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Abstract

Communication is a basic form of human interaction, yet for hearing-impaired people all over the
world, being able to participate in verbal communication is a daily difficulty. Gesture language has
reduced the communication barrier for the hearing aid community with limited comprehension by the
rest of the population automatically causes communication hurdles and social isolation. This project,
"Sign Language-Speech to Image Converter," seeks to fill this gap by creating a real-time, smart
system that converts speech into equivalent Indian Sign Language (ISL) images or GIFs. Through
the use of speech recognition algorithms like Google Speech APl and CMU Sphinx, combined with
Natural Language Processing (NLP) and machine learning algorithms, the system then transcribes
the audio inputs into normalized text and projects it against a dataset of pre-defined ISL gestures. For
words that are not present in the dataset, the application spells them out dynamically using alphabet-
based sign images.The system is both online and offline-friendly, providing flexibility and usability
across different settings. It has a friendly graphical user interface that is coded with Python libraries
such as Tkinter and EasyGUI, which is easy to use for all technical users regardless of their age.With
this technology, the project not only allows autonomy and expression to the hearing- impaired
population but also helps create a more inclusive and compassionate society.
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1. Introduction
Sign language is an energetic, expressive, and visually oriented way of communicating enjoyed by
millions of deaf and hard-of-hearing people worldwide.[1] Unlike spoken languages based on sound
signals, sign language communicates meaning using a combination of hand movement, facial
expressions, body positioning, and posture. In India, Indian Sign Language (ISL) is the most important
linguistic means of communication among the hearing-impaired population.Even though it plays a
critical role in promoting communication as well as self-expression, sign language is not often known or
applied by the general public. Thus, ISL users often have to face the hindrances of communication,
particularly in everyday life situations like visiting a hospital, going to school, or traveling on public
transport. The barriers result in social exclusion and limited access to basic rights and services, placing a
premium on the necessity of inclusive, assistive technologies that have the capability to facilitate
independent communication for the deaf community.

IJSAT25026218 Volume 16, Issue 2, April-June 2025



https://www.ijsat.org/
https://doi.org/10.1109/ACIT2025.12345678

International Journal on Science and Technology (IJSAT)

3 E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

2. Literature Review

2.1: Principal and gesture recognition

e Converting speech to images for the hearing impaired is a heartfelt effort to make communication
more inclusive. These systems start by turning spoken words into text using tools like Google’s speech-
to-text API, then match the text to a collection of sign language images, GIFs, or 3D avatar gestures
[2][11]. Some use deep learning and syntactic parsing to create smooth Indian Sign Language (ISL)
translations, though they’re limited by scarce ISL data [13]. Others rely on Transformer models and pose
estimation to produce lifelike sign language videos, despite needing heavy computing power [14]. By
incorporating Natural Language Processing (NLP) with tools like NLTK or MediaPipe, these systems
deliver real-time, meaningful signs, even if they sometimes struggle with larger vocabularies or complex
gestures [7][20]. It’s a meaningful step toward connecting people through technology.

3. Methodology

e Developing sign language speech-to-image converters for the hearing impaired involves innovative
methodologies to bridge communication gaps. Systems typically process spoken audio using speech-to-
text APIs, like Google’s API, to transcribe input into text, which is then mapped to a pre-built dataset of
sign language gesture images or animations, such as GIFs or 3D avatar movements [2][11]. Advanced
approaches employ sequence-to-sequence deep learning and syntactic parsing to synthesize Indian Sign
Language (ISL) signs, ensuring fluent translations despite challenges with limited ISL corpora [13].
Techniques like Transformer-based architectures and human pose estimation generate photo-realistic
sign language videos, enhancing visual clarity but requiring significant computational resources [14].
Additionally, Natural Language Processing (NLP) and tools like NLTK or MediaPipe facilitate real-time
gesture mapping and contextually relevant sign outputs, though they often face limitations with
vocabulary size and dynamic gestures [7][20]. These methods collectively aim to create accessible, user-
friendly systems for real-time communication.
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Figure 1:Block Diagram of the application
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4. Conclusion and Future Work

In conclusion, speech-to-image converters for the hearing impaired are a vital step toward

inclusive communication, transforming spoken words into visual sign language with remarkable
potential. By leveraging tools like Google’s speech-to-text API, deep learning, and NLP, these systems
create accessible bridges for deaf individuals, though they face hurdles like limited ISL datasets and
computational demands [2][13][14]. The use of 3D avatars and photo-realistic videos adds a human
touch, making interactions more natural [11][14]. Looking ahead, future work could focus on expanding
ISL corpora to support richer vocabularies and improving real-time processing for dynamic gestures
[71[20]. Enhancing mobile compatibility and addressing regional dialects will also make these systems
more practical. With continued innovation, these technologies promise a world where communication
knows no barriers.
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