions for accessibility 

applications. 

However, several limitations require attention in future 

development and deployment phases. The system’s reliance on 

stable internet connectivity for effective speech recogni- tion and 

natural language processing can pose challenges in low-bandwidth 

or unreliable network environments. Future iterations should 

incorporate offline processing capabilities to address these 

connectivity limitations and maintain consistent functionality 

across diverse usage scenarios. 

Privacy considerations regarding voice data processing re- quire 

careful attention, particularly in organizational or profes- sional 

settings where sensitive communications are involved. While 

current implementation practices emphasize user pri- vacy 

protection through encrypted transmission and minimal data 

retention policies, institutional policies may require ad- ditional 

security measures or local processing capabilities to meet 

regulatory compliance requirements. 

The evaluation focused on English language interactions, which 

may limit the system’s applicability to users who com- municate 

in other languages or multilingual communication scenarios. 

Expanding language support would significantly increase 

VocalMail’s potential impact and usability across di- verse global 

communities with varying linguistic requirements. Environmental 

factors such as background noise can oc- casionally affect speech 

recognition accuracy, particularly in busy office environments or 

open spaces. Future development should explore more robust 

acoustic modeling techniques and noise cancellation capabilities 

to improve performance consistency across different acoustic 

conditions. 

Despite these limitations, the fundamental effectiveness of the 

voice-based approach has been convincingly demonstrated 

through rigorous testing. The dramatic improvements in ef- 

ficiency, accuracy, and user satisfaction provide compelling 

evidence of conversational interfaces’ potential to transform 

digital accessibility at meaningful scales. 

 

6. CONCLUSIONS 

This research successfully demonstrates that VocalMail rep- 

resents a significant breakthrough in email accessibility tech- 

nology for visually impaired users. Through comprehensive 

testing with twenty participants from diverse backgrounds and 

experience levels, we have generated clear evidence of the 

system’s ability to address longstanding challenges in digital 

communication accessibility. 

The quantitative findings demonstrate substantial improve- ments 

across all evaluated performance areas, with task com- pletion time 

reductions exceeding 79% and user satisfaction ratings improving 

by more than 50% compared to tradi- tional screen reader 

solutions. These improvements translate to meaningful 

productivity gains in daily activities, professional effectiveness, 

and personal independence for visually impaired users who 

previously encountered significant obstacles in digital 

communication environments. 

Nevertheless, beyond its functional advantages, VocalMail 

signifies a paradigm shift in technology design—moving from 

simply accommodating individuals with disabilities to gen- uinely 

empowering them. The conversational interface ap- proach 

removes artificial limitations imposed by traditional assistive 

technologies while providing natural, intuitive inter- action 

mechanisms that are enabling rather than restrictive or 

burdensome. 

The system’s modular architecture and standards-based 

implementation ensure practical deployability across various 

computing environments with guaranteed compatibility with 

existing email infrastructure. This design supports adoption by 

educational institutions, corporate organizations, and indi- vidual 

users without requiring extensive infrastructure modifi- cations, 

specialized training programs, or prohibitive costs. 

Our research contributes to the broader field of accessibility 

technology by demonstrating the potential for domain-specific 

conversational AI applications to outperform general-purpose 

assistive solutions. The success of natural language processing for 

email-specific tasks and contexts establishes a model for similar 

applications in other digital domains requiring accessibility 

enhancements. 

While future development cycles must address current lim- itations 

such as internet connectivity requirements, language support 

restrictions, and environmental sensitivity, the over- all 

effectiveness of the voice-controlled approach has been 

compellingly established. Future research directions including 

personalized acoustic adaptation, multilingual expansion, and 

extension to other communication platforms promise to further 

enhance VocalMail’s reach and utility. 

The impact of this work extends beyond technical achieve- ment 

to encompass profound social and economic benefits for visually 

impaired populations. By eliminating major barriers to effective 

email communication, VocalMail contributes to increased 

educational opportunities, improved employment prospects, and 

enhanced social engagement for users who have traditionally 

faced significant obstacles in digital communica- tion contexts. 

Future scope of the system includes expanding language support 

to serve global communities, implementing offline processing 
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capabilities for improved reliability, integrating with additional 

communication platforms beyond email, and developing 

personalized adaptation features that learn indi- vidual user 

preferences and speech patterns. Advanced noise cancellation and 

acoustic modeling will improve performance in challenging 

environments, while enhanced security features will meet 

enterprise-level privacy requirements. 

VocalMail clearly demonstrates the empowering potential of 

intelligent voice interfaces to create truly accessible digital 

communication experiences. The system proves that thoughtful 

application of modern AI technologies, carefully designed with 

accessibility requirements as primary design considerations, can 

eliminate rather than merely minimize the disabilities ex- 

perienced by users with impairments, representing a significant 

step toward meaningful digital inclusion for all users. 
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