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ABSTRACT 

The ability to communicate is vital in human experience, but for those who have vision loss or hearing loss 

there are often major obstacles when trying to share ideas with one another. This project has created an 

assistive communication system utilizing software to respond to these challenges and make communication 

more accessible. The proposed solution is a unified software platform utilizing both speech to text and text 

to speech technologies to provide effective communication between individuals with disabilities who have 

different methods of communicating. The system works by capturing sound from a user's voice via a 

microphone (capturing the audio) and converting it into text so that a user who cannot hear can read and 

understand what was said by the other user. Conversely, when a user who does not have vision inputs text, 

the system converts the text input into audio (speech) so that the visually impaired user can hear and 

understand what was said. The software is written in Python and makes use of several Python libraries 

including Speech Recognition for recognizing speech accurately and pyttsx3 for converting text into speech 

that sounds as natural as possible. This system is built to be low cost, easy to use and simple to set up without 

requiring any specialized hardware. This system can provide meaningful communication between individuals 

with disabilities nearly instantly, supporting fluid, real-time conversations. The performance testing showed 

the system provides good accuracy and performance under normal conditions and some performance 

limitations exist when there is significant noise present or the input is unclear. This system supports 

communication, increases independence and supports inclusive communities for those with visual or auditory 
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impairments. This system also has a high probability of being used in real-world settings in many education, 

healthcare and daily communication environments, with future development possibilities such as 

multilingual support and advanced noise handling capabilities. 

Keywords: Assistive Technology, Speech Recognition, Text-to-Speech, Artificial Intelligence, Accessibility 

 

                                           1. INTRODUCTION 

In most places; therefore, an individual who is blind may not be able to read or use Braille, even though they 

know how to use it. These barriers create immense obstacles in society through both reducing the ability of 

individuals with sensory disabilities to effectively participate in society and by reducing the number of people 

participating in society due to lack of knowledge about or experience with methods of communication used 

by individuals with sensory disabilities. Therefore, the development of new technologies to assist people who 

are blind and/or deaf to communicate with each other using one common method or to use different 

communication methods with the same individual will help address some of these barriers and will help 

individuals with sensory disabilities to communicate with one another and to communicate with the rest of 

society. Each individual with a sensory disability has unique obstacles to navigating the world around them 

based upon their specific sensory disabilities and the world at large. Some of the common barriers individuals 

encounter in communicating with other individuals who are also disabled include: one-to-one 

communication, one-to-many communication, and device-to-device communication. In addition, the 

inability of individuals with sensory disabilities to access the same kinds of information can hinder their 

ability to communicate with others. Consequently, new technologies that will increase the ability of 

individuals with sensory disabilities to communicate with one another, and to build capabilities to use new 

technologies, will enhance the ability of individuals with sensory disabilities to express themselves through 

communication. 
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                                      2. LITERATURE REVIEW 

This literature review provides an overview of current research into using AI to create assistive technology 

for people with disabilities. Much of the current research looks at the development of speech-to-text systems, 

which convert verbal communication from a hearing person into written communication so that someone 

who is deaf can understand what was spoken. Text-to-speech technologies take written communication from 

a person who is blind and convert it to verbal communication, allowing them to 'hear' the words that were 

written. Researchers are developing technologies such as Natural Language Processing (NLP) and Machine 

Learning (ML) that will continue to improve speech-to-text systems and text-to-speech systems in terms of 

the accuracy and efficiency with which they convert communications. However, the majority of available 

research has been focused on developing and implementing solutions for only one type of disability, with 

little attention given to developing integrated solutions that address multiple types of disabilities. Although 

some solutions exist that include both speech-to-text and text-to-speech features, they can be prohibitively 

expensive or overly complex, making them challenging to use for individuals who would benefit from them. 

Furthermore, few solutions have been designed to allow for real-time communication. Therefore, this 

research study will develop a simple, low-cost, real-time integrated speech-to-text/text-to-speech 

communication system that will assist both individuals who are deaf/hard-of-hearing and those who are 

blind/visual impaired. 
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2.1 Introduction to Assistive Technologies 

In recent years, there has been a tremendous increase in the availability of assistive technologies to assist 

people with disabilities; these technologies are designed to help find solutions to break down communication 

barriers and create more accessible ways to perform day-to-day tasks. The rapid development of Artificial 

Intelligence (AI) allows for assistive technology systems to be more intelligent, adaptable and easy to use, 

as well as enabling machines to comprehend human actions, human speech and human text allows for 

creating systems that will be designed specifically for the needs of people who are deaf or visually impaired. 

 

2.2 Speech Recognition Systems for the Deaf 

Speech recognition technology is essential for the deaf because it converts speech into text. It allows the deaf 

to understand what others are saying in the conversation. Previously, such technologies had many drawbacks, 

including low accuracy, inability to handle diverse accents, and difficulty coping with noise. However, with 

the help of machine learning, today speech-to-text translation has become much faster and accurate, allowing 

real-time conversion of speech to text. 

 

2.3 Text-to-Speech Systems for the Blind 

Text-to-speech technology helps visually impaired people convert text into speech, making it possible for 

them to listen to digital texts, such as books, web pages, messages, etc. Thanks to deep learning algorithms, 

synthesized speech can be made much more human-like and understandable than before. In addition, the 

text-to-speech feature is now available on various mobile phones, laptops, and other electronic devices. 

 

2.4 Role of Natural Language Processing 

The application of NLP in speech recognition technology and text-to-speech technology is important. NLP 

allows the computer to understand, interpret, and create language in a comprehensible manner. With 

understanding context, grammar, and semantics, NLP increases the efficiency of communication in these 

technologies. The use of NLP in assistive devices enhances translation accuracy, sentence structure, and 

situational relevance in the response. 

                                                    3. EXISTING SYSTEM 

Blind and deaf people usually communicate using traditional methods. Examples of these conventional 

methods are Braille, sign language and human interpreters. Braille is a tactile method that allows blind people 

to receive input by the sense of touch. While Braille works very effectively, it requires a special education 

process to learn how to read and write with it, and is not accessible in all areas, especially digital 

environments. They can communicate very effectively using sign language, however there are many people 

who do not understand sign language, making it difficult for deaf people to communicate with members of 

the general population. Interpreters can be used to facilitate communication between blind and deaf users, as 

well as between those groups and people in general. While interpreters do an excellent job of providing non-

biased and exact communication, there are several drawbacks associated with the use of interpreters, 

including the fact that they can be expensive, they can be scarce and they can compromise your security. This 

can be particularly true when trying to find qualified interpreters in rural areas and underdeveloped countries. 

Many of the modern communication assistance devices available to improve communication are also 
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expensive, they require separate hardware to operate and they have a limited lifespan, so many people have 

difficulty obtaining them. In addition to their generally high costs, many of the devices require the operator 

to have a certain level of technical knowledge before they can be used, making them very difficult for most 

people to use. These various limitations have created the need for a cost effective, simple and real-time 

communication assistance solution that does not require dependent on outside resources for its use or 

maintenance. 

 

 Flow of Existing System: 

1. Input Stage 

🎤 Microphone (speech input) 

📷 Camera (text / gesture input) 

🔘 Buttons / sensors 

2. Processing Stage 

⚙️ Microcontroller / Computer 

🧠 Software processing (AI / OCR / STT / TTS) 

3. Conversion Stage 

🔤 Speech → Text (for deaf users) 

🔊 Text → Speech (for blind users) 

4. Output Stage 

📱 Display (text output) 

🔊 Speaker (voice output) 

📳 Vibration (for deaf-blind users) 

 

                                           4.  PROPOSED SYSTEM 

The proposed system is an assistive communication system that will allow for effective communication 

between deaf/blind persons who communicate in different ways. The purpose of this system is to eliminate 

the communication gap by helping to enable two-way communication (i.e., speech for the hearing and text 

for people with hearing impairments) using both voice and text technologies. By utilizing speech recognition 

combined with the speech synthesis of both spoken (i.e., a person either hearing or seeing) and written (i.e., 

a deaf person) words, the system will provide for the ability to interact without any difficulty. Speech 

recognition should provide the ability to convert spoken audio signals into written text, while speech 

synthesis provides an ability to convert written text into an audio signal so that people who cannot see or 

hear will receive the same messages. With speech recognition, input will be obtained through a microphone, 

and this processed (i.e., digitized) audio will be created into written form in real-time. As such, deaf 

individuals will be able to see the written text. By producing the recognized text in real time, the 
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communication from the deaf user to the blind user or vice versa can occur with very little delay between 

occurrences. Once recognized, the text will be displayed on a visual display device (e.g., monitor, computer 

screen). For those individuals who are blind, by supplying text to the system created by either voice or text 

inputs into the system from Deaf users, the blind user will be able to access the information by way of the 

output system via auditory means. The text will be transformed into audible speech and be able to easily be 

heard via a speaker. The continuous flow of communication from a deaf person to someone who is blind will 

be made fluent, thanks to the audio capabilities of the system via speech synthesis. The architecture of the 

proposed system includes many critical components such as input peripherals (i.e., microphone and 

keyboard) speech recognition processor, speech synthesis processor, and an output device such as a 

monitor/screen and speaker. To ensure effective and reliable operation of the proposed assistive 

communication system, all of these components should work together. By having all of these components 

integrated, the assistive communication system can provide real-time, seamless communication between the 

deaf/blind partner(s). 

 

 

 

                                                  5. METHODOLOGY 

 A designed system will allow individuals to communicate via voice and text interfaces effectively, which 

will also make the system easy to use. The focus for the system will be to provide assistance to all individuals 

(including those with visual disabilities) by converting speech to text and text to speech. Initially, the system 

will receive voice input (microphone) or text input (keyboard) from the user. When the user provides voice 

input, the system will collect the audio (voice) signal using the microphone, and then remove the background 

noise and increase clarity of the audio. The processed audio will then be passed to the speech recognition 

module. This speech recognition process will use the Speech Recognition library in Python, which will 

convert speech to text by analyzing the audio signal for audio patterns and matching those patterns with 

language models. Once the audio is recognized as a 'text', the recognized text will be processed or 

communicated with further down the line. When a user provides input in the form of text, the text will be 

processed by the system to advance to the next step of providing speech output. This will be accomplished 

using the pyttsx3 library, which is a text-to-speech (TTS) engine written in Python. The TTS engine will 
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generate a realistic ‘sounding’ audio output that the system will play through the system speakers so that the 

user can hear the information being transmitted by the TTS engine. Since the project will be built using 

Python, Python's wide range of artificial intelligence (AI) and audio processing (AP) libraries make Python 

an ideal training language. Additionally, the ease of use and flexibility of Python's training language will 

allow the development of this technology to be completed in a timely manner for implementation with these 

assistive technologies. In order to achieve reliability and accuracy, the system has been tested in multiple 

different environmental conditions, using a variety of environments. 

 

 

6. RESULTS AND DISCUSSION 

The computer-based assistive communication application that has been developed enables two way 

communication between a person who is visually impaired and/or hearing impaired using assistive 

technology to communicate. The results achieved through this system show that both speech to text and text 

to speech conversion are successfully performed by the software with a high degree of accuracy when used 

in a noise free environment. Under quiet testing conditions, the speech recognition portion of the system 

produces accurate transcriptions of spoken speech, and the text to speech portion of the system produces 

clear audible output that is easy to comprehend and makes communication between the two users fluid and 

efficient. It was noted throughout the testing that the combined speed of operation for both speech recognition 

and text writing operates in close to real time. Therefore, the application is practical for communicating in 

an environment where a user is required to receive immediate feedback from the other user. The software 

has been designed to provide the user with a simple to use interface when using assistive technology for 

either speech or written text. The interface allows the user to switch easily between using voice input mode 

and text input mode, thus providing flexibility for individuals who may have various needs to communicate 

using assistive technology. The proposed system provides significant advantages over the existing 

technology by incorporating both speech to text and text to speech conversion onto one platform. Therefore, 

the user will not need to utilize both of these types of applications and will reduce the overall cost and 

complexity of providing both types of assistive technologies. Python and its supporting libraries were used 

in the development of the software will allow for efficient use of hardware resources, thus allowing for easy 

development of the assistive technology. The majority of the libraries that were used within the application 
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were typically found in most computers and provided to the assistive technology application with reliable 

performance without significant amounts of computer processing capabilities. However, as indicated 

previously, the effectiveness in which the application performs is greatly affected when there is background 

noise as the performance of the application is limited significantly when the individual using the application 

speaks in a noisy environment. This supports the need for providing process improvements to reduce 

background noise. 

 

7. FUTURE SCOPE 

The proposed software-based assistive communication system has great potential for numerous 

enhancements that will improve performance, ease-of-use, and practicality of the system in real-world 

applications. A major area for improvement is utilizing advanced (current) Artificial Intelligence and deep-

learning methods to increase the accuracy of speech recognition for a variety of speaking accents/styles 

within noisy environments. Expansion of the system to include multiple languages is essential, so that users 

can communicate between different linguistic groups. Real-time language translation will greatly enhance 

effectiveness when communicating on a global scale. Another intention of future development is making the 

system more accessible and convenient by deploying as a mobile device application. This will allow users to 

access it on a daily basis. Using cloud technology will also enable faster data-processing and storage 

capabilities, as well as provide a mechanism for continuous improvements through system updates. 

Additional features, such as emotional recognition, customizable voice settings, and contextually aware 

response capabilities, will help to create a more natural and personalized experience for the user. Integration 

with wearable devices or the IoT will provide hands-free and mobile access to assistive communication. 

Improved user interface designs will lead to intuitive and simple-to-use systems for all users, regardless of 

their technical knowledge. Continuously testing and refining the technology will also address existing issues, 

such as delays from processing and imprecision of responses to spoken commands made within complex 

environments. As all of these advancements occur, the system will become increasingly more robust, 

scalable, and effective, thereby providing equal access to participation in society for all individuals who are 

either visually or hearing impaired. 

 

REFERENCE 

1.https://www.who.int/en/news-room/fact-sheets/detail/deafness-and-hearing-loss./ 

2. M. Alrabiah,  H.  Al Muneef, S.  AlMarri, E.  Al Shammari, F.  Al sunaid, “A  Robotic  Hand  for  Arabic 

Sign  Language Teaching  and  Translation”  Intelligent  Systems  and  Applications,  pp.  853-869, 2020.,  

vol 1038.  Springer, Cham 

https://doi.org/10.1007/978-3-030-29513-4_63/ 

3. M. I. Sadek,  M. N.  Mikhael and H. A.  Mansour, "A  new approach for  designing a smart  glove for 

Arabic  Sign Language Recognition system based on  the statistical analysis of the Sign Language," pp.  380-

388, 34th  National Radio Science Conference (NRSC), Alexandria, 2017, pp. 380-388, doi: 

10.1109/NRSC.2017.7893499./ 

4. B. Duvernoy et al., "HaptiComm:  A Touch-Mediated Communication Device for Deafblind Individuals," 

in IEEE Robotics and Automation Letters, vol. 8, no. 4, pp. 2014-2021, April 2023, doi: 

10.1109/LRA.2023.3241758.  

http://www.ijcrt.org/
https://www.who.int/en/news-room/fact-sheets/detail/deafness-and-hearing-loss./
https://doi.org/10.1007/978-3-030-29513-4_63/


www.ijcrt.org                                                                  © 2026 IJCRT | Volume 14, Issue 5 May 2026 | ISSN: 2320-2882 

IJCRT2605654 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f747 
 

5. F. A. Larsen, S. Damen, “Definitions of deaf blindness and congenital deaf  blindness”, Research in  

Developmental Disabilities, Vol. 35, Issue 10, pp. 2568-2576, 2014, 

https://doi.org/10.1016/j.ridd.2014.05.029./ 

6. O. Ozioko, P. Karipoth, M. Hersh and R. Dahiya, "Wearable Assistive Tactile Communication Interface 

Based on Integrated Touch Sensors and Actuators," in IEEE Transactions on Neural Systems and 

Rehabilitation Engineering, vol. 28, no. 6, pp. 1344-1352, June 2020, doi: 10.1109/TNSRE.2020.2986222/   

7. A. Meade, "Dexter-A finger-spelling hand for the deaf-blind," Proceedings. 1987 IEEE International 

Conference on Robotics and Automation, Raleigh, NC, USA, 1987, pp. 1192-1195, doi: 

10.1109/ROBOT.1987.1087844/ 

8. https://iris.uniroma1.it/handle/11573/1678763/ 

9. J. Kramer, L. Leifer,  “The talking glove”, SIGCAPH Comput.  Phys.  Handicap.,  vol. 39, (Spring 1988), 

pp. 12–16 https://doi.org/10.1145/47937.47938./ 

10. R. H. Klein, R. Giblin, (1993). “A Pattern Decoding Glove for deafblind finger-spellers”, British Journal 

of Visual Impairment, vol. 11 no. 3, pp. 109-111, 1993.   

11. V. Adithya, P. R. Vinod and U. Gopalakrishnan, "Artificial neural network based method for Indian sign 

language recognition," 2013 IEEE Conference on Information & Communication Technologies, Thuckalay, 

India, 2013, pp. 1080-1085, doi: 10.1109/CICT.2013.6558259.   

12. J.  Ravikiran,  et  al.  “Finger  Detection  for  Sign  Language  Recognition”,  Proceedings  of  the  

International MultiConference of Engineers and Computer Scientists, Vol I, IMECS 2009, pp. 18 - 20, 2009.   

13. R. K. Shangeetha., V. Valliammai. and S. Padmavathi., "Computer vision based approach for Indian Sign 

Language character  recognition,"  2012  International  Conference  on  Machine  Vision  and  Image  

Processing  (MVIP), Coimbatore, India, pp. 181-184, doi: 10.1109/MVIP.2012.6428790.   

14. P. P. Rambhau, “Recognition of Two Hand Gestures of word in British Sign Language (BSL)”, 

International Journal of Scientific and Research Publications, Volume 3, Issue 10, October 2013.   

15. Y. -F. Fu and C.  -S. Ho, "Static Finger Language Recognition for Handicapped Aphasiacs," Second 

International Conference on  Innovative Computing, Informatio  and Control  (ICICIC 2007), Kumamoto,  

Japan, 2007,  pp. 299- 299, doi: 10.1109/ICICIC.2007.539.   

16. https://journals.4science.ge/index.php/IDW/article/view/2052. / 

17. E.  H.  Flaieh,  et  al.,  “Design  and  Analysis  of  Multi-Finger  Robotic  Hand”,  Journal  of  Engineering  

Science  and Technology, Vol. 16, No. 2, pp. 988 – 1005, 2021. School of Engineering, Taylor’s University.   

18. M.  A.  Baballe,  Abdussalam  G.,  &  Muntaka  D.  “Reasons  for  Deafess  and  Hearing  Loss”,  Global  

Journal  of Research  in  Engineering  &  Computer  Sciences,  3(6),  pp.  1–5,  2023,  

https://doi.org/10.5281/zenodo.10092087/. 

19.https://www.google.com/search?q/=challenges+of+robotic+hand+for+the+deaf+or+deafblind+individua

l+using+assistive+technology&oq=challenges+of+robotic+hand+for+the+deaf+or+deafblind+individual+u

sing+assistive+technology&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCjU2ODYxajBqMTWoAgiwAgH

xBRIhfd5zKEco8QUSIX3ecyhHKA&sourceid=chrome&ie=UTF-8.   

http://www.ijcrt.org/
https://doi.org/10.1016/j.ridd.2014.05.029./
https://iris.uniroma1.it/handle/11573/1678763/
https://doi.org/10.1145/47937.47938./
https://journals.4science.ge/index.php/IDW/article/view/2052.%20/
https://doi.org/10.5281/zenodo.10092087/


www.ijcrt.org                                                                  © 2026 IJCRT | Volume 14, Issue 5 May 2026 | ISSN: 2320-2882 

IJCRT2605654 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f748 
 

20. Isa  A.I.,  Muhammad  A.  B.  “Industry  4.0  Pipeline  Inspection  Robots:  Challenges,  Opportunities,  

and  Innovative Solutions”,  In  Global  Journal  of  Research  in  Engineering  &  Computer  Sciences, Vol.  

4, Number  5,  pp. 113  117,  

2024, https://doi.org/10.5281/zenodo.13856936. / 

 21. I.  A.  Ibrahim,  M.  A.  Baballe,  “Essential  Elements  Required  for  a  Successful  AI  Application  in  

the  Healthcare Industry”, In Global Journal of Research in Engineering & Computer Sciences, Vol. 4, 

Number 5, pp. 46–51, 2024. https://doi.org/10.5281/zenodo.13755067./ 

22. I.  A. Ibrahim,  Abdurrahman  I.  A.,  &  Muhammad  A.  B.  “Artificial intelligence-Enhanced Wireless 

Medical Alert Systems: Overcoming Challenges, Mitigating Effects, and Addressing Limitations”, In Global  

Journal  of  Research in Engineering & Computer Sciences, Vol. 5, Number 3, pp. 53–58), 2025.  

https://doi.org/10.5281/zenodo.15521486. / 

23. A. Namoun, I. A. Ibrahim, E. Mustafa et al. “Generative artificial intelligence in education:  an umbrella  

review  of applications and challenges”, available at Research Square https://doi.org/10.21203/rs.3.rs-

4892155/v2./ 

24. Isa A.I.,  & Muhammad A.  B.  “The DC  Motor  Advantages:  Key  Benefits and Improvements  over  

AC Motors”  In Global Journal of Research in Engineering & Computer Sciences, Vol. 4, Number 5, pp. 83–

88, 2024.  

https://doi.org/10.5281/zenodo.13784451. / 

 

 

http://www.ijcrt.org/
https://doi.org/10.5281/zenodo.13856936.%20/
https://doi.org/10.5281/zenodo.13755067./
https://doi.org/10.5281/zenodo.15521486.%20/
https://doi.org/10.21203/rs.3.rs-4892155/v2./
https://doi.org/10.21203/rs.3.rs-4892155/v2./
https://doi.org/10.5281/zenodo.13784451.%20/

